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While immune-mediated adverse reactions usually occur during treatment, 
they can also occur after discontinuation. Immune-mediated adverse 
reactions affecting more than one body system can occur simultaneously. 

 Important Safety Information
Warnings and Precautions
Severe and Fatal Immune-Mediated Adverse Reactions
Immune-mediated adverse reactions, which may be severe or fatal, can 
occur in any organ system or tissue at any time after starting treatment. 

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

NCCN Guidelines® for Non-Small Cell Lung Cancer recommend cemiplimab-rwlc (LIBTAYO) as a Category 1* (preferred)
systemic therapy option for advanced NSCLC2†

* Category 1 recommendation is based upon high-level evidence 
and uniform NCCN consensus that the intervention is appropriate.2

† See the NCCN Guidelines for the detailed recommendations, including other preferred options.

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.

  ALK=anaplastic lymphoma kinase; EGFR=epidermal growth factor receptor; 
NCCN=National Comprehensive Cancer Network; PD-1=programmed death receptor-1; 
PD-L1=programmed death ligand 1; ROS1=ROS proto-oncogene 1, receptor tyrosine kinase.

PD-L1–POSITIVE (≥50%) ADVANCED NSCLC
A  preferred PD-1 inhibitor2

Negative for actionable molecular markers and 
no contraindications to PD-1 or PD-L1 inhibitors2

NCCN
PREFERRED

OPTION FOR
ADVANCED NSCLC2

CATEGORY 1*

Category 1* (preferred) recommendation2

LIBTAYO is indicated for the fi rst-line treatment of patients with non–small cell lung cancer (NSCLC) 
whose tumors have high PD-L1 expression [tumor proportion score (TPS) ≥≥50%] as 
determined by an FDA-approved test, with no EGFR, ALK, or ROS1 aberrations, and is1:
•  Locally advanced where patients are not candidates for surgical resection or defi nitive 

chemoradiation or1

• Metastatic1

ADVANCED NSCLC
A FIRST-LINE TREATMENT OPTION INA FIRST-LINE TREATMENT OPTION IN

DOR=duration of response; ECOG=Eastern Cooperative Oncology Group; IRC=independent review committee; IV=intravenous; ORR=objective response rate; PFS=progression-free survival; 
PS=performance status; Q3W=every 3 weeks; RECIST=Response Evaluation Criteria in Solid Tumors.

Study design
EMPOWER-Lung 1 was a large, phase 3, randomized, open-label, multicenter study that included patients with locally advanced NSCLC who were not 
candidates for treatment with defi nitive concurrent chemoradiation or patients with stage IV disease who received no prior systemic treatment for recurrent or 
metastatic NSCLC. Key eligibility criteria included PD-L1 expression ≥50% and ECOG PS 0 or 1. Patients with type 1 diabetes mellitus or hypothyroidism only 
requiring hormone replacement were eligible. Patients with brain metastases that were treated and clinically stable (neurologically returned to baseline) for 
at least 2 weeks prior to randomization were permitted. Radiological confi rmation of stability or response was not required. Patients were excluded if they had 
EGFR, ALK, or ROS1 aberrations, a medical condition that required systemic immunosuppression, uncontrolled infections with hepatitis B, hepatitis C, or HIV, 
autoimmune disease that required systemic therapy within 2 years of treatment, and never-smokers.1,3,4

Patients were randomized 1:1 to receive LIBTAYO 350 mg IV Q3W for up to 108 weeks or investigator’s choice of the following platinum-doublet chemotherapy 
regimens for 4 to 6 cycles: paclitaxel + cisplatin or carboplatin; gemcitabine + cisplatin or carboplatin; or pemetrexed + cisplatin or carboplatin followed by 
optional pemetrexed maintenance in patients with nonsquamous histology. Treatment with LIBTAYO continued until RECIST 1.1-defi ned progressive disease, 
unacceptable toxicity, or for up to 108 weeks. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on therapy with LIBTAYO were 
permitted to continue treatment with LIBTAYO 350 mg Q3W for up to 108 additional weeks, along with the addition of histology-specifi c chemotherapy for 
4 cycles until further progression was observed. Patients who experienced IRC-assessed RECIST 1.1-defi ned progressive disease on chemotherapy were 
permitted to receive treatment with LIBTAYO monotherapy until further progression, unacceptable toxicity, or for up to 108 weeks.1,3

The primary effi cacy endpoints were OS and PFS. Secondary endpoints included ORR (key), DOR, and safety and tolerability.1,4

The recommended dosage of LIBTAYO is 350 mg administered as an intravenous infusion over 30 minutes every 3 weeks until disease progression or 
unacceptable toxicity.1

HR=hazard ratio; NE=not evaluable; OS=overall survival.

‡ Patients with locally advanced NSCLC who are not candidates 
for surgical resection or defi nitive chemoradiation or who have 
metastatic NSCLC.1

§Based on stratifi ed proportional hazards model.1

Approved in patients with advanced NSCLC‡ with PD-L1 ≥50% and no EGFR, ALK, or ROS1 aberrations1

LIBTAYO signifi cantly EXTENDED SURVIVAL vs platinum-based chemotherapy in EMPOWER-Lung 11,3 
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•  Number of deaths: 30% of patients (108 out of 
356 patients) with LIBTAYO and 40% of patients 
(141 out of 354 patients)  with chemotherapy1

•  Nearly 3 out of 4 patients (74%) who 
progressed on platinum-based chemotherapy 
crossed over to LIBTAYO treatment1

Median OS: 22.1 months
(95% CI, 17.7-NE) with LIBTAYO vs 
14.3 months (95% CI, 11.7-19.2) 
with chemotherapy1

11569432 Libtayo NSCLC Post-launch Journal Ad - K2-size M6FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:
FR Spellcheck:

8-31-2021 1:24 PM
REGENERON PHARMACEUTICALS
REGENERON LIBTAYO
LIB.21.08.0002
9623624
PDFx1A
10.5" x 13"
None
None
4C

Sarah Diaz
None
Kaitlyn Nelson
None
Renee Krivine
Cannock, George (NYC-SRX)
None

Job info

Team

Special Instructions

Trade Gothic LT Std (Condensed No. 18, Bold 
Condensed No. 20, Bold Oblique, Bold No. 2), 
Trade Gothic (Bold Condensed No. 20, Bold 
Condensed No. 20 Oblique, Condensed No. 18)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

None

None

None Cyan,  Magenta,  Yellow,  Black

REGE_A072793_4C.tif (CMYK; 300 ppi; 100%; 
15.3MB), libtayo_r_4c.ai (34.67%; 914KB), 
NCCN_bug-42p-scale.ai (123.81%; 66KB), 
Libtayo_NSCLC_IG_Icon_CMYK_Pos.ai (17.24%; 
59KB), KM_Chart_OS_ITT_32bug_4C_v1_
r2_47.3p-scale.ai (123.34%; 162KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

11" w x 14.5" h  11" w x 14.5" h
10.5" w x 13" h  10.5" w x 13" h
9.5" w x 12.25" h  9.5" w x 12.25" h 

Path: PrePress:REGENERON:Libtayo:11569432_NSCLC_Post-launch_JA:LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd

PDFX1A _

S:9.5"

S:12.25"

T:10.5"

T:13"

B:11"

B:14.5"

LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd   1LIB-21-08-0002_11569432_NSCLC_Post-launch_JA_K2_Size_M6FR.indd   1 8/31/21   1:24 PM8/31/21   1:24 PM



equivalent) until improvement to Grade 1 or less. Upon improvement to 
Grade 1 or less, initiate corticosteroid taper and continue to taper over 
at least 1 month. Consider administration of other systemic 
immunosuppressants in patients whose immune-mediated adverse 
reactions are not controlled with corticosteroids. 
Immune-mediated pneumonitis: LIBTAYO can cause immune-mediated 
pneumonitis. In patients treated with other PD-1/PD-L1–blocking antibodies, 
the incidence of pneumonitis is higher in patients who have received prior 
thoracic radiation. Immune-mediated pneumonitis occurred in 3.2% 
(26/810) of patients receiving LIBTAYO, including Grade 4 (0.5%), Grade 3 
(0.5%), and Grade 2 (2.1%). Pneumonitis led to permanent discontinuation 
in 1.4% of patients and withholding of LIBTAYO in 2.1% of patients. 
Systemic corticosteroids were required in all patients with pneumonitis. 
Pneumonitis resolved in 58% of the 26 patients. Of the 17 patients in 
whom LIBTAYO was withheld, 9 reinitiated after symptom improvement; 
of these, 3/9 (33%) had recurrence of pneumonitis. Withhold LIBTAYO for 
Grade 2, and permanently discontinue for Grade 3 or 4. Resume in patients 
with complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within 
12 weeks of initiating steroids or inability to reduce prednisone to less than 
10 mg per day (or equivalent) within 12 weeks of initiating steroids.  

 Important Safety Information (continued)
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Early identifi cation and management are essential to ensuring safe use of 
PD-1/PD-L1–blocking antibodies. The defi nition of immune-mediated 
adverse reactions included the required use of systemic corticosteroids or 
other immunosuppressants and the absence of a clear alternate etiology. 
Monitor closely for symptoms and signs that may be clinical 
manifestations of underlying immune-mediated adverse reactions. 
Evaluate liver enzymes, creatinine, and thyroid function at baseline and 
periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative 
etiologies, including infection. Institute medical management promptly, 
including specialty consultation as appropriate.
No dose reduction for LIBTAYO is recommended. In general, withhold 
LIBTAYO for severe (Grade 3) immune-mediated adverse reactions. 
Permanently discontinue LIBTAYO for life-threatening (Grade 4) immune-
mediated adverse reactions, recurrent severe (Grade 3) immune-mediated 
adverse reactions that require systemic immunosuppressive treatment, or 
an inability to reduce corticosteroid dose to 10 mg or less of prednisone 
equivalent per day within 12 weeks of initiating steroids. 

Withhold or permanently discontinue LIBTAYO depending on severity. In 
general, if LIBTAYO requires interruption or discontinuation, administer 
systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or 

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

In an analysis of the subset of patients with advanced NSCLC* who had no EGFR, ALK, or ROS1 aberrations and known PD-L1 ≥50% (n=563):

Overall survival with LIBTAYO vs platinum-based chemotherapy in EMPOWER-Lung 13-5

For more information, 
scan this QR code with your phone, or visit LIBTAYOhcp.com/NSCLC

Clinical safety data1

• LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients;
•  Adverse reactions resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke, and 

increased aspartate aminotransferase
• Serious adverse reactions occurred in 28% of patients receiving LIBTAYO;
• The most frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis

•  Number of deaths: 25% of patients (70 out of 
283 patients) with LIBTAYO and 38% of patients 
(105 out of 280 patients) with chemotherapy4,5

•  72% of patients  who progressed on 
platinum-based chemotherapy crossed 
over to LIBTAYO treatment6

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Month

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

P
ro

ba
bi

lit
y 

of
 O

S

Number of subjects at risk

LIBTAYO
Chemotherapy

LIBTAYO 
(n=283)
Chemotherapy 
(n=280)

54%
(95% CI, 46%-61%)

(95% CI, 66%-78%) 
72% 12-mo OS rate

Median OS
LIBTAYO: Not Reached 
(95% CI, 17.9-NE)
Chemotherapy: 14.2 months 
(95% CI, 11.2-17.5)

280 239 198 153 125 87 57 41 25 15 11 6 4 2 1 0 0
244 203 177 154 108 83 55 42 24 18 15 10 6 3 1 0283

(95% CI, 0.42-0.77)†

P=0.0002

Reduction in 
risk of death

HR=0.57

43%

K
no

w
n 

P
D

-L
1

 ≥
5

0
%

 p
op

ul
at

io
n 

(n
=5

6
3

)

  Adapted with permission from Sezer et al, Lancet 2021.4

* Patients with locally advanced NSCLC who were not candidates for surgical resection or defi nitive chemoradiation or who had metastatic NSCLC.4 

 †Based on stratifi ed proportional hazards model.6

The EMPOWER-Lung 1 study was designed to enroll patients with PD-L1 ≥50%.4

•  A total of 710 patients were enrolled and randomized. For some patients, it was later determined that PD-L1 biomarker testing was not conducted 
according to the instructions for use, and required retesting4

•  An analysis was conducted in a subset of patients with known PD-L1 ≥50% (n=563). The analysis excluded 91 patients from the overall population 
whose PD-L1 status was unknown because their tumors could not be retested, and 56 patients from the overall population who had <50% PD-L1 
expression4 (LIBTAYO is not indicated in patients with <50% PD-L1 expression)

Median OS: Not Reached 
(95% CI,  17.9-NE) with LIBTAYO vs 
14.2 months  (95% CI, 11.2-17.5) 
with chemotherapy4,5
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Important Safety Information (continued) 
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated colitis: LIBTAYO can cause immune-mediated colitis. 
The primary component of immune-mediated colitis was diarrhea. 
Cytomegalovirus (CMV) infection/reactivation has been reported in patients 
with corticosteroid-refractory immune-mediated colitis treated with PD-1/
PD-L1–blocking antibodies. In cases of corticosteroid-refractory immune-
mediated colitis, consider repeating infectious workup to exclude alternative 
etiologies. Immune-mediated colitis occurred in 2.2% (18/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (1.1%). Colitis led 
to permanent discontinuation in 0.4% of patients and withholding of 
LIBTAYO in 1.5% of patients. Systemic corticosteroids were required in all 
patients with colitis. Colitis resolved in 39% of the 18 patients. Of the  
12 patients in whom LIBTAYO was withheld, 4 reinitiated LIBTAYO after 
symptom improvement; of these, 3/4 (75%) had recurrence. Withhold 
LIBTAYO for Grade 2 or 3, and permanently discontinue for Grade 4. Resume 
in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within 12 weeks of 
initiating steroids.  
Immune-mediated hepatitis: LIBTAYO can cause immune-mediated 
hepatitis. Immune-mediated hepatitis occurred in 2% (16/810) of patients 
receiving LIBTAYO, including fatal (0.1%), Grade 4 (0.1%), Grade 3 (1.4%), 
and Grade 2 (0.2%). Hepatitis led to permanent discontinuation of LIBTAYO 
in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. 
Additional immunosuppression with mycophenolate was required in 19% 
(3/16) of these patients. Hepatitis resolved in 50% of the 16 patients. Of the 
5 patients in whom LIBTAYO was withheld, 3 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence.
For hepatitis with no tumor involvement of the liver: Withhold LIBTAYO if AST 
or ALT increases to more than 3 and up to 8 times the upper limit of normal 
(ULN) or if total bilirubin increases to more than 1.5 and up to 3 times the 
ULN. Permanently discontinue LIBTAYO if AST or ALT increases to more than  
8 times the ULN or total bilirubin increases to more than 3 times the ULN. 
For hepatitis with tumor involvement of the liver: Withhold LIBTAYO if 
baseline AST or ALT is more than 1 and up to 3 times ULN and increases to 
more than 5 and up to 10 times ULN. Also, withhold LIBTAYO if baseline AST 
or ALT is more than 3 and up to 5 times ULN and increases to more than  
8 and up to 10 times ULN. Permanently discontinue LIBTAYO if AST or ALT 
increases to more than 10 times ULN or if total bilirubin increases to more 
than 3 times ULN. If AST and ALT are less than or equal to ULN at baseline, 
withhold or permanently discontinue LIBTAYO based on recommendations for 
hepatitis with no liver involvement. 
Resume in patients with complete or partial resolution (Grade 0 to 1) after 
corticosteroid taper. Permanently discontinue if no complete or partial 
resolution within 12 weeks of initiating steroids or inability to reduce 
prednisone to less than 10 mg per day (or equivalent) within  
12 weeks of initiating steroids.  
Immune-mediated endocrinopathies: For Grade 3 or 4 endocrinopathies, 
withhold until clinically stable or permanently discontinue depending on severity.
•  Adrenal insufficiency: LIBTAYO can cause primary or secondary adrenal 

insufficiency. For Grade 2 or higher adrenal insufficiency, initiate 
symptomatic treatment, including hormone replacement as clinically 
indicated. Withhold LIBTAYO depending on severity. Adrenal insufficiency 
occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 
(0.4%). Adrenal insufficiency led to permanent discontinuation of LIBTAYO 
in 1 (0.1%) patient. LIBTAYO was not withheld in any patient due to 
adrenal insufficiency. Systemic corticosteroids were required in all patients 
with adrenal insufficiency; of these, 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the 
time of data cutoff

•  Hypophysitis: LIBTAYO can cause immune-mediated hypophysitis. 
Hypophysitis can present with acute symptoms associated with mass 
effect such as headache, photophobia, or visual field defects. Hypophysitis 
can cause hypopituitarism. Initiate hormone replacement as clinically 
indicated. Withhold or permanently discontinue depending on severity. 
Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, 
including Grade 3 (0.2%) and Grade 2 (0.1%) adverse reactions. 
Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) 
patient and withholding of LIBTAYO in 1 (0.1%) patient. Systemic 
corticosteroids were required in 67% (2/3) of patients with hypophysitis. 
Hypophysitis had not resolved in any patient at the time of data cutoff

•  Thyroid disorders: LIBTAYO can cause immune-mediated thyroid 
disorders. Thyroiditis can present with or without endocrinopathy. 
Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement 
or medical management of hyperthyroidism as clinically indicated. 
Withhold or permanently discontinue LIBTAYO depending on severity 

•  Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving 
LIBTAYO, including Grade 2 (0.2%) adverse reactions. No patient 
discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any 
patient with thyroiditis. Thyroiditis had not resolved in any patient at the 
time of data cutoff. Blood thyroid stimulating hormone increased and 
blood thyroid stimulating hormone decreased have also been reported

•  Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients 
receiving LIBTAYO, including Grade 2 (0.9%). No patient discontinued 
treatment and LIBTAYO was withheld in 0.5% of patients due to 
hyperthyroidism. Systemic corticosteroids were required in 3.8% (1/26)  
of patients. Hyperthyroidism resolved in 50% of 26 patients. Of the  
4 patients in whom LIBTAYO was withheld for hyperthyroidism, 2 patients 
reinitiated LIBTAYO after symptom improvement; of these, none had 
recurrence of hyperthyroidism

•  Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients 
receiving LIBTAYO, including Grade 2 (6%). Hypothyroidism led to permanent 
discontinuation of LIBTAYO in 1 (0.1%) patient. Hypothyroidism led to 
withholding of LIBTAYO in 1.1% of patients. Systemic corticosteroids were 
not required in any patient with hypothyroidism. Hypothyroidism resolved in 
8.3% of the 60 patients. Majority of the patients with hypothyroidism 
required long-term thyroid hormone replacement. Of the 9 patients in whom 
LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after 
symptom improvement; 1 required ongoing hormone replacement therapy 

•  Type 1 diabetes mellitus, which can present with diabetic ketoacidosis: 
Monitor for hyperglycemia or other signs and symptoms of diabetes. Initiate 
treatment with insulin as clinically indicated. Withhold LIBTAYO depending 
on severity. Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, 
including Grade 4 (0.1%). No patient discontinued treatment due to type 1 
diabetes mellitus. Type 1 diabetes mellitus led to withholding of LIBTAYO in 
0.1% of patients

Immune-mediated nephritis with renal dysfunction: LIBTAYO can cause 
immune-mediated nephritis. Immune-mediated nephritis occurred in 0.6% 
(5/810) of patients receiving LIBTAYO, including fatal (0.1%), Grade 3 (0.1%), 
and Grade 2 (0.4%). Nephritis led to permanent discontinuation in 0.1% of 
patients and withholding of LIBTAYO in 0.4% of patients. Systemic corticosteroids 
were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld, 2 reinitiated 
LIBTAYO after symptom improvement; of these, none had recurrence. Withhold 
LIBTAYO for Grade 2 or 3 increased blood creatinine, and permanently 
discontinue for Grade 4 increased blood creatinine. Resume in patients with 
complete or partial resolution (Grade 0 to 1) after corticosteroid taper. 
Permanently discontinue if no complete or partial resolution within  
12 weeks of initiating steroids or inability to reduce prednisone to less than  
10 mg per day (or equivalent) within 12 weeks of initiating steroids.   
Immune-mediated dermatologic adverse reactions: LIBTAYO can cause 
immune-mediated rash or dermatitis. Exfoliative dermatitis, including 
Stevens-Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), and 
drug rash with eosinophilia and systemic symptoms (DRESS) has 
occurred with PD-1/PD-L1–blocking antibodies. Immune-mediated 
dermatologic adverse reactions occurred in 1.6% (13/810) of patients 
receiving LIBTAYO, including Grade 3 (0.9%) and Grade 2 (0.6%). 
Immune-mediated dermatologic adverse reactions led to permanent 
discontinuation in 0.1% of patients and withholding of LIBTAYO in 1.4% 
of patients. Systemic corticosteroids were required in all patients with 
immune-mediated dermatologic adverse reactions. Immune-mediated 
dermatologic adverse reactions resolved in 69% of the 13 patients. Of 

Please see additional Important Safety Information and Brief Summary of full Prescribing Information on the following pages.
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Important Safety Information (continued) 
Warnings and Precautions (continued)
Severe and Fatal Immune-Mediated Adverse Reactions (continued)
Immune-mediated dermatologic adverse reactions (continued): the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse 
reactions, 7 reinitiated LIBTAYO after symptom improvement; of these, 
43% (3/7) had recurrence of the dermatologic adverse reaction. Topical 
emollients and/or topical corticosteroids may be adequate to treat mild to 
moderate non-exfoliative rashes. Withhold LIBTAYO for suspected SJS, 
TEN, or DRESS. Permanently discontinue LIBTAYO for confirmed SJS, TEN, 
or DRESS. Resume in patients with complete or partial resolution (Grade 
0 to 1) after corticosteroid taper. Permanently discontinue if no complete 
or partial resolution within 12 weeks of initiating steroids or inability to 
reduce prednisone to less than 10 mg per day (or equivalent) within  
12 weeks of initiating steroids.  
Other immune-mediated adverse reactions: The following clinically 
significant immune-mediated adverse reactions occurred at an incidence of 
<1% in 810 patients who received LIBTAYO or were reported with the use of 
other PD-1/PD-L1–blocking antibodies. Severe or fatal cases have been 
reported for some of these adverse reactions.  
•  Cardiac/vascular: Myocarditis, pericarditis, and vasculitis. Permanently 

discontinue for Grades 2, 3, or 4 myocarditis  
•  Nervous system: Meningitis, encephalitis, myelitis and demyelination, 

myasthenic syndrome/myasthenia gravis (including exacerbation), 
Guillain-Barré syndrome, nerve paresis, and autoimmune neuropathy. 
Withhold for Grade 2 neurological toxicities and permanently discontinue 
for Grades 3 or 4 neurological toxicities. Resume in patients with complete 
or partial resolution (Grade 0 to 1) after corticosteroid taper. Permanently 
discontinue if no complete or partial resolution within 12 weeks of 
initiating steroids or inability to reduce prednisone to less than 10 mg per 
day (or equivalent) within 12 weeks of initiating steroids 

•  Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases 
can be associated with retinal detachment. Various grades of visual 
impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a 
Vogt-Koyanagi-Harada–like syndrome, as this may require treatment with 
systemic steroids to reduce the risk of permanent vision loss

•  Gastrointestinal: Pancreatitis to include increases in serum amylase and 
lipase levels, gastritis, duodenitis, stomatitis

•  Musculoskeletal and connective tissue: Myositis/polymyositis, 
rhabdomyolysis, and associated sequelae including renal failure, arthritis, 
polymyalgia rheumatica

•  Endocrine: Hypoparathyroidism
•  Other (hematologic/immune): Hemolytic anemia, aplastic anemia, 

hemophagocytic lymphohistiocytosis, systemic inflammatory 
response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenic purpura, solid 
organ transplant rejection

Infusion-related reactions
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients 
receiving LIBTAYO as a single agent. Monitor patients for signs and 
symptoms of infusion-related reactions. The most common symptoms of 
infusion-related reaction were nausea, pyrexia, rash, and dyspnea. Interrupt 
or slow the rate of infusion for Grade 1 or 2, and permanently discontinue for 
Grade 3 or 4.
Complications of allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive 
allogeneic hematopoietic stem cell transplantation (HSCT) before or after 
being treated with a PD-1/PD-L1–blocking antibody. Transplant-related 
complications include hyperacute graft-versus-host disease (GVHD), acute 
GVHD, chronic GVHD, hepatic veno-occlusive disease (VOD) after reduced 
intensity conditioning, and steroid-requiring febrile syndrome (without an 
identified infectious cause). These complications may occur despite 
intervening therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
Follow patients closely for evidence of transplant-related complications and 
intervene promptly. Consider the benefit versus risks of treatment with a 
PD-1/PD-L1–blocking antibody prior to or after an allogeneic HSCT.   

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

Adverse Reactions
•  In the pooled safety analysis of 810 patients, the most common adverse 

reactions (≥15%) with LIBTAYO were musculoskeletal pain, fatigue, rash, 
and diarrhea  

•  In the pooled safety analysis of 810 patients, the most common  
Grade 3-4 laboratory abnormalities (≥2%) with LIBTAYO were 
lymphopenia, hyponatremia, hypophosphatemia, increased aspartate 
aminotransferase, anemia, and hyperkalemia    

Use in Specific Populations
•  Lactation: Because of the potential for serious adverse reactions in 

breastfed children, advise women not to breastfeed during treatment and 
for at least 4 months after the last dose of LIBTAYO

•  Females and males of reproductive potential: Verify pregnancy status in 
females of reproductive potential prior to initiating LIBTAYO

Please see Brief Summary of full Prescribing Information on the 
following pages.

© 2021 Regeneron Pharmaceuticals, Inc., and sanofi-aventis U.S. LLC. 
All rights reserved. LIB.21.08.0002  08/21
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LIBTAYO® (cemiplimab-rwlc) injection, for intravenous use  
Brief Summary of Prescribing Information 
1        INDICATIONS AND USAGE 
1.3     Non-Small Cell Lung Cancer 
LIBTAYO is indicated for the first-line treatment of patients with non-small cell lung cancer (NSCLC) whose 
tumors have high PD-L1 expression [Tumor Proportion Score (TPS) ≥ 50%] as determined by an FDA-
approved test [see Dosage and Administration (2.1) in the full prescribing information]), with no EGFR,  
ALK or ROS1 aberrations, and is: 
•   locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or 
•   metastatic. 
4        CONTRAINDICATIONS 
None. 
5        WARNINGS AND PRECAUTIONS 
5.1    Severe and Fatal Immune-Mediated Adverse Reactions 
LIBTAYO is a monoclonal antibody that belongs to a class of drugs that bind to either the programmed 
death receptor-1 (PD-1) or PD-ligand 1 (PD-L1), blocking the PD-1/PD-L1 pathway, thereby removing 
inhibition of the immune response, potentially breaking peripheral tolerance and inducing immune- 
mediated adverse reactions. Important immune-mediated adverse reactions listed under Warnings and 
Precautions may not include all possible severe and fatal immune-mediated reactions. 
Immune-mediated adverse reactions, which may be severe or fatal, can occur in any organ system or 
tissue. Immune-mediated adverse reactions can occur at any time after starting PD-1/PD-L1 blocking 
antibody. While immune-mediated adverse reactions usually manifest during treatment with PD-1/PD-L1 
blocking antibodies, immune-mediated adverse reactions can also manifest after discontinuation of  
PD-1/PD-L1 blocking antibodies. Immune-mediated adverse reactions affecting more than one body  
system can occur simultaneously. 
Early identification and management of immune-mediated adverse reactions are essential to ensure safe 
use of PD-1/PD-L1 blocking antibodies. Monitor closely for symptoms and signs that may be clinical  
manifestations of underlying immune-mediated adverse reactions. Evaluate liver enzymes, creatinine, and 
thyroid function at baseline and periodically during treatment. In cases of suspected immune-mediated 
adverse reactions, initiate appropriate workup to exclude alternative etiologies, including infection. 
Institute medical management promptly, including specialty consultation as appropriate. 
Withhold or permanently discontinue LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. In general, if LIBTAYO requires interruption or discontinuation, 
administer systemic corticosteroid therapy (1 to 2 mg/kg/day prednisone or equivalent) until improvement 
to Grade 1 or less. Upon improvement to Grade 1 or less, initiate corticosteroid taper and continue to taper 
over at least 1 month. Consider administration of other systemic immunosuppressants in patients whose 
immune-mediated adverse reactions are not controlled with corticosteroids. 
Toxicity management guidelines for adverse reactions that do not necessarily require systemic steroids 
(e.g., endocrinopathies and dermatologic reactions) are discussed below. 
Immune-Mediated Pneumonitis 
LIBTAYO can cause immune-mediated pneumonitis. The definition of immune-mediated pneumonitis 
included the required use of systemic corticosteroids or other immunosuppressants and the absence of a 
clear alternate etiology. In patients treated with other PD-1/PD-L1 blocking antibodies the incidence of 
pneumonitis is higher in patients who have received prior thoracic radiation. 
Immune-mediated pneumonitis occurred in 3.2% (26/810) of patients receiving LIBTAYO, including Grade 4 
(0.5%), Grade 3 (0.5%), and Grade 2 (2.1%) adverse reactions. Pneumonitis led to permanent 
discontinuation of LIBTAYO in 1.4% of patients and withholding of LIBTAYO in 2.1% of the patients. 
Systemic corticosteroids were required in all patients with pneumonitis. Pneumonitis resolved in 58% of 
the 26 patients. Of the 17 patients in whom LIBTAYO was withheld for pneumonitis, 9 reinitiated LIBTAYO 
after symptom improvement; of these, 3/9 (33%) had recurrence of pneumonitis. 
Immune-Mediated Colitis 
LIBTAYO can cause immune-mediated colitis. The definition of immune-mediated colitis included the 
required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. The primary component of the immune-mediated colitis was diarrhea. Cytomegalovirus 
(CMV) infection/reactivation has been reported in patients with corticosteroid-refractory immune-mediated 
colitis treated with PD-1/PD-L1 blocking antibodies. In cases of corticosteroid-refractory colitis, consider 
repeating infectious workup to exclude alternative etiologies. 
Immune-mediated colitis occurred in 2.2% (18/810) of patients receiving LIBTAYO, including Grade 3 
(0.9%) and Grade 2 (1.1%) adverse reactions. Colitis led to permanent discontinuation of LIBTAYO in 
0.4% of patients and withholding of LIBTAYO in 1.5% of patients. 
Systemic corticosteroids were required in all patients with colitis. Colitis resolved in 39% of the 18 patients. 
Of the 12 patients in whom LIBTAYO was withheld for colitis, 4 reinitiated LIBTAYO after symptom 
improvement; of these, 3/4 (75%) had recurrence of colitis. 
Immune-Mediated Hepatitis 
LIBTAYO can cause immune-mediated hepatitis. The definition of immune-mediated hepatitis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated hepatitis occurred in 2% (16/810) of patients receiving LIBTAYO, including fatal (0.1%), 
Grade 4 (0.1%), Grade 3 (1.4%), and Grade 2 (0.2%) adverse reactions. Hepatitis led to permanent 
discontinuation of LIBTAYO in 1.2% of patients and withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in all patients with hepatitis. Nineteen percent (19%) of these 
patients (3/16) required additional immunosuppression with mycophenolate. Hepatitis resolved in 50%  
of the 16 patients. Of the 5 patients in whom LIBTAYO was withheld for hepatitis, 3 patients reinitiated  
LIBTAYO after symptom improvement; of these, none had recurrence of hepatitis. 
Immune-Mediated Endocrinopathies 
Adrenal Insufficiency 
LIBTAYO can cause primary or secondary adrenal insufficiency. For Grade 2 or higher adrenal 
insufficiency, initiate symptomatic treatment, including hormone replacement as clinically indicated. 
Withhold LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Adrenal insufficiency occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.4%) 
adverse reactions. Adrenal insufficiency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
LIBTAYO was not withheld in any patient due to adrenal insufficiency. Systemic corticosteroids were 
required in all patients with adrenal insufficiency; of these 67% (2/3) remained on systemic 
corticosteroids. Adrenal insufficiency had not resolved in any patient at the time of data cutoff. 
Hypophysitis 
LIBTAYO can cause immune-mediated hypophysitis. Hypophysitis can present with acute symptoms 
associated with mass effect such as headache, photophobia, or visual field defects. Hypophysitis can 
cause hypopituitarism. Initiate hormone replacement as clinically indicated. Withhold or permanently 
discontinue LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing 
information]. 

Hypophysitis occurred in 0.4% (3/810) of patients receiving LIBTAYO, including Grade 3 (0.2%) and Grade 2 
(0.1%) adverse reactions. Hypophysitis led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient 
and withholding of LIBTAYO in 1 (0.1%) patient. Systemic corticosteroids were required in 67% (2/3) 
patients with hypophysitis. Hypophysitis had not resolved in any patient at the time of data cutoff. 
Thyroid Disorders 
LIBTAYO can cause immune-mediated thyroid disorders. Thyroiditis can present with or without 
endocrinopathy. Hypothyroidism can follow hyperthyroidism. Initiate hormone replacement or medical 
management of hyperthyroidism as clinically indicated. Withhold or permanently discontinue LIBTAYO 
depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Thyroiditis: Thyroiditis occurred in 0.6% (5/810) of patients receiving LIBTAYO, including Grade 2 (0.2%) 
adverse reactions. No patient discontinued LIBTAYO due to thyroiditis. Thyroiditis led to withholding of 
LIBTAYO in 1 patient. Systemic corticosteroids were not required in any patient with thyroiditis. Thyroiditis 
had not resolved in any patient at the time of data cutoff. 
Blood thyroid stimulating hormone increased and blood thyroid stimulating hormone decreased have also 
been reported.  
Hyperthyroidism: Hyperthyroidism occurred in 3.2% (26/810) of patients receiving LIBTAYO, including 
Grade 2 (0.9%) adverse reactions. No patient discontinued treatment due to hyperthyroidism. 
Hyperthyroidism led to withholding of LIBTAYO in 0.5% of patients. 
Systemic corticosteroids were required in 3.8% (1/26) of patients with hyperthyroidism. Hyperthyroidism 
resolved in 50% of the 26 patients. Of the 4 patients in whom LIBTAYO was withheld for hyperthyroidism,  
2 patients reinitiated LIBTAYO after symptom improvement; of these, none had recurrence of hyperthyroidism. 
Hypothyroidism: Hypothyroidism occurred in 7% (60/810) of patients receiving LIBTAYO, including Grade 2 
(6%) adverse reactions. Hypothyroidism led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. 
Hypothyroidism led to withholding of LIBTAYO in 1.1% of patients. 
Systemic corticosteroids were not required in any patient with hypothyroidism. Hypothyroidism resolved 
in 8.3% of the 60 patients. The majority of patients with hypothyroidism required long-term thyroid  
hormone replacement. 
Of the 9 patients in whom LIBTAYO was withheld for hypothyroidism, 1 reinitiated LIBTAYO after symptom 
improvement; 1 required ongoing hormone replacement therapy. 
Type 1 Diabetes Mellitus, which can present with diabetic ketoacidosis. 
Monitor patients for hyperglycemia or other signs and symptoms of diabetes. Initiate treatment with 
insulin as clinically indicated. Withhold LIBTAYO depending on severity [see Dosage and Administration 
(2.3) in the full prescribing information]. 
Type 1 diabetes mellitus occurred in 0.1% (1/810) of patients, including Grade 4 (0.1%) adverse reactions. 
No patient discontinued treatment due to Type 1 diabetes mellitus. Type 1 diabetes mellitus led to 
withholding of LIBTAYO in 0.1% of patients. 
Immune-Mediated Nephritis with Renal Dysfunction 
LIBTAYO can cause immune-mediated nephritis. The definition of immune-mediated nephritis included  
the required use of systemic corticosteroids or other immunosuppressants and the absence of a clear 
alternate etiology. 
Immune-mediated nephritis occurred in 0.6% (5/810) patients receiving LIBTAYO, including fatal (0.1%), 
Grade 3 (0.1%) and Grade 2 (0.4%) adverse reactions. Nephritis led to permanent discontinuation of  
LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 0.4% of patients. 
Systemic corticosteroids were required in all patients with nephritis. Nephritis resolved in 80% of the  
5 patients. Of the 3 patients in whom LIBTAYO was withheld for nephritis, 2 reinitiated LIBTAYO after 
symptom improvement; of these, none had recurrence of nephritis. 
Immune-Mediated Dermatologic Adverse Reactions 
LIBTAYO can cause immune-mediated rash or dermatitis. The definition of immune-mediated dermatologic 
adverse reaction included the required use of systemic corticosteroids or other immunosuppressants and 
the absence of a clear alternate etiology. Exfoliative dermatitis, including Stevens-Johnson Syndrome 
(SJS), toxic epidermal necrolysis (TEN), and DRESS (Drug Rash with Eosinophilia and Systemic Symptoms), 
has occurred with PD-1/PD-L1 blocking antibodies. Topical emollients and/or topical cortico steroids may 
be adequate to treat mild to moderate non-exfoliative rashes. Withhold or permanently discontinue 
LIBTAYO depending on severity [see Dosage and Administration (2.3) in the full prescribing information]. 
Immune-mediated dermatologic adverse reactions occurred in 1.6% (13/810) of patients receiving LIBTAYO, 
including Grade 3 (0.9%) and Grade 2 (0.6%) adverse reactions. Dermatologic adverse reactions led to 
permanent discontinuation of LIBTAYO in 0.1% of patients and withholding of LIBTAYO in 1.4% of patients. 
Systemic corticosteroids were required in all patients with immune-mediated dermatologic adverse 
reactions. Immune-mediated dermatologic adverse reactions resolved in 69% of the 13 patients. Of the  
11 patients in whom LIBTAYO was withheld for dermatologic adverse reaction, 7 reinitiated LIBTAYO after 
symptom improvement; of these 43% (3/7) had recurrence of the dermatologic adverse reaction. 
Other Immune-Mediated Adverse Reactions 
The following clinically significant immune-mediated adverse reactions occurred at an incidence of < 1% 
in 810 patients who received LIBTAYO or were reported with the use of other PD-1/PD-L1 blocking 
antibodies. Severe or fatal cases have been reported for some of these adverse reactions. 
Cardiac/Vascular: Myocarditis, pericarditis, vasculitis 
Nervous System: Meningitis, encephalitis, myelitis and demyelination, myasthenic syndrome / myasthenia  
gravis (including exacerbation), Guillain-Barre syndrome, nerve paresis, autoimmune neuropathy 
Ocular: Uveitis, iritis, and other ocular inflammatory toxicities. Some cases can be associated with retinal 
detachment. Various grades of visual impairment to include blindness can occur. If uveitis occurs in 
combination with other immune-mediated adverse reactions, consider a Vogt-Koyanagi-Harada like 
syndrome, as this may require treatment with systemic steroids to reduce the risk of permanent vision loss. 
Gastrointestinal: Pancreatitis to include increases in serum amylase and lipase levels, gastritis, duodenitis,  
stomatitis 
Musculoskeletal and Connective Tissue: Myositis/polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica 
Endocrine: Hypoparathyroidism 
Other (Hematologic/Immune): Hemolytic anemia, aplastic anemia, hemophagocytic lymphohistiocytosis,  
systemic inflammatory response syndrome, histiocytic necrotizing lymphadenitis (Kikuchi lymphadenitis),  
sarcoidosis, immune thrombocytopenic purpura, solid organ transplant rejection 
5.2    Infusion-Related Reactions 
Severe infusion-related reactions (Grade 3) occurred in 0.1% of patients receiving LIBTAYO as a single 
agent. Monitor patients for signs and symptoms of infusion-related reactions. The most common 
symptoms of infusion-related reaction were nausea, pyrexia, rash and dyspnea. 
Interrupt or slow the rate of infusion or permanently discontinue LIBTAYO based on severity of reaction 
[see Dosage and Administration (2.3) in the full prescribing information]. 
5.3    Complications of Allogeneic HSCT 
Fatal and other serious complications can occur in patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after being treated with a PD-1/PD-L1 blocking antibody. Transplant-
related complications include hyperacute graft-versus-host-disease (GVHD), acute GVHD, chronic GVHD, 
hepatic veno-occlusive disease (VOD) after reduced intensity conditioning, and steroid-requiring febrile 
syndrome (without an identified infectious cause). These complications may occur despite intervening 
therapy between PD-1/PD-L1 blockade and allogeneic HSCT. 
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Follow patients closely for evidence of transplant-related complications and intervene promptly. Consider the 
benefit versus risks of treatment with a PD-1/PD-L1 blocking antibody prior to or after an allogeneic HSCT. 
5.4    Embryo-Fetal Toxicity 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman. 
Animal studies have demonstrated that inhibition of the PD-1/PD-L1 pathway can lead to increased risk of 
immune-mediated rejection of the developing fetus resulting in fetal death. Advise women of the potential 
risk to a fetus. Advise females of reproductive potential to use effective contraception during treatment 
with LIBTAYO and for at least 4 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. 
6        ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in the labeling. 
•   Severe and Fatal Immune-Mediated Adverse Reactions [see Warnings and Precautions (5.1)] 
•   Infusion-Related Reactions [see Warnings and Precautions (5.2)] 
•   Complications of Allogeneic HSCT [see Warnings and Precautions (5.3)] 
6.1    Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The data described in Warnings and Precautions reflect exposure to LIBTAYO as a single agent in 810 patients 
in three open-label, single-arm, multicohort studies (Study 1423, Study 1540 and Study 1620), and one 
open-label randomized multi-center study (Study 1624). These studies included 219 patients with 
advanced CSCC (Studies 1540 and 1423), 132 patients with advanced BCC (Study 1620), 355 patients 
with NSCLC (Study 1624), and 104 patients with other advanced solid tumors (Study 1423). LIBTAYO was 
administered intravenously at doses of 3 mg/kg every 2 weeks (n=235), 350 mg every 3 weeks (n=543), 
or other doses (n=32; 1 mg/kg every 2 weeks, 10 mg/kg every 2 weeks, 200 mg every 2 weeks). Among 
the 810 patients, 57% were exposed for ≥ 6 months and 25% were exposed for ≥ 12 months. In this 
pooled safety population, the most common adverse reactions (≥15%) were musculoskeletal pain, fatigue, 
rash, and diarrhea. The most common Grade 3-4 laboratory abnormalities (≥2%) were lymphopenia, 
hyponatremia, hypophosphatemia, increased aspartate aminotransferase, anemia, and hyperkalemia. 
Non-Small Cell Lung Cancer (NSCLC) 
The safety of LIBTAYO was evaluated in 355 patients with locally advanced or metastatic NSCLC in Study 1624 
[see Clinical Studies (14.3) in the full prescribing information]. Patients received LIBTAYO 350 mg every  
3 weeks (n=355) or investigator’s choice of chemotherapy (n=342), consisting of paclitaxel plus cisplatin or 
carboplatin; gemcitabine plus cisplatin or carboplatin; or pemetrexed plus cisplatin or carboplatin followed 
by optional pemetrexed maintenance. The median duration of exposure was 27.3 weeks (9 days to 115 weeks) 
in the LIBTAYO group and 17.7 weeks (18 days to 86.7 weeks) in the chemotherapy group. In the LIBTAYO 
group, 54% of patients were exposed to LIBTAYO for ≥ 6 months and 22 % were exposed for ≥ 12 months. 

The safety population characteristics were: median age of 63 years (31 to 79 years), 44% of patients 65 or 
older, 88% male, 86% White, 82% had metastatic disease and 18% had locally advanced disease and ECOG 
performance score (PS) of 0 (27%) and 1 (73%). 

LIBTAYO was permanently discontinued due to adverse reactions in 6% of patients; adverse reactions 
resulting in permanent discontinuation in at least 2 patients were pneumonitis, pneumonia, ischemic stroke 
and increased aspartate aminotransferase. Serious adverse reactions occurred in 28% of patients. The most 
frequent serious adverse reactions in at least 2% of patients were pneumonia and pneumonitis.  

Table 6 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 7 summarizes Grade 3 
or 4 laboratory abnormalities in patients receiving LIBTAYO. 
Table 6:  Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving  

LIBTAYO in Study 1624 
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6.2    Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by several 
factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies to 
cemiplimab-rwlc in the studies described below with the incidence of antibodies in other studies or to 
other products may be misleading. 
Anti-drug antibodies (ADA) were tested in 823 patients who received LIBTAYO. The incidence of cemiplimab-rwlc 
treatment-emergent ADAs was 2.2% using an electrochemiluminescent (ECL) bridging immunoassay; 0.4% 
were persistent ADA responses. In the patients who developed anti-cemiplimab-rwlc antibodies, there was 
no evidence of an altered pharmacokinetic profile of cemiplimab-rwlc. 
8        USE IN SPECIFIC POPULATIONS 
8.1    Pregnancy 
Risk Summary 
Based on its mechanism of action, LIBTAYO can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information]. There are no available data on the 
use of LIBTAYO in pregnant women. Animal studies have demonstrated that inhibition of the PD-1/PD-L1 
pathway can lead to increased risk of immune-mediated rejection of the developing fetus resulting in fetal 
death (see Data). Human IgG4 immunoglobulins (IgG4) are known to cross the placenta; therefore,  
LIBTAYO has the potential to be transmitted from the mother to the developing fetus. Advise women of  
the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data 
Animal Data 
Animal reproduction studies have not been conducted with LIBTAYO to evaluate its effect on reproduction 
and fetal development. A central function of the PD-1/PD-L1 pathway is to preserve pregnancy by 
maintaining maternal immune tolerance to the fetus. In murine models of pregnancy, blockade of PD-L1 
signaling has been shown to disrupt tolerance to the fetus and to result in an increase in fetal loss; therefore, 
potential risks of administering LIBTAYO during pregnancy include increased rates of abortion or stillbirth. 
As reported in the literature, there were no malformations related to the blockade of PD-1/PD-L1 signaling 
in the offspring of these animals; however, immune-mediated disorders occurred in PD-1 and PD-L1 
knockout mice. Based on its mechanism of action, fetal exposure to cemiplimab-rwlc may increase the 
risk of developing immune-mediated disorders or altering the normal immune response. 
8.2    Lactation 
Risk Summary 
There is no information regarding the presence of cemiplimab-rwlc in human milk, or its effects on the 
breastfed child or on milk production. Because of the potential for serious adverse reactions in breastfed 
children, advise women not to breastfeed during treatment and for at least 4 months after the last dose of 
LIBTAYO. 
8.3    Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify pregnancy status in females of reproductive potential prior to initiating LIBTAYO [see Use in Specific 
Populations (8.1)]. 
Contraception 
LIBTAYO can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations 
(8.1)]. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LIBTAYO and 
for at least 4 months after the last dose. 
8.4    Pediatric Use 
The safety and effectiveness of LIBTAYO have not been established in pediatric patients. 
8.5    Geriatric Use 
Of the 810 patients who received LIBTAYO in clinical studies, 32% were 65 years up to 75 years and 22% 
were 75 years or older. No overall differences in safety or effectiveness were observed between these 
patients and younger patients. 
Of the 219 patients with mCSCC or laCSCC who received LIBTAYO in clinical studies, 34% were 65 years 
up to 75 years and 41% were 75 years or older. No overall differences in safety or effectiveness were 
observed between these patients and younger patients. 
Of the 132 patients with BCC who received LIBTAYO in Study 1620, 27% were 65 years up to 75 years, 
and 32% were 75 years or older. No overall differences in safety or effectiveness were observed between 
these patients and younger patients. 
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Adverse Reactions LIBTAYO  
N=355

Chemotherapy 
N=342

All Grades 
%

Grades 3-4 
%

All Grades 
%

Grades 3-4 
%

Musculoskeletal and connective tissue disorders

  Musculoskeletal paina 26 0.6 27 1.5

Skin and subcutaneous tissue disorders

  Rashb 15 1.4 6 0

Blood and lymphatic system disorders

  Anemia 15 3.4 50 16

General disorders and administration site conditions

  Fatiguec 14 1.1 26 2

Metabolism and nutrition disorders

  Decreased appetite 12 0.6 18 0.3

Infections and infestations

  Pneumoniad 11 5 12 5

Respiratory, thoracic and mediastinal disorders

  Coughe 11 0 8 0.3

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) v.4.03 
a. Musculoskeletal pain is a composite term that includes back pain, arthralgia, pain in extremity, musculoskeletal pain, 

musculoskeletal chest pain, bone pain, myalgia, neck pain, spinal pain, and musculoskeletal stiffness 
b. Rash is a composite term that includes rash, dermatitis, urticaria, rash maculo-papular, erythema, rash erythematous, 

rash pruritic, psoriasis, autoimmune dermatitis, dermatitis acneiform, dermatitis allergic, dermatitis atopic, dermatitis 
bullous, drug eruption, dyshidrotic eczema, lichen planus, and skin reaction 

c. Fatigue is a composite term that includes fatigue, asthenia, and malaise 
d. Pneumonia is a composite term that includes atypical pneumonia, embolic pneumonia, lower respiratory tract infection, 

lung abscess, paracancerous pneumonia, pneumonia, pneumonia bacterial, and pneumonia klebsiella 
e. Cough is a composite term that includes cough and productive cough

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

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a 
%

Chemistry
Increased aspartate aminotransferase 3.9 1.2
Increased alanine aminotransferase 2.7 0.3
Increased alkaline phosphatase 2.4 0.3
Increased blood bilirubin 2.1 0.3

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

Laboratory Abnormality LIBTAYO 
N=355

Chemotherapy 
N=342

Grades 3-4a 
%

Chemistry
Hypoalbuminemia 1.8 1.3
Increased creatinine 1.2 1.6

Hematology
Lymphopenia 7 9
Anemia 2.7 16

Electrolytes

Hyponatremia 6 7

Hyperkalemia 4.2 1.9

Hypocalcemia 3.9 3.4

Hypophosphatemia 2.4 4.1

Hypermagnesemia 2.1 1.6

Hypokalemia 1.5 2.2

Hypercalcemia 1.2 2.2

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

Research into molecular drivers and the refinement of multidisciplinary care have transformed the outlook 
for many patients who receive a diagnosis of non–small cell lung cancer. In this issue, Mark A. Socinski, 
MD, chair of the upcoming 20th Annual Winter Lung Cancer Congress®, discusses how molecular profiling 
and innovative therapies will inform the future of lung cancer treatment.
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Amplifying the Call  
for Molecular Testing

THERE IS A COMMON sentiment among experts whose research helps define the treatment of 
patients with non–small cell lung cancer (NSCLC): the tumor type has become a poster child for 
precision medicine, yet the uptake of biomarker testing remains suboptimal.

Mark A. Socinski, MD, is the latest expert to provide that assessment. In the cover story in 
this issue of OncologyLive®, Socinski described the elucidation of the biology of NSCLC as the 
single greatest advance in lung cancer during the past 3 decades, a period when the malignancy 
went from a grim prognosis to the abundant signs of progress that we see today.

The list of biomarkers that may affect therapy selection for patients with NSCLC has grown to alter-
ations in 9 genes and PD-L1 expression levels, according to National Comprehensive Cancer Network 
guidelines. The NCCN recommends testing all patients with metastatic NSCLC who are candidates for 
targeted therapies or immunotherapies, preferably through broader molecular profiling.1 

However, the use of such testing in clinical practice lags the evidence. Socinski noted with 
concern the results of a 2021 MYLUNG Consortium study. A real-world analysis of testing 
patterns among 3474 patients with NSCLC initiating first-line therapy showed that only 46% 
were tested for 5 of the most established biomarkers (ALK, BRAF, EGFR, and ROS1 alterations, 
and PD-L1 status) and only 37% had their tumors analyzed with next-generation sequencing.2 

Certainly, there are barriers to molecular testing such as tissue acquisition and reimburse-
ment hurdles. However, Socinski joins many other lung cancer experts in voicing frustration 
over shortfalls in testing strategies. “We now have 9 biomarkers for which the FDA has approved 
targeted therapies. Every patient with lung cancer should have all 9 of those biomarkers tested,” 
he said. “Not doing that testing is like saying you don’t have to test for hormone receptor or 
HER2 status in breast cancer.”

Socinski, who began his career in the lung cancer field in the 1980s, has many other insights 
about the lung cancer treatment landscape. The emphasis is moving toward earlier-stage thera-
peutic strategies, a trend that he believes will increase the likelihood of cures. 

Socinski, executive medical director of AdventHealth Cancer Institute in Orlando, Florida, 
remains a leading voice in lung cancer. For the 20th consecutive year, Socinski will serve as 
cochair of the Winter Lung Cancer Conference® that will be hosted by Physicians’ Education 
Resource®, LLC (PER®) in Hollywood, Florida, in February 2023.

We believe the insights of thought leaders such as Socinski enrich the information pool that 
busy clinicians need to make decisions in daily practice. Our editorial strategy at OncologyLive® 
and OncLive.com is built around tapping the impressive reservoir of expertise in oncology to 
bring you these insights and, hopefully, help improve outcomes for patients.

As always, thank you for reading.
Mike Hennessy Jr
President and CEO

MJH Life Sciences®
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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

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

Proteasome inhibitor-based triplet regimens remain a cornerstone of treatment  
with optimal outcomes.1,6 

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

care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in  
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO.  
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for  
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with  
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the  
last dose.

• Hepatic Impairment: Reduce the NINLARO starting  
dose to 3 mg in patients with moderate or severe  
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose  
to 3 mg in patients with severe renal impairment or  
end-stage renal disease requiring dialysis. NINLARO is  
not dialyzable.

Please see additional Important Safety Information  
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

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

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 
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effectiveness and safety of ixazomib-lenalidomide-dexamethasone in 
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061.  
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dexamethasone in routine clinical practice: effectiveness in relapsed/
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The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4† 

•  At the final analysis, with a median follow-up of ~85 months, median OS  
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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*The NINLARO regimen included NINLARO+lenalidomide+dexamethasone. The Rd regimen included 
placebo+lenalidomide+dexamethasone.4

 †TOURMALINE-MM1: a global, phase 3, randomized (1:1), double-blind, placebo-controlled study 
that evaluated the safety and efficacy of NINLARO (an oral PI) vs placebo, both in combination with 
lenalidomide and dexamethasone, until disease progression or unacceptable toxicity in 722 patients 
with relapsed and/or refractory multiple myeloma who received 1-3 prior therapies.1,4
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care. Diarrhea resulted in the discontinuation of one or 
more of the three drugs in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. 
Adjust dosing for Grade 3 or 4 symptoms.

• Peripheral Neuropathy was reported with NINLARO. 
The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO 
and placebo regimens, respectively). Peripheral motor 
neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in 
discontinuation of one or more of the three drugs in  
4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. During treatment, 
monitor patients for symptoms of neuropathy and 
consider adjusting dosing for new or worsening 
peripheral neuropathy.

• Peripheral Edema was reported with NINLARO.  
Evaluate for underlying causes and provide supportive 
care, as necessary. Adjust dosing of NINLARO for  
Grade 3 or 4 symptoms or dexamethasone per its 
prescribing information.

• Cutaneous Reactions, including a fatal case of Stevens-
Johnson syndrome, were reported with NINLARO. If 
Stevens-Johnson syndrome occurs, discontinue NINLARO 
and manage as clinically indicated. Rash, most commonly 
maculo-papular and macular rash, was reported with 
NINLARO. Rash resulted in discontinuation of one or 
more of the three drugs in <1% of patients in both 
regimens. Manage rash with supportive care or with  
dose modification if Grade 2 or higher.

• Thrombotic Microangiopathy has been reported with 
NINLARO. Fatal cases of thrombotic microangiopathy, 
including thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome (TTP/HUS), have been 
reported in patients who received NINLARO. Monitor 
for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis 
of TTP/HUS is excluded, consider restarting NINLARO. 
The safety of reinitiating NINLARO therapy in patients 
previously experiencing TTP/HUS is not known.

• Hepatotoxicity has been reported with NINLARO. 
Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have 
each been reported in <1% of patients treated with 
NINLARO. Hepatotoxicity has been reported (10% in 
the NINLARO regimen and 9% in the placebo regimen). 
Monitor hepatic enzymes regularly and adjust dosing for 
Grade 3 or 4 symptoms.

• Embryo-fetal Toxicity: NINLARO can cause fetal harm. 
Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with 
NINLARO and for 90 days following the last dose. Advise 
males with female partners of reproductive potential 
to use effective contraception during treatment with 
NINLARO and for 90 days following the last dose.

• Increased Mortality in Patients Treated with NINLARO 
in the Maintenance Setting: In two prospective 
randomized clinical trials in multiple myeloma in the 
maintenance setting, treatment with NINLARO resulted 
in increased deaths. Treatment of patients with NINLARO 
for multiple myeloma in the maintenance setting is not 
recommended outside of controlled trials.

ADVERSE REACTIONS
The most common adverse reactions (≥ 20%) in the 
NINLARO regimen compared to placebo in combination 
with lenalidomide plus dexamethasone, respectively were 
thrombocytopenia (85%, 67%; pooled from adverse event 
and laboratory data), neutropenia (74%, 70%; pooled 
from adverse event and laboratory data), diarrhea (52%, 
43%), constipation (35%, 28%), peripheral neuropathy 
(32%, 24%), nausea (32%, 23%), edema peripheral (27%, 
21%), rash (27%, 16%), vomiting (26%, 13%), and bronchitis 
(22%, 17%). Serious adverse reactions reported in ≥ 2% of 
patients in the NINLARO regimen included diarrhea (3%), 
thrombocytopenia (2%), and bronchitis (2%).

DRUG INTERACTIONS: Avoid concomitant administration 
of NINLARO with strong CYP3A inducers.

USE IN SPECIFIC POPULATIONS
• Lactation: Advise women not to breastfeed during 

treatment with NINLARO and for 90 days after the  
last dose.

• Hepatic Impairment: Reduce the NINLARO starting  
dose to 3 mg in patients with moderate or severe  
hepatic impairment.

• Renal Impairment: Reduce the NINLARO starting dose  
to 3 mg in patients with severe renal impairment or  
end-stage renal disease requiring dialysis. NINLARO is  
not dialyzable.

Please see additional Important Safety Information  
on the previous page and accompanying Brief Summary.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont'd)

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

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
• Thrombocytopenia has been reported with NINLARO. 

Platelet nadirs typically occurred between Days 14-21 
of each 28-day cycle and recovered to baseline by the 
start of the next cycle. Grade 3 thrombocytopenia was 
reported in 17% of patients in the NINLARO regimen 
and Grade 4 thrombocytopenia was reported in 13% 
in the NINLARO regimen. During treatment, monitor 
platelet counts at least monthly, and consider more 
frequent monitoring during the first three cycles. Manage 
thrombocytopenia with dose modifications and platelet 
transfusions as per standard medical guidelines.

• Gastrointestinal Toxicities, including diarrhea, 
constipation, nausea and vomiting were reported with 
NINLARO and may occasionally require the use of 
antidiarrheal and antiemetic medications, and supportive 
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The NINLARO regimen extended median PFS by ~6 months vs the Rd 
regimen.* Median PFS: 20.6 vs 14.7 months for the NINLARO and Rd 

regimens, respectively; HR=0.74 (95% CI, 0.59-0.94); P=0.012.4† 

•  At the final analysis, with a median follow-up of ~85 months, median OS  
in the ITT population was 53.6 months for patients receiving the NINLARO 
regimen* and 51.6 months for patients receiving the Rd regimen* (HR=0.94 
[95% CI, 0.78-1.13])4
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

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

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
System Organ Class / 

Preferred Term (%) (%)

All 
Grades

Grade 
3

Grade 
4

All 
Grades

Grade 
3

Grade 
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0

<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and  
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection* 
Bronchitis

27 
22

1 
2

0 
0

23 
17

1 
2

0 
<1

Skin and subcutaneous 
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and  
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 * At the time of the final analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

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

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

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

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

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
NINLARO (ixazomib) capsules, for oral use

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

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Thrombocytopenia: Thrombocytopenia has been reported with NINLARO 
with platelet nadirs typically occurring between Days 14-21 of each 28-day 
cycle and recovery to baseline by the start of the next cycle. Grade 3 
thrombocytopenia was reported in 17% of patients in the NINLARO regimen and 
Grade 4 thrombocytopenia was reported in 13% in the NINLARO regimen. The 
rate of platelet transfusions was 10% in the NINLARO regimen and 7% in the 
placebo regimen. Monitor platelet counts at least monthly during treatment with 
NINLARO. Consider more frequent monitoring during the first three cycles. 
Manage thrombocytopenia with dose modifications and platelet transfusions as 
per standard medical guidelines.
5.2 Gastrointestinal Toxicities: Diarrhea, constipation, nausea, and vomiting 
have been reported with NINLARO, occasionally requiring use of antidiarrheal 
and antiemetic medications, and supportive care. Diarrhea was reported in 52% 
of patients in the NINLARO regimen and 43% in the placebo regimen, 
constipation in 35% and 28%, respectively, nausea in 32% and 23%, 
respectively, and vomiting in 26% and 13%, respectively. Diarrhea resulted in 
discontinuation of one or more of the three drugs in 3% of patients in the 
NINLARO regimen and 2% of patients in the placebo regimen. Adjust dosing for 
Grade 3 or 4 symptoms.
5.3 Peripheral Neuropathy: The majority of peripheral neuropathy adverse 
reactions were Grade 1 (18% in the NINLARO regimen and 16% in the placebo 
regimen) and Grade 2 (11% in the NINLARO regimen and 6% in the placebo 
regimen). Grade 3 adverse reactions of peripheral neuropathy were reported at 
2% in both regimens. The most commonly reported reaction was peripheral 
sensory neuropathy (24% and 17% in the NINLARO and placebo regimen, 
respectively). Peripheral motor neuropathy was not commonly reported in either 
regimen (<1%). Peripheral neuropathy resulted in discontinuation of one or more 
of the three drugs in 4% of patients in the NINLARO regimen and <1% of 
patients in the placebo regimen. Patients should be monitored for symptoms of 
neuropathy. Patients experiencing new or worsening peripheral neuropathy may 
require dose modification.
5.4 Peripheral Edema: Peripheral edema was reported in 27% and 21% of 
patients in the NINLARO and placebo regimens, respectively. The majority of 
peripheral edema adverse reactions were Grade 1 (17% in the NINLARO 
regimen and 14% in the placebo regimen) and Grade 2 (7% in the NINLARO 
regimen and 6% in the placebo regimen). Grade 3 peripheral edema was 
reported in 2% and 1% of patients in the NINLARO and placebo regimens, 
respectively. Peripheral edema resulted in discontinuation of one or more of the 
three drugs in <1% of patients in both regimens. Evaluate for underlying causes 
and provide supportive care, as necessary. Adjust dosing of dexamethasone per 
its prescribing information or NINLARO for Grade 3 or 4 symptoms.
5.5 Cutaneous Reactions: Rash was reported in 27% of patients in the 
NINLARO regimen and 16% of patients in the placebo regimen. The majority of 
the rash adverse reactions were Grade 1 (15% in the NINLARO regimen and 9% 
in the placebo regimen) or Grade 2 (9% in the NINLARO regimen and 4% in the 
placebo regimen). Grade 3 rash was reported in 3% of patients in the NINLARO 
regimen and 2% of patients in the placebo regimen. Serious adverse reactions 
of rash were reported in <1% of patients in the NINLARO regimen. The most 
common type of rash reported in both regimens included maculo-papular and 
macular rash. Rash resulted in discontinuation of one or more of the three drugs 
in <1% of patients in both regimens. Manage rash with supportive care or with 
dose modification if Grade 2 or higher. Stevens-Johnson syndrome, including a 
fatal case, has been reported with NINLARO. If Stevens-Johnson syndrome 
occurs, discontinue NINLARO and manage as clinically indicated.
5.6 Thrombotic Microangiopathy: Cases, sometimes fatal, of thrombotic 
microangiopathy, including thrombotic thrombocytopenic purpura/hemolytic 
uremic syndrome (TTP/HUS), have been reported in patients who received 
NINLARO. Monitor for signs and symptoms of TTP/HUS. If the diagnosis is 
suspected, stop NINLARO and evaluate. If the diagnosis of TTP/HUS is excluded, 
consider restarting NINLARO. The safety of reinitiating NINLARO therapy in 
patients previously experiencing TTP/HUS is not known.
5.7 Hepatotoxicity: Drug-induced liver injury, hepatocellular injury, hepatic 
steatosis, hepatitis cholestatic and hepatotoxicity have each been reported in 
<1% of patients treated with NINLARO. Hepatotoxicity has been reported (10% 

in the NINLARO regimen and 9% in the placebo regimen). Monitor hepatic 
enzymes regularly and adjust dosing for Grade 3 or 4 symptoms.
5.8 Embryo-Fetal Toxicity: NINLARO can cause fetal harm when administered 
to a pregnant woman based on the mechanism of action and findings in animal 
studies. Ixazomib caused embryo-fetal toxicity in pregnant rats and rabbits at 
doses resulting in exposures that were slightly higher than those observed in 
patients receiving the recommended dose. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential to use effective 
non-hormonal contraception during treatment with NINLARO and for 90 days 
following the last dose. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 
90 days following the last dose.
5.9 Increased Mortality in Patients Treated with NINLARO in the 
Maintenance Setting: In two prospective randomized clinical trials in multiple 
myeloma in the maintenance setting, treatment with NINLARO resulted in 
increased deaths. Treatment of patients with NINLARO for multiple myeloma in 
the maintenance setting is not recommended outside of controlled trials.

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly 
compared to rates in the clinical trials of another drug and may not reflect the 
rates observed in practice.
The safety population from the randomized, double-blind, placebo-controlled 
clinical study included 720 patients with relapsed and/or refractory multiple 
myeloma, who received NINLARO in combination with lenalidomide and 
dexamethasone (NINLARO regimen; N=361) or placebo in combination with 
lenalidomide and dexamethasone (placebo regimen; N=359).
The most frequently reported adverse reactions (≥20% with a difference of ≥5% 
compared to placebo) in the NINLARO regimen were thrombocytopenia, neutropenia, 
diarrhea, constipation, peripheral neuropathy, nausea, peripheral edema, rash, 
vomiting, and bronchitis. Serious adverse reactions reported in ≥2% of patients in 
the NINLARO regimen included diarrhea (3%), thrombocytopenia (2%) and 
bronchitis (2%). One or more of the three drugs was permanently discontinued in 
4% of patients reporting peripheral neuropathy, 3% of patients reporting diarrhea 
and 2% of patients reporting thrombocytopenia. Permanent discontinuation of 
NINLARO due to an adverse reaction occurred in 10% of patients.
Table 4 summarizes the non-hematologic adverse reactions occurring in at least 
5% of patients with at least a 5% difference between the NINLARO regimen and 
the placebo regimen.

Table 4: Non-Hematologic Adverse Reactions Occurring in ≥5% of 
Patients with a ≥5% Difference Between the NINLARO Regimen and the 
Placebo Regimen (All Grades, Grade 3 and Grade 4)

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
System Organ Class / 

Preferred Term (%) (%)

All 
Grades

Grade 
3

Grade 
4

All 
Grades

Grade 
3

Grade 
4

Gastrointestinal disorders
Diarrhea
Constipation
Nausea
Vomiting

52
35
32
26

10
<1
2
1

0
0
0
0

43
28
23
13

3
<1
0

<1

0
0
0
0

Nervous system disorders
Peripheral neuropathies† 32 2 0 24 2 0

Musculoskeletal and  
connective tissue disorders

Back pain* 27 <1 0 24 3 0
Infections and infestations

Upper respiratory tract 
infection* 
Bronchitis

27 
22

1 
2

0 
0

23 
17

1 
2

0 
<1

Skin and subcutaneous 
tissue disorders

Rash† 27 3 0 16 2 0
General disorders and  
administration site conditions

Edema peripheral 27 2 0 21 1 0

Note: Adverse reactions included as preferred terms are based on MedDRA version 23.0.
 * At the time of the final analysis, these adverse reactions no longer met the criterion for 

a ≥5% difference between the NINLARO regimen and the placebo regimen.
†Represents a pooling of preferred terms

(Continued on next page)

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

NINLARO +  
Lenalidomide and  
Dexamethasone  

N=361

Placebo +  
Lenalidomide and  
Dexamethasone 

N=359
(%) (%)

Any Grade Grade 3-4 Any Grade Grade 3-4
Thrombocytopenia 85 30 67 14

Neutropenia 74 34 70 37

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

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

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Dosing Instructions
• Instruct patients to take NINLARO exactly as prescribed.
•  Advise patients to take NINLARO once a week on the same day and at 

approximately the same time for the first three weeks of a four week cycle. The 
importance of carefully following all dosage instructions should be discussed with 
patients starting treatment. Advise patients to take the recommended dosage as 
directed, because overdosage has led to deaths [see Overdosage (10)].

•  Advise patients to take NINLARO at least one hour before or at least two hours 
after food.

•  Advise patients that NINLARO and dexamethasone should not be taken at the 
same time, because dexamethasone should be taken with food and NINLARO 
should not be taken with food.

•  Advise patients to swallow the capsule whole with water. The capsule should 
not be crushed, chewed or opened.

•  Advise patients that direct contact with the capsule contents should be 
avoided. In case of capsule breakage, avoid direct contact of capsule contents 
with the skin or eyes. If contact occurs with the skin, wash thoroughly with 
soap and water. If contact occurs with the eyes, flush thoroughly with water.

•  If a patient misses a dose, advise them to take the missed dose as long as the 
next scheduled dose is ≥72 hours away. Advise patients not to take a missed 
dose if it is within 72 hours of their next scheduled dose.

•  If a patient vomits after taking a dose, advise them not to repeat the dose but 
resume dosing at the time of the next scheduled dose.

•  Advise patients to store capsules in original packaging, and not to remove the 
capsule from the packaging until just prior to taking NINLARO.

[see Dosage and Administration (2.1)]
Thrombocytopenia: Advise patients that they may experience low platelet counts 
(thrombocytopenia). Signs of thrombocytopenia may include bleeding and easy 
bruising. [see Warnings and Precautions (5.1)].
Gastrointestinal Toxicities: Advise patients they may experience diarrhea, 
constipation, nausea and vomiting and to contact their healthcare providers if 
these adverse reactions persist. [see Warnings and Precautions (5.2)].
Peripheral Neuropathy: Advise patients to contact their healthcare providers if 
they experience new or worsening symptoms of peripheral neuropathy such as 
tingling, numbness, pain, a burning feeling in the feet or hands, or weakness in 
the arms or legs. [see Warnings and Precautions (5.3)].
Peripheral Edema: Advise patients to contact their healthcare providers if they 
experience unusual swelling of their extremities or weight gain due to swelling 
[see Warnings and Precautions (5.4)].
Cutaneous Reactions: Advise patients to contact their healthcare providers 
immediately if they experience new or worsening rash [see Warnings and 
Precautions (5.5)].
Thrombotic Microangiopathy: Advise patients to seek immediate medical 
attention if any signs or symptoms of thrombotic microangiopathy occur [see 
Warnings and Precautions (5.6)].
Hepatotoxicity: Advise patients to contact their healthcare providers if they 
experience jaundice or right upper quadrant abdominal pain [see Warnings and 
Precautions (5.7)].
Other Adverse Reactions: Advise patients to contact their healthcare providers if 
they experience signs and symptoms of acute febrile neutrophilic dermatosis 
(Sweet’s syndrome), Stevens-Johnson syndrome, transverse myelitis, posterior 
reversible encephalopathy syndrome, tumor lysis syndrome, herpes zoster, 
cataracts, dry eyes, blurred vision, conjunctivitis and thrombotic thrombocytopenic 
purpura [see Adverse Reactions (6.1)].
Embryo-Fetal Toxicity: Advise pregnant women and females of reproductive 
potential of the potential risk to a fetus. Advise females of reproductive potential 
to inform their healthcare provider of a known or suspected pregnancy [see 
Warnings and Precautions (5.8) and Use in Specific Populations (8.1)]. Advise 
females of reproductive potential to use effective contraception during treatment 
with NINLARO and for 90 days following the last dose. Advise women using 
hormonal contraceptives to also use a barrier method of contraception [see Use 
in Specific Populations (8.1)]. Advise males with female partners of reproductive 
potential to use effective contraception during treatment with NINLARO and for 90 
days following the last dose [see Use in Specific Populations (8.1)].
Lactation: Advise women not to breastfeed during treatment with NINLARO and 
for 90 days after the last dose [see Use in Specific Populations (8.2)].
Concomitant Medications: Advise patients to speak with their healthcare 
providers about any other medication they are currently taking and before starting 
any new medications.
Please see full Prescribing Information for NINLARO at NINLAROhcp.com.
All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
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OUTCOMES FROM RANDOMIZED phase 3 
cancer trials are the foundation for regulatory 
approvals of novel antineoplastic therapeutics and, 
when available, treatment guidelines. As a result, 

there is an assumption that output from such studies is repre-
sentative, to an essential degree, of the population of individuals 
whose treatment may be determined by the findings.

Regulatory-quality clinical trial data are perceived by some 
academics as the undisputed “gold standard” with which any 
real-world analyses must be compared, with differences in popu-
lations assumed to represent deficiencies in the quality of the 
population-based analysis.1 For example, in a recently published 
evaluation, study authors conclude: “RWD [real-world data] study 
quality for novel cancer drugs is low and of insufficient rigor to 
inform reimbursement decisions and clinical practice.”1

Although these are strong words, a closer and, in the opinion 
of this commentator, less-biased look at the issue raises serious 
questions regarding the objective clinical relevance of  
regulatory-designed phase 3 randomized cancer trials.

The first concern is foundational to the conduct of this class 
of studies: the requirement for an as homogeneous popula-
tion of research participants as possible so that any measured 
difference (ie, in survival, time to disease progression, specific 
toxicities, etc) between study groups can be ascribed to the phar-
maceutical agent, device, or novel investigative strategy being 
evaluated. If the study groups differed, for example, in the 
proportion of participants with even modestly abnormal renal, 
pulmonary, hepatic, or cardiac function, it might be difficult to 
conclude that an increased number of deaths within  

12 months of receiving a study drug resulted from a previously 
unrecognized toxicity of the experimental agent vs a greater risk 
of mortality in the study group because of complications from 
unrelated long-standing comorbid conditions. 

As a result, regulatory-focused randomized studies may 
directly or indirectly fail to represent the real world of cancer 
care. Direct causes include mandating entry criteria, whereas 
indirect causes may include discouraging participation of 
elderly patients with cancer who are far more likely to expe-
rience 1 or several common comorbidities. The decision to 
exclude this population certainly eliminates a source of poten-
tial confusion in the interpretation of study results. However, 
this process may also create a situation in which such results 
are of highly questionable clinical relevance even if regulatory 
approval is achieved. 

A landmark paper published several years ago highlighted the 
unfortunate but not infrequent relationship between regulatory 
approval and real-world use of an effective novel antineoplas-
tic agent.2 Bevacizumab (Avastin), a humanized monoclonal 
antibody against VGFR, had been approved by the FDA as a 
component of treatment for several malignancies.3 Because of the 
potential negative effects of the agent on the vascular system, 
initial clinical trials excluded patients with several common 
comorbidities including history of bleeding, thrombotic disor-
ders, cerebral vascular events, and congestive heart failure.2

However, once approved for commercial sale the agent was 
documented to be widely used, including in patient populations 
excluded from participation in previously conducted clinical 
trials. As a result, oncologists were prescribing a known bene-
ficial anticancer agent but in settings in which the severity of 
toxicity was objectively unknown. How big was this problem?

In an analysis of 16,086 patients from 2004 to 2007 in the 
Surveillance, Epidemiology, and End Results (SEER)-Medicare 
database with metastatic lung, breast, or colon cancer—histol-
ogies for which bevacizumab was approved by the FDA—3039 
individuals (18.9%) received bevacizumab, of whom 1082 
(35.5%) had a contraindication to its use. This was principally 
because few trial-based data were available confirming or refut-
ing its safety in the presence of specific comorbid conditions. 

As the risk of cancer increases with age and the presence of 
common comorbidities follows the same pattern, the frequent 
exclusion of the most relevant populations calls into question the 
objective value of many studies used for regulatory approval and 
to establish optimal standards of care. 

The inadequate participation of elderly and minority 
patients, as well as women in certain National Cancer Institute 
(NCI) Clinical Trial Cooperative Group efforts, has been well 
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documented.4 Further, although age and sex are 
likely recorded in study reports, it is often diffi-
cult to know if individual trials have included 
representative samples of potentially relevant 
subgroups based on ethnic and socio-economic 
backgrounds,5-8 or the presence of clinically 
relevant comorbidities.8

Additional commonly employed eligibility and 
exclusion criteria serve to further distance clin-
ical trial results from the real world of cancer 
medicine. For example, findings from a recent 
analysis show that 77% of 87 NCI-sponsored 
breast cancer clinical trials excluded patients 
with a history of cancer even although SEER data 
revealed that 6% to 7% of patients with breast 
cancer are known to have had a diagnosis of a 
prior malignancy.9

A second example is the questionable justifica-
tion for exclusion based on patient performance 
status, with 1 report noting that 96.3% of individ-
uals enrolled in a total of 600 phase 3 randomized 
trials had an ECOG performance status of 0 to 
1. Further, of the limited number of trials that 
included patients with poor performance status, 
only 8.1% had an ECOG status of 2 or higher.10

From among the trials resulting in FDA approv-
als, only 4.7% of patients were characterized as 
having poor ECOG performance status. It would 
be an understatement to say that these data raise 
serious concerns regarding the relevance of indi-
viduals enrolled in trials with patients with 
cancer in the real-world setting.

Referring to the beginning of this commentary, 
it is appropriate to end with a question: What 
is the justification for considering the results 
of many phase 3 randomized studies as the 
gold standard? ■
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Medical World News® is a first-of-its-kind online program for 
health care professionals, by health care professionals. The site 
provides video editorial content on a variety of cutting-edge topics 
delivered through a livestream and on demand for all health care 
stakeholders, offering the latest news and information in an easily 
digestible, one-stop-shop format.
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INSIDE THE PRACTICE ® 

Expanding Access to CAR T-Cell Therapy for Patients  
With Multiple Myeloma
The University of Arkansas for Medical Sciences Medical Center is the only institu-
tion in Arkansas to be approved for chimeric antigen receptor (CAR) T-cell therapy, 
a practice-changing therapy for patients with multiple myeloma. Frits van Rhee, MD, 
PhD, explains that although the infrastructure required for treatment with CAR T cells 
is fairly complicated and there is currently not enough production capacity, with time, 
opportunities to expand access may arise. Van Rhee also discusses ongoing efforts to 
improve efficacy for patients with relapsed or refractory multiple myeloma or aggres-
sive early-stage disease. 

 TO WATCH,  VISIT   bit. ly/3wFSikY.

MEDICAL WORLD NEWS SECOND OPINION ® 
Steps to Combat Cancer-Related Fatigue 
Fatigue affects approximately 52% of patients with cancer during treatment. There are 
many ways to evaluate fatigue, and although assessment tools may be useful, with sub-
jectivity playing a role in reporting, uncovering a mechanism that causes the adverse 
effect has been difficult to uncover. Dori Beeler, PhD; Xin Shelley Wang, MD, MPH; and 
Viraj Master, MD, PhD, have published a study on the many facets of treating patients 
with cancer-related fatigue. In this episode of Medical World News Second Opinion®, the 
coauthors discuss how objective measures are needed to evaluate severity. 

 TO WATCH,  VISIT   bit. ly/3d2tD3i.

AFTER HOURS ®

Sharing a Love for NASCAR With Patients
Noticing how popular NASCAR was in Nashville during his residency at Vanderbilt 
University Medical Center, Kelly L. Stratton, MD, FACS, began following the sport, 
creating a bond with patients through conversations about races and drivers. Stratton, 
a urologic oncologist at the University of Oklahoma (OU) Health Stephenson Cancer 
Center, talks about his experience attending races in Nashville where the components 
of speed and noise make NASCAR an unforgettable live event. Also, in this episode of 
After Hours®, Stratton discusses following the 10-month season and his favorite drivers 
Dale Earnhardt Jr and the Hendrick group.

 TO WATCH,  VISIT   bit. ly/3RsNKqi.
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CATEGORY 1
PREFERRED

Cabozantinib (CABOMETYX) + nivolumab (OPDIVO) is a 1L combination with a 
Category 1, preferred designation across all IMDC risk groups in clear-cell aRCC7

National Comprehensive Cancer Network® (NCCN®)

NCCN Category 1: Based upon high-level evidence, there is uniform 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. 

1L aRCC treatment that
OFFERS A BALANCE OF DATA:

superior OS,* safety & tolerability, patient-reported quality of life1-6†‡

* vs sunitinib in patients with previously untreated aRCC. Primary analysis OS results: 40% reduction in risk of death with CABOMETYX + OPDIVO vs 
sunitinib (HR=0.60; 98.89% CI: 0.40-0.89; P=0.001); median OS was not reached in either arm.1,4

LEARN MORE  
ON NEXT PAGE

Please see additional Important Safety Information and Brief Summary of the Prescribing Information  
for CABOMETYX on adjacent pages.

† The primary endpoint was PFS, and secondary endpoints included OS, ORR, and safety.4
‡ Quality of life was evaluated as an exploratory endpoint using the FKSI-19 scale, and the clinical significance is unknown.4,6

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

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Hemorrhage: Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 3 to 5 hemorrhagic events was 5% in CABOMETYX patients in RCC, HCC, 
and DTC studies. Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as recommended. Do not administer CABOMETYX to patients who have a 
recent history of hemorrhage, including hemoptysis, hematemesis, or melena. 
Perforations and Fistulas: Fistulas, including fatal cases, occurred in 1% of CABOMETYX patients. Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of 
CABOMETYX patients. Monitor patients for signs and symptoms of fistulas and perforations, including abscess and sepsis. Discontinue CABOMETYX in patients who 
experience a Grade 4 fistula or a GI perforation. 
Thrombotic Events: CABOMETYX increased the risk of thrombotic events. Venous thromboembolism occurred in 7% (including 4% pulmonary embolism) and arterial 
thromboembolism in 2% of CABOMETYX patients. Fatal thrombotic events occurred in CABOMETYX patients. Discontinue CABOMETYX in patients who develop an acute 
myocardial infarction or serious arterial or venous thromboembolic events that require medical intervention.

1L=first-line; aRCC=advanced renal cell carcinoma; CI=confidence interval; FKSI-19=Functional Assessment of Cancer Therapy-Kidney Symptom Index 19; HR=hazard ratio; IMDC=International Metastatic RCC Database Consortium; 
ORR=overall response rate; OS=overall survival; PFS=progression-free survival.
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40% reduction in risk 
of death (HR=0.60)
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Median OS not reached in either treatment arm1

+

Learn more at CABOMETYXhcp.com

DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, 
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3 
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in 
patients with uncontrolled hypertension. Monitor blood pressure regularly 
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that 
is not adequately controlled with medical management; when controlled, 
resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for 
hypertensive crisis. 
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea 
occurred in 10% of CABOMETYX patients. Monitor and manage patients using 
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients. 
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced 
dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause 
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST 
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than when the 
drugs are administered as single agents. For elevated liver enzymes, interrupt 
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN 
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic 
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 
patients with Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both 
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2 
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at a 
reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab can cause 
primary or secondary adrenal insuffi  ciency. For Grade 2 or higher adrenal 
insuffi  ciency, initiate symptomatic treatment, including hormone replacement 
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume 
CABOMETYX at a reduced dose depending on severity.

Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC who 
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 
(1.9%) adverse reactions. Adrenal insuffi  ciency led to permanent discontinuation 
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuffi  ciency received 
hormone replacement therapy, including systemic corticosteroids. Adrenal 
insuffi  ciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in 
whom CABOMETYX with nivolumab was withheld for adrenal insuffi  ciency, 6 
reinstated treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor 
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients 
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX 
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, 
tooth or periodontal infection, toothache, gingival ulceration or erosion, 
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery. 
Perform an oral examination prior to CABOMETYX initiation and periodically 
during treatment. Advise patients regarding good oral hygiene practices. 
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a reduced dose. 
Impaired Wound Healing: Wound complications occurred with CABOMETYX. 
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery and until 
adequate wound healing. The safety of resumption of CABOMETYX after 
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by characteristic fi ndings 
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting 
with seizures, headache, visual disturbances, confusion, or altered mental 
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, thyroid 
dysfunction occurred in 19% of patients treated with CABOMETYX, including 
Grade 3 in 0.4% of patients.

Superior outcomes: results in the ITT population1,3,4

(median follow-up time of 18.1 months; range: 10.6-30.6 months)

CheckMate-9ER study design

A randomized (1:1), open-label, Phase 3 trial vs sunitinib in 651 patients with previously untreated aRCC with a clear-cell component. The trial 
evaluated CABOMETYX 40 mg (starting dose) PO once daily in combination with OPDIVO 240 mg fl at dose IV every 2 weeks vs sunitinib 
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off , per cycle. The primary endpoint was PFS, and secondary 
endpoints included OS, ORR, and safety.1,3,4,8

© 2021 Exelixis, Inc.        CA-1749-2               09/21                OPDIVO® and the related logo is a registered trademark of Bristol-Myers Squibb Company.

Patients should be assessed for signs of thyroid dysfunction prior to the 
initiation of CABOMETYX and monitored for signs and symptoms of thyroid 
dysfunction during CABOMETYX treatment. Thyroid function testing and 
management of dysfunction should be performed as clinically indicated.
Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on the safety 
population, hypocalcemia occurred in 13% of patients treated with CABOMETYX, 
including Grade 3 in 2% and Grade 4 in 1% of patients. Laboratory abnormality 
data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with 
CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or permanently 
discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise pregnant 
women and females of reproductive potential of the potential risk to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to 
initiating CABOMETYX and advise them to use eff ective contraception during 
treatment and for 4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, decreased appetite, 
hypertension, nausea, vomiting, weight decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, hepatotoxicity, 
PPE, stomatitis, rash, hypertension, hypothyroidism, musculoskeletal pain, 
decreased appetite, nausea, dysgeusia, abdominal pain, cough, and upper 
respiratory tract infection.

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

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX treat ment 
and for 4 months after the fi nal dose.

Hepatic Impairment: In patients with moderate hepatic impairment, reduce 
the CABOMETYX dosage. Avoid CABOMETYX in patients with severe hepatic 
impairment.

For additional safety information, please see Brief 
Summary of the Prescribing Information for CABOMETYX 
on adjacent pages.

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021. 
2. Data on fi le. Topline 9ER. Exelixis, Inc. 3. Motzer RJ, Choueiri TK, Powles T, et al. Nivolumab 
plus cabozantinib versus sunitinib for advanced renal cell carcinoma: outcomes by 
sarcomatoid histology and updated trial results with extended follow-up of CheckMate 9ER. 
Poster presented at: Genitourinary Cancers Symposium; February 11-13, 2021. 4. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 
5. Choueiri TK, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in 
fi rst-line treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at the European Society for Medical Oncology  
(ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 6960. 6. Choueiri TK, 
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Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed July 27, 2021. 
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8. Apolo AB, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib for 
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CheckMate 9ER trial. Poster presented at the American Society of Clinical Oncology (ASCO) 
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BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.

You are encouraged to report negative side eff ects of 
prescription drugs to the FDA. Visit www.FDA.gov/medwatch 
or call 1-800-FDA-1088.
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EARLY AND SUSTAINED SEPARATION OF OS CURVES

98.89% CI: 0.40-0.89
P=0.001
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Learn more at CABOMETYXhcp.com

DISCOVER THE BALANCE OF DATA AT CABOMETYXhcp.com

* PFS and ORR were assessed by BICR.1

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS
Hypertension and Hypertensive Crisis: CABOMETYX can cause hypertension, 
including hypertensive crisis. Hypertension was reported in 37% (16% Grade 3 
and <1% Grade 4) of CABOMETYX patients. Do not initiate CABOMETYX in 
patients with uncontrolled hypertension. Monitor blood pressure regularly 
during CABOMETYX treatment. Withhold CABOMETYX for hypertension that 
is not adequately controlled with medical management; when controlled, 
resume at a reduced dose. Permanently discontinue CABOMETYX for severe 
hypertension that cannot be controlled with anti-hypertensive therapy or for 
hypertensive crisis. 
Diarrhea: Diarrhea occurred in 62% of CABOMETYX patients. Grade 3 diarrhea 
occurred in 10% of CABOMETYX patients. Monitor and manage patients using 
antidiarrheals as indicated. Withhold CABOMETYX until improvement to ≤
Grade 1, resume at a reduced dose. 
Palmar-Plantar Erythrodysesthesia (PPE): PPE occurred in 45% of 
CABOMETYX patients. Grade 3 PPE occurred in 13% of CABOMETYX patients. 
Withhold CABOMETYX until improvement to Grade 1 and resume at a reduced 
dose for intolerable Grade 2 PPE or Grade 3 PPE. 
Hepatotoxicity: CABOMETYX in combination with nivolumab can cause 
hepatic toxicity with higher frequencies of Grades 3 and 4 ALT and AST 
elevations compared to CABOMETYX alone.
Monitor liver enzymes before initiation of and periodically throughout 
treatment. Consider more frequent monitoring of liver enzymes than when the 
drugs are administered as single agents. For elevated liver enzymes, interrupt 
CABOMETYX and nivolumab and consider administering corticosteroids.
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 
increased ALT or AST were seen in 11% of patients. ALT or AST >3 times ULN 
(Grade ≥2) was reported in 83 patients, of whom 23 (28%) received systemic 
corticosteroids; ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 
patients with Grade ≥2 increased ALT or AST who were rechallenged with 
either CABOMETYX (n=9) or nivolumab (n=11) as a single agent or with both 
(n=24), recurrence of Grade ≥2 increased ALT or AST was observed in 2 
patients receiving CABOMETYX, 2 patients receiving nivolumab, and 7 patients 
receiving both CABOMETYX and nivolumab. Withhold and resume at a 
reduced dose based on severity.
Adrenal Insuffi  ciency: CABOMETYX in combination with nivolumab can cause 
primary or secondary adrenal insuffi  ciency. For Grade 2 or higher adrenal 
insuffi  ciency, initiate symptomatic treatment, including hormone replacement 
as clinically indicated. Withhold CABOMETYX and/or nivolumab and resume 
CABOMETYX at a reduced dose depending on severity.

Adrenal insuffi  ciency occurred in 4.7% (15/320) of patients with RCC who 
received CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 
(1.9%) adverse reactions. Adrenal insuffi  ciency led to permanent discontinuation 
of CABOMETYX and nivolumab in 0.9% and withholding of CABOMETYX and 
nivolumab in 2.8% of patients with RCC.
Approximately 80% (12/15) of patients with adrenal insuffi  ciency received 
hormone replacement therapy, including systemic corticosteroids. Adrenal 
insuffi  ciency resolved in 27% (n=4) of the 15 patients. Of the 9 patients in 
whom CABOMETYX with nivolumab was withheld for adrenal insuffi  ciency, 6 
reinstated treatment after symptom improvement; of these, all (n=6) received 
hormone replacement therapy and 2 had recurrence of adrenal insuffi  ciency.
Proteinuria: Proteinuria was observed in 8% of CABOMETYX patients. Monitor 
urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients 
who develop nephrotic syndrome.
Osteonecrosis of the Jaw (ONJ): ONJ occurred in <1% of CABOMETYX 
patients. ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, 
tooth or periodontal infection, toothache, gingival ulceration or erosion, 
persistent jaw pain, or slow healing of the mouth or jaw after dental surgery. 
Perform an oral examination prior to CABOMETYX initiation and periodically 
during treatment. Advise patients regarding good oral hygiene practices. 
Withhold CABOMETYX for at least 3 weeks prior to scheduled dental surgery 
or invasive dental procedures, if possible. Withhold CABOMETYX for 
development of ONJ until complete resolution, resume at a reduced dose. 
Impaired Wound Healing: Wound complications occurred with CABOMETYX. 
Withhold CABOMETYX for at least 3 weeks prior to elective surgery. Do not 
administer CABOMETYX for at least 2 weeks after major surgery and until 
adequate wound healing. The safety of resumption of CABOMETYX after 
resolution of wound healing complications has not been established.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS): RPLS, a 
syndrome of subcortical vasogenic edema diagnosed by characteristic fi ndings 
on MRI, can occur with CABOMETYX. Evaluate for RPLS in patients presenting 
with seizures, headache, visual disturbances, confusion, or altered mental 
function. Discontinue CABOMETYX in patients who develop RPLS.
Thyroid Dysfunction: Thyroid dysfunction, primarily hypothyroidism, has been 
observed with CABOMETYX. Based on the safety population, thyroid 
dysfunction occurred in 19% of patients treated with CABOMETYX, including 
Grade 3 in 0.4% of patients.

Superior outcomes: results in the ITT population1,3,4

(median follow-up time of 18.1 months; range: 10.6-30.6 months)

CheckMate-9ER study design

A randomized (1:1), open-label, Phase 3 trial vs sunitinib in 651 patients with previously untreated aRCC with a clear-cell component. The trial 
evaluated CABOMETYX 40 mg (starting dose) PO once daily in combination with OPDIVO 240 mg fl at dose IV every 2 weeks vs sunitinib 
50 mg (starting dose) PO once daily for 4 weeks, followed by 2 weeks off , per cycle. The primary endpoint was PFS, and secondary 
endpoints included OS, ORR, and safety.1,3,4,8
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Patients should be assessed for signs of thyroid dysfunction prior to the 
initiation of CABOMETYX and monitored for signs and symptoms of thyroid 
dysfunction during CABOMETYX treatment. Thyroid function testing and 
management of dysfunction should be performed as clinically indicated.
Hypocalcemia: CABOMETYX can cause hypocalcemia. Based on the safety 
population, hypocalcemia occurred in 13% of patients treated with CABOMETYX, 
including Grade 3 in 2% and Grade 4 in 1% of patients. Laboratory abnormality 
data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with 
CABOMETYX, including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during 
treatment. Withhold and resume at reduced dose upon recovery or permanently 
discontinue CABOMETYX depending on severity.
Embryo-Fetal Toxicity: CABOMETYX can cause fetal harm. Advise pregnant 
women and females of reproductive potential of the potential risk to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to 
initiating CABOMETYX and advise them to use eff ective contraception during 
treatment and for 4 months after the last dose.

ADVERSE REACTIONS
The most common (≥20%) adverse reactions are:
CABOMETYX as a single agent: diarrhea, fatigue, PPE, decreased appetite, 
hypertension, nausea, vomiting, weight decreased, constipation. 
CABOMETYX in combination with nivolumab: diarrhea, fatigue, hepatotoxicity, 
PPE, stomatitis, rash, hypertension, hypothyroidism, musculoskeletal pain, 
decreased appetite, nausea, dysgeusia, abdominal pain, cough, and upper 
respiratory tract infection.

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

USE IN SPECIFIC POPULATIONS
Lactation: Advise women not to breastfeed during CABOMETYX treat ment 
and for 4 months after the fi nal dose.

Hepatic Impairment: In patients with moderate hepatic impairment, reduce 
the CABOMETYX dosage. Avoid CABOMETYX in patients with severe hepatic 
impairment.

For additional safety information, please see Brief 
Summary of the Prescribing Information for CABOMETYX 
on adjacent pages.

References: 1. CABOMETYX® (cabozantinib) Prescribing Information. Exelixis, Inc, 2021. 
2. Data on fi le. Topline 9ER. Exelixis, Inc. 3. Motzer RJ, Choueiri TK, Powles T, et al. Nivolumab 
plus cabozantinib versus sunitinib for advanced renal cell carcinoma: outcomes by 
sarcomatoid histology and updated trial results with extended follow-up of CheckMate 9ER. 
Poster presented at: Genitourinary Cancers Symposium; February 11-13, 2021. 4. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma. N Engl J Med. 2021;384(9):829-841. 
5. Choueiri TK, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib in 
fi rst-line treatment for advanced renal cell carcinoma: fi rst results from the randomized 
phase 3 CheckMate 9ER trial. Presented at the European Society for Medical Oncology  
(ESMO) Virtual Congress 2020; September 19-21, 2020. Presentation 6960. 6. Choueiri TK, 
Powles T, Burotto M, et al; CheckMate 9ER Investigators. Nivolumab plus cabozantinib 
versus sunitinib for advanced renal-cell carcinoma [supplementary appendix]. N Engl J Med.
2021;384(9):829-841. 7. Referenced with permission from the NCCN Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) for Kidney Cancer V1.2022. © National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. Accessed July 27, 2021. 
To view the most recent and complete version of the guideline, go online to NCCN.org. 
8. Apolo AB, Powles T, Burotto M, et al. Nivolumab plus cabozantinib versus sunitinib for 
advanced renal cell carcinoma: outcomes by baseline disease characteristics in the phase 3 
CheckMate 9ER trial. Poster presented at the American Society of Clinical Oncology (ASCO) 
Annual Meeting; June 4-8, 2021.

BICR=blinded independent central review; CR=complete response; ITT=intent to treat; IV=intravenous; 
PO=orally; PR=partial response.
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CABOMETYX® (cabozantinib) TABLETS 
BRIEF SUMMARY OF PRESCRIBING INFORMATION. 
PLEASE SEE THE CABOMETYX PACKAGE INSERT FOR FULL PRESCRIBING 
INFORMATION. 
INITIAL U.S. APPROVAL: 2012

1  INDICATIONS AND USAGE 

1.1  Renal Cell Carcinoma 
CABOMETYX is indicated for the treatment of patients with advanced renal cell 
carcinoma (RCC). 
CABOMETYX, in combination with nivolumab, is indicated for the first-line treatment of 
patients with advanced RCC. 

1.2  Hepatocellular Carcinoma 
CABOMETYX is indicated for the treatment of patients with hepatocellular carcinoma 
(HCC) who have been previously treated with sorafenib. 

1.3  Differentiated Thyroid Cancer 
CABOMETYX is indicated for the treatment of adult and pediatric patients 12 years of 
age and older with locally advanced or metastatic differentiated thyroid cancer (DTC) 
that has progressed following prior VEGFR-targeted therapy and who are radioactive 
iodine-refractory or ineligible. 

4  CONTRAINDICATIONS 
None. 
5  WARNINGS AND PRECAUTIONS 

5.1  Hemorrhage 
Severe and fatal hemorrhages occurred with CABOMETYX. The incidence of Grade 
3 to 5 hemorrhagic events was 5% in CABOMETYX patients in the RCC, HCC, and 
DTC studies. 
Discontinue CABOMETYX for Grade 3 or 4 hemorrhage and prior to surgery as 
recommended. Do not administer CABOMETYX to patients who have a recent history 
of hemorrhage, including hemoptysis, hematemesis, or melena. 

5.2  Perforations and Fistulas 
Fistulas, including fatal cases, occurred in 1% of CABOMETYX-treated patients. 
Gastrointestinal (GI) perforations, including fatal cases, occurred in 1% of 
CABOMETYX-treated patients. 
Monitor patients for signs and symptoms of fistulas and perforations, including abscess 
and sepsis. Discontinue CABOMETYX in patients who experience a Grade 4 fistula or 
a GI perforation. 

5.3  Thrombotic Events 
CABOMETYX increased the risk of thrombotic events. Venous thromboembolism 
occurred in 7% (including 4% pulmonary embolism) and arterial thromboembolism 
occurred in 2% of CABOMETYX-treated patients. Fatal thrombotic events occurred 
in CABOMETYX-treated patients.
Discontinue CABOMETYX in patients who develop an acute myocardial infarction or 
serious arterial or venous thromboembolic events that require medical intervention. 

5.4  Hypertension and Hypertensive Crisis 
CABOMETYX can cause hypertension, including hypertensive crisis. Hypertension was 
reported in 37% (16% Grade 3 and <1% Grade 4) of CABOMETYX-treated patients. 
Do not initiate CABOMETYX in patients with uncontrolled hypertension. Monitor 
blood pressure regularly during CABOMETYX treatment. Withhold CABOMETYX 
for hypertension that is not adequately controlled with medical management; when 
controlled, resume CABOMETYX at a reduced dose. Permanently discontinue 
CABOMETYX for severe hypertension that cannot be controlled with anti-hypertensive 
therapy or for hypertensive crisis. 

5.5  Diarrhea 
Diarrhea occurred in 62% of patients treated with CABOMETYX. Grade 3 diarrhea 
occurred in 10% of patients treated with CABOMETYX. 
Monitor and manage patients using antidiarrheals as indicated. Withhold CABOMETYX 
until improvement to ≤ Grade 1, resume CABOMETYX at a reduced dose.

5.6  Palmar-Plantar Erythrodysesthesia 
Palmar-plantar erythrodysesthesia (PPE) occurred in 45% of patients treated with 
CABOMETYX. Grade 3 PPE occurred in 13% of patients treated with CABOMETYX. 
Withhold CABOMETYX until improvement to Grade 1 and resume CABOMETYX at a 
reduced dose for intolerable Grade 2 PPE or Grade 3 PPE. 

5.7  Hepatotoxicity 
CABOMETYX in combination with nivolumab can cause hepatic toxicity with higher 
frequencies of Grades 3 and 4 ALT and AST elevations compared to CABOMETYX 
alone. Monitor liver enzymes before initiation of and periodically throughout treatment. 
Consider more frequent monitoring of liver enzymes as compared to when the drugs 
are administered as single agents. For elevated liver enzymes, interrupt CABOMETYX 
and nivolumab and consider administering corticosteroids. 
With the combination of CABOMETYX and nivolumab, Grades 3 and 4 increased 
ALT or AST were seen in 11% of patients. ALT or AST > 3 times ULN (Grade ≥2) 
was reported in 83 patients, of whom 23 (28%) received systemic corticosteroids; 
ALT or AST resolved to Grades 0-1 in 74 (89%). Among the 44 patients with Grade 
≥2 increased ALT or AST who were rechallenged with either CABOMETYX (n=9) 
or nivolumab (n=11) as a single agent or with both (n=24), recurrence of Grade ≥2 
increased ALT or AST was observed in 2 patients receiving CABOMETYX, 2 patients 
receiving nivolumab, and 7 patients receiving both CABOMETYX and nivolumab. 
Withhold and resume at a reduced dose based on severity. 

5.8  Adrenal Insufficiency 
CABOMETYX in combination with nivolumab can cause primary or secondary adrenal 
insufficiency. For Grade 2 or higher adrenal insufficiency, initiate symptomatic treatment, 
including hormone replacement as clinically indicated. Withhold CABOMETYX and/or 
nivolumab and resume CABOMETYX at a reduced dose depending on severity. 
Adrenal insufficiency occurred in 4.7% (15/320) of patients with RCC who received 
CABOMETYX with nivolumab, including Grade 3 (2.2%), and Grade 2 (1.9%) adverse 
reactions. Adrenal insufficiency led to permanent discontinuation of CABOMETYX 
and nivolumab in 0.9% and withholding of CABOMETYX and nivolumab in 2.8% of 
patients with RCC. 
Approximately 80% (12/15) of patients with adrenal insufficiency received hormone 
replacement therapy, including systemic corticosteroids. Adrenal insufficiency 
resolved in 27% (n=4) of the 15 patients. Of the 9 patients in whom CABOMETYX 
with nivolumab was withheld for adrenal insufficiency, 6 reinstated treatment after 
symptom improvement; of these, all (n=6) received hormone replacement therapy 
and 2 had recurrence of adrenal insufficiency. 

5.9  Proteinuria 
Proteinuria was observed in 8% of patients receiving CABOMETYX. 
Monitor urine protein regularly during CABOMETYX treatment. For Grade 2 or 3 
proteinuria, withhold CABOMETYX until improvement to ≤ Grade 1 proteinuria, 
resume CABOMETYX at a reduced dose. Discontinue CABOMETYX in patients who 
develop nephrotic syndrome. 

5.10  Osteonecrosis of the Jaw 
Osteonecrosis of the jaw (ONJ) occurred in <1% of patients treated with CABOMETYX. 
ONJ can manifest as jaw pain, osteomyelitis, osteitis, bone erosion, tooth or 
periodontal infection, toothache, gingival ulceration or erosion, persistent jaw pain  
or slow healing of the mouth or jaw after dental surgery. Perform an oral examination 
prior to initiation of CABOMETYX and periodically during CABOMETYX. Advise 
patients regarding good oral hygiene practices. Withhold CABOMETYX for at least 
3 weeks prior to scheduled dental surgery or invasive dental procedures, if possible. 
Withhold CABOMETYX for development of ONJ until complete resolution, resume at 
a reduced dose. 

5.11 Impaired Wound Healing 
Wound complications occurred with CABOMETYX. Withhold CABOMETYX for at 
least 3 weeks prior to elective surgery. Do not administer CABOMETYX for at least 2 
weeks after major surgery and until adequate wound healing. The safety of resumption 
of CABOMETYX after resolution of wound healing complications has not been 
established. 

5.12  Reversible Posterior Leukoencephalopathy Syndrome 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS), a syndrome of 
subcortical vasogenic edema diagnosed by characteristic finding on MRI, can occur 
with CABOMETYX. Perform an evaluation for RPLS in any patient presenting with 
seizures, headache, visual disturbances, confusion or altered mental function. 
Discontinue CABOMETYX in patients who develop RPLS. 

5.13  Thyroid Dysfunction 
Thyroid dysfunction, primarily hypothyroidism, has been observed with CABOMETYX. 
Based on the safety population, thyroid dysfunction occurred in 19% of patients 
treated with CABOMETYX, including Grade 3 in 0.4% of patients.
Patients should be assessed for signs of thyroid dysfunction prior to the initiation of 
CABOMETYX and monitored for signs and symptoms of thyroid dysfunction during 
CABOMETYX treatment. Thyroid function testing and management of dysfunction 
should be performed as clinically indicated. 

5.14  Hypocalcemia 
CABOMETYX can cause hypocalcemia. Based on the safety population, hypocalcemia 
occurred in 13% of patients treated with CABOMETYX, including Grade 3 in 2% and 
Grade 4 in 1% of patients. Laboratory abnormality data were not collected in CABOSUN.
In COSMIC-311, hypocalcemia occurred in 36% of patients treated with CABOMETYX, 
including Grade 3 in 6% and Grade 4 in 3% of patients.
Monitor blood calcium levels and replace calcium as necessary during treatment. 
Withhold and resume at reduced dose upon recovery or permanently discontinue 
CABOMETYX depending on severity. 

5.15  Embryo-Fetal Toxicity 
Based on data from animal studies and its mechanism of action, CABOMETYX can 
cause fetal harm when administered to a pregnant woman. Cabozantinib administration 
to pregnant animals during organogenesis resulted in embryolethality at exposures 
below those occurring clinically at the recommended dose, and in increased incidences 
of skeletal variations in rats and visceral variations and malformations in rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with CABOMETYX and for 4 
months after the last dose. 

6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are discussed elsewhere in the 
labeling: Hemorrhage, Perforations and Fistulas, Thrombotic Events, Hypertension 
and Hypertensive Crisis, Diarrhea, Palmar-plantar Erythrodysesthesia, Hepatotoxicity, 
Adrenal Insufficiency, Proteinuria, Osteonecrosis of the Jaw, Impaired Wound Healing, 
Reversible Posterior Leukoencephalopathy Syndrome, Thyroid Dysfunction and 
Hypocalcemia. 

6.1  Clinical Trial Experience 
The data described in the WARNINGS AND PRECAUTIONS section and below reflect 
exposure to CABOMETYX as a single agent in 409 patients with RCC enrolled in 
randomized, active-controlled trials (CABOSUN, METEOR), 467 patients with HCC 
enrolled in a randomized, placebo-controlled trial (CELESTIAL), in 125 patients 
with DTC enrolled in a randomized, placebo-controlled trial (COSMIC-311), and in 
combination with nivolumab 240 mg/m2 every 2 weeks in 320 patients with RCC 
enrolled in a randomized, active-controlled trial (CHECKMATE-9ER). 
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. 

Renal Cell Carcinoma 
METEOR 
The safety of CABOMETYX was evaluated in METEOR, a randomized, open-label 
trial in which 331 patients with advanced renal cell carcinoma received CABOMETYX 
60 mg once daily and 322 patients received everolimus 10 mg once daily until 
disease progression or unacceptable toxicity. Patients on both arms who had disease 
progression could continue treatment at the discretion of the investigator. The median 
duration of treatment was 7.6 months (range 0.3 – 20.5) for patients receiving 
CABOMETYX and 4.4 months (range 0.21 – 18.9) for patients receiving everolimus. 
Adverse reactions which occurred in ≥ 25% of CABOMETYX-treated patients, in 
order of decreasing frequency, were: diarrhea, fatigue, nausea, decreased appetite, 
palmar-plantar erythrodysesthesia (PPE), hypertension, vomiting, weight decreased, 
and constipation. Grade 3-4 adverse reactions and laboratory abnormalities which 
occurred in ≥ 5% of patients were hypertension, diarrhea, fatigue, PPE, hyponatremia, 
hypophosphatemia, hypomagnesemia, lymphopenia, anemia, hypokalemia, and 
increased GGT. 
The dose was reduced in 60% of patients receiving CABOMETYX and in 24% 
of patients receiving everolimus. Twenty percent (20%) of patients received 
CABOMETYX 20 mg once daily as their lowest dose. The most frequent adverse 
reactions leading to dose reduction in patients treated with CABOMETYX were: 
diarrhea, PPE, fatigue, and hypertension. Adverse reactions leading to dose 
interruption occurred in 70% patients receiving CABOMETYX and in 59% patients 
receiving everolimus. Adverse reactions led to study treatment discontinuation in 10% 
of patients receiving CABOMETYX and in 10% of patients receiving everolimus. The 
most frequent adverse reactions leading to permanent discontinuation in patients 
treated with CABOMETYX were decreased appetite (2%) and fatigue (1%).

Table 1. Adverse Reactions Occurring in ≥ 10% Patients Who Received 
CABOMETYX in METEOR

Adverse Reaction

CABOMETYX 
(n=331) 1

Everolimus  
(n=322)

All  
Grades2

Grade  
3-4

All  
Grades2

Grade  
3-4

Percentage (%) of Patients
Gastrointestinal
Diarrhea 74 11 28 2
Nausea 50 4 28 <1
Vomiting 32 2 14 <1
Stomatitis 22 2 24 2
Constipation 25 <1 19 <1
Abdominal pain3 23 4 13 2
Dyspepsia 12 <1 5 0

General
Fatigue 56 9 47 7
Mucosal inflammation 19 <1 23 3
Asthenia 19 4 16 2

Metabolism and Nutrition
Decreased appetite 46 3 34 <1

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 42 8 6 <1
Rash4 23 <1 43 <1
Dry skin 11 0 10 0

Vascular
Hypertension5 39 16 8 3

Investigations
Weight decreased 31 2 12 0

Nervous System
Dysgeusia 24 0 9 0
Headache 11 <1 12 <1
Dizziness 11 0 7 0

Endocrine
Hypothyroidism 21 0 <1 <1

Respiratory, Thoracic, and 
Mediastinal
Dysphonia 20 <1 4 0
Dyspnea 19 3 29 4
Cough 18 <1 33 <1

Blood and Lymphatic
Anemia 17 5 38 16

Musculoskeletal and Connective 
Tissue
Pain in extremity 14 1 8 <1
Muscle spasms 13 0 5 0
Arthralgia 11 <1 14 1

Renal and Urinary
Proteinuria 12 2 9 <1

1   One subject randomized to everolimus received cabozantinib.
2  National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE) 

Version 4.0
3  Includes the following terms: abdominal pain, abdominal pain upper, and abdominal pain lower
4  Includes the following terms: rash, rash erythematous, rash follicular, rash macular, rash 

papular, rash pustular, rash vesicular, genital rash, intermittent leg rash, rash on scrotum and 
penis, rash maculo-papular, rash pruritic, contact dermatitis, dermatitis acneiform

5  Includes the following terms hypertension, blood pressure increased, hypertensive crisis, blood 
pressure fluctuation

Other clinically important adverse reactions (all grades) that were reported in  
<10% of patients treated with CABOMETYX included: wound complications (2%), 
convulsion (<1%), pancreatitis (<1%), osteonecrosis of the jaw (<1%), and hepatitis 
cholestatic (<1%).

Table 2. Laboratory Abnormalities Occurring in ≥ 25% Patients Who Received 
CABOMETYX in METEOR

Laboratory Abnormality CABOMETYX (n=331) Everolimus  
(n=322)

All Grades Grade 3-4 All Grades Grade 3-4
Percentage (%) of Patients

Chemistry
Increased AST 74 3 40 <1
Increased ALT 68 3 32 <1
Increased creatinine 58 <1 71 0
Increased triglycerides 53 4 73 13
Hypophosphatemia 48 8 36 5
Hyperglycemia 37 2 59 8
Hypoalbuminemia 36 2 28 <1
Increased ALP 35 2 29 1
Hypomagnesemia 31 7 4 <1
Hyponatremia 30 8 26 6
Increased GGT 27 5 43 9

Hematology
Leukopenia 35 <1 31 <1
Neutropenia 31 2 17 <1
Anemia1 31 4 71 17
Lymphopenia 25 7 39 12
Thrombocytopenia 25 <1 27 <1

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
GGT, gamma glutamyl transferase. 
NCI CTCAE, Version 4.0
1   Based on laboratory abnormalities

CABOSUN 
The safety of CABOMETYX was evaluated in CABOSUN, a randomized, open-label 
trial in patients with advanced renal cell carcinoma, in which 78 patients received 
CABOMETYX 60 mg once daily and 72 patients received sunitinib 50 mg once 
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daily (4 weeks on treatment followed by 2 weeks off), until disease progression or 
unacceptable toxicity. The median duration of treatment was 6.5 months (range 
0.2 – 28.7) for patients receiving CABOMETYX and 3.1 months (range 0.2 – 25.5)  
for patients receiving sunitinib.
Within 30 days of treatment, there were 4 deaths in patients treated with 
CABOMETYX and 6 deaths in patients treated with sunitinib. Of the 4 patients  
treated with CABOMETYX, 2 patients died due to gastrointestinal perforation,  
1 patient had acute renal failure, and 1 patient died due to clinical deterioration.  
All Grade 3-4 adverse reactions were collected in the entire safety population. 
The most frequent Grade 3-4 adverse reactions (≥5%) in patients treated with 
CABOMETYX were hypertension, diarrhea, hyponatremia, hypophosphatemia,  
PPE, fatigue, increased ALT, decreased appetite, stomatitis, pain, hypotension,  
and syncope. 
The median average daily dose was 50.3 mg for CABOMETYX and 44.7 mg for 
sunitinib (excluding scheduled sunitinib non-dosing days). The dose was reduced in 
46% of patients receiving CABOMETYX and in 35% of patients receiving sunitinib. 
The dose was held in 73% of patients receiving CABOMETYX and in 71% of 
patients receiving sunitinib. Based on patient disposition, 21% of patients receiving 
CABOMETYX and 22% of patients receiving sunitinib discontinued due to an 
adverse reaction. 

Table 3. Grade 3-4 Adverse Reactions Occurring in ≥ 1% Patients Who 
Received CABOMETYX in CABOSUN

Adverse Reaction
CABOMETYX

(n = 78)
Sunitinib
(n = 72)

Grade 3-41 Grade 3-41

Percentage (%) of Patients
Patients with any Grade 3-4  
Adverse Reaction 68 65

Gastrointestinal
Diarrhea 10 11
Stomatitis 5 6
Nausea 3 4
Vomiting 1 3
Constipation 1 0

General
Fatigue 6 17
Pain 5 0

Metabolism and Nutrition
Hyponatremia2 9 8
Hypophosphatemia2 9 7
Decreased appetite 5 1
Dehydration 4 1
Hypocalcemia2 3 0
Hypomagnesemia2 3 0
Hyperkalemia2 1 3

Skin and Subcutaneous Tissue 
Palmar-plantar erythrodysesthesia 8 4
Skin ulcer 3 0

Vascular
Hypertension3 28 21
Hypotension 5 1
Angiopathy 1 1

Investigations
Increased ALT2 5 0
Weight decreased 4 0
Increased AST2 3 3
Increased blood creatinine2 3 3
Lymphopenia2 1 6
Thrombocytopenia2 1 11

Nervous System
Syncope 5 0

Respiratory, Thoracic, and Mediastinal
Dyspnea 1 6
Dysphonia 1 0

Blood and Lymphatic
Anemia 1 3

Psychiatric
Depression 4 0
Confusional state 1 1

Infections
Lung infection 4 0

Musculoskeletal and Connective Tissue
Back pain 4 0
Bone pain 3 1
Pain in extremity 3 0
Arthralgia 1 0

Renal and Urinary
Renal failure acute 4 1
Proteinuria 3 1

ALT, alanine aminotransferase; AST, aspartate aminotransferase
1  NCI CTCAE Version 4.0
2  Laboratory abnormalities are reported as adverse reactions and not based on shifts in 

laboratory values
3 Includes the following term: hypertension

CHECKMATE-9ER 
The safety of CABOMETYX with nivolumab was evaluated in CHECKMATE-9ER, a 
randomized, open-label study in patients with previously untreated advanced RCC. 
Patients received CABOMETYX 40 mg orally once daily with nivolumab 240 mg 
over 30 minutes every 2 weeks (n=320) or sunitinib 50 mg daily, administered orally 
for 4 weeks on treatment followed by 2 weeks off (n=320). CABOMETYX could 
be interrupted or reduced to 20 mg daily or 20 mg every other day. The median 
duration of treatment was 14 months (range: 0.2 to 27 months) in CABOMETYX and 
nivolumab-treated patients. In this trial, 82% of patients in the CABOMETYX and 
nivolumab arm were exposed to treatment for >6 months and 60% of patients were 
exposed to treatment for >1 year. 

Serious adverse reactions occurred in 48% of patients receiving CABOMETYX and 
nivolumab. 
The most frequent (≥2%) serious adverse reactions were diarrhea, pneumonia, 
pneumonitis, pulmonary embolism, urinary tract infection, and hyponatremia. Fatal 
intestinal perforations occurred in 3 (0.9%) patients. 
Adverse reactions leading to discontinuation of either CABOMETYX or nivolumab 
occurred in 20% of patients: 8% CABOMETYX only, 7% nivolumab only, and 6% both 
drugs due to the same adverse reaction at the same time. Adverse reactions leading 
to dose interruption or reduction of either CABOMETYX or nivolumab occurred in 83% 
of patients: 46% CABOMETYX only, 3% nivolumab only, and 21% both drugs due to 
the same adverse reaction at the same time, and 6% both drugs sequentially. 
The most common adverse reactions reported in ≥20% of patients treated with 
CABOMETYX and nivolumab were diarrhea, fatigue, hepatotoxicity, PPE, stomatitis, 
rash, hypertension, hypothyroidism, musculoskeletal pain, decreased appetite, 
nausea, dysgeusia, abdominal pain, cough, and upper respiratory tract infection.

Table 4. Adverse Reactions in ≥15% of Patients receiving CABOMETYX and 
Nivolumab-CHECKMATE-9ER

Adverse Reaction

CABOMETYX and 
Nivolumab (n=320)

Sunitinib (n=320)

Grades 
1-4

Grades 
3-4

Grades 
1-4

Grades 
3-4

Percentage (%) of Patients
Gastrointestinal 
Diarrhea 64 7 47 4.4
Nausea 27 0.6 31 0.3
Abdominal Paina 22 1.9 15 0.3
Vomiting 17 1.9 21 0.3
Dyspepsiab 15 0 22 0.3

General 
Fatiguec 51 8 50 8

Hepatobiliary
Hepatotoxicityd 44 11 26 5

Skin and Subcutaneous Tissue 
Palmar-plantar erythrodysesthesia 40 8 41 8
Stomatitise 37 3.4 46 4.4
Rashf 36 3.1 14 0
Pruritis 19 0.3 4.4 0

Vascular 
Hypertensiong 36 13 39 14

Endocrine 
Hypothyroidismh 34 0.3 30 0.3

Musculoskeletal and Connective Tissue 
Musculoskeletal paini 33 3.8 29 3.1
Arthralgia 18 0.3 9 0.3

Metabolism and Nutrition 
Decreased appetite 28 1.9 20 1.3

Nervous System Disorders
Dysgeusia 24 0 22 0
Headache 16 0 12 0.6

Respiratory, Thoracic, and Mediastinal 
Coughj 20 0.3 17 0
Dysphonia 17 0.3 3.4 0

Infections and Infestations
Upper respiratory tract infectionk 20 0.3 8 0.3

Toxicity was graded per NCI CTCAE v4. 
a  Includes abdominal discomfort, abdominal pain lower, abdominal pain upper. 
b Includes gastroesophageal reflux disease. 
c Includes asthenia. 
d  Includes hepatotoxicity, ALT increased, AST increased, blood alkaline phosphatase 

increased, gamma-glutamyl transferase increased, autoimmune hepatitis, blood 
bilirubin increased, drug induced liver injury, hepatic enzyme increased, hepatitis, 
hyperbilirubinemia, liver function test increased, liver function test abnormal, transaminases 
increased, hepatic failure.

e  Includes mucosal inflammation, aphthous ulcer, mouth ulceration. 
f  Includes dermatitis, dermatitis acneiform, dermatitis bullous, exfoliative rash, rash 

erythematous, rash follicular, rash macular, rash maculo-papular, rash papular, rash pruritic. 
g  Includes blood pressure increased, blood pressure systolic increased. 
h Includes primary hypothyroidism. 
i  Includes back pain, bone pain, musculoskeletal chest pain, musculoskeletal discomfort, 

myalgia, neck pain, pain in extremity, spinal pain. 
j Includes productive cough. 
k Includes nasopharyngitis, pharyngitis, rhinitis

Table 5. Laboratory Values Worsening from Baselinea Occurring in >20% of 
Patients receiving CABOMETYX and Nivolumab-CHECKMATE-9ER

Laboratory Abnormality
CABOMETYX and 

Nivolumab
Sunitinib

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients

Chemistry
Increased ALT 79 9.8 39 3.5
Increased AST 77 7.9 57 2.6
Hypophosphatemia 69 28 48 10
Hypocalcemia 54 1.9 24 0.6
Hypomagnesemia 47 1.3 25 0.3
Hyperglycemia 44 3.5 44 1.7
Hyponatremia 43 11 36 12
Increased lipase 41 14 38 13
Increased amylase 41 10 28 6
Increased alkaline 
phosphatase 41 2.8 37 1.6

Increased creatinine 39 1.3 42 0.6
Hyperkalemia 35 4.7 27 1
Hypoglycemia 26 0.8 14 0.4

Laboratory Abnormality
CABOMETYX and 

Nivolumab
Sunitinib

Grades 1-4 Grades 3-4 Grades 1-4 Grades 1-4
Percentage (%) of Patients

Hematology
Lymphopenia 42 6.6 45 10
Thrombocytopenia 41 0.3 70 9.7
Anemia 37 2.5 61 4.8
Leukopenia 37 0.3 66 5.1
Neutropenia 35 3.2 67 12

a  Each test incidence is based on the number of patients who had both baseline and at least one 
on-study laboratory measurement available: CABOMETYX and nivolumab group (range: 170 to 
317 patients) and sunitinib group (range: 173 to 311 patients).

Hepatocellular Carcinoma 
The safety of CABOMETYX was evaluated in CELESTIAL, a randomized, double-
blind, placebo-controlled trial in which 704 patients with advanced hepatocellular 
carcinoma were randomized to receive CABOMETYX 60 mg orally once daily 
(n=467) or placebo (n=237) until disease progression or unacceptable toxicity. The 
median duration of treatment was 3.8 months (range 0.1 – 37.3) for patients receiving 
CABOMETYX and 2.0 months (range 0.0 – 27.2) for patients receiving placebo. The 
population exposed to CABOMETYX was 81% male, 56% White, and had a median 
age of 64 years. 
Adverse reactions occurring in ≥ 25% of CABOMETYX- treated patients, in order 
of decreasing frequency were: diarrhea, decreased appetite, PPE, fatigue, nausea, 
hypertension, and vomiting. Grade 3-4 adverse reactions which occurred in ≥ 5% of 
patients were PPE, hypertension, fatigue, diarrhea, asthenia, and decreased appetite. 
There were 6 adverse reactions leading to death in patients receiving CABOMETYX 
(hepatic failure, hepatorenal syndrome, esophagobronchial fistula, portal vein 
thrombosis, pulmonary embolism, upper gastrointestinal hemorrhage). 
The median average daily dose was 35.8 mg for CABOMETYX. The dose was reduced 
in 62% of patients receiving CABOMETYX; 33% of patients required a reduction to 
20 mg daily. The most frequent adverse reactions or laboratory abnormalities leading 
to dose reduction of CABOMETYX were: PPE, diarrhea, fatigue, hypertension, and 
increased AST. Adverse reactions leading to dose interruption occurred in 84% patients 
receiving CABOMETYX. Adverse reactions leading to permanent discontinuation 
of CABOMETYX occurred in 16% of patients. The most frequent adverse reactions 
leading to permanent discontinuation of CABOMETYX were PPE (2%), fatigue (2%), 
decreased appetite (1%), diarrhea (1%), and nausea (1%).

Table 6. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients 
in CELESTIAL1 

Adverse Reaction
CABOMETYX  

(n = 467)
Placebo 
(n = 237) 

All Grades2 Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients

Gastrointestinal 
Diarrhea 54 10 19 2
Nausea 31 2 18 2
Vomiting 26 <1 12 3
Stomatitis 13 2 2 0
Dyspepsia 10 0 3 0

General 
Fatigue 45 10 30 4
Asthenia 22 7 8 2
Mucosal inflammation 14 2 2 <1

Metabolism and Nutrition 
Decreased appetite 48 6 18 <1

Skin and Subcutaneous Tissue 
Palmar-plantar 
erythrodysesthesia 46 17 5 0
Rash3 21 2 9 <1

Vascular 
Hypertension4 30 16 6 2

Investigations
Weight decreased 17 1 6 0

Nervous System 
Dysgeusia 12 0 2 0

Endocrine 
Hypothyroidism 8 <1 <1 0

Respiratory, Thoracic, and 
Mediastinal 
Dysphonia 19 1 2 0
Dyspnea 12 3 10 <1

Musculoskeletal and 
Connective Tissue 
Pain in extremity 9 <1 4 1
Muscle spasms 8 <1 2 0

1   Includes terms with a between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)
2 NCI CTCAE Version 4.0
3  Includes the following terms: rash, rash erythematous, rash generalized, rash macular, rash 

maculo-papular, rash papular, rash pruritic, rash pustular, rash vesicular, dermatitis, dermatitis 
acneiform, dermatitis contact, dermatitis diaper, dermatitis exfoliative, dermatitis infected

4  Includes the following terms: hypertension, blood pressure diastolic increased, blood pressure 
increased

Table 7. Laboratory Abnormalities Occurring in ≥5% of CABOMETYX-Treated 
Patients in CELESTIAL1 

Laboratory Abnormality
CABOMETYX 

N=467
Placebo 
N=237

All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients

Chemistry
Increased LDH 84 9 29 2
Increased ALT 73 12 37 6
Increased AST 73 24 46 19
Hypoalbuminemia 51 1 32 1
Increased ALP 43 8 38 6
Hypophosphatemia 25 9 8 4
Hypokalemia 23 6 6 1
Hypomagnesemia 22 3 3 0
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Laboratory Abnormality
CABOMETYX 

N=467
Placebo 
N=237

All Grades Grade 3-4 All Grades Grade 3-4
Percentage of Patients

Increased amylase 16 2 9 2
Hypocalcemia 8 2 0 0

Hematology
Decreased platelets 54 10 16 1
Neutropenia 43 7 8 1
Increased hemoglobin 8 0 1 0

1   Includes laboratory abnormalities with a between-arm difference of ≥ 5% (all grades) or ≥ 2% 
(Grade 3-4)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; LDH, 
blood lactate dehydrogenase 

Differentiated Thyroid Cancer
The safety of CABOMETYX was evaluated in COSMIC-311, a randomized, double-
blind, placebo-controlled trial in which 187 patients with advanced differentiated thyroid 
cancer were randomized to receive CABOMETYX 60 mg orally once daily (n=125) or 
placebo (n=62) with supportive care until disease progression or unacceptable toxicity. 
At the time of the primary efficacy analysis, the median duration of treatment was 4.4 
months (range 0.0 – 15.7) for patients receiving CABOMETYX and 2.3 months (range 
0.3 – 11.6) for patients receiving placebo. The median age was 66 years (range 32 to 
85 years), 55% were female, 70% were White, 18% were Asian, 2% were Black, 2% 
were American Indian or Alaska Native, and 63% received prior lenvatinib.
Adverse reactions occurring in ≥ 25% of CABOMETYX-treated patients, in order of 
decreasing frequency were: diarrhea, PPE, fatigue, hypertension, and stomatitis. 
Grade 3-4 adverse reactions which occurred in ≥ 5% of patients were PPE, 
hypertension, fatigue, diarrhea, and stomatitis. Serious adverse reactions occurred 
in 34% of patients who received CABOMETYX. Serious adverse reactions in ≥2% 
included diarrhea, pleural effusion, pulmonary embolism and dyspnea. Fatal adverse 
reactions occurred in 1.6% of patients in the CABOMETYX arm, including arterial 
hemorrhage (0.8%) and pulmonary embolism (0.8%). 
The median average daily dose was 42.0 mg for CABOMETYX. The dose was 
reduced in 56% of patients receiving CABOMETYX; 22% of patients required a 
second dose reduction. The most frequent adverse reactions (≥5%) leading to dose 
reduction of CABOMETYX were PPE, diarrhea, fatigue, proteinuria, and decreased 
appetite. Dose interruptions occurred in 72% patients receiving CABOMETYX. 
Adverse reactions requiring dosage interruption in ≥5% of patients were PPE, 
diarrhea, dyspnea, hypertension, decreased appetite and proteinuria. Adverse 
reactions leading to permanent discontinuation of CABOMETYX occurred in 5%  
of patients.

Table 8. Adverse Reactions Occurring in ≥5% of CABOMETYX-Treated Patients 
in COSMIC-3111

Adverse Reaction
CABOMETYX  

(N=125)
Placebo 
(N=62) 

All Grades2 Grade 3-4 All Grades2 Grade 3-4
Percentage (%) of Patients

Gastrointestinal 
Diarrhea 51 7 3 0
Nausea 24 3 2 0
Vomiting 14 1 8 0
Stomatitis3 26 5 3 0
Dry mouth 10 1 2 0

General 
Fatigue4 42 10 23 0

Metabolism and Nutrition 
Decreased appetite 23 3 16 0

Skin and Subcutaneous Tissue 
Palmar-plantar erythrodysesthesia 46 10 0 0

Vascular 
Hypertension5 30 10 5 3

Investigations
Weight decreased 18 1 5 0

Nervous System 
Dysgeusia 10 0 0 0
Headache 10 2 2 0

Respiratory, Thoracic, and 
Mediastinal 
Dysphonia 10 0 2 0
Pulmonary embolism 5 2 0 0

Renal and Urinary
Proteinuria 15 1 3 0

1   Includes terms that are more frequent in the CABOMETYX arm and have a between-arm 
difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)

2 NCI CTCAE Version 5.0
3  Includes the following terms: mucosal inflammation, stomatitis
4  Includes the following terms: fatigue, asthenia
5  Includes the following terms: hypertension, blood pressure increased, hypertensive crisis

Table 9. Laboratory Abnormalities Occurring in ≥10% of CABOMETYX-Treated 
Patients in COSMIC-3111

Laboratory Abnormality
CABOMETYX 

N=125
Placebo 

N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4

Percentage (%) of Patients
Chemistry
LDH increased2 90 10 32 3
AST increased 77 1 18 0
ALT increased 66 2 11 0
Hypocalcemia 36 9 10 2
ALP increased 34 0 15 0
GGT increased 26 2 21 2
Hypomagnesemia 25 2 5 0
Hypoalbuminemia 19 1 7 0
Hypokalemia 18 1 3 0
Hyponatremia 15 0 10 2
Hyperbilirubinemia 12 0 5 0

Laboratory Abnormality
CABOMETYX 

N=125
Placebo 

N=62
All Grades Grade 3 or 4 All Grades Grade 3 or 4

Percentage (%) of Patients
Hematology
Leukocytes decreased 38 2 7 2
Neutrophils decreased 31 2 5 2
Platelets decreased 26 0 5 0

1   Includes laboratory abnormalities that are more frequent in the CABOMETYX arm and have a 
between-arm difference of ≥ 5% (all grades) or ≥ 2% (Grade 3-4)

2   Sponsor-defined grades for LDH were as follows: Grade 1 (> ULN to ≤ 2 × ULN), Grade 2 (> 2 × 
ULN to ≤ 3 × ULN), Grade 3 (> 3 × ULN).

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, 
gamma glutamyl transferase; LDH, blood lactate dehydrogenase

7  DRUG INTERACTIONS 
7.1  Effects of Other Drugs on CABOMETYX 
Strong CYP3A4 Inhibitors 
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 inhibitor 
increased the exposure of cabozantinib, which may increase the risk of exposure-
related adverse reactions. Avoid coadministration of CABOMETYX with strong 
CYP3A4 inhibitors. Reduce the dosage of CABOMETYX if coadministration with 
strong CYP3A4 inhibitors cannot be avoided. Avoid grapefruit or grapefruit juice which 
may also increase exposure of cabozantinib. 
Strong CYP3A Inducers 
Coadministration of a cabozantinib capsule formulation with a strong CYP3A4 
inducer decreased the exposure of cabozantinib, which may reduce efficacy. Avoid 
coadministration of CABOMETYX with strong CYP3A4 inducers. Increase the dosage 
of CABOMETYX if coadministration with strong CYP3A4 inducers cannot be avoided. 
Avoid St. John’s wort which may also decrease exposure of cabozantinib.

8  USE IN SPECIFIC POPULATIONS 
8.1  Pregnancy 
Risk Summary 
Based on findings from animal studies and its mechanism of action, CABOMETYX 
can cause fetal harm when administered to a pregnant woman. There are no available 
data in pregnant women to inform the drug-associated risk. In animal developmental 
and reproductive toxicology studies administration of cabozantinib to pregnant rats and 
rabbits during organogenesis resulted in embryofetal lethality and structural anomalies 
at exposures that were below those occurring clinically at the recommended dose (see 
Data). Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and 
miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively. 
Data 
Animal Data 
In an embryo-fetal development study in pregnant rats, daily oral administration of 
cabozantinib throughout organogenesis caused increased embryo-fetal lethality 
compared to controls at a dose of 0.03 mg/kg (approximately 0.12-fold of human 
area under the curve [AUC] at the recommended dose). Findings included delayed 
ossification and skeletal variations at a dose of 0.01 mg/kg/day (approximately 
0.04-fold of human AUC at the recommended dose). 
In pregnant rabbits, daily oral administration of cabozantinib throughout organogenesis 
resulted in findings of visceral malformations and variations including reduced spleen 
size and missing lung lobe at 3 mg/kg (approximately 1.1-fold of the human AUC at 
the recommended dose). 
In a pre- and postnatal study in rats, cabozantinib was administered orally from 
gestation day 10 through postnatal day 20. Cabozantinib did not produce adverse 
maternal toxicity or affect pregnancy, parturition or lactation of female rats, and did 
not affect the survival, growth or postnatal development of the offspring at doses up to 
0.3 mg/kg/day (0.05-fold of the maximum recommended clinical dose). 

8.2  Lactation 
Risk Summary 
There is no information regarding the presence of cabozantinib or its metabolites in 
human milk, or their effects on the breastfed child or milk production. Because of the 
potential for serious adverse reactions in breastfed children, advise women not to 
breastfeed during treatment with CABOMETYX and for 4 months after the final dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating 
CABOMETYX. 
Contraception 
CABOMETYX can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment 
with CABOMETYX and for 4 months after the final dose. 
Infertility 
Females and Males 
Based on findings in animals, CABOMETYX may impair fertility in females and males 
of reproductive potential. 

8.4  Pediatric Use 
The safety and effectiveness of CABOMETYX for the treatment of differentiated thyroid 
cancer (DTC) have been established in pediatric patients aged 12 years and older.
Use of CABOMETYX in pediatric patients aged 12 years and older with DTC is 
supported by evidence from adequate and well-controlled studies of CABOMETYX 
in adults with additional population pharmacokinetic data demonstrating that 
cabozantinib exposure is within the same range between adults and pediatric patients 
aged 12 years and older at the recommended dosages.
The safety and effectiveness of CABOMETYX in pediatric patients less than 12 years 
of age have not been established. 
Juvenile Animal Toxicity Data 
Juvenile rats were administered cabozantinib at doses of 1 or 2 mg/kg/day from 
Postnatal Day 12 (comparable to less than 2 years in humans) through Postnatal 
Day 35 or 70. Mortalities occurred at doses ≥1 mg/kg/day (approximately 0.16 
times the clinical dose of 60 mg/day based on body surface area). Hypoactivity was 
observed at both doses tested on Postnatal Day 22. Targets were generally similar 
to those seen in adult animals, occurred at both doses, and included the kidney 
(nephropathy, glomerulonephritis), reproductive organs, gastrointestinal tract (cystic 
dilatation and hyperplasia in Brunner’s gland and inflammation of duodenum; and 
epithelial hyperplasia of colon and cecum), bone marrow (hypocellularity and lymphoid 
depletion), and liver. Tooth abnormalities and whitening as well as effects on bones 
including reduced bone mineral content and density, physeal hypertrophy, and 
decreased cortical bone also occurred at all dose levels. Recovery was not assessed 
at a dose of 2 mg/kg (approximately 0.32 times the clinical dose of 60 mg based on 

body surface area) due to high levels of mortality. At the low dose level, effects on 
bone parameters were partially resolved but effects on the kidney and epididymis/
testis persisted after treatment ceased. 

8.5  Geriatric Use 
In CABOSUN and METEOR, 41% of 409 patients treated with CABOMETYX were 
age 65 years and older, and 8% were 75 years and older. In CELESTIAL, 49% of 467 
patients treated with CABOMETYX were age 65 years and older, and 15% were 75 
years and older. In COSMIC-311, 50% of 125 patients treated with CABOMETYX were 
age 65 years and older, and 12% were 75 years and older.
No overall differences in safety or effectiveness were observed between these patients 
and younger patients. 
Of the 320 patients randomized to CABOMETYX administered with nivolumab in 
CHECKMATE-9ER, 41% were 65 years or older and 9% were 75 years or older. No 
overall difference in safety was reported between elderly patients and younger patients. 

8.6  Hepatic Impairment 
Increased exposure to cabozantinib has been observed in patients with moderate 
(Child-Pugh B) hepatic impairment. Reduce the CABOMETYX dose in patients with 
moderate hepatic impairment. Avoid CABOMETYX in patients with severe hepatic 
impairment (Child-Pugh C), since it has not been studied in this population. 

8.7 Renal Impairment 
No dosage adjustment is recommended in patients with mild or moderate renal 
impairment. There is no experience with CABOMETYX in patients with severe renal 
impairment. 

10  OVERDOSAGE 
One case of overdosage was reported following administration of another formulation 
of cabozantinib; a patient inadvertently took twice the intended dose for 9 days. The 
patient suffered Grade 3 memory impairment, Grade 3 mental status changes, Grade 
3 cognitive disturbance, Grade 2 weight loss, and Grade 1 increase in BUN. The 
extent of recovery was not documented. 

17  PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Patient Information). 
Hemorrhage: Instruct patients to contact their healthcare provider to seek immediate 
medical attention for signs or symptoms of unusual severe bleeding or hemorrhage. 
Perforations and fistulas: Advise patients that gastrointestinal disorders such as 
diarrhea, nausea, vomiting, and constipation may develop during CABOMETYX 
treatment and to seek immediate medical attention if they experience persistent or 
severe abdominal pain because cases of gastrointestinal perforation and fistula have 
been reported in patients taking CABOMETYX. 
Thrombotic events: Venous and arterial thrombotic events have been reported. 
Advise patients to report signs or symptoms of an arterial thrombosis. Venous 
thromboembolic events including pulmonary embolus have been reported. Advise 
patients to contact their health care provider if new onset of dyspnea, chest pain, or 
localized limb edema occurs.
Hypertension and hypertensive crisis: Inform patients of the signs and symptoms of 
hypertension. Advise patients to undergo routine blood pressure monitoring and to 
contact their health care provider if blood pressure is elevated or if they experience 
signs or symptoms of hypertension. 
Diarrhea: Advise patients to notify their healthcare provider at the first signs of poorly 
formed or loose stool or an increased frequency of bowel movements.
Palmar-plantar erythrodysesthesia: Advise patients to contact their healthcare provider 
for progressive or intolerable rash. 
Hepatotoxicity: Advise patients to contact their healthcare provider immediately for 
jaundice, severe nausea or vomiting, or easy bruising or bleeding. 
Adrenal insufficiency: Advise patients receiving with nivolumab to contact their 
healthcare provider immediately for signs or symptoms of adrenal insufficiency. 
Proteinuria: Advise patients to contact their healthcare provider for signs or symptoms 
of proteinuria. 
Osteonecrosis of the jaw: Advise patients regarding good oral hygiene practices. 
Advise patients to immediately contact their healthcare provider for signs or symptoms 
associated with osteonecrosis of the jaw. 
Impaired wound healing: Advise patients that CABOMETYX may impair wound 
healing. Advise patients to inform their healthcare provider of any planned surgical 
procedure. 
Reversible posterior leukoencephalopathy syndrome: Advise patients to immediately 
contact their health care provider for new onset or worsening neurological function. 
Thyroid dysfunction: Advise patients that CABOMETYX can cause thyroid dysfunction 
and that their thyroid function should be monitored regularly during treatment. Advise 
patients to immediately contact their healthcare provider for signs or symptoms of 
thyroid dysfunction. 
Hypocalcemia: Advise patients that CABOMETYX can cause low calcium levels and 
that their serum calcium levels should be monitored regularly during treatment. Advise 
patients to immediately contact their healthcare provider for signs or symptoms of 
hypocalcemia. 
Embryo-fetal toxicity:
•  Advise females of reproductive potential of the potential risk to a fetus. Advise 

females to inform their healthcare provider of a known or suspected pregnancy. 
•  Advise females of reproductive potential to use effective contraception during 

treatment with CABOMETYX and for 4 months after the final dose. 
Lactation: Advise women not to breastfeed during treatment with CABOMETYX and 
for 4 months following the last dose. 
Drug interactions: Advise patients to inform their healthcare provider of all prescription 
or nonprescription medications, vitamins or herbal products. Inform patients to avoid 
grapefruit, grapefruit juice, and St. John’s wort. 
Important administration information 
Instruct patients to take CABOMETYX at least 1 hour before or at least 2 hours 
after eating. 

This brief summary is based on the CABOMETYX Prescribing Information 
Revision 10/2021 
Distributed by Exelixis, Inc. Alameda, CA 94502 

CABOMETYX is a registered trademark of Exelixis, Inc. © 2021 Exelixis, Inc.

Printed in USA   10/2021   CA-1121-4
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Durvalumab/Chemotherapy Gains Approval for Biliary Tract Cancers

The FDA has approved durvalumab (Imfinzi) in combination with gemcit-
abine and cisplatin in adult patients with locally advanced or metastatic 
biliary tract cancers.

The regulatory decision was supported by findings from the  
phase 3 TOPAZ-1 trial (NCT03875235), in which durvalumab plus 
chemotherapy significantly improved median overall survival compared 
with chemotherapy alone, at 12.8 months (95% CI, 11.1-14.0) vs 
11.5 months (95% CI, 10.1-12.5), respectively (HR, 0.80; 95% CI, 
0.66-0.97; P = .021).

The median progression-free survival experienced in patients who 
received durvalumab plus chemotherapy was 7.2 months (95% CI, 

6.7-7.4) vs 5.7 months (95% CI, 5.6-6.7) with chemotherapy alone 
(HR, 0.75; 95% CI, 0.63-0.89; P = .001). Moreover, the addition of 
durvalumab to gemcitabine/cisplatin resulted in an objective response 
rate of 26.7% (95% CI, 22%-32%) per investigator assessment vs 18.7% 
(95% CI, 15%-23%) with gemcitabine/cisplatin alone (OR, 1.60; 95% 
CI, 1.11-2.31).

The most common toxicities experienced by 20% or more of patients 
included fatigue, nausea, constipation, decreased appetite, abdominal 
pain, rash, and pyrexia.

 TO READ MORE,  V ISIT   bit. ly/3RPK6qh .

FDA Gives Stamp of Approval to the Biosimilar Pegfilgrastim for Febrile Neutropenia
Pegfilgrastim-fpgk (Stimufend) has been approved for use in patients  
with nonmyeloid malignancies who are receiving myelosuppressive 
anticancer drugs associated with a clinically significant incidence 
of febrile neutropenia. The drug is a biosimilar medicine of 
pegfilgrastim (Neulasta).

The approval was based on findings from a review of data that showed 
pegfilgrastim-fpgk demonstrated a high degree of similarity to pegfil-
grastim with no differences in safety and immunogenicity that were 

clinically meaningful. The agent is expected to be available in early 2023.
Pegfilgrastim is a leukocyte growth factor indicated to decrease 

the incidence of infection caused by febrile neutropenia. The 
agent stimulates the growth of select white blood cells, which 
aids in the prevention or fight against infections associated with 
myelosuppressive chemotherapy.

 TO READ MORE,  V ISIT   bit. ly/3B5GwBJ.

Pemigatinib Gets Go Ahead in Treatment of MLNs With FGFR1 Rearrangements
Pemigatinib (Pemazyre) was approved by the FDA on August 26, 2022, 
for the treatment of adults with relapsed or refractory myeloid/lymphoid 
neoplasms (MLNs) and the FGFR1 rearrangement. 

Safety and efficacy, based on complete response (CR) rates, were exam-
ined in the phase 2 FIGHT-203 trial (NCT03011372) which enrolled 28 
patients with MLNs with FGFR1 rearrangement. Patients in the trial who 
either were not candidates for or had relapsed after allogeneic hematopoi-
etic stem cell transplantation or after a disease modifying therapy. 

The following subgroups of patients achieved CRs: 78%, chronic phase 
in the marrow (n = 18); 50%, blast phase in the bone marrow (n=4); 33%, 

extramedullary disease only (n = 3); 79%, all including 3 patients without 
evidence of morphologic disease (n = 28). The most common adverse 
events among patients who underwent treatment with the small molecule 
kinase inhibitor were hyperphosphatemia, nail toxicity, alopecia, stomatitis, 
diarrhea, dry eye, fatigue, rash, abdominal pain, anemia.

Pemigatinib is also approved for adults with previously treated, unresect-
able locally advanced or metastatic cholangiocarcinoma with an FGFR2 
fusion or other rearrangement.

 TO READ MORE,  V ISIT   bit. ly/3wPfURr.

FDA Receives Rolling BLA for Lifileucel in Advanced Melanoma Treatment 
A rolling biologics license application (BLA) to gain the approval of lifileucel 
(LN-144) has been submitted to the FDA for the treatment of patients 
with advanced melanoma who progressed on or after previous anti–PD-1/
PD-L1 therapy, and if BRAF-mutation positive, also previous BRAF or 
BRAF/MEK inhibitor therapy. 

The application is based on data from the phase 2 C-144-01 
trial (NCT02360579), which enrolled patients with stage IIIC or 
IV unresectable or metastatic melanoma who had confirmed 
radiologic progression. 

The objective response rate (ORR) with lifileucel was 29% (95% CI, 
19.5%-39.4%) in cohort 4 (n = 87); of patients who responded to treatment, 

3 had a complete response (CR) and 22 achieved partial responses (PRs). 
Patients in cohort 2 (n = 66) also elicited meaning results, with 5 CRs, 18 
PRs, and an ORR of 35% (95% CI, 23.5%-47.6%). 

The tumor-infiltrating lymphocyte therapy generated an ORR of 31% 
(95% CI, 24.1%-39.4%) in both cohorts combined (n = 153). At a median 
follow-up of 27.6 months, the median duration of response had not 
yet been reached

Iovance Biotherapeutics, who initiated the BLA, presented findings on 
the agent at the European Society for Medical Oncology Congress 2022. 

 TO READ MORE,  V ISIT   bit. ly/3TXI9d7.
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PEMIGATINIB  (PEMAZYRE)

Pemigatinib Represents Transformative Treatment for 
Myeloid/Lymphoid Neoplasms With FGFR1 Rearrangement

by RYAN SCOTT

THE EFFICACY DISPLAYED BY pemigatinib (Pemazyre) in the treatment 
of patients with myeloid/lymphoid neoplasms (MLNs) with FGFR1 rearrangement 
has emphasized the need for chromosomal analysis to identify it, according to 
Srdan Verstovsek, MD, PhD.

On August 26, 2022, the FDA approved pemigatinib for the treatment of adults 
with relapsed or refractory MLNs with FGFR1 rearrangement, based on data from 
the phase 2 FIGHT-203 trial (NCT03011372). Patients with chronic phase in the 
marrow with or without extramedullary disease (n = 18) achieved a complete 
response (CR) rate of 78% (95% CI, 52%-94%), with a median time to CR of 104 
days (range, 44-435). The median duration of CR was not yet reached.1

“I have received such positive feedback from my colleagues in the field who 
have used [pemigatinib]. It is priority for all of us in hematology to think about 
these rare patients who can be identified based on analysis of chromosomes,” 
Verstovsek said. “[Chromosome] 8p11 is the abnormality we look for, 
and if we forget or overlook those findings, we are missing an extraordi-
narily effective therapy for these patients.”

In an interview with OncologyLive®, Verstovsek discussed the clin-
ical implications of the FDA approval of pemigatinib, the results of the 
FIGHT-203 trial, and the need to conduct chromosomal analysis for 
patients with MLNs. Verstovsek is the United Energy Resources, Inc, 
professor of medicine and a hematologist/oncologist at The University 
of Texas MD Anderson Cancer Center in Houston.

Q
What is the significance of the FDA approval of pemigatinib  
for patients with MLNs with FGFR1 rearrangement?

Verstovsek: We first [must] recognize that MLNs with eosinophilia and a rear-
rangement of the FGFR1 gene are rare. We don’t have knowledge of [exactly] 
how many patients exist with that condition, but hopefully that will change as we 
identify them. 

Because of the development of pemigatinib, which is an FGFR1 inhibitor, these 
patients [now] have a transformative therapy. In the past, the outcomes [for] 
these patients were very bad. There were no effective therapies, and chemo-
therapy and supportive care did not provide meaningful benefit. The average 
survival [ranged from 12 to 18 months]. 

Now we have an inhibitor of a driver of this disease and a medication that can 
eliminate this disease in [a substantial number] of patients. This is an unheard of 
and transformative event. I hope that through education, we are going to identify 
many more of these patients to help them live a normal life for as long as possible.

Q
Please expand on the mechanism of action of pemigatinib.
In patients with MLNs with eosinophilia and this particular abnormality in 

the FGFR1 gene, abnormalities in chromosomes lead to activation of the gene. 
This is very important [to know] for everyday practice. [The abnormalities stem 
from] translocation involving chromosome 8p11. These translocations that 
happen, including the breakage of the chromosome and translocations between 
them that involve 8p11, would activate FGFR1. The gene makes a lot of protein, 
FGFR is very high, and that is the driver behind the disease. 

There may be some other reasons for the disease’s aggressiveness. That’s 
important to know because many patients present with more of a chronic myelop-
roliferative neoplasm, but some patients present with acute leukemia, myeloid or 
lymphoid [disease], or even lymphoma. There might be some other factors that 
contribute to the disease behavior. However, we now have proof that FGFR1 is 
the driver of the disease. Inhibiting FGFR1 [can eliminate many of the] symptoms 

and signs of the disease. If we want to have a message for every practice, [you 
must] look for a patient’s chromosomal analysis results—[also known as] cytoge-
netics or a karyotype test—and identify patients [who] have translocations that 
involve chromosome 8p11. These are the patients [who] are highly likely to have 
an FGFR1 rearrangement, and they are candidates to receive pemigatinib.

Q
Please discuss the pivotal efficacy data from the FIGHT-203 
trial that led to the approval of pemigatinib. Was there 

anything particularly surprising about these findings?
We had high hopes that pemigatinib, as an inhibitor of FGFR1, would provide 
extraordinary clinical benefit. However, the reality was that because of a diver-
sity of the clinical presentations from the chronic [MPNs] to lymphoma, acute 
lymphocytic leukemia, and acute myeloid leukemia [AML], there were questions. 

I’m happy to say the extraordinary benefits that were seen across the 
board are amazing. 

We had [a CR rate of 78%], and the duration of the benefit has not 
yet been reached in the study. The study has been ongoing [for approx-
imately] 5 years now. You can imagine what transformative effect this 
would have on a patient who would usually live for [12 to 18 months]. 
Even in the setting of AML, patients can eliminate their disease just by 
taking 1 pill per day. It’s extraordinary for even the patients [who are 
the most ill]. 

In the future, I would envision that we will be combining pemigatinib 
with other active agents for those advanced cases to make it even better. Judging 
by elimination of the chromosomal abnormality of 8p11, we have something on 
our hands that nobody expected. 

At MD Anderson Cancer Center we have developed the largest single insti-
tution for MPNs in the world. There are numerous studies for other types of 
MPNs, including patients with essential thrombocythemia, polycythemia vera, 
and myelofibrosis.

Q Given that the safety profile is mostly consistent with the 
known toxicities from FGFR inhibition, are there any notable 

adverse effects to mention? Are there any patients for whom you 
would not recommend pemigatinib?
The adverse effects [AEs] of an FGFR inhibitor have been known because they are 
also approved for other solid tumor types. That toxicity profile is seen in patients 
with hematological diseases, as well, but AEs will not [prevent] any [individual] 
from [receiving] pemigatinib in hematological malignancies, including those with 
MLNs and FGFR1 rearrangement.

The benefit is extraordinary and outweighs any risk. Therefore, I would advise 
looking for these patients and treating them properly. Of course, dose modi-
fications are [possible]. There is a preferred starting dose, and that can be 
modified if necessary. 

This is how the management of the patients happens in real life, because the 
first [goal] is to eliminate the disease, then maintain patients on active therapy, 
not allowing the disease to come back. The patient’s quality of life is then priority, 
and dose adjustments [to help a patient] have a good quality of life for as long as 
possible is the ultimate goal. ■

R E F E R E N C E

1. FDA approves pemigatinib for relapsed or refractory myeloid/lymphoid neoplasms with FGFR1 rearrange-

ment. FDA. Updated August 29, 2022. Accessed September 8, 2022. bit.ly/3ezcsGQ 

Srdan Verstovsek, 
MD, PhD
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BASELINE PATIENT CHARACTERISTICS
Median age , years (range)

65
(39-78)
n = 34

Efficacy population disease characteristics 

0%

5%

10%

15%

20% 18%

4%
3% 3%

(n = 28)
■ Chronic phase of bone marrow ■ Blast phase of bone marrow 

■ EMD ■ No evidence of morphologic disease

EMD, extramedullary disease.

Reasons for discontinuation of treatment at data cutoff

47%

18%

15%

9%
6%

(n = 28)
■ Still on treatment ■ Bridging to HSCT ■ Progressive disease 

■ Adverse event ■ Patient or physician decision

HSCT, hematopoietic stem cell transplantation.

Diagnostic Criteria for MLNs With FGFR1 Rearrangement

Diagnosis of myeloproliferative or 
myelodysplastic/myeloproliferative neoplasm 
with prominent eosinophilia and sometimes 
with neutrophilia or monocytosis.

Presence of 8;13 translocation, (p11.2;q12), 
or a variant translocation leading to FGFR1 
rearrangement, demonstrated in myeloid cells, 
lymphoblasts, or both.

Testing option: fluorescence in situ testing using  
FGFR1 break-apart probes

R E F E R E N C E S 
1. FDA approves pemigatinib for relapsed or refractory myeloid/lymphoid neoplasms with FGFR1 

rearrangement. FDA. Updated August 29, 2022. Accessed September 8, 2022.  
bit.ly/3RwkOOg 

2. Pemazyre. Prescribing information. Incyte Corporation; 2022. Accessed September 8, 2022.  
bit.ly/3epPzWi 

3. About myeloid/lymphoid neoplasms. Incyte Corporation. Accessed September 16, 2022.  
bit.ly/3BNrYbe

FDA approval—August 26, 2022
FDA grants approval to pemigatinib (Pemazyre) for the treatment of adult  
patients with relapsed or refractory myeloid/lymphoid neoplasms (MLNs)  
with FGFR1 rearrangement.

Mechanism of action 
• Pemigatinib is a small-molecule  

kinase inhibitor that targets 
FGFR1, FGFR2, and FGFR3 rear-
rangements with IC50 values of 
less than 2 nM. It inhibits FGFR4 at 
a concentration approximately  
100 times higher than FGFR1, 
FGFR2, and FGFR3 in vitro. 

How supplied 
• 4.5-mg, 9-mg, and 13.5-mg tablets 

Dose 
• 13.5 mg taken once daily until 

disease progression or unacceptable 
toxicity

Dose Reductions 
• Severe renal impairment of severe 

hepatic impairment: 9 mg taken 
once daily until disease progression 
or unacceptable toxicity

Company: Incyte

PIVOTAL CLINICAL TRIAL
FIGHT-203 (NCT03011372) was a phase 2 trial that evaluated the efficacy of pemigatinib in 
adult patients with MLNs with FGFR1 rearrangement. Patients with 8p11 rearrangements 
in MLNs shown to be an FGFR1-activating mutation based on cytogenetic evaluation were 
included.

WARNINGS AND PRECAUTIONS

• Retinal pigment epithelial detachment 
• Dry eye

• Hyperphosphatemia and soft tissue mineralization
• Embryo-fetal toxicity

ADVERSE EVENTS IN FIGHT-203

Adverse effects Pemigatinib (n = 34)

All grades Grade 3/4

Hyperphosphatemia 74% 2.9%

Nail toxicity 62% 21%

Alopecia 59% 0%

Stomatitis 53% 15%

Diarrhea 50% 2.9%

Dry eye 50% 6%

Fatigue 44% 9%

Anemia 35% 18%

Abdominal pain 35% 2.9%

Rash 35% 6%

EFFICACY BASED ON CR IN FIGHT-203 SUBGROUPS

Outcome 
Chronic phase in the marrow 
with or without EMD
(n = 18)

Blast phase in the marrow 
with or without EMD
(n = 4)

EMD only  
(n = 3)

CRa (95% CI) 78% (52%-94%) 50% 33%

Median time to 
CR, days (range)

104 (44-435) NR NR

All patients (n = 28)b

CCyR (95% CI) 79% (59%-92%)

CR, complete response; CCyR, complete cytogenetic response; EMD, extramedullary disease; NR, not reported.

aCR was defined as less than 5% blasts in the bone marrow, no evidence of disease, and full recovery of peripheral blood 
counts (platelets > 100,000/µL and absolute neutrophil counts > 1000/µL).

bIncluding 3 patients without evidence of morphologic disease.

AND
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Expert Puts the 
Accent on Curative 
Potential in NSCLC 
Landscape
by DARCY LEWIS
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TREMENDOUS PROGRESS IN lung cancer 
treatments and outcomes makes thoracic oncol-
ogy a bright spot in the cancer care firmament 
these days, but Mark A. Socinski, MD, clearly 
remembers when that was not the case.

When Socinski was completing his fellow-
ship at Dana-Farber Cancer Institute in Boston, 
Massachusetts, in the late 1980s, the prevailing 
attitude was gloomy. “None of the other train-
ees wanted to go into lung cancer and the major 
medical journals ran editorials debating whether 
lung cancer was a treatable disease or whether 
patients should go straight to hospice,” he said. 
“But I viewed specializing in lung cancer as an 
opportunity matched to a mentor and that’s what 
drew me to the field.”

That mentor was Arthur T. Skarin, MD, a 
physician at Dana-Farber for 40 years before his 
retirement in 2010. Skarin, 87, died September 
4, 2022; he pioneered the development of multi-
modal therapy for lung cancer, which resulted 
in survival improvements for patients with 
stage III disease.1 

Since his fellowship days, Socinski has 
become internationally known for his research 
into the molecular drivers of lung cancer and 
his contributions to the refinement of multi-
disciplinary care. He oversees a broad range 
of cancer specialties as executive medical 
director of AdventHealth Cancer Institute in 
Orlando, Florida. 

“Dr Socinski is passionate about both scientific 
discovery and patient care and he is renowned for 
his thoughtful, methodical approach to research 
questions, which has led him to be considered one 
of the premier lung cancer experts in the nation,” 
Rogerio C. Lilenbaum, MD, said. “He’s also an 
excellent teacher and has mentored numerous 
physicians who are now considered experts in 
lung cancer in their own right.” 

Socinski will bring that passion for education 
and mentoring to his longtime role as cochair of 
the 20th Annual Winter Lung Cancer Conference®. 
Physicians’ Education Resource®, LLC (PER®) is 
hosting the 3-day event February 3 to 5, 2023, 
as a hybrid meeting featuring live, interactive 
presentations in Hollywood, Florida, along with a 
virtual option. 

Lilenbaum, who is senior vice president, chief 
physician executive, and director of the Anderson 
Family Cancer Institute at Jupiter Medical Center 
in Jupiter, Florida, will join Socinski as a cochair 
of the meeting. Also serving as a cochair is Julie R. 
Brahmer, MD, MSc, FASCO, director of the thoracic 
oncology program, professor of oncology, and the 
Marilyn Meyerhoff Professor in Thoracic Oncology 
at Sidney Kimmel Comprehensive Cancer Center at 
Johns Hopkins in Baltimore, Maryland.

IMPORTANCE OF MOLECULAR TESTING
When Socinski sat down recently with 
OncologyLive® to discuss trends in lung cancer 

therapeutics, he was interested in reflecting  
on where clinical practice has been and on  
what lies ahead. “Looking back over roughly 30 
years or so, I wouldn’t have believed the advances 
that we’ve made in lung cancer,” he said, referenc-
ing statistics first reported in 2021. “The United 
States as a country had the greatest annual 
reduction in cancer mortality that had ever been 
seen. And that reduction of cancer mortality was 
largely led by lung cancer and melanoma.”2

For Socinski, the single greatest advance in 
lung cancer has been an increased understand-
ing of the disease’s biological underpinnings. “We 
talk about non–small cell lung cancer [NSCLC] as 
if it’s 1 disease, but now we know there are 20, 30, 
maybe even more different diseases [in the NSCLC 
category], so that EGFR-mutated lung cancer is 
different than ALK fusion lung cancer, which is 
different than [NSCLC] with high PD-L1 expres-
sion,” he said. “Being able to divide the [NSCLC] 
pie leads to more of a personalized approach. That’s 
why lung cancer has become the poster child for 
both targeted therapy and immunotherapy.”

Socinski has been instrumental in developing 
clinical trials that help determine how to slice 
that molecular pie. In 2012, he participated in a 
National Cancer Institute Thoracic Malignancy 
Steering Committee workshop in which experts 
set forth the principles of designing a master 
protocol for testing therapies in molecularly 
selected populations with NSCLC.3 
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The protocols led to the Lung-MAP umbrella 
study (S1400; NCT02154490), a public-private 
partnership launched in 2014. Approximately 
1800 patients with squamous NSCLC participated 
in the original study and the protocol has since 
been expanded to include all advanced NSCLCs.3-5

“Not every treatment or every new drug that 
we develop is going to work in everybody,” 
Socinski said. “But it’s probably going to work 
well in 10% of the patients or 2% of the patients, 
or 20% of the patients. We just have to be able to 
find those patients at diagnosis, and that’s where 
comprehensive genomic testing comes in.” 

Increasing the uptake of molecular testing in 
patients with lung cancer is one of Socinski’s 
professional priorities. “We now have 9 biomarkers 
for which the FDA has approved targeted therapies. 
Every patient with lung cancer should have all 9 
of those biomarkers tested,” he said. “Not doing 
that testing is like saying you don’t have to test for 
hormone receptor or HER2 status in breast cancer.”

Socinski finds the results of a MYLUNG 
Consortium study presented at the 2021 
American Society of Clinical Oncology (ASCO) 
Annual Meeting to be a call to action.6 That 
study, based on chart reviews within US 
Oncology Network practices between 2018 and 
2020, found that only 46% of patients with meta-
static NSCLC initiating first-line therapy were 
tested for all of 5 key biomarkers: ALK, BRAF, 
EGFR, and ROS1 alterations, and PD-L1 status. 
Overall, 37% of patients underwent next-genera-
tion sequencing. “Less than 50% of patients, and 
they only looked at a panel of 5 biomarkers, not 
the full 9 for which targeted therapies exist,” he 
said. “That, to me, is not good.”

Lilenbaum was even more blunt. “The descrip-
tion of the EGFR mutation was published in 
2004. The mere fact that we still debate whether 
patients should be tested or how to test them, or 
why the rates of testing are not what they should 
be, is quite honestly embarrassing,” he said. “If 
you are going to treat a patient with lung cancer, 
you cannot do so in a manner that is consistent 
with current standards if you do not have infor-
mation about the molecular profile of that tumor.”

THE THERAPEUTIC STAGE MIGRATION 
OF LUNG CANCER
In assessing the state of lung cancer care 
today, Socinski marvels at the improvements in 
outcomes for patients with advanced disease. 
“I’ve counseled countless patients that they have 
a treatable disease, but they don’t have a curable 
disease,” he said. “And I think that’s changing. 
There are patients who we heretofore thought 
were not curable who may be cured.”

Part of achieving that goal involves what 
Socinski calls a “therapeutic stage migration” of 
research efforts so that oncologists can identify 
and treat patients with earlier-stage disease. 

“We’ve spent a good part of the past decade 
focusing on metastatic disease or locally advanced 
disease. Now we’re seeing that focus shift to early-
stage disease,” he said. “That’s important because, 
despite all the important and meaningful improve-
ments we have seen in advanced disease, the cure 
rates will not change unless we’re able to improve 
the care of early-stage disease.”

KEY NEOADJUVANT TRIAL UPDATES
As part of the increased focus on earlier-stage 
disease, Socinski singled out several neoadjuvant 
trials with data reported this year as being of 
immediate relevance to practicing oncologists.

The CheckMate 816 study (NCT02998528) 
compared neoadjuvant therapy with nivolumab 
(Opdivo), a PD-1 inhibitor, plus platinum-doublet 
chemotherapy with chemotherapy alone in 
patients with resectable stage IB-IIIA NSCLC. 
The primary end points of this open-label phase 3 
trial were event-free survival (EFS) and patholog-
ical complete response (pCR), with overall safety 
(OS) as an important secondary end point.7

The median EFS in the combination arm 
was 31.6 months (95% CI, 30.2-not reached) vs 
20.8 months for chemotherapy alone (95% CI, 
14.0-26.7), which translated into an HR for disease 
progression, recurrence, or death of 0.63 (97.38% 
CI, 0.43-0.91; P = .005). Nearly 1 in 4 patients in 
the nivolumab arm achieved a pCR (24.0%; 95% CI, 
18.0%-31.0%) compared with 2.2% (95% CI, 0.6%-
5.6%) of those who received chemotherapy alone 
(OR, 13.94; P < .001). OS data remain immature.7 

Shortly after publishing these results in the 
New England Journal of Medicine in May 2022,7 
the authors presented post hoc data on the asso-
ciation of pathological regression with EFS at the 
2022 ASCO Annual Meeting. Brahmer, the Winter 
Lung cochair, is among the investigators.8

The goal was to study the association between 
pCR and survival, as well as the degree of patho-
logical regression that may be predictive of EFS 
for neoadjuvant immunotherapy. The inves-
tigators assessed EFS based on the depth of 
pathological regression measured by percentage 
of residual viable tumor (%RVT) in each patient’s 
primary tumor only. They then examined the 
predictive ability of %RVT on EFS at 2 years. 

With a minimum follow-up of 21 months, EFS 
improved in patients who had either a pCR or a 
major pathological response, regardless of which 
treatment arm they were in. The %RVT appeared 
to be predictive of EFS at 2 years for patients  
in the combination group, but not the chemo- 
therapy-alone group.8 

Patients who received nivolumab and had 
RVT of 0% to 5% had a 2-year EFS rate of 90%. 
EFS rates dropped successively as the %RVT 
increased, declining to 39% for those with more 
than 80% RVT. The investigators concluded that 
a strong pathological response in the primary 

tumor was associated with improved EFS with 
nivolumab plus chemotherapy. Further, the 
depth of the pathological regression appeared to 
predict improved EFS.8

Also garnering considerable interest was the 
OS and biomarker analysis from the NADIM trial 
(NCT03081689). This single-arm phase 2 study 
involved patients with resectable  
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stage IIIA NSCLC who received neoadjuvant 
nivolumab plus paclitaxel and carboplatin 
followed by surgical resection and adjuvant 
nivolumab monotherapy for 1 year.9 

At 3 years, the OS rate was 81.9% (95% CI, 
66.8%-90.6%) in the intention-to-treat (ITT) 
population of 46 patients and 91.0% (95% CI, 
74.2%-97.0%) in the per-protocol population of 37 
patients who underwent tumor resection and at 
least 1 cycle of adjuvant therapy.9 

Low baseline levels of circulating tumor DNA 
(ctDNA) were significantly associated with 
improved progression-free survival (PFS; HR, 
0.20; 95% CI, 0.06-0.63) and OS (HR, 0.07; 95% 
CI, 0.01-0.39). Following neoadjuvant treatment, 
undetectable ctDNA levels were significantly 
associated with PFS (HR, 0.26; 95% CI, 0.07-0.93) 
and OS (HR, 0.04; 95% CI, 0.00-0.55). However, 
baseline PD-L1 expression of 1% or greater and 
tumor mutational burden of 10 or more muta-
tions per megabase did not predict survival.9

Investigators concluded that neoadjuvant 
nivolumab plus chemotherapy resulted in 
“unprecedentedly high survival rates” and that 

ctDNA was a valid predictor of survival in this 
clinical setting.9

The regimen was further explored in the 
NADIM II trial (NCT03838159), a random-
ized phase 2 study evaluating the combination 
of neoadjuvant nivolumab plus paclitaxel and 
carboplatin vs the chemotherapy doublet alone 
in patients with locally advanced, potentially 
resectable stage IIIA-IIIB NSCLC without ALK 
or EGFR aberrations. Participants proceeded 
to surgery followed by adjuvant nivolumab 
for 6 months or observation, respectively. The 
primary end point was pCR, defined as absence 
of any viable tumor cell in the resected lung 
specimen and all regional lymph nodes in the 
ITT population.10

The pCR rate was 36.8% among those who 
received the nivolumab regimen (21 of 57 
patients) vs 6.9% in the chemotherapy-alone arm 
(2 of 29 patients; P = .0068), according to find-
ings presented at 2022 ASCO. Patients who did 
not undergo surgery (4 in the nivolumab arm, 9 
in the chemotherapy-alone group) were consid-
ered nonresponders.10

TABLE.  Recent Updates in  Key Adjuvant Therapy Findings in  NSCLC 11-13

Trial Patient population Updated findings

IMpower010 
(NCT02486718)

Stage II-IIIA NSCLC with PD-L1 expression of ≥1% on TCs previously 
treated with surgery and platinum-based chemotherapy

OS trend favors atezolizumab vs BSC:
HR, 0.71 (95% CI, 0.49-1.03) for TC ≥1%:
HR, 0.42 (95% CI, 0.23-0.78) for TC ≥ 50%

PACIFIC 
(NCT02125461)

Unresectable stage III NSCLC
5-year OS rate favors durvalumab vs placebo:
42.9% (95% CI, 38.2%-47.4%) vs 33.4% (95% CI, 27.3%-39.6%)

ADAURA 
(NCT02511106)

Stages IB-IIIA EGFR-mutant NSCLC after resection
Median DFS favors osimertinib vs placebo: 
65.8 months (95% CI, 54.4-NC) vs 21.9 months (95% CI, 16.6-27.5)

BSC, best supportive care; DFS, disease-free survival; NC, not calculable; NSCLC, non–small cell lung cancer; OS, overall survival; TCs, tumor cells. 

 Mark A. Socinski, 
MD, is executive 
medical director at 
AdventHealth 
Cancer Institute in 
Orlando, Florida.

The findings show that the neoadjuvant 
nivolumab plus chemotherapy regimen should 
be the standard of care in this population, 
investigators said.

NOTEWORTHY ADJUVANT TRIAL UPDATES
Updates have recently been published for  
3 key lung cancer trials in the adjuvant setting 
(TABLE).11-13 An interim analysis of OS data from 
the IMpower010 trial (NCT02486718) showed 
an OS trend in favor of adjuvant therapy with 
atezolizumab (Tecentriq), a PD-L1 inhibitor, 
compared with best supportive care in patients 
with stage II-IIIA NSCLC with PD-L1 expression 
of 1% or greater on tumor cells (TC).11 In October 
2021, the FDA approved atezolizumab follow-
ing surgery and platinum-based chemotherapy 
for this population based on the disease-free 
survival (DFS) outcomes from IMpower010.14

After a median follow-up of 45.3 months, OS 
data were not yet mature. However, OS favored 
the atezolizumab group for participants with TC 
levels of at least 1% (HR, 0.71; 95% CI, 0.49-1.03) 
and 50% or higher (HR, 0.42; 95% CI, 0.23-0.78).11 
“This is a very promising OS benefit for these 
high PD-L1 expressors, even though we don’t yet 
know whether this will turn out to be the final 
answer,” Socinski said. 

The PACIFIC trial (NCT02125461) estab-
lished consolidation therapy with durvalumab 
(Imfinzi), a PD-L1 inhibitor, after chemoradio-
therapy as the standard of care for patients with 
unresectable stage III NSCLC. The 5-year OS 
data support use of the regimen for this popu-
lation, investigators reported in the Journal of 
Clinical Oncology in April 2022.12

With a median follow-up of 34.2 months, the 
5-year OS rates were 42.9% (95% CI, 38.2%-47.4%) 
with durvalumab and 33.4% (95% CI, 
27.3%-39.6%) with placebo, whereas 5-year PFS 
rates were 33.1% (95% CI, 28.0%-38.2%) and 19.0% 
(95% CI, 13.6%-25.2%), respectively. OS remained 
consistent with the original PACIFIC data with 
a median OS of 47.5 months (95% CI, 38.1-52.9) 
with durvalumab vs 29.1 months (95% CI, 
22.1-35.1) with placebo (stratified HR, 0.72; 95% 
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CI 0.59- 0.89). PFS was also comparable with earlier results, with a median 
PFS of 16.9 months (95% CI, 13.0-23.9) with durvalumab vs 5.6 months (95% 
CI, 4.8-7.7) with placebo (stratified HR, 0.55; 95% CI, 0.45-0.68).12

In terms of targeted therapy, recent findings from prespecified and explor-
atory analyses confirmed the benefit of adjuvant therapy with osimertinib 
(Tagrisso) after resection for patients with stages IB-IIIA EGFR-mutant NSCLC 
regardless of whether they received adjuvant chemotherapy.15 The FDA 
approved the EGFR inhibitor for treating patients after resection whose tumors 
harbor exon 19 deletions or exon 21 L858R mutations in December 2020 based 
on results from the phase 3 ADAURA trial (NCT02511106).16 

In the postoperative ADAURA findings, investigators observed DFS favor-
ing osimertinib vs placebo with adjuvant chemotherapy (HR, 0.16; 95% CI, 
0.10-0.26) and without adjuvant chemotherapy (HR, 0.23, 95% CI, 0.13-0.40). 
This was true regardless of disease stage.15  

The DFS benefit was maintained in long-term follow-up results presented 
at the European Society for Medical Oncology Congress 2022 in September. 
At a median follow-up of 44.2 months with osimertinib (n = 233) and 
19.6 months with placebo (n = 237), the median DFS was 65.8 months (95% 
CI, 54.4-not calculable [NC]) for patients who received osimertinib (n = 233) 
vs 21.9 months (95% CI, 16.6-27.5) for those who took the placebo (n = 237) 
among participants with stage II/IIIA disease (HR, 0.23; 95% CI, 0.18-0.30).13

In the overall population, osimertinib (n = 339) resulted in a median 
DFS of 65.8 months (95% CI, 61.7-NC) vs 28.1 months (95% CI, 22.1-35.0) 
with placebo (n = 343), translating to a 73% reduction in the risk of disease 
recurrence or death (HR, 0.27; 95% CI, 0.21-0.34). In this group, the 
median follow-up for those who received osimertinib was 44.2 months and 
27.7 months for those given placebo.13

MAKING AN IMPACT
Before taking on his current administrative role at AdventHealth Cancer 
Institute in 2016, Socinski was a prolific clinical investigator at several academic 
centers. His resume includes a 5-year stint at the University of Pittsburgh 
School of Medicine in Pennsylvania from 2011 to 2016. He served as a profes-
sor of medicine and cardiothoracic surgery; director of the Lung Cancer Section, 
Division of Hematology/Oncology; codirector of the UPMC Lung Cancer Center 
of Excellence; and codirector of the Lung and Thoracic Malignancies Program. 
Through the years he has coauthored more than 300 peer-reviewed journal arti-
cles as well as 16 book chapters and approximately 270 conference abstracts.

Several of his research accomplishments stand out as ushering in wide-
spread changes to clinical practice in lung cancer. For example, he was 
the lead author on the Journal of Clinical Oncology report on the phase 2 
PASSPORT trial (AVF3752g; NCT00312728) in 2009. The study examined 
the safety of bevacizumab (Avastin) in patients with nonsquamous NSCLC 
and previously treated brain metastases. The primary end point was the 
incidence of central nervous system (CNS) hemorrhage.17 

PASSPORT found no CNS hemorrhages of grade 1 or greater severity 
among 106 safety-evaluable patients. “Brain metastases are so common 
in lung cancer and yet these patients had been excluded from the origi-
nal indication,” Socinski said. “PASSPORT led to an FDA label change that 
enabled these patients to finally receive this important therapy.”

Socinski also was lead author on the registration trial that led to FDA 
approval of albumin-bound paclitaxel (nab-paclitaxel; Abraxane) plus 
carboplatin as a first-line treatment for patients with locally advanced or 
metastatic NSCLC in 2012.18 In the phase 3 study (NCT00540514), patients 
with previously untreated stage IIIB-IV NSCLC were randomly assigned to 
receive either nab-paclitaxel weekly at 100 mg/m2 plus carboplatin once 
every 3 weeks or solvent-based paclitaxel at 200 mg/m2 plus carboplatin, 
both administered every 3 weeks.

The nab-paclitaxel regimen demonstrated a significantly higher 
objective response rate (ORR) of 33% compared with 25% for the 

Winter Lung Cancer Conference® 
Reaches a Milestone
by DARCY LEWIS

DURING THE PAST 2 DECADES of dramatic changes in the treatment 
paradigm for patients with lung cancer, experts have gathered annually 
at the Winter Lung Cancer Conference® to discuss how the latest findings 
can be incorporated into clinical practice. That transition will continue in 
2023 as the conference marks its 20th anniversary.

The 20th Annual Winter Lung Cancer Conference® will be held from 
February 3 through February 5 in Hollywood, Florida. Physicians’ 
Education Resource®, LLC (PER®) is hosting the 3-day event as a 
hybrid meeting featuring live, interactive presentations along with a 
virtual option.

Mark A. Socinski, MD, who has cochaired the 
meeting since its inception, will be at the helm again 
in 2023. Socinski is executive medical director of 
AdventHealth Cancer Institute in Orlando, Florida.

Rounding out the conference’s leadership team 
are cochairs Rogerio C. Lilenbaum, MD, and Julie R. 
Brahmer, MD, MSc, FASCO. Lilenbaum is senior 
vice president, chief physician executive, and direc-
tor of the Anderson Family Cancer Institute at 
Jupiter Medical Center in Jupiter, Florida. Brahmer 
is director of the thoracic oncology program, 
professor of oncology, and the Marilyn Meyerhoff 
Professor in Thoracic Oncology at Sidney Kimmel 
Comprehensive Cancer Center at Johns Hopkins in 
Baltimore, Maryland.

At the Winter Lung Cancer Conference®, leading 
experts discuss practice-changing developments in 
diagnosis and treatment in lung cancer that were 
reported during the preceding year. Provocative 
sessions on immunotherapy and targeted therapy 
are planned, along with evolving ideas about using new therapies in the 
neoadjuvant and adjuvant settings. Other sessions will feature multimodal 
therapies, including a multidisciplinary tumor board.

Socinski is proud of the collegial atmosphere he and his cochairs have 
created at the meeting. “We sit in the front row and may even be the first 
ones to the microphone after a session, because we’ve thought of other 
data to introduce so attendees get true transparency about how the field 
is looking at this data and how it should be interpreted and implemented 
in standard day-to-day practice,” he said. “Most of all, we want everyone 
to feel welcome and supported in the challenging work of general oncol-
ogy with directly applicable clinical updates.”

For Lilenbaum, that utility is the key to the lasting success of the Winter 
Lung Cancer Conference®. “We concentrate on discussions that will make 
a difference next Monday when [individuals] return to the office and apply 
that information to their clinical practice,” he said. “It’s gratifying to know 
that we have a hand in that.” ■

For further information about the Winter Lung Cancer Conference®,  
visit bit.ly/3RBtfru
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solvent-based paclitaxel combination 
(response rate ratio, 1.313; 95% CI,1.082-1.593; 
P = .005). In patients with squamous histology, 
nab-paclitaxel outperformed the solvent-based 
formulation 41% vs 24%, respectively; (response 
rate ratio, 1.680; 95% CI, 1.271-2.221; P < .001). 
Nab-paclitaxel was as effective as solvent-
based paclitaxel in patients with nonsquamous 
histology, with an ORR of 26% vs 25%, 
respectively (P = .808).18 

This noninferior performance led the FDA 
to approve the use of nab-paclitaxel in NSCLC 
regardless of histology.19 “At the time we did the 
study, nab-paclitaxel was already approved in 
breast cancer, but our trial gave it a new indica-
tion in lung cancer,” Socinski said.

Then there was Socinski’s work on the 
IMPower trials, which looked at atezolizumab 
in combination with chemotherapy. In addition 
to serving as chair of the steering committee 
that guided the 4 IMPower trials, he also was 
lead author on the phase 3 IMpower150 study 
(NCT02366143) findings in the New England 
Journal of Medicine in 2018.20

The 3-arm study randomized patients with 
metastatic nonsquamous NSCLC to receive 
atezolizumab plus carboplatin and paclitaxel 
(ACP), bevacizumab plus carboplatin and pacl-
itaxel (BCP), or atezolizumab plus BCP (ABCP), 
followed by maintenance therapy with atezoli-
zumab, bevacizumab, or both. The ABCP and 
BCP groups were compared first for efficacy.

The median OS was 19.2 months (95% CI, 
17.0-23.8) with the ABCP regimen compared 
with 14.7 months (95% CI, 13.3-16.9) with BCP 
(HR, 0.78; 95% CI, 0.64-0.96; P = .02). PFS also 
was longer in the ABCP group than in the BCP 
group at 8.3 months (95% CI, 7.7-9.8) vs  
6.8 months (95% CI, 6.0-7.1), respectively, which 
translated into an HR for disease progression or 
death of  0.62 (95% CI, 0.52-0.74; P < .001).20 

These findings prompted the FDA to 
approve the 4-pronged regimen for the first-
line treatment of patients with metastatic 
nonsquamous NSCLC without EGFR or ALK alter-
ations in December 2018.21 

CANCER CARE OF THE FUTURE
Although Socinski remains an active investiga-
tor, much of his attention these days is focused 
on improving care delivery as he begins his 
sixth year of building a top-notch multidisci-
plinary cancer program for AdventHealth.

Those efforts are gaining recognition. 
AdventHealth in Orlando ranked number 30 
among the nation’s top hospitals for cancer care 
in U.S. News & World Report’s 2022-2023 Best 
Hospitals Honor Roll.22

AdventHealth “had the resources and most 
of the vision and they’ve let us build the cancer 
program the way I think it should be,” Socinski 

said. “I don’t think you need an academic medi-
cal center to build a cancer program. What you 
need is that level of expertise. We’re recruiting 
oncologists who have had successful careers at 
academic medical centers to work with outstand-
ing general oncologists.” 

In their roles as disease leaders, these special-
ists will continue to see patients 1 or 2 days per 
week and supplement general oncologists’ care 
with the specialized expertise needed to provide 
state-of-the-art care. The disease leaders devote 
the rest of their time to programmatic elements 
such as quality initiatives, accreditation efforts, 
and, of course, research. “We want them writ-
ing clinical trials, working with the clinical 
research team to make sure that infrastructure 
is adequate, that we offer a sufficient variety of 
clinical trials, and that patients are accrued to 
these trials,” Socinski said.

Socinski believes in bolstering both the 
specialist and the generalist rosters at 
AdventHealth. “Even though I can’t take care 
of every patient with lung cancer in central 
Florida, I can make sure we have everything in 
place so that no patient is left behind,” he said. 
“Our approach is to make sure every patient with 
cancer sees an expert in their disease to make 
sure that the I’s are dotted, the T’s are crossed, 
and there’s no stone left unturned. And when we 
do that, there’s no reason we can’t be as good as 
every academic medical center, every compre-
hensive cancer center out there.” ■
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
Ocular Toxicity: Ocular adverse reactions occurred in 77% of the 
218 patients in the pooled safety population. Ocular adverse 
reactions included keratopathy (76%), changes in visual acuity 
(55%), blurred vision (27%), and dry eye (19%). Among patients with 
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically 
relevant visual acuity changes (decline of 2 or more lines on Snellen 
Visual Acuity in any eye), and 34% had both ocular symptoms and 
visual acuity changes. 
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients, 
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA 
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have 
been reported. Most keratopathy events developed within the � rst 
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the 
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to 
Grade 1 or lower after median follow-up of 6.2 months. Of the 61% 
who had ongoing keratopathy, 28% were still on treatment, 9% 
were in follow-up, and in 24% the follow-up ended due to death, 
study withdrawal, or lost to follow-up. For patients in whom events 
resolved, the median time to resolution was 2 months (range: 11 days 
to 8.3 months).
Visual Acuity Changes: A clinically signi� cant decrease in visual 
acuity of worse than 20/40 in the better-seeing eye was observed in 
19% of the 218 patients and of 20/200 or worse in the better-seeing 
eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 
22 days (range: 7 days to 4.2 months). Of the patients with 
decreased visual acuity of 20/200 or worse, all resolved and the 
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic 
examinations (visual acuity and slit lamp) at baseline, prior to each 
dose, and promptly for worsening symptoms. Perform baseline 
examinations  within 3 weeks prior to the � rst dose. Perform each 
follow-up examination at least 1 week after the previous dose and 
within 2 weeks prior to the next dose. Withhold BLENREP until 
improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity. Advise patients to 
use preservative-free lubricant eye drops at least 4 times a day 
starting with the � rst infusion and continuing until end of treatment. 
Avoid use of contact lenses unless directed by an ophthalmologist. 
Changes in visual acuity may be associated with di�  culty for 
driving and reading. Advise patients to use caution when driving or 
operating machinery. BLENREP is only available through a restricted 
program under a REMS. 
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218 
patients in the pooled safety population, including Grade 2 in 13%, 
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset 
of the � rst thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, 
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively. 
Grade 3 to 4 bleeding events occurred in 6% of patients, including 
Grade 4 in 1 patient. Fatal adverse reactions included cerebral 
hemorrhage in 2 patients. Perform complete blood cell counts at 
baseline and during treatment as clinically indicated. Consider 
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred 
in 18% of 218 patients in the pooled safety population, including 
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For 
Grade 2 or 3 reactions, interrupt the infusion and provide supportive 
treatment. Once symptoms resolve, resume at a lower infusion rate. 
Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide 
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP 
can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. 

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

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

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

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

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

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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FORGE AHEAD
WITH A BOLD APPROACH

For appropriate patients faced with 
relapsed/refractory multiple myeloma IMPORTANT SAFETY INFORMATION

WARNINGS AND PRECAUTIONS
Ocular Toxicity: Ocular adverse reactions occurred in 77% of the 
218 patients in the pooled safety population. Ocular adverse 
reactions included keratopathy (76%), changes in visual acuity 
(55%), blurred vision (27%), and dry eye (19%). Among patients with 
keratopathy (n = 165), 49% had ocular symptoms, 65% had clinically 
relevant visual acuity changes (decline of 2 or more lines on Snellen 
Visual Acuity in any eye), and 34% had both ocular symptoms and 
visual acuity changes. 
Keratopathy: Keratopathy was reported as Grade 1 in 7% of patients, 
Grade 2 in 22%, Grade 3 in 45%, and Grade 4 in 0.5% per the KVA 
scale. Cases of corneal ulcer (ulcerative and infective keratitis) have 
been reported. Most keratopathy events developed within the � rst 
2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the 
patients with Grade 2 to 4 keratopathy (n = 149), 39% recovered to 
Grade 1 or lower after median follow-up of 6.2 months. Of the 61% 
who had ongoing keratopathy, 28% were still on treatment, 9% 
were in follow-up, and in 24% the follow-up ended due to death, 
study withdrawal, or lost to follow-up. For patients in whom events 
resolved, the median time to resolution was 2 months (range: 11 days 
to 8.3 months).
Visual Acuity Changes: A clinically signi� cant decrease in visual 
acuity of worse than 20/40 in the better-seeing eye was observed in 
19% of the 218 patients and of 20/200 or worse in the better-seeing 
eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 
22 days (range: 7 days to 4.2 months). Of the patients with 
decreased visual acuity of 20/200 or worse, all resolved and the 
median duration was 22 days (range: 15 to 22 days).
Monitoring and Patient Instruction: Conduct ophthalmic 
examinations (visual acuity and slit lamp) at baseline, prior to each 
dose, and promptly for worsening symptoms. Perform baseline 
examinations  within 3 weeks prior to the � rst dose. Perform each 
follow-up examination at least 1 week after the previous dose and 
within 2 weeks prior to the next dose. Withhold BLENREP until 
improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity. Advise patients to 
use preservative-free lubricant eye drops at least 4 times a day 
starting with the � rst infusion and continuing until end of treatment. 
Avoid use of contact lenses unless directed by an ophthalmologist. 
Changes in visual acuity may be associated with di�  culty for 
driving and reading. Advise patients to use caution when driving or 
operating machinery. BLENREP is only available through a restricted 
program under a REMS. 
Thrombocytopenia: Thrombocytopenia occurred in 69% of 218 
patients in the pooled safety population, including Grade 2 in 13%, 
Grade 3 in 10%, and Grade 4 in 17%. The median time to onset 
of the � rst thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, 
or discontinuation in 9%, 2.8%, and 0.5% of patients, respectively. 
Grade 3 to 4 bleeding events occurred in 6% of patients, including 
Grade 4 in 1 patient. Fatal adverse reactions included cerebral 
hemorrhage in 2 patients. Perform complete blood cell counts at 
baseline and during treatment as clinically indicated. Consider 
withholding and/or reducing the dose based on severity.
Infusion-Related Reactions: Infusion-related reactions occurred 
in 18% of 218 patients in the pooled safety population, including 
Grade 3 in 1.8%. Monitor patients for infusion-related reactions. For 
Grade 2 or 3 reactions, interrupt the infusion and provide supportive 
treatment. Once symptoms resolve, resume at a lower infusion rate. 
Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide 
appropriate emergency care.
Embryo-Fetal Toxicity: Based on its mechanism of action, BLENREP 
can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. 

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

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

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

ADC=antibody-drug conjugate; BCMA=B-cell maturation antigen; 
RRMM=relapsed or refractory multiple myeloma.

Target BCMA for RRMM
BLENREP is the � rst and only BCMA-targeted ADC monotherapy. 
So you can o� er your RRMM  patients a di� erent option.

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

IMPORTANT SAFETY INFORMATION

WARNING: OCULAR TOXICITY
BLENREP caused changes in the corneal epithelium resulting 
in changes in vision, including severe vision loss and corneal 
ulcer, and symptoms such as blurred vision and dry eyes.
Conduct ophthalmic exams at baseline, prior to each dose,      
and promptly for worsening symptoms. Withhold BLENREP 
until improvement and resume, or permanently discontinue, 
based on severity.
Because of the risk of ocular toxicity, BLENREP is available 
only through a restricted program under a Risk Evaluation 
and Mitigation Strategy (REMS) called the BLENREP REMS.

Learn more at BLENREPHCP.com
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients  
who received BLENREP. Adverse reactions which required a dosage interruption  
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.  
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who  
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP  
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a   Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b  Visual acuity changes were determined upon eye examination.
c  Blurred vision included diplopia, vision blurred, visual acuity reduced,  
and visual impairment.

d  Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e  Fatigue included fatigue and asthenia.
f  Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g  Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline  
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection  
of antibody formation is highly dependent on the sensitivity and specificity of the 
assay. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other 
products may be misleading.

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.  
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP.  
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss,  
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is  
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.
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The following is a brief summary only; see full Prescribing Information  
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1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit  
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3  
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative  
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due  
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,  
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in  
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range:  
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200  
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to  
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3)  
of full Prescribing Information]. 
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS  
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called  
the BLENREP REMS because of the risks of ocular toxicity [see Warnings  
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

•  Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

•  Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

•  Patients must be enrolled in the BLENREP REMS and comply with monitoring.

•  Healthcare facilities must be certified with the program and verify that patients  
are authorized to receive BLENREP.

•  Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity  
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt  
the infusion and provide supportive treatment. Once symptoms resolve, resume  
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere  
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates  
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.  
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed  
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks  
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

 BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available  
only through a restricted program under a Risk Evaluation  
and Mitigation Strategy (REMS) called the BLENREP REMS  
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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Permanent discontinuation due to an adverse reaction occurred in 8% of patients 
who received BLENREP; keratopathy (2.1%) was the most frequent adverse reaction 
resulting in permanent discontinuation.
Dosage interruptions due to an adverse reaction occurred in 54% of patients  
who received BLENREP. Adverse reactions which required a dosage interruption  
in >3% of patients included keratopathy (47%), blurred vision (5%), dry eye (3.2%), 
and pneumonia (3.2%).

Dose reductions due to an adverse reaction occurred in 29% of patients. Adverse 
reactions which required a dose reduction in >3% of patients included keratopathy 
(23%) and thrombocytopenia (5%). 

The most common adverse reactions (≥20%) were keratopathy, decreased visual 
acuity, nausea, blurred vision, pyrexia, infusion-related reactions, and fatigue.  
The most common Grade 3 or 4 (≥5%) laboratory abnormalities were lymphocytes 
decreased, platelets decreased, hemoglobin decreased, neutrophils decreased, 
creatinine increased, and gamma-glutamyl transferase increased.

Table 1 summarizes the adverse reactions in DREAMM-2 for patients who  
received the recommended dosage of 2.5 mg/kg once every 3 weeks.

Table 1. Adverse Reactions (≥10%) in Patients Who Received BLENREP  
in DREAMM-2

Adverse Reactions

BLENREP
N = 95

All Grades 
(%)

Grade 3-4
(%)

Eye disorders

Keratopathya 71 44
Decreased visual acuityb 53 28
Blurred visionc 22 4

Dry eyesd 14 1

Gastrointestinal disorders

Nausea 24 0
Constipation 13 0
Diarrhea 13 1

General disorders and administration site conditions

Pyrexia 22 3

Fatiguee 20 2

Procedural complications

Infusion-related reactionsf 21 3

Musculoskeletal and connective tissue disorders

Arthralgia 12 0

Back pain 11 2

Metabolic and nutritional disorders

Decreased appetite 12 0

Infections

Upper respiratory tract infectiong 11 0

a   Keratopathy was based on slit lamp eye examination, characterized as corneal 
epithelium changes with or without symptoms.

b  Visual acuity changes were determined upon eye examination.
c  Blurred vision included diplopia, vision blurred, visual acuity reduced,  
and visual impairment.

d  Dry eyes included dry eye, ocular discomfort, and eye pruritus.
e  Fatigue included fatigue and asthenia.
f  Infusion-related reactions included infusion-related reaction, pyrexia, chills, diarrhea, 
nausea, asthenia, hypertension, lethargy, tachycardia.

g  Upper respiratory tract infection included upper respiratory tract infection, 
nasopharyngitis, rhinovirus infections, and sinusitis.

Clinically relevant adverse reactions in <10% of patients included:

Eye Disorders: Photophobia, eye irritation, infective keratitis, ulcerative keratitis.

Gastrointestinal Disorders: Vomiting.

Infections: Pneumonia.

Investigations: Albuminuria.

 

Table 2 summarizes the laboratory abnormalities in DREAMM-2.

Table 2. Laboratory Abnormalities (≥20%) Worsening from Baseline  
in Patients Who Received BLENREP in DREAMM-2

Laboratory Abnormality

BLENREP
N = 95

All Grades
(%)

Grades 3-4
(%)

Hematology

Platelets decreased 62 21

Lymphocytes decreased 49 22

Hemoglobin decreased 32 18

Neutrophils decreased 28 9

Chemistry

Aspartate aminotransferase increased 57 2

Albumin decreased 43 4

Glucose increased 38 3

Creatinine increased 28 5

Alkaline phosphatase increased 26 1

Gamma-glutamyl transferase increased 25 5

Creatinine phosphokinase increased 22 1

Sodium decreased 21 2

Potassium decreased 20 2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immunogenicity. The detection  
of antibody formation is highly dependent on the sensitivity and specificity of the 
assay. Additionally, the observed incidence of antibody (including neutralizing 
antibody) positivity in an assay may be influenced by several factors including assay 
methodology, sample handling, timing of sample collection, concomitant medications, 
and underlying disease. For these reasons, comparison of the incidence of antibodies in 
the studies described below with the incidence of antibodies in other studies or to other 
products may be misleading.

The immunogenicity of BLENREP was evaluated using an electrochemiluminescence 
(ECL)-based immunoassay to test for anti-belantamab mafodotin antibodies.  
In clinical studies of BLENREP, 2/274 patients (<1%) tested positive for anti-
belantamab mafodotin antibodies after treatment. One of the 2 patients tested positive 
for neutralizing anti-belantamab mafodotin antibodies following 4 weeks on therapy. 
Due to the limited number of patients with antibodies against belantamab mafodotin-
blmf, no conclusions can be drawn concerning a potential effect of immunogenicity on 
pharmacokinetics, efficacy, or safety.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary

Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman, because it contains a genotoxic compound (the microtubule 
inhibitor, MMAF) and it targets actively dividing cells [see Clinical Pharmacology (12.1), 
Nonclinical Toxicology (13.1) of full Prescribing Information]. Human immunoglobulin 
G (IgG) is known to cross the placenta; therefore, belantamab mafodotin-blmf has 
the potential to be transmitted from the mother to the developing fetus. There are 
no available data on the use of BLENREP in pregnant women to evaluate for drug-
associated risk. No animal reproduction studies were conducted with BLENREP.  
Advise pregnant women of the potential risk to a fetus.

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss,  
or other adverse outcome. In the U.S. general population, the estimated background 
risk of major birth defects and miscarriage in clinically recognized pregnancies is  
2% to 4% and 15% to 20%, respectively.

Data

Animal Data: Animal reproductive or developmental toxicity studies were  
not conducted with belantamab mafodotin-blmf. The cytotoxic component  
of BLENREP, MMAF, disrupts microtubule function, is genotoxic, and can be  
toxic to rapidly dividing cells, suggesting it has the potential to cause embryotoxicity  
and teratogenicity.
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1 INDICATIONS AND USAGE
BLENREP is indicated for the treatment of adults with relapsed or refractory multiple 
myeloma who have received at least 4 prior therapies, including an anti-CD38 
monoclonal antibody, a proteasome inhibitor, and an immunomodulatory agent.

This indication is approved under accelerated approval based on response rate 
[see Clinical Studies (14) of full Prescribing Information]. Continued approval for this 
indication may be contingent upon verification and description of clinical benefit  
in a confirmatory trial(s).

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS
5.1 Ocular Toxicity
Ocular adverse reactions occurred in 77% of the 218 patients in the pooled safety 
population. Ocular adverse reactions included keratopathy (76%), changes in visual 
acuity (55%), blurred vision (27%), and dry eye (19%) [see Adverse Reactions (6.1)]. 
Among patients with keratopathy (n = 165), 49% had ocular symptoms, 65% had 
clinically relevant visual acuity changes (decline of 2 or more lines on Snellen Visual 
Acuity in any eye), and 34% had both ocular symptoms and visual acuity changes.

Keratopathy

Keratopathy was reported as Grade 1 in 7% of patients, Grade 2 in 22%, Grade 3  
in 45%, and Grade 4 in 0.5% per the KVA scale. Cases of corneal ulcer (ulcerative  
and infective keratitis) have been reported. Most keratopathy events developed within 
the first 2 treatment cycles (cumulative incidence of 65% by Cycle 2). Of the patients 
with Grade 2 to 4 keratopathy (n = 149), 39% of patients recovered to Grade 1 or lower 
after median follow-up of 6.2 months. Of the 61% who had ongoing keratopathy, 28% 
were still on treatment, 9% were in follow-up, and in 24% the follow-up ended due  
to death, study withdrawal, or lost to follow up. For patients in whom events resolved,  
the median time to resolution was 2 months (range: 11 days to 8.3 months).

Visual Acuity Changes

A clinically significant decrease in visual acuity of worse than 20/40 in the better-seeing 
eye was observed in 19% of the 218 patients and of 20/200 or worse in  
the better-seeing eye in 1.4%. Of the patients with decreased visual acuity of worse 
than 20/40, 88% resolved and the median time to resolution was 22 days (range:  
7 days to 4.2 months). Of the patients with decreased visual acuity of 20/200  
or worse, all resolved and the median duration was 22 days (range: 15 to 22 days).

Monitoring and Patient Instruction

Conduct ophthalmic examinations (visual acuity and slit lamp) at baseline, prior to  
each dose, and promptly for worsening symptoms. Perform baseline examinations 
within 3 weeks prior to the first dose. Perform each follow-up examination at least 
1 week after the previous dose and within 2 weeks prior to the next dose. Withhold 
BLENREP until improvement and resume at same or reduced dose, or consider 
permanently discontinuing based on severity [see Dosage and Administration (2.3)  
of full Prescribing Information]. 
Advise patients to use preservative-free lubricant eye drops at least 4 times a 
day starting with the first infusion and continuing until end of treatment. Avoid 
use of contact lenses unless directed by an ophthalmologist [see Dosage and 
Administration (2.1) of full Prescribing Information].
Changes in visual acuity may be associated with difficulty for driving and reading. 
Advise patients to use caution when driving or operating machinery.

BLENREP is only available through a restricted program under a REMS  
[see Warnings and Precautions (5.2)].

5.2 BLENREP REMS
BLENREP is available only through a restricted program under a REMS called  
the BLENREP REMS because of the risks of ocular toxicity [see Warnings  
and Precautions (5.1)].
Notable requirements of the BLENREP REMS include the following:

•  Prescribers must be certified with the program by enrolling and completing training 
in the BLENREP REMS.

•  Prescribers must counsel patients receiving BLENREP about the risk of ocular toxicity 
and the need for ophthalmic examinations prior to each dose.

•  Patients must be enrolled in the BLENREP REMS and comply with monitoring.

•  Healthcare facilities must be certified with the program and verify that patients  
are authorized to receive BLENREP.

•  Wholesalers and distributers must only distribute BLENREP to certified healthcare 
facilities.

Further information is available, at www.BLENREPREMS.com and 1-855-209-9188.

5.3 Thrombocytopenia
Thrombocytopenia occurred in 69% of 218 patients in the pooled safety population, 
including Grade 2 in 13%, Grade 3 in 10%, and Grade 4 in 17% [see Adverse Reactions 
(6.1)]. The median time to onset of the first thrombocytopenic event was 26.5 days. 
Thrombocytopenia resulted in dose reduction, dose interruption, or discontinuation in 
9%, 2.8%, and 0.5% of patients, respectively.

Grade 3 to 4 bleeding events occurred in 6% of patients, including Grade 4 in 1 patient. 
Fatal adverse reactions included cerebral hemorrhage in 2 patients.

Perform complete blood cell counts at baseline and during treatment as clinically 
indicated. Consider withholding and/or reducing the dose based on severity  
[see Dosage and Administration (2.3) of full Prescribing Information].
5.4 Infusion-Related Reactions
Infusion-related reactions occurred in 18% of 218 patients in the pooled safety 
population, including Grade 3 in 1.8% [see Adverse Reactions (6.1)].
Monitor patients for infusion-related reactions. For Grade 2 or 3 reactions, interrupt  
the infusion and provide supportive treatment. Once symptoms resolve, resume  
at a lower infusion rate [see Dosage and Administration (2.3) of full Prescribing 
Information]. Administer premedication for all subsequent infusions. Discontinue 
BLENREP for life-threatening infusion-related reactions and provide appropriate 
emergency care.

5.5 Embryo-Fetal Toxicity
Based on its mechanism of action, BLENREP can cause fetal harm when administered 
to a pregnant woman because it contains a genotoxic compound (the microtubule 
inhibitor, monomethyl auristatin F [MMAF]) and it targets actively dividing cells.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with BLENREP and for 4 
months after the last dose. Advise males with female partners of reproductive potential 
to use effective contraception during treatment with BLENREP and for 6 months after 
the last dose [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere  
in the labeling:

• Ocular toxicity [see Warnings and Precautions (5.1)].
• Thrombocytopenia [see Warnings and Precautions (5.3)].
• Infusion-related reactions [see Warnings and Precautions (5.4)]. 
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared with rates  
in the clinical trials of another drug and may not reflect the rates observed in practice.

The pooled safety population described in Warnings and Precautions reflects exposure 
to BLENREP at a dosage of 2.5 mg/kg or 3.4 mg/kg (1.4 times the recommended dose) 
administered intravenously once every 3 weeks in 218 patients in DREAMM-2.  
Of these patients, 194 received a liquid formulation (not the approved dosage form) 
rather than the lyophilized powder. Among the 218 patients, 24% were exposed  
for 6 months or longer.

Relapsed or Refractory Multiple Myeloma

The safety of BLENREP as a single agent was evaluated in DREAMM-2 [see Clinical 
Studies (14.1) of full Prescribing Information]. Patients received BLENREP at the 
recommended dosage of 2.5 mg/kg administered intravenously once every 3 weeks  
(n = 95). Among these patients, 22% were exposed for 6 months or longer.

Serious adverse reactions occurred in 40% of patients who received BLENREP. 
Serious adverse reactions in >3% of patients included pneumonia (7%), pyrexia (6%), 
renal impairment (4.2%), sepsis (4.2%), hypercalcemia (4.2%), and infusion-related 
reactions (3.2%). Fatal adverse reactions occurred in 3.2% of patients, including sepsis 
(1%), cardiac arrest (1%), and lung infection (1%).

 BLENREP caused changes in the corneal epithelium resulting in 
changes in vision, including severe vision loss and corneal ulcer, 
and symptoms, such as blurred vision and dry eyes [see Warnings 
and Precautions (5.1)].

Conduct ophthalmic exams at baseline, prior to each dose, and 
promptly for worsening symptoms. Withhold BLENREP until 
improvement and resume, or permanently discontinue, based on 
severity [see Dosage and Administration (2.3) of full Prescribing 
Information, Warnings and Precautions (5.1)].

Because of the risk of ocular toxicity, BLENREP is available  
only through a restricted program under a Risk Evaluation  
and Mitigation Strategy (REMS) called the BLENREP REMS  
[see Warnings and Precautions (5.2)].

WARNING: OCULAR TOXICITY
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8.2 Lactation

Risk Summary

There is no data on the presence of belantamab mafodotin-blmf in human milk  
or the effects on the breastfed child or milk production. Because of the potential  
for serious adverse reactions in the breastfed child, advise women not to breastfeed 
during treatment with BLENREP and for 3 months after the last dose.

8.3 Females and Males of Reproductive Potential
BLENREP can cause fetal harm when administered to pregnant women  
[see Use in Specific Populations (8.1)].
Pregnancy Testing

Pregnancy testing is recommended for females of reproductive potential  
prior to initiating BLENREP.

Contraception

Females: Advise women of reproductive potential to use effective contraception  
during treatment and for 4 months after the last dose.

Males: Because of the potential for genotoxicity, advise males with female partners  
of reproductive potential to use effective contraception during treatment with BLENREP 
and for 6 months after the last dose [see Nonclinical Toxicology (13.1)  
of full Prescribing Information].
Infertility

Based on findings in animal studies, BLENREP may impair fertility in females  
and males. The effects were not reversible in male rats, but were reversible  
in female rats [see Nonclinical Toxicology (13.1) of full Prescribing Information].
8.4 Pediatric Use
The safety and effectiveness of BLENREP in pediatric patients have not  
been established.

8.5 Geriatric Use
Of the 218 patients who received BLENREP in DREAMM-2, 43% were aged 65  
to less than 75 years and 17% were aged 75 years and older. Clinical studies of 
BLENREP did not include sufficient numbers of patients aged 65 and older to determine 
whether the effectiveness differs compared with that of younger patients. Keratopathy 
occurred in 80% of patients aged less than 65 years and 73% of patients aged 65 
years and older. Among the patients who received BLENREP at the 2.5-mg/kg dose  
in DREAMM-2 (n = 95), keratopathy occurred in 67% of patients aged less than  
65 years and 73% of patients aged 65 years and older. Clinical studies did not include 
sufficient numbers of patients 75 years and older to determine whether they respond 
differently compared with younger patients.

8.6 Renal Impairment
No dose adjustment is recommended for patients with mild or moderate renal 
impairment (estimated glomerular filtration rate [eGFR] 30 to 89 mL/min/1.73 m2  
as estimated by the Modification of Diet in Renal Disease [MDRD] equation)  
[see Clinical Pharmacology (12.3) of full Prescribing Information]. The recommended 
dosage has not been established in patients with severe renal impairment  
(eGFR 15 to 29 mL/min/1.73 m2) or end-stage renal disease (ESRD) with  
eGFR <15 mL/min/1.73 m2 not on dialysis or requiring dialysis [see Clinical 
Pharmacology (12.3) of full Prescribing Information].
8.7 Hepatic Impairment
No dose adjustment is recommended for patients with mild hepatic impairment  
(total bilirubin ≤upper limit of normal [ULN] and aspartate aminotransferase  
(AST) >ULN or total bilirubin 1 to ≤1.5 × ULN and any AST).

The recommended dosage of BLENREP has not been established in patients with 
moderate or severe hepatic impairment (total bilirubin >1.5 × ULN and any AST)  
[see Clinical Pharmacology (12.3) of full Prescribing Information].
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).

Ocular Toxicity

•  Advise patients that ocular toxicity may occur during treatment with BLENREP  
[see Warnings and Precautions (5.1)].

•  Advise patients to administer preservative-free lubricant eye drops as recommended 
during treatment and to avoid wearing contact lenses during treatment unless 
directed by a healthcare professional [see Dosage and Administration (2.3) of full 
Prescribing Information, Warnings and Precautions (5.1)].

•  Advise patients to use caution when driving or operating machinery as BLENREP  
may adversely affect their vision [see Warnings and Precautions (5.1)].

BLENREP REMS 

BLENREP is available only through a restricted program called BLENREP REMS 
[see Warnings and Precautions (5.2)]. Inform the patient of the following notable 
requirements:

 • Patients must complete the enrollment form with their provider.

 •  Patients must comply with ongoing monitoring for eye exams  
[see Warnings and Precautions (5.1)].

Thrombocytopenia

•  Advise patients to inform their healthcare provider if they develop signs  
or symptoms of bleeding [see Warnings and Precautions (5.3)].

Infusion-Related Reactions

•  Advise patients to immediately report any signs and symptoms of infusion-related 
reactions to their healthcare provider [see Warnings and Precautions (5.4)].

Embryo-Fetal Toxicity

•  Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to inform their healthcare provider of a known or suspected 
pregnancy [see Warnings and Precautions (5.5), Use in Specific Populations  
(8.1, 8.3)].

•  Advise women of reproductive potential to use highly effective contraception during 
treatment and for 4 months after the last dose [see Warnings and Precautions (5.5), 
Use in Specific Populations (8.3)].

•  Advise males with female partners of reproductive potential to use effective 
contraception during treatment with BLENREP and for 6 months after the last dose 
[see Use in Specific Populations (8.3), Nonclinical Toxicology (13.1) of full Prescribing 
Information].

Lactation

•  Advise women not to breastfeed during treatment with BLENREP and  
for 3 months after the last dose [see Use in Specific Populations (8.2)].

Infertility

•  Advise males and females of reproductive potential that BLENREP may impair  
fertility [see Use in Specific Populations (8.3)].
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To watch the entire OncLive Peer Exchange® discussion,  
scan the QR code or visit, bit.ly/3SbmsVv

 Participating in the panel are, from left, Pedro C. Barata, MD, MSc; Mary-Ellen Taplin, MD; Andrew J. Armstrong, MD, MSc; 
Tanya B. Dorff, MD; and Evan Y. Yu, MD.

Novel AR-Targeted Therapies for Metastatic 
Hormone-Sensitive Prostate Cancer:  
Which One to Choose?
by CHRISTINA T. LOGUIDICE

THERAPEUTIC DEVELOPMENTS HAVE BEEN 
aimed at enhancing outcomes for patients with 
metastatic hormone-sensitive prostate cancer 
(mHSPC), an aggressive form of prostate cancer 
that may rapidly become castration resistant.1 

Advances in the understanding of the genom-
ics and biological functions of prostate cancer 
have resulted in the emergence of several new 
classes of agents that have improved outcomes 
in men with prostate cancer, including mHSPC.1 
For example, several next-generation androgen 
receptor (AR) signaling inhibitors have recently 
received expanded FDA approval to include treat-
ment of men with mHSPC.1-5

Although clinicians have welcomed the addi-
tion of novel AR-targeted agents to the mHSPC 
management arsenal, they have also faced the 
conundrum of how to best select among them 
when treatment intensification is needed.

During a recent OncLive Peer Exchange®, panel 
of experts in genitourinary cancer provided an 
overview of the FDA-approved novel AR-targeted 
agents for mHSPC, including the pivotal trials 
that led to their approval. They also shared the 
factors they consider when selecting among these 
agents and the rationale for using triplet therapy 
in some patient subgroups with mHSPC.

AVAILABLE AR-TARGETING AGENTS
Targeting the androgen-signaling axis remains the 
most effective strategy for treating patients with 

prostate cancer, which can encompass multiple 
approaches, including targeting gonadotropin-re-
leasing hormone to prevent release of luteinizing 
hormone, targeting cytochrome P450 (CYP) 17A1 
to restrain androgen synthesis, and directly target-
ing AR transcriptional activity.1 Four AR-targeted 
therapies have received approval for the treat-
ment of patients with mHSPC (TABLE).2-9 Of these 
treatments, abiraterone acetate (Zytiga) targets 
CYP17A1, and darolutamide (Nubeqa), enzalut-
amide (Xtandi), and apalutamide (Erleada) target 
AR transcriptional activity.1

Darolutamide
Darolutamide is the latest AR-targeted 
therapy to receive expanded indication 
for the treatment of men with mHSPC.2 
Approval for this indication was based 
on data from the phase 3 ARASENS 
trial (NCT02799602), which randomly 
assigned 1306 patients with mHSPC 
to receive darolutamide 600 mg orally 
twice daily plus docetaxel 75 mg/m2 
intravenously every 3 weeks for up 
to 6 cycles (n = 651) or docetaxel plus placebo 
(n = 655).10 The primary end point was overall 
survival (OS), which was assessed in the primary 
analysis after 533 patients had died (229 in the 
darolutamide arm and 304 in the placebo arm). 

The primary analysis showed a 32.5% lower 
risk of death in the darolutamide arm vs the 

placebo arm (HR, 0.68; 95% CI, 0.57-0.80;  
P < .001). At 4 years, the OS was 62.7% (95% 
CI, 58.7-66.7) in the darolutamide arm and 
50.4% (95% CI, 46.3-54.6) in the placebo arm. 
Additionally, darolutamide was associated with 
significantly greater benefits than placebo for 
several secondary endpoints, including time 
to castration-resistant prostate cancer, time to 
pain progression, symptomatic skeletal event-
free survival, time to first symptomatic skeletal 
events, and time to initiation of subsequent 
systemic antineoplastic therapy.10

Enzalutamide
The FDA approval of enzalutamide for 
mHSPC was based on data from the 
phase 3 ARCHES trial (NCT02677896), 
which randomly assigned 1150 patients 
with mHSPC to receive enzalutamide 
plus androgen deprivation therapy 
(ADT) or placebo plus ADT. Patients 
were stratified by disease volume and 
prior docetaxel chemotherapy. The 
study’s primary end point was radio-

graphic progression-free survival (rPFS).
“In the ARCHES trial, we showed that enzalut-

amide delays rPFS, which led to the FDA approval 
of that therapy,” said Andrew J. Armstrong, 
MD, MSc, who was an ARCHES study investi-
gator. Radiographic progression or death was 
reduced by 61% in the enzalutamide plus ADT 

Andrew J. 
Armstrong,  
MD, MSc
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arm vs the placebo plus ADT arm (HR, 0.39; 
95% CI, 0.30-0.50; P < .001), and the median 
rPFS was not reached in the enzalutamide arm 
vs 19 months in the placebo arm. Benefit with 
enzalutamide was observed across prespeci-
fied subgroups, with similar benefit regardless 
of disease volume (ie, low vs high) and prior 
docetaxel use. Superiority of enzalutamide vs 
placebo was also shown in key secondary end 

points, including time to prostate-specific anti-
gen (PSA) progression, time to initiation of new 
antineoplastic therapy, PSA undetectable rate, 
and objective response rate.11

“From the 5-year data that was presented at 
ASCO 2022, we see that many of these men are 
now being treated successfully for 5-plus years, 
still on drug, and still going where medians 
haven’t even been reached. This is phenome-
nal for our patients. It emphasizes the need for 
survivorship,” Armstrong said. 

The 5-year data come from the updated 
OS analysis of the phase 3 ENZAMET trial 
(NCT02446405), which randomly assigned 
1125 men to receive testosterone suppres-
sion plus open-label enzalutamide (n = 563) 
or a standard nonsteroidal antiandrogen ther-
apy (ie, standard-care group; n = 562).12 Prior 
to randomization, up to 12 weeks of testoster-
one suppression and 2 cycles of docetaxel were 
allowed. At a median follow-up of 68 months, the 
HR for death was 30% lower among the enzalut-
amide arm vs the standard care arm. No major 
differences were found in enzalutamide efficacy 
across subgroups. Although benefit was most 
apparent for patients with low-volume mHSPC 
not deemed to require docetaxel, patients with 
synchronous high-volume mHSPC necessitat-
ing docetaxel still showed benefit. Exploratory 
analyses suggested additional benefit with trip-
let therapy, adding enzalutamide to testosterone 
suppression and docetaxel.12

Apalutamide
Apalutamide was approved in mHSPC 
based on data from the phase 3 TITAN trial 
(NCT02489318), which randomly assigned 
1052 men with mHSPC to receive apalut-
amide plus ADT (n = 525) or placebo pus ADT 
(n = 527).13 At the final OS analysis, 
which included a median follow-up of 
44.0 months, the median treatment 
duration was 39.3 months with apalut-
amide, 20.2 months with placebo, and 
15.4 months with crossover. 

Apalutamide vs placebo reduced the 
risk of death by 35% (HR, 0.65; 95% CI, 
0.53-0.79; P < .0001) and by 48% when 
adjusting for crossover (HR, 0.52; 95% 
CI, 0.42-0.64; P < .0001). The median 
OS was not reached in the apalutamide arm vs 
52.2 months in the placebo arm. Patients who 
crossed over were analyzed as part of the inten-
tion-to-treat population in the placebo plus ADT 
group. At 48 months, the OS rates were 65.1% 
for patients who received apalutamide and 
51.8% for those who received placebo. Updated 
analyses of secondary end points based on the 
final data cutoff showed apalutamide plus ADT 
delayed second PFS and castration resistance (P 
< .0001 for both).13

Abiraterone Acetate
Data from the phase 3 LATITUDE trial 
(NCT01715285) supported the approval of 
abiraterone acetate for patients with mHSPC. 
Investigators randomly assigned 1199 patients 
with mHSPC to receive abiraterone acetate 
plus prednisone and ADT (n = 597) or match-
ing placebo plus ADT (n = 602).14 Patients had 
not received prior chemotherapy, radiotherapy, 
or surgery for metastatic prostate cancer and 
were stratified based on the presence of visceral 
disease and ECOG performance status. There 
were 2 primary end points: OS and rPFS. 

At the final OS analysis, which was performed 
after a median follow-up of 51.8 months, 
618 deaths had occurred (275 patients in the 
abiraterone arm and 343 in the placebo arm). 
Patients in the abiraterone arm had a signifi-
cantly longer OS compared with the placebo arm 
(53.3 months vs 36.5 months; HR, 0.66; 95% CI, 
0.56-0.78; P < .0001). Analysis of OS by subgroups 
found an OS benefit across most subgroups, with 

the exception of those with an ECOG 
performance status of 2 and those with 
a Gleason score below 8. The final anal-
ysis did not include a reanalysis of the 
rPFS, which was 33 months (95% CI, 
29.6-not reached) in the abiraterone arm 
versus 14.8 months (95% CI, 14.7-18.3) 
in the placebo arm (HR for radiographic 
progression or death, 0.47; 95% CI, 
0.39-0.55; P < .001) in the preplanned 
interim analysis.14

SELECTING AR-TARGETED THERAPY
With many novel AR-targeting therapies to 
select from, choosing the best one for each 
patient can pose a challenge for physicians. 
“From the medical oncology perspective, I spend 
a lot more time taking a good medical history 
than maybe I was doing when there were fewer 
options. Especially when I meet a new patient for 
the first time, I spend a [significant] amount of 
time taking [a detailed] cardiovascular history, 
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but also general medical health history,” Mary-
Ellen Taplin, MD, said. She explained that she 
looks at factors such as exercise toler-
ance, baseline respiratory status, and 
whether patients have had any falls 
over the past 2 years because these 
provide clues that help her select the 
best drug for each individual patient.

“If I have a patient who is [older], 
[is] relatively sedentary, and had a 
fall 6 months ago, I might shy away 
from enzalutamide. But 1 of the 
other 3 choices—apalutamide, darolutamide, or 
abiraterone—might be better for that particular 
patient. I’ll put in the prescription and try to get 
the prior authorization and copay information 

based on that,” she said. Regarding abiraterone 
acetate, Taplin said she would avoid it in patients 

with a compensated cardiac status and 
diabetes or trending toward diabetes. 

In those with a condition such as 
congestive heart failure, she said, the 
risk of fluid retention is a contraindi-
cation in her opinion, and for 
patients with diabetes, she 
has concerns that the concom-
itant prednisone would affect 
patients’ glucose tolerance. 

For patients who are good candi-
dates for any of the available agents, 
the panelists noted that decision-mak-
ing usually revolves around finances. 
“Once you find out what the co-pay 
is when you submit that prescrip-
tion, you want to make sure your patient can 

afford their medication,” Tanya B. Dorff, MD, 
said. Armstrong agreed and noted that costs 
among these agents may vary considerably. 
“Paradoxically, abiraterone acetate is generic, 
but it has some of the hardest co-pays because 
there are very few assistance programs for it….
Darolutamide might be easier because of co-pay 

assistance [access],” he said.
He also suggested that COVID-

19 vaccination may factor into 
decision-making with use of 
abiraterone acetate because of its 
concurrent administration with pred-
nisone. “A small dose of physiologic 
replacement prednisone would impair 
the vaccine efficacy, but we don’t have a 
lot of great data there,” he said.

ESTABLISHING CANDIDACY FOR 
TREATMENT INTENSIFICATION
Although mHSPC is generally considered an 
aggressive prostate cancer, it is still a heteroge-
neous disease that requires an individualized 
treatment approach to optimize outcomes. 
“Patients who tend to do worse are those with 
high-volume, de novo metastatic disease, which 
is different from those who also have metastatic 
disease but happen to [have a recurrence] years 
later and they’ve finished treatment,” Pedro C. 
Barata, MD, MSc, said. He noted that patients 
who tend to do worse have been shown to benefit 
from treatment intensification approaches, such 
as a triplet regimen that adds docetaxel and 

 Moderator Evan Y. Yu, MD, far right, leads the panel through a 
clinical case scenario.

TABLE.  Over view of  FDA - Approved Novel  AR-Targeted Therapies for  Men With mHSPC 2-9

Darolutamide Enzalutamide Apalutamide Abiraterone

Brand name Nubeqa Xtandi Erleada Zytiga

Approval of newest  
indication 

August 2022 December 2019 September 2019 February 2018

Newest indication With docetaxel for mHSPC mHSPC mHSPC With prednisone for mHSPC

Other indications Nonmetastatic CRPC Nonmetastatic CRPC Nonmetastatic CRPC mCRPC

Dosing for newest  
indication

600 mg (two 300-mg tablets) twice 
daily with food; first cycle of docetaxel 
should be administered within 6 weeks 
of darolutamide initiation

160 mg (four 40-mg capsules, four 
40-mg tablets, or two 80-mg tablets) 
once daily

240 mg (four 60-mg tablets) once daily 
with or without food

Concomitant GnRH analogue should 
be given concurrently if no bilateral 
orchiectomy

1000 mg (two 500-mg film-coated tablets or 
four 250-mg uncoated tablets) once daily + 
prednisone 5 mg orally once daily

Warnings/precautions Ischemic heart disease, seizure, 
embryo-fetal toxicity

Seizures, posterior reversible 
encephalopathy syndrome, 
hypersensitivity, ischemic heart 
disease, falls/fractures, and  
embryo-fetal toxicity

Cerebrovascular and ischemic 
cardiovascular events; falls/fractures; 
seizures, and embryo-fetal toxicity

Mineralocorticoid excess, adrenocortical 
insufficiency, hepatotoxicity, hypoglycemia, 
increased fractures and mortality in 
combination with radium Ra 223 dichloride, 
and embryo-fetal toxicity

Most common AEs 
mHSPC (≥ 10%): constipation, 
decreased appetite, rash, hemorrhage, 
weight gain, and hypertension

Across indications (≥ 10%): asthenia/ 
fatigue, back pain, hot flush, 
constipation, arthralgia, decreased 
appetite, diarrhea, and hypertension

Across indications (≥ 10%): fatigue, 
arthralgia, rash, decreased appetite, 
fall, weight loss, hypertension, hot 
flush, diarrhea, and fractures

Across indications (≥ 10%): fatigue, arthralgia, 
hypertension, nausea, edema, hypokalemia, 
hot flush, diarrhea, vomiting, upper respiratory 
infection, cough, and headache

Most common  
laboratory abnormalities

≥ 30%: anemia, hyperglycemia, 
decreased lymphocyte count, 
decreased neutrophil count, increased 
AST level, increased ALT level, and 
increased hypocalcemia

≥ 5%: decreased neutrophil count, 
decreased WBC count, hyperglycemia, 
hypermagnesemia, hyponatremia, and 
hypercalcemia

≥ 15%: decreased WBC count, 
hypertriglyceridemia

> 20%: anemia, elevated alkaline phosphatase 
level, hypertriglyceridemia, lymphopenia, 
hypercholesterolemia, hyperglycemia, and 
hypokalemia

AE, adverse effects; ALT, alanine aminotransaminase; AST, aspartate aminotransferase; CRPC, castration-resistant prostate cancer; GnRH, gonadotropin-releasing hormone; mHSPC, metastatic hormone-sensitive prostate cancer; WBC, white 
blood cell.

Tanya B. Dorff, MD

Pedro C. Barata, 
MD, MSc
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E P I S O D E  1 
Clinical Scenario 1: A 67-Year-Old 
With mHSPC

Evan Y. Yu, MD, centers the discussion on a 
clinical scenario of mHSPC. The expert  
panel considers how they might approach 
frontline therapy.

“Advances in the Management of Graft-Versus-Host Disease” is a 15-episode OncLive Peer Exchange® video series.  
To watch the full series, visit bit.ly/3bEDBXo, or get started by viewing one of the episodes below:

SCAN THE QR CODE OR VISIT  
bit.ly/3BWAy7U

SCAN THE QR CODE OR VISIT  
bit.ly/3R0Gh0M

SCAN THE QR CODE OR VISIT  
bit.ly/3a59nMQ

E P I S O D E  2 
mHSPC: Multimodality Care and 
Genetic Testing

Pedro C. Barata, MD; and Mary-Ellen Taplin, 
MD, comment on the respective roles of 
multidisciplinary care and genetic testing  
in mHSPC.

E P I S O D E  3 
Factors in Selecting AR-Targeted 
Therapy for Patients With mHSPC

Andrew J. Armstrong, MD, MSc; and Tanya 
B. Dorff, MD, provide their perspective on 
recent clinical trial data on triplet therapy with 
androgen receptor–targeted therapy.

NEXT UP

an AR-targeted therapy to ADT, as well as strat-
egies such as concomitant radiotherapy of the 
primary tumor. 

To ensure he identifies patients who would 
benefit from treatment intensification, Barata 
said he sequences all patients up front. “When 
I have [a patient with] an aggressive molecu-
lar profile, it makes me think about treatment 
intensification at that point,” he said. Another 
trigger he noted is a low PSA level. “It’s not 
concurrent with the amount of disease that you 
see,” he said. 

During the discussion, Armstrong explained 
that an analysis of the ARCHES study found 
that many patients receiving enzalutamide had 
radiographic progression despite not showing 
PSA progression, a finding he noted that could 
be applied to any AR therapy.15 “We’re all used 
to lying back and not doing imaging very often 
when you see that PSA [level] go down. But we 
saw that approximately one-third of patients 
with imaging showing progression at soft tissue 
or new bone metastasis didn’t have any rise 
in PSA [level] at all, and that’s kind of a scary 
thought,” he said.

Barata noted that the next step will be 
identifying all the patient subgroups who 
would benefit from treatment intensification 
approaches such as triplet therapy, as well as 

which intensification approach may be best 
suited to each subgroup. Ongoing studies are 
anticipated to help shed light on these areas. ■
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Investigators Lay Groundwork for Exploring  
TROP-2 as a Therapeutic Target in NSCLC
by KYLE DOHERTY

CLINICIANS LOOKING FOR ADDITIONAL 
options for the treatment of patients with  
non–small cell lung cancer (NSCLC) may soon 
be gaining another actionable biomarker with 
the emergence of exciting new data concerning 
targeting the cell-surface glycoprotein (TROP-2).1

“[TROP-2] is a calcium signal transducer that 
can activate the MAP kinase pathway, and down-
stream of MAP kinases are ERK1 and ERK2 
which are important mediators of progressions, 
proliferation, and metastases,” George R. Simon, 
MD, said during an OncLive® scientific inter-
change and workshop.  “TROP-2 is also involved 
in the activation of cyclin E and cyclin D as 
cell cycle progression proteins. TROP-2 signal-
ing appears to be dependent on beta-catenin and 
direct interaction between beta-catenin and the 
intracellular domain of TROP-2 has been asso-
ciated with stem-like properties for the cancer 
cell. There are many potential pathways TROP-2 
signaling can affect, leading to increased malig-
nant potential.”

Simon is a professor of medicine and depart-
ment chair of the H. Lee Moffitt Cancer Center 
as well as the executive medical director of the 
Moffitt Cancer Center-AdventHealth clinical 
research unit in Celebration, Florida.

During the interchange, Simon 
presented findings from a 2016 
meta-analysis performed by Zeng et al 
that evaluated the association between 
TROP-2 expression and prognosis 
among 2569 patients with solid tumors. 
The analysis encompassed 16 stud-
ies in Europe and Asia. Investigators 
extracted and summarized features 
from each trial including score for 
TROP-2 assessment, cut-off values to deter-
mine TROP-2 overexpression, and number of 
patients analyzed.2

The primary outcomes of the analysis were 
overall survival (OS) and disease-free survival 
(DFS). Findings from the analysis showed that 
TROP-2 overexpression was associated with worse 

OS outcomes (pooled HR, 1.896; 95% CI, 1.599-
2.247, P < .001) and a shorter DFS (pooled HR, 
2.336; 95% CI, 1.596-3.419, P < .001). Specifically, 
among patients with NSCLC (n = 93), OS was also 

significantly reduced for patients with 
TROP-2 overexpression (HR, 1.60; 95% 
CI, 0.15-17.26).

In another retrospective study, Li et 
al sought to more specifically define 
the role of TROP-2 overexpression in 
NSCLC. Investigators examined TROP-2 
expression via immunohistochem-
istry in a population of 68 patients 
with lung adenocarcinoma.3 

Results from the analysis showed that 
TROP-2 expression was significantly elevated in 
the tissue from patients with adenocarcinoma 
compared with normal lung tissue (P < .05). 
Additionally, among patients with lung adenocar-
cinoma, TROP-2 overexpression was correlated 
with worse tumor, node, metastasis stage (P = 
.012), lymph node metastasis (P = .038), and 
histologic grade (P = .013). A Kaplan-Meier 
survival analysis also determined that disease 
harboring high levels of TROP-2 was associated 
with a poor prognosis (P = .046).

Investigators concluded that TROP-2 plays a 
significant role in promoting lung adenocarci-
noma and could be a novel prognostic biomarker 
as well as a therapeutic target in the space.

“We now know from previous studies that 
TROP-2 expression is associated with poor prog-
nosis,” Simon said. “[This is true] specifically in 
adenocarcinomas and not so much in squamous 
or carcinomas and because of its selective expres-
sion in tumors vs normal lung and an increased 
expression in adenocarcinomas. It is thought to 
be a potentially actionable biomarker in patients 
with nonsquamous NSCLC.”

TROP-2–DIRECTED AGENT  
DISPLAYS ROBUST RESULTS
TROP-2–targeted therapeutics, specifically 
antibody-drug conjugates (ADCs), are under 
investigation in patients with solid tumors. These 
include the novel agent datopotamab deruxte-
can and an agent that has demonstrated strong 
signals in breast cancer, sacituzumab govitec-
an-hziy (Trodelvy), which are the focus of several 
ongoing trials in NSCLC (TABLE). Datopotamab 
deruxtecan is an ADC made up of a TROP-2–
directed monoclonal antibody conjugated to a 
topoisomerase I inhibitor via a tetrapeptide-based 
cleavable linker.4 

ADC, antibody-drug conjugate; mAb, monoclonal antibody; Trop-2, trophoblast cell surface antigen 2. 

A TROP-2–directed ADC comprises a cytotoxic drug (payload) attached to a mAb via a linker. The mAb binds to TROP-2 on the surface of tumor cells, facilitating 
endocytosis of the ADC. The ADC then undergoes lysosomal degradation, causing intracellular release of the cytotoxic payload.

Adapted from Fu Y et al. Antib Ther. 2018;1(2):33-43. doi:10.1093/abt/tby007
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FIGURE.  Mechanism of  Act ion for  TROP-2–Directed Ant ibody -Drug Conjugates
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Simon, MD
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TROPION-PanTumor01 (NCT03401385) is a 
phase 1 dose-escalation/dose-expansion study 
that is evaluating datopotamab deruxtecan 
in patients with solid tumors who were unse-
lected for TROP-2 expression. Notably, the trial 
permitted patients with stable or treated brain 
metastases. The primary end point of the trial 
is safety and tolerability. Secondary end points 
consisted of efficacy and pharmacokinetics.

In the NSCLC cohort (n = 180), the median 
number of prior therapies was 3 (range, 1-9).  
A little less than half of patients (42%) were  
aged at least 65 years, 37% had a history of  
brain metastases, and nearly all had received 
prior chemotherapy (96%). Patients were 
treated with datopotamab deruxtecan at a 
dose of 4 mg/kg (n = 50), 6 mg/kg (n = 50), or 
8 mg/kg (n = 80).

At a median follow-up of 11.4 months (range, 
3.1-25.9), the overall response rate (ORR) by 
blinded independent central review was 24%, 
26%, and 24% in the low-, middle-, and high-dose 
groups, respectively. Two patients in both the 
4 mg/kg and 6 mg/kg groups were still undergo-
ing treatment with unconfirmed responses as of 
the January 8, 2021, data cutoff.

In terms of safety, treatment-emergent adverse 
events (TEAEs) at grade 3 or greater were 
observed in 47% of patients across dose levels. 
Common TEAEs of any grade reported across dose 
levels included nausea (52%), stomatitis (48%), 
alopecia (39%), and fatigue (32%). Any-grade 
TEAEs of special interest due to their frequency 
with another TROP-2 directed ADC were not as 
frequent with datopotamab deruxtecan treatment: 
decreased neutrophil count/neutropenia (6%) and 
diarrhea (16%).

Treatment discontinuation due to TEAEs 
occurred at a rate of 15% overall, with 14% of the 
6 mg/kg group, 10% of the 8 mg/kg group, and 
19% of the 8 mg/kg group being forced to stop 
treatment due to a TEAE. Drug-related intersti-
tial lung disease, a commonly observed TEAE for 
ADCs, occurred at any grade in 11% of patients 
across dose levels. Any-grade drug-related inter-
stitial lung disease was more common at the 
highest dose level (15%) compared with the 
4 mg/kg dose (10%) and the 6 mg/kg dose (4%).

“The 4 mg/kg and the 6 mg/kg doses were 
better tolerated than the 8 mg/kg,” Simon said. 
“The most common adverse effects were muco-
sal inflammation, stomatitis, anemia, and fatigue. 
Importantly, a significant amount of interstitial 
lung disease [was also] reported.”

Study authors concluded that datopotamab 
deruxtecan has demonstrated promising efficacy 
with a manageable safety profile for a heavily 
pretreated population with advanced/meta-
static NSCLC. Six mg/kg was determined to be 
the recommended dose in the phase 3 TROPION-
LUNG01 trial (NCT04656652).

ONGOING TRIALS ARE CHARTING  
THE FUTURE OF TROP-2
On the heels of the exciting findings from 
TROPION-PanTumor01, TROPION-LUNG01 was 
initiated to further examine the safety and effi-
cacy of datopotamab deruxtecan compared with 
docetaxel. The randomized, parallel assign-
ment trial is aiming to enroll approximately 
590 patients with advanced or metastatic NSCLC 
with or without actionable genomic alterations.5

Datopotamab deruxtecan 6 mg/kg will be 
given as an intravenous infusion on day 1 of 
each 3-week cycle. Similarly, docetaxel 75 mg/
m2 will be administered intravenously on day 1 of 
each 3-week cycle.

Patients with actionable genomic alterations 
need to have experienced disease progression on 
or after 1 platinum-containing therapy and 1 to 
2 prior lines of approved targeted therapy. Those 
without actionable genomic alterations must also 
have received at least 1 platinum-containing 
regimen, as well as an anti-PD-1/PD-L1 mono-
clonal antibody. 

The primary end points of the trial are progres-
sion-free survival (PFS) and OS. Secondary 
end points include ORR, duration of response 
(DOR), and safety. The trial is actively recruit-
ing patients and has an estimated completion date 
of June 27, 2024.

Additionally, the phase 2 TROPION-Lung05 
trial (NCT04484142) is also currently evaluating 
datopotamab deruxtecan monotherapy in patients 
with NSCLC. The trial will enroll approximately 
137 patients whose disease harbors known action-
able genomic alterations and who have been 
treated with 1 prior platinum-containing ther-
apy and at least 1 targeted therapy. Datopotamab 
deruxtecan will again be given intravenously at a 
dose of 6 mg/kg once every 3 weeks.6

The primary end point is ORR. Secondary end 
points include PFS, DOR, OS, and safety. The trial 
is no longer accepting new patients and is esti-
mated to be completed by May 2024.

Finally, investigators of the phase 2 ORCHARD 
trial (NCT03944772) are seeking to establish the 

role of TROP-2 inhibition in combination with 
the EGFR tyrosine kinase inhibitor, osimertinib 
(Tagrisso) in patients with EGFR-mutant advanced 
NSCLC with progression following first-line treat-
ment with the osimertinib.7

Patients without a biomarker match (ALK, RET, 
BRAF) will receive oral osimertinib 80 mg once 
daily plus intravenous datopotamab deruxte-
can 4 mg/kg every 3 weeks. If no dose-limiting 
toxicities occur in the first 3 or 4 patients, enroll-
ment to a 6-mg/kg dose cohort can be initiated. 
Safety and tolerability data will inform expansion 
of the 4- or 6-mg/kg cohort to 16 patients. Tumor 
assessments using RECIST 1.1 criteria will be 
performed every 6 weeks for the first 24 weeks, 
then every 9 weeks until disease progression. 
The primary outcome is investigator-assessed 
confirmed ORR. Secondary outcomes include 
safety/tolerability, DOR, and pharmacokinetics.7

Sacituzumab Govitecan Undergoes Investigation
The ADC sacituzumab govitecan will be evalu-
ated vs single-agent docetaxel during the phase 3 
EVOKE-01 trial (NCT05089734) in patients with 
metastatic NSCLC who have progressed on or 
after platinum-based chemotherapy and immune 
checkpoint inhibitor therapy. According to a 
trial overview presented in a poster during the 
International Association for the Study of Lung 
Cancer (IASLC) 2022 World Conference on Lung 
Cancer, the primary end point of the open-label, 
global, multicenter, randomized trial is to deter-
mine if sacituzumab govitecan will provide an 
overall survival (OS) benefit vs docetaxel in this 
patient population.8

Previously reported data from the phase 1/2 
IMMU-132-01 basket study (NCT01631552) 
showed that single-agent sacituzumab govitecan 
produced a median OS of 9.5 months, an ORR of 
16.7%, and a manageable safety profile in patients 
with metastatic NSCLC, including 59% who 
received at least 3 prior lines of therapy. ■

For a full list of references,  
see the article at  . 

TABLE.  Select  Ongoing Tr ia ls  Evaluat ing TROP-2 ADCs in NSCLC

Trial name (ClinicalTrials.gov identifier) Phase Intervention Primary outcomes

TROPION-PanTumor01 (NCT03401385) 1 Datopotamab deruxtecan DLTs, AEs

TROPION-LUNG01 (NCT04656652) 3 Datopotamab deruxtecan vs docetaxel PFS, OS

TROPION-Lung05 (NCT04484142)a 2 Datopotamab deruxtecan ORR

TROPION-Lung08 NCT05215340 3
Pembrolizumab plus datopotamab 

deruxtecan vs pembrolizumab
PFS, OS

ORCHARD (NCT03944772) 2 Datopotamab deruxtecan ORR

EVOKE-01 (NCT05089734)  3 Sacituzumab govitecan vs docetaxel OS

ADCs, antibody-drug conjugates; AEs, adverse effects; DLTs, dose-limiting toxicities; NSCLC, non–small cell lung cancer; ORR, objective response rate;  
OS, overall survival; PFS, progression-free survival.

aActive, not recruiting.
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Novel Interventions May Reduce Phlebotomy  
Use in Patients With PV
by BRITTANY LOVELY 

PATIENTS WITH POLYCYTHEMIA VERA 
(PV), a myeloproliferative neoplasm associ-
ated with JAK2 mutations and overproduction 
of red blood cells, often require regular thera-
peutic phlebotomies to avoid thrombosis. The 
most common presentations of thrombosis in PV 
include stroke, myocardial infarction, periph-
eral arterial thrombosis, transient ischemic 
attack, peripheral vein thrombosis, pulmo-
nary embolism, and thrombosis in unusual 
venous districts.1

To achieve acceptable disease control, 
patients with low-risk disease may 
need to undergo phlebotomy up to 
5 times per year, which can lead to 
adverse effects (AEs) such as iron defi-
ciency. Those with high-risk disease 
require cytoreduction and correction 
of cardiovascular risk factors with or 
without phlebotomy.1,2

Alternative interventional treat-
ments to reduce the risk of thrombosis represent 
a significant unmet need in the community 
setting as phlebotomy and cytoreductive thera-
pies including hydrea, ruxolitinib (Jakafi), and 
interferons have not demonstrated consistency 
in efficacy or tolerability (TABLE1).2 

“Many patients who use pills, injections, [or] 
cytoreductive therapies, to minimize the need 
for phlebotomy. [However,] it seems that the 
achievement of the goal [to] control the hemato-
crit [levels] below 45% is not readily achieved in 
the community setting,” Srdan Verstovsek, MD, 
PhD, said in an interview with OncologyLive®. 
“Many times, we considered PV a benign condi-
tion, [but] when you dig in and analyze the 
results it’s not so. Individuals are unnecessar-
ily exposed to uncontrolled blood cell counts, 
which leads to untimely death from the throm-
botic events. To optimize care in a community 
setting for patients with PV, we should all 
engage in developing new drugs.” Verstovsek 
is the United Energy Resources Inc, professor 

of medicine, director of the Hanns A. Pielenz 
Clinical Research Center for Myeloproliferative 
Neoplasms, and chief of the Section for 
Myeloproliferative Neoplasms in the Department 
of Leukemia at The University of Texas MD 
Anderson Cancer Center in Houston.

ASSESSING THE UNMET NEED  
FOR PATIENTS WITH PV
“Most patients with PV will get at least 1 phle-
botomy during the course of their treatment,” 

Aaron Gerds, MD, said in an interview 
with OncologyLive®. “Even if they are 
going to [receive] alternative medica-
tion we may use phlebotomy early on 
to quickly get hematocrit down after 
diagnosis. Patients who are lower risk 
for thrombosis would be treated with 
phlebotomy alone and patients who are 
higher risk for thrombosis are treated 
with a medication, which can free them 

from the need for phlebotomy. But there are still 
a significant proportion of patients who require 
phlebotomy in addition to a medication to control 
counts. They’re really getting 2 treatments at 
once, which is complicated to manage, and can 
lead to multiple adverse effects.” Gerds is an 
assistant professor in medicine (hematology and 
medical oncology) at Cleveland Clinic Taussig 
Cancer Institute in Ohio.

A phase 3 study is underway to assess 
outcomes for patients with previously diagnosed 
PV who require phlebotomy on a regular basis. 
VERIFY (NCT05210790) will evaluate whether 
the addition of the novel hepcidin mimetic 
rusfertide to ongoing therapy for PV will elimi-
nate the need for patients to receive or prolong 
time between phlebotomies.2,3

“The phase 3 study is built on the expe-
rience from the phase 2 study [REVIVE; 
NCT04057040],” Verstovsek said. “It includes 
patients from a variety of backgrounds. They 
don’t necessarily need to be on any therapy at 

all, if they fulfill the requirement of too many 
phlebotomies, which is certainly harmful for 
them. The patients would come often at the 
beginning to make sure that they are [treated] 
optimally with rusfertide, [and determining the] 
optimal dose without the adverse effects [may] 
require a few months of adjustments. [There is 
planned] long-term follow-up, almost a year and 
more, because PV is a lifelong condition.”

Rusfertide works by suppressing PV eryth-
ropoiesis. “Basically, it tricks the bone marrow 
into thinking it’s already iron deficient when it 
isn’t, thus slowing down the production of red 
blood cells keeping the hematocrit under 45%,” 
Gerds explained.

REVIVE assessed the ability of rusfertide 
to maintain hematocrit levels below 45%. All 
patients underwent phlebotomy to achieve hema-
tocrit below 45% prior to prior to the first dose of 
rusfertide dose. Seventy patients received rusfer-
tide at a median dose of 40 to 60 mg weekly via 
self-administered subcutaneous dosing. 

Among 63 evaluable patients, during the first 
28 weeks of treatment, 84% of patients did not 
require a phlebotomy. Of those who did proceed 
to phlebotomy, 14% required 1 and 2% required 2 
phlebotomies.2 Rusfertide demonstrated similar 
efficacy in all categories of patients, independent 
of the PV patient risk category or concurrent 
therapy with hydroxyurea, interferon or ruxoli-
tinib. In terms of safety, the most common AE 
was injection site reaction (33%) but no patients 
discontinued because of injection site reactions.

“Here is a drug that is effective, it is safe, it 
is self-administered, it is therefore simple, and 
it appears to be durable,” Verstovsek said of 
the phase 2 data.

VERIFY AIMS TO EXTEND  
PHLEBOTOMY-FREE INTERVALS
The double-blind, placebo-controlled trial will 
evaluate patients with PV randomly assigned 
1:1 to ongoing therapy with either rusfertide or 
placebo. The primary efficacy will be evaluated 
during weeks 20 to 32, with primary end anal-
ysis reported at week 32. At that time the study 
will be unblinded. Durability of response will be 
assessed between weeks 32 to 52; all enrolled 
patients then will proceed with their ongoing 
therapy and rusfertide. (FIGURE2,3).

At week 52, durability of response will be 
evaluated and patients will enter the long-term 
safety follow-up (weeks 52-156). Therapy admin-
istered during this portion of the trial will be 

TABLE.  Risk Strat i f icat ion in  Pat ients With PV 1

Risk category Risk variables Therapy

Low 
Age < 60 years; and no 
thrombosis history 

Phlebotomy, correction of cardiovascular risk factors, and 
aspirin 

High 
Age ≥ 60 years and/or 
thrombosis history 

Cytoreduction, and correction of cardiovascular risk 
factors, and aspirin with or without phlebotomy

PV, polycythemia vera.

Aaron Gerds, MD
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PV therapy plus rusfertide. The end of treatment 
is week 156 with an additional safety follow-up 
period occurring for 4 weeks.2,3

Verstovsek noted that the aim of the trial is not 
to eliminate disease but control it. “We want to 
prove that rusfertide is effective, safe, simple, and 
long lasting. Studies such as [VERIFY] that cover 
[approximately] 1 year are the norm for PV and 
we are looking forward to this study to be open 
across the globe over the next couple of years. 
[We want to demonstrate] the value of eliminating 
the need for phlebotomy, improving the quality of 
life for these patients, and having it on the market 
for our patients in every practice,” he said.

TAKING THE PATIENT  
INTO CONSIDERATION
Gerds noted that patients may also benefit from 
the elimination of the multiple burdens associ-
ated with phlebotomy. “It leads to iron deficiency 
and [individuals] can be symptomatic from 
the iron deficiency—they can experience tired-
ness, achiness, changes in hair and nails, and 
the most famous adverse effect of iron defi-
ciency being pica, the urge to eat dirt or ice. 
Additionally, [phlebotomy] takes time,” Gerds 
said noting that the scheduling and repeat tests 
are a “logistical hassle.”

Self-administration of the agent is also a key 
differentiator for patients with PV. “Patients 
[administer] the shot at home. Thinking about a 

systems-based approach to delivering of care, an 
infusion or injection room chair [remains free] 
in your cancer center,” Gerds said. 

He added that there are several barriers to 
overcome, most of which rely on patient educa-
tion. “When prescribing a medication such 
as rusfertide, you also have to prescribe the 
syringes and the needles, and you have to teach 
the patient how to do the injections,” he said. 

At Cleveland Clinic, Gerds noted that they 
provide educational videos and offer nursing 
visits. “We also need to instruct them to on how 
to care for the medication at home—do not store it 
in extreme temperatures, how to draw from the 
vial, etc,” Gerds said. 

In June 2021, the FDA granted breakthrough 
therapy designation to rusfertide as a potential 
therapeutic option for patients with PV to  
reduce erythrocytosis in those who do not 
require further treatment for thrombocytosis 
and/or leukocytosis.4 

“I would envision, if we are successful in prov-
ing the value in eliminating phlebotomy and 
improving quality of life, that rusfertide would 
be a natural choice for individuals who are 
otherwise low risk, manage with phlebotomy 
alone, and have problems with it,” Verstovsek 
said. “Rusfertide appears to fulfill the purpose 
in patients who are low risk and for patients 
who are receiving some other cytoreductive 
therapy [such as] hydroxyurea in suboptimal 

responders. Adding rusfertide to optimize the 
care eliminates the need for phlebotomy and is 
a natural next step. I think there is a possibil-
ity of multiple different clinical scenarios where 
the drug may become valuable for low-risk to 
high-risk patients.”

Gerds noted that next steps for building on 
this research is improving the concurrent 
medications administered for this patient popu-
lation as well as the identification of prognostic 
biomarkers. “We always want to [achieve] deep 
remissions and have [patients] live much longer 
than we would anticipate. And the truth is 
patients with PV often do very well...but we lack 
a lot of good biomarkers.”  ■
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FIGURE.  Phase 3 Study of  Rusfer t ide for  PV 2,3

CBC, complete blood count; PV, polycythemia vera; WBC, white blood cell; WHO, World Health Organization.

Enrolling Double-Blind Placebo-Controlled Phase 3 Study (VERIFY)

Week 32 
Primary end point analysis

Week 156/end of treatment

Key inclusion criteria
• Age ≥ 18 years
•  Meet revised 2016 WHO criteria for 

the diagnosis of PV and have either 
JAK2 V617F mutation or JAK2 exon 
12 mutation.

•  ≥ 3 phlebotomies due to 
inadequate hematocrit control in 
6 months before randomization 
or at least 5 phlebotomies due to 
inadequate hematocrit control in 1 
year before randomization.

•  CBC values immediately prior to 
randomization:
1.  Hematocrit < 45%,
2.  WBC 4000/μL to 20,000/μL 

(inclusive), and
3.  Platelets 100,000/μL to 

1,000,000/μL (inclusive)
•  Subjects receiving cytoreductive 

therapy at randomization must be 
on a stable PV therapy regimen.

•  Subjects treated with phlebotomy 
alone at randomization must have 
stopped cytoreductive therapy 2 to 
6 months before screening.

Part 1 Part 2

Part 1a
Double blind (Weeks 0-32) Part 1b

Durability of response 
(Weeks 32-52)

Long-term safety follow-up 
(Weeks 52-156)

Safety  
follow-up  
(4 weeks)

(Weeks 0-20)
Primary efficacy

(Weeks 20-32)

Ongoing therapy + 
rusfertide PV therapy + rusfertide

Ongoing therapy + placebo  
(n=125)

Ongoing therapy + rusfertide  
(n=125)
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Investigators Seek to Resolve  
the “Obesity Paradox” in Lung Cancer
by SAI YENDAMURI MD, FACS; and JOSEPH BARBI, PhD

SMOKING IS ASSOCIATED WITH the most widely known 
cancer causing carcinogen across the world. However, a second, 
more insidious factor has been increasingly recognized for its 
role in promoting cancer growth: obesity. 

Authors of a 2016 manuscript from the International Agency 
for Research on Cancer looked at data on several different 
cancer types and were the first to publish findings that promi-
nently identified obesity as an important risk factor, as well as 
a prognostic factor, in at least 13 types of human cancer.1 Six 
years later, that observation has become even more important 
in the context of the obesity epidemic, which has the United 
States firmly in its grip. Americans are becoming overweight 
at an increasingly alarming rate, creating an urgent need 
to understand how obesity affects cancer risk, progression, 
and treatment. 

Analyses by our group at Roswell Park Comprehensive 
Cancer Center in Buffalo, New York, have demonstrated that 
in lung cancer, the relationship between obesity and either 
carcinogenesis or cancer progression is more nuanced. Most 
studies that have examined this relationship use 
body mass index (BMI) as a measure of obesity. 
Notably, many investigators have observed a posi-
tive relationship between high BMI and better 
outcomes in patients with lung cancer, as well 
as a decreased risk in the incidence of lung 
cancer. These observations are at odds with 
preclinical experiments that have for years 
shown an association between a high-fat 
diet, obesity, and, ultimately, increased 
rates of cancer development and progres-
sion. The discrepancy between these lines 
of evidence is known as the obesity paradox.

VISCERAL FAT, RELATED IMMUNOSUPPRESSION 
ARE DRIVERS OF LUNG CANCER
Recent investigations at Roswell Park have helped to unravel 
this paradox. Understanding that BMI may not accurately depict 
visceral obesity, which is known to be the main culprit behind 
many obesity-related negative health effects, for the same 
reason we sought to measure obesity differently in patients 
with lung cancer.

As most patients with lung cancer in the United States have 
a PET scan performed as part of their diagnostics and treat-
ment planning, the CT component of the PET scan was chosen 
to identify and measure visceral fat. Using images obtained 
at the third lumbar level, investigators measured visceral fat 
using analysis software and normalized this readout against 
total body fat at that level. Armed with this new measure, 
called the visceral fat index, investigators sought to recali-
brate the relationship between visceral fat and lung cancer. 
Consistent with the hypothesis and the wealth of available 
preclinical data, we saw clear indications that patients with a 
high visceral fat index had a higher recurrence rate after treat-
ment for lung cancer. 

Investigations strongly suggest that this relationship is 
mediated by the immunosuppression that is a by-product of 
visceral obesity.2 Recent findings from our group suggest 
that in patients, as well as in preclinical models, obesity 
leads to a rewiring of the metabolic processes and immune 
cells that form the basis of these observations. We are 
focused specifically on understanding the role of regulatory 
T cells in the tumor microenvironment of patients who are 
obese because these suppressor cells are enhanced in both 
their frequency and activation status by obesity. Ongoing 
studies implicate these cells as an unappreciated link 
between obesity’s effects on metabolism and the immune 
response. We believe, though, that these data are just the tip 
of the iceberg. 

STUDIES ARE UNDERWAY WITH WIDELY 
PRESCRIBED DIABETES DRUG 
Although the resolution of the obesity paradox and lung 
cancer is exciting, the implications of these observations 

in the therapeutic space hold the potential for an 
even greater effect. In both retrospective clini-

cal data sets and carefully controlled preclinical 
experiments, we have found that the antican-

cer effect of the widely used antidiabetic 
drug metformin is accentuated in the 
context of obesity. 

Testing the notion that specific patient 
characteristics such as obesity may 
affect the relative potency of metformin 
on lung cancer survival, we analyzed 
the patient outcomes of 756 non–small 

cell lung cancer (NSCLC) cases with 
early-stage (stage I/II; n = 490) or late-

stage disease (stage III/IV; n = 266) who either did or did not 
use metformin (n = 121 and n = 635, respectively) and did not 
receive neoadjuvant therapy. 

Results showed that metformin use is associated with 
improved overall and recurrence-free survival only in patients 
who are overweight or obese, defined as a BMI greater than  
25 kg/m2. A manuscript is in preparation. These results expand 
on the finding of a previous study from our group3 and another 
large-scale study using data obtained from the Veterans 
Association Cancer Database.4 Corroborative findings obtained 
from immunocompetent preclinical lung cancer models aligned 
with these observations.

Results of preclinical studies suggest that metformin signifi-
cantly reduces tumor development in the obese context but has 
little to no effect on tumor burden in normal-weight controls. 
Furthermore, flow cytometric evaluation of tumors in the 
cohort with obesity identified several previously described 
obesity-associated mediators of immune dysfunction (eg, wide-
spread upregulation of the immune checkpoint factors PD-1 
and LAG3, elevated myeloid-derived suppressor cell propor-
tions and activity), metformin treatment was associated with ©
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their reversal specifically in obese models. 
Interestingly, the drug had little effect on the 
tumor immune contexture of normal-weight 
controls, and gene-expression analysis failed 
to reveal considerable alterations in canonical 
cancer pathways. A manuscript on these data is 
also in production.

FINDINGS SHOULD INFORM DESIGN OF 
LUNG CANCER CLINICAL TRIALS
Results of preclinical and clinical studies in this 
area suggest that metformin has an anticancer 
effect in NSCLC that is restricted to overweight 
individuals, highlighting the potential to improve 
treatment outcomes by applying favorable, 
context-specific immune reprogramming. This 
work also provides the rationale for using high 
BMI as a predictive biomarker of the anticancer 
effect of metformin in lung cancer. A proof-of-prin-
ciple study in the prevention space is underway 
at 3 centers nationally, based on our extensive 
preliminary data and supported by a $3.1 million 
R01 award from the National Cancer Institute.5 

Although further study is needed to fully 
realize the implications of these findings for 
physicians and patients, these observations 
should inform the design of future clinical 
trials exploring obesity’s effects on lung cancer 
outcomes and the potential use of drugs 
like metformin for anticancer benefit. They 
also demonstrate the unappreciated value 
of repurposing long-studied agents—in this 
case, an inexpensive, well-tolerated, and 
widely used diabetes drug—in specific sets of 
patients with cancer. ■

For more information on the ongoing research at 
Roswell Park, visit roswellpark.org.
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Roswell Park Opens The 11 Day Power Play 
Cancer Resource Center

ROSWELL PARK COMPREHENSIVE CANCER 
CENTER in Buffalo, New York, has officially 
opened The 11 Day Power Play Cancer Resource 
Center. The newly renovated space is located on 
the first floor of the main hospital and is a place 
where patients and their families can find infor-
mation, support, comfort, and connection at 
Roswell Park. Services in the new space include 
patient education, wellness activities, self-care 
and materials for entertainment and comfort. 
This resource is possible thanks to dona-
tions to Roswell Park from The 11 Day Power 
Play organization, founded by Mike and Amy 
Lesakowski in 2016.

“Knowing our patients and their loved ones 
have a dedicated area at Roswell Park to seek 
relief, have a quiet moment, educate themselves 
on what’s ahead and connect with other people 
in the cancer community is amazing,” Martha 
Hickey, manager of the resource center, said. 
“And knowing it is made possible by support 
from the community is even better.”

To accommodate for the growing patient popu-
lation and need for the services available in the 
resource center, Roswell Park expanded the foot-
print, also opening the Elevate Salon earlier in 
2022. The 11 Day Power Play Cancer Resource 
Center will work in conjunction with the salon to 
offer wig and hair coverings to cancer patients 
experiencing hair loss due to treatment. In both 
spaces, visitors will feel the warmth and knowl-
edge of our compassionate staff and volunteers.

“On behalf of The 11 Day Power Play organiza-
tion and its supporters, we know this beautiful 
new space will provide the necessary respite, 

hope and resources cancer patients and their 
families need,” Amy Lesakowski, cofounder and 
executive director of The 11 Day Power Play 
organization said. “We are proud and honored to 
have it bear The 11 Day Power Play name.”

In addition to donations from The 11 Day 
Power Play, the new cancer resource center was 
made possible thanks to donations from the 
community, the Buffalo Sabres, the West Herr 
Automotive Group, Michael and Michelle Gacioch 
and the Zeron Foundation.

The 11 Day Power Play Cancer Resource 
Center is the second space on Roswell Park’s 
campus that the event has named. Earlier 
this year, The 11 Day Power Play organiza-
tion fueled cancer research by naming a lab on 
Roswell Park’s campus, The 11 Day Power Play 
Cell Therapy Center. This lab will allow Roswell 
Park investigators to advance cell therapy 
options for patients in Western New York and 
around the world.

The center will be led by Renier Brentjens, 
MD, PhD, deputy director, the Katherine Anne 
Gioia Endowed Chair in Cancer Medicine, 
chair of the Department of Medicine, and 
professor of oncology in the Departments of 
Medicine and Immunology at Roswell Park. He 
will be joined by Juan Adrover, MS; Dharmesh 
Gopalakrishnan, MD; Ryan McDowell, PhD; and 
Terence Purdon, MS. ■

For more information on The 11 Day Power 
Place Cancer Resource Center and Roswell 
Park Comprehensive Cancer Center, 
visit bit.ly/3xAClwT.
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SEQUENCING COMPLEXITIES WITH chemo-
therapy-based regimens in metastatic breast 
cancer (mBC) pose unique challenges for value-
based decision-making in routine practice. 
Selection of chemotherapy options requires risk 
quantification, patient preference, and clinical 
context of the patient being cared for, including 
socioeconomic factors.

According to results of a dynamic microsim-
ulation of 10,000 women with mBC divided into 
3 cohorts based on commonly observed base-
line characteristics, investigators found that 
treatment sequences offered “indistinguish-
able differences” in the quality-adjusted life 
year (QALY) assessments but had notable differ-
ences in cost. “We also found that the relative 
difference in total costs associated with each 
alternative sequence was quite variable by 
cohort, with cohort 3 [patients with taxane- 
exposed/anthracycline-naïve disease] having 
the smallest percentage change in cost by 
sequence,” the study authors wrote.1

Several approved agents are available for first-
line treatment of patients with mBC; however, 
most will experience disease recurrence, and 
sequencing guidelines are unclear. To provide 
insight on appropriate treatment pathways for 
patients with endocrine-refractory or triple-neg-
ative mBC, investigators sought to elucidate 
tradeoffs in quality of life and cost.

ILLUMINATING COSTS OF  
SEQUENCING DECISIONS
Building a model that reflected a dynamic 
microsimulation, 10,000 women 18 years or 
older in each cohort who experienced monthly 

events for 10 years or until death were followed 
to evaluate outcomes of various sequencing 
patterns of systemic therapies. All clinical 
scenarios evaluated in the model had partici-
pants either progress or demonstrate intolerance 
to first-line treatment.

Investigators leveraged insights from 2 clin-
ical experts on the study team and 6 external 
medical oncologists to develop a treatment 
portfolio that would reflect real-world clinical 
scenarios for the 3 treatment groups as follows:

1.  Unexposed to either taxane or anthracycline
2.  Taxane- and anthracycline-exposed, and 
3.  Taxane-exposed/anthracycline-naive.

Additionally, NCCN guidelines were used to 
generate recommended single-agent cytotoxic 
therapies, which were then evaluated against data 
from MarketScan and by a number of external 
advisers at academic institutions and the Centers 
for Disease Control and Prevention. Investigators 
noted that although patients may receive combi-
nation therapies in clinical practice, the model 
was simplified to provide meaningful insight for 
monotherapy treatment pathways only.

Input parameters for the simulations includ-
ing presumptions for overall survival (OS) and 
progression-free survival (PFS) were based on 
data from the EMBRACE trial (NCT00388726), 
PELICAN trial (NCT00266799), and a phase 3 
trial (NCT00078572). These studies evaluated 
eribulin mesylate vs treatment of physician’s 
choice, pegylated liposomal doxorubicin plus 
capecitabine, and lapatinib plus capecitabine vs 
capecitabine, respectively. The median OS for 
comparison was 25.14 months, assuming equal 

efficacy, with a median PFS in the first line of 
5.96 months and a median PFS in subsequent 
lines of therapy of 4.02 months.

“In our primary analyses, we treated survival 
as equivalent across treatments, following exist-
ing guidelines and best available evidence,” 
the authors wrote, adding it was assumed that 
all participants would not respond to or toler-
ate first and subsequent therapies. “In this way, 
each [participant] could conceivably receive all 
3 treatment options within each of the 3 clin-
ical scenarios, creating 6 potential treatment 
sequences for comparison within each cohort.”

Adverse effects (AEs) of grade 3 or higher 
included in the simulation were neutrope-
nia, anemia, fatigue, peripheral neuropathy, 
diarrhea, dyspnea, stomatitis, and hand-foot 
syndrome. Costs for each AE were calculated 
for all treatments and adjusted to 2018 costs. 
Additional inputs included monthly chemo-
therapy costs, monthly nonchemotherapy 
costs for first- through fourth-line therapy and 
palliative care, monthly indirect costs includ-
ing lost income for patient and caregiver, and 
utility decrements.

Overall, after 25 months, nearly all participants 
regardless of cohort progressed through 3 lines 
of treatment, with investigators reporting approx-
imately 33% of participants had died. After 120 
months, nearly all participants had died.

COHORT 1: TAXANE- AND 
ANTHRACYCLINE-UNEXPOSED PATIENTS
For patients ineligible for first-line taxane or 
anthracycline and for those who are not consid-
ered candidates for retreatment, preferred 

Cost Minimization Relies  
on Sequencing in  
Metastatic Breast Cancer
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treatment choices include paclitaxel, capecit-
abine, and docetaxel. Sequencing in this cohort 
examined 6 potential courses of treatment for 
these patients. “Results suggest that for taxane- 
and anthracycline-unexposed patients (cohort 
1), treatment with paclitaxel followed by capecit-
abine followed by docetaxel corresponds to the 
highest expected QALY gain and lowest costs,” 
the study authors wrote.

Specifically, beginning treatment with pacli-
taxel started costs at $686 per month vs $3233 
per month if starting with capecitabine and 
$1765 per month if starting with docetaxel. 
Investigators observed the difference in QALY 
survival was fewer than 3 days between the best 
and next-best regimen, with sensitivity  
analysis confirming and showing both 
sequences that began with paclitaxel were 
noticeably less costly for patients.

COHORT 2: TAXANE- AND 
ANTHRACYCLINE-EXPOSED PATIENTS
The 3 agents considered appropriate for patients 
who are ineligible for or refractory to taxane 
and anthracycline therapies included capecit-
abine, eribulin, and carboplatin. At $190 per 
month, carboplatin was the most cost-effective 
option and had the best safety profile of the  
3 agents. Therefore, all sequences starting with 
this agent had the lowest cost.

Investigators also noted that at low levels 
of QALY gain, there were smaller differences 
in starting with capecitabine vs carboplatin. 
However, all sequences starting with eribu-
lin were of high cost, and it was noted that 
reference data for eribulin in the first-line meta-
static setting were from patients who were 
heavily pretreated and refractory to capecit-
abine. The data, however, point to a rationale for 
conducting a threshold analysis to evaluate for 
cost effectiveness.

COHORT 3: TAXANE-EXPOSED/
ANTHRACYCLINE-NAIVE PATIENTS
The final cohort of patients includes those 
who are considered refractory to taxane ther-
apy only. These patients are eligible for 
treatment with pegylated liposomal doxoru-
bicin, capecitabine, and eribulin. Sequencing 
with eribulin first did not elicit high numbers 
of QALYs compared with sequencing start-
ing with pegylated liposomal doxorubicin 
or capecitabine. 

Furthermore, sequencing eribulin after 
capecitabine had an estimated cost of $8000 
per month compared with $1765 per month 
for pegylated liposomal doxorubicin follow-
ing capecitabine. Finally, the difference in 
starting with either pegylated liposomal doxo-
rubicin or capecitabine resulted in similar 
cost-effectiveness.

PATIENT PREFERENCES PLAY A ROLE IN 
TREATMENT DECISON-MAKING
Beyond the value-based lens, patient preference 
should play a role. “Patients may have individ-
ual preferences about treatment (eg, avoiding 
certain adverse events or minimizing infu-
sion or travel time) that can and should inform 
decisions. In these cases, although cost-effec-
tiveness information can provide some guidance 
about the relative cost-benefit tradeoffs, open 
communication about adverse event risks, pref-
erences, and shared decision-making between 
patients and providers should continue to 
influence practice, as recommended by NCCN 
guidelines in this setting,” they wrote.

The study was not designed to determine 
out-of-pocket costs for patients for each treat-
ment recommendation. However, according to a 
projection of mBC cases and costs through 2030, 
identifying ways to address cost-effective treat-
ment pathways is of utmost importance. The study 
showed that a 54.8% increase in cases is expected 
from 2015 to 2030, from 158,997 cases to 246,194 
cases. Estimated cost is expected to reach $152.4 
billion across age groups and phases of care, up 
from $63.4 billion in 2015.2 Costs are expected to 
be higher for younger and midlife patients.

Although the analysis did not account for 
emerging trends and changes in the treat-
ment landscape, the numbers are sobering. 
As authors of the cost-effectiveness analysis 
concluded, “In this mBC setting where multi-
ple chemotherapy options are recommended 
by guidelines and share similar survival and 
adverse event trajectories, treatment sequenc-
ing approaches that seek to minimize costs 
early may help improve value of care….Our 
study suggests that large incremental differ-
ences in endocrine-refractory or triple-negative 
mBC systemic treatment costs are not likely 
associated with better outcomes, which is infor-
mative for oncology value frameworks, pathway 
development, and policy.” 

Notably, the study authors added with 
small changes in quality-adjusted survival—
differences of only days or weeks—“adverse 
event–driven quality-of-life differences 
across treatment sequences are not common 
or burdensome enough to move the needle 
on value, unless cost differences [exist] 
between treatments.”■
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Americans Are 
Willing to Pay More 

for Quality Care
by TODD SHRYOCK

WHEN IT COMES TO health care quality, 
57% of American consumers are willing to pay 
more for it, according to a survey by AKASA, a 
health care technology company. Respondents 
were asked, “When you seek out health care, 
are you willing to pay more or less for any of 
the following factors?” For respondents willing 
to pay more for these services, quality of care 
ranked first, followed by ability to work with 
the care team of choice (47%), ability to work 
with hospitals of choice (41%), location proxim-
ity or convenience (41%), and ability to get an 
appointment quickly (40%).

The survey also found most Americans are 
willing to travel for a reasonable price in health 
care but will not go to extraordinary lengths 
to access the best price. The vast majority of 
Americans (82%) prefer to stay within 50 miles 
when seeking the best price.

“The findings can help health care lead-
ers prioritize what to focus on when thinking 
about their bottom lines through the lens of 
what patients are willing to pay for and align-
ing it with improving the patient experience,” 
Amy Raymond, vice president of revenue cycle 
operations at AKASA, said. “However, the 
quality of care is often diminished by the less-
than-stellar patient financial experience.

“Investing in improving the financial expe-
rience for patients and transforming revenue 
cycle operations can go a long way in building 
goodwill with patients to complement 
the outstanding quality of care they 
are willing to pay for. By leveraging 
automation, overhauling work-
flows, and deploying staff to 
concentrate on more chal-
lenging assignments that 
require a human touch, the 
revenue cycle can match the 
level of service provided 
on the clinical side and 
create loyalty among 
patients.” ■
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Important Safety Information

Contraindications 
None.

Warnings and Precautions 
Interstitial Lung Disease / Pneumonitis 
Severe, life-threatening, or fatal interstitial lung disease (ILD), including pneumonitis, can occur in patients treated with ENHERTU. In clinical studies, of the 491 patients 
with unresectable or metastatic HER2-positive breast cancer treated with ENHERTU 5.4 mg/kg, ILD occurred in 13% of patients. Fatal outcomes due to ILD and/or 
pneumonitis occurred in 1.4% of patients treated with ENHERTU. Median time to first onset was 5.5 months (range: 1.1 to 20.8).
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Important Safety Information (cont.)

Advise patients to immediately report cough, dyspnea, fever, and/or any new or 
worsening respiratory symptoms. Monitor patients for signs and symptoms of 
ILD. Promptly investigate evidence of ILD. Evaluate patients with suspected ILD by 
radiographic imaging. Consider consultation with a pulmonologist. For asymptomatic 
ILD/pneumonitis (Grade 1), interrupt ENHERTU until resolved to Grade 0, then if 
resolved in ≤28 days from date of onset, maintain dose. If resolved in >28 days from 
date of onset, reduce dose one level. Consider corticosteroid treatment as soon as 
ILD/pneumonitis is suspected (e.g., ≥0.5 mg/kg/day prednisolone or equivalent). 
For symptomatic ILD/pneumonitis (Grade 2 or greater), permanently discontinue 
ENHERTU. Promptly initiate systemic corticosteroid treatment as soon as ILD/
pneumonitis is suspected (e.g., ≥1 mg/kg/day prednisolone or equivalent) and 
continue for at least 14 days followed by gradual taper for at least 4 weeks. 

Neutropenia 
Severe neutropenia, including febrile neutropenia, can occur in patients treated with 
ENHERTU. In clinical studies, of the 491 patients with unresectable or metastatic 
HER2-positive breast cancer who received ENHERTU 5.4 mg/kg, a decrease in 
neutrophil count was reported in 68% of patients. Eighteen percent had Grade 3 or 4 
decrease in neutrophil count. Median time to first onset of decreased neutrophil count 
was 22 days (range: 6 to 664). Febrile neutropenia was reported in 1.2% of patients.

Monitor complete blood counts prior to initiation of ENHERTU and prior to each 
dose, and as clinically indicated. For Grade 3 neutropenia (Absolute Neutrophil Count 
[ANC] <1.0 to 0.5 x 109/L) interrupt ENHERTU until resolved to Grade 2 or less, then 
maintain dose. For Grade 4 neutropenia (ANC <0.5 x 109/L) interrupt ENHERTU until 
resolved to Grade 2 or less. Reduce dose by one level. For febrile neutropenia (ANC 
<1.0 x 109/L and temperature >38.3ºC or a sustained temperature of ≥38ºC for more 
than 1 hour), interrupt ENHERTU until resolved. Reduce dose by one level.

Left Ventricular Dysfunction 
Patients treated with ENHERTU may be at increased risk of developing left ventricular 
dysfunction. Left ventricular ejection fraction (LVEF) decrease has been observed with 
anti-HER2 therapies, including ENHERTU. In the 491 patients with unresectable or 
metastatic HER2-positive breast cancer who received ENHERTU 5.4 mg/kg, 13 cases 
(2.6%) of asymptomatic LVEF decrease were reported. 

Assess LVEF prior to initiation of ENHERTU and at regular intervals during treatment 
as clinically indicated. Manage LVEF decrease through treatment interruption. When 
LVEF is >45% and absolute decrease from baseline is 10-20%, continue treatment 
with ENHERTU. When LVEF is 40-45% and absolute decrease from baseline is <10%, 
continue treatment with ENHERTU and repeat LVEF assessment within 3 weeks. 
When LVEF is 40-45% and absolute decrease from baseline is 10-20%, interrupt 
ENHERTU and repeat LVEF assessment within 3 weeks. If LVEF has not recovered 
to within 10% from baseline, permanently discontinue ENHERTU. If LVEF recovers to 
within 10% from baseline, resume treatment with ENHERTU at the same dose. When 
LVEF is <40% or absolute decrease from baseline is >20%, interrupt ENHERTU and 
repeat LVEF assessment within 3 weeks. If LVEF of <40% or absolute decrease from 
baseline of >20% is confirmed, permanently discontinue ENHERTU. Permanently 
discontinue ENHERTU in patients with symptomatic congestive heart failure. 
Treatment with ENHERTU has not been studied in patients with a history of clinically 
significant cardiac disease or LVEF <50% prior to initiation of treatment.

Embryo-Fetal Toxicity   
ENHERTU can cause fetal harm when administered to a pregnant woman. Advise 
patients of the potential risks to a fetus. Verify the pregnancy status of females 
of reproductive potential prior to the initiation of ENHERTU. Advise females of 
reproductive potential to use effective contraception during treatment and for at least 
7 months following the last dose of ENHERTU. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment with 
ENHERTU and for at least 4 months after the last dose of ENHERTU.

Additional Dose Modifications 
Thrombocytopenia 
For Grade 3 thrombocytopenia (platelets <50 to 25 x 109/L) interrupt ENHERTU until 
resolved to Grade 1 or less, then maintain dose. For Grade 4 thrombocytopenia 
(platelets <25 x 109/L) interrupt ENHERTU until resolved to Grade 1 or less. Reduce 
dose by one level.

Adverse Reactions 
The pooled safety population for patients with metastatic breast cancer reflects 
exposure to ENHERTU at 5.4 mg/kg given as an intravenous infusion once every 3 
weeks (21-day cycle) in 491 patients in DESTINY-Breast03, DESTINY-Breast01, and 
Study DS8201-A-J101. The median duration of treatment was 13 months (range: 0.7 
to 37). In this pooled safety population, the most common (≥20%) adverse reactions, 
including laboratory abnormalities, were nausea (78%), decreased white blood cell 

count (74%), decreased hemoglobin (68%), decreased neutrophil count (68%), 
increased aspartate aminotransferase (58%), fatigue (57%), decreased lymphocyte 
count (56%), vomiting (50%), decreased platelet count (49%), increased alanine 
aminotransferase (48%), increased blood alkaline phosphatase (45%), alopecia (41%), 
constipation (35%), hypokalemia (33%), decreased appetite (32%), diarrhea (31%), 
musculoskeletal pain (28%), increased transaminases (27%), respiratory 
infection (24%), headache (21%), and abdominal pain (21%).

DESTINY-Breast03 
The safety of ENHERTU was evaluated in 257 patients with unresectable or metastatic 
HER2-positive breast cancer who received at least one dose of ENHERTU 5.4 mg/kg 
in DESTINY-Breast03. ENHERTU was administered by intravenous infusion once every 
three weeks. The median duration of treatment was 14 months (range: 0.7 to 30). 

Serious adverse reactions occurred in 19% of patients receiving ENHERTU. Serious 
adverse reactions in >1% of patients who received ENHERTU were vomiting, 
interstitial lung disease, pneumonia, pyrexia, and urinary tract infection. Fatalities due 
to adverse reactions occurred in 0.8% of patients including COVID-19 and sudden 
death (one patient each).

ENHERTU was permanently discontinued in 14% of patients, of which ILD/pneumonitis 
accounted for 8%. Dose interruptions due to adverse reactions occurred in 44% of 
patients treated with ENHERTU. The most frequent adverse reactions (>2%) associated 
with dose interruption were neutropenia, leukopenia, anemia, thrombocytopenia, 
pneumonia, nausea, fatigue, and ILD/pneumonitis. Dose reductions occurred in 21% of 
patients treated with ENHERTU. The most frequent adverse reactions (>2%) associated 
with dose reduction were nausea, neutropenia, and fatigue.

The most common (≥20%) adverse reactions, including laboratory abnormalities, 
were nausea (76%), decreased white blood cell count (74%), decreased 
neutrophil count (70%), increased aspartate aminotransferase (67%), decreased 
hemoglobin (64%), decreased lymphocyte count (55%), increased alanine 
aminotransferase (53%), decreased platelet count (52%), fatigue (49%), 
vomiting (49%), increased blood alkaline phosphatase (49%), alopecia (37%), 
hypokalemia (35%), constipation (34%), musculoskeletal pain (31%), diarrhea 
(29%), decreased appetite (29%), respiratory infection (22%), headache (22%), 
abdominal pain (21%), increased blood bilirubin (20%), and stomatitis (20%).

Use in Specific Populations

• Pregnancy: ENHERTU can cause fetal harm when administered to a pregnant 
woman. Advise patients of the potential risks to a fetus. There are clinical 
considerations if ENHERTU is used in pregnant women, or if a patient becomes 
pregnant within 7 months following the last dose of ENHERTU.

• Lactation: There are no data regarding the presence of ENHERTU 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 with ENHERTU and for 7 months after the last dose.

• Females and Males of Reproductive Potential: Pregnancy testing: Verify 
pregnancy status of females of reproductive potential prior to initiation of 
ENHERTU. Contraception: Females: ENHERTU can cause fetal harm when 
administered to a pregnant woman. Advise females of reproductive potential to 
use effective contraception during treatment with ENHERTU and for at least 7 
months following the last dose. Males: Advise male patients with female partners 
of reproductive potential to use effective contraception during treatment with 
ENHERTU and for at least 4 months following the last dose. Infertility: ENHERTU 
may impair male reproductive function and fertility.

• Pediatric Use: Safety and effectiveness of ENHERTU have not been established 
in pediatric patients.

• Geriatric Use: Of the 491 patients with HER2-positive breast cancer treated with 
ENHERTU 5.4 mg/kg, 22% were ≥65 years and 4% were ≥75 years. No overall 
differences in efficacy within clinical studies were observed between patients 
≥65 years of age compared to younger patients. There was a higher incidence 
of Grade 3-4 adverse reactions observed in patients aged ≥65 years (60%) as 
compared to younger patients (49%). 

• Renal Impairment: A higher incidence of Grade 1 and 2 ILD/pneumonitis has 
been observed in patients with moderate renal impairment. Monitor patients with 
moderate or severe renal impairment.

• Hepatic Impairment: In patients with moderate hepatic impairment, due to 
potentially increased exposure, closely monitor for increased toxicities related to 
the topoisomerase inhibitor.

To report SUSPECTED ADVERSE REACTIONS, contact Daiichi Sankyo, 
Inc. at 1-877-437-7763 or FDA at 1-800-FDA-1088 or fda.gov/medwatch.  

Please see Brief Summary of Prescribing Information on the next pages.
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Indication
ENHERTU is a HER2-directed antibody and topoisomerase inhibitor conjugate indicated 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 developed disease recurrence during or within six months of completing therapy

WARNING: INTERSTITIAL LUNG DISEASE and EMBRYO-FETAL TOXICITY 
   Interstitial lung disease (ILD) and pneumonitis, including fatal cases, have been reported with ENHERTU. Monitor for and promptly investigate 
signs and symptoms including cough, dyspnea, fever, and other new or worsening respiratory symptoms. Permanently discontinue ENHERTU in 
all patients with Grade 2 or higher ILD/pneumonitis. Advise patients of the risk and to immediately report symptoms. 

   Exposure to ENHERTU during pregnancy can cause embryo-fetal harm. Advise patients of these risks and the need for effective contraception.

Warnings and Precautions 
Interstitial Lung Disease / Pneumonitis (cont.) 



Learn more about ENHERTU:  
A treatment option for adult 
patients with HER2+ mBC in 2L

Important Safety Information

Contraindications 
None.

Warnings and Precautions 
Interstitial Lung Disease / Pneumonitis 
Severe, life-threatening, or fatal interstitial lung disease (ILD), including pneumonitis, can occur in patients treated with ENHERTU. In clinical studies, of the 491 patients 
with unresectable or metastatic HER2-positive breast cancer treated with ENHERTU 5.4 mg/kg, ILD occurred in 13% of patients. Fatal outcomes due to ILD and/or 
pneumonitis occurred in 1.4% of patients treated with ENHERTU. Median time to first onset was 5.5 months (range: 1.1 to 20.8).

Clinical perspectives presented by:

Please see Important Safety Information continued on the next page, and Brief Summary of Prescribing Information, including Boxed WARNINGS 
on the following pages.

This iPub® is sponsored by Daiichi Sankyo, Inc. and AstraZeneca.  
ENHERTU® is a registered trademark of Daiichi Sankyo Company, Limited.  
© 2022 Daiichi Sankyo, Inc. and AstraZeneca. PP-US-ENB-1355 06/22

Important Safety Information (cont.)

Advise patients to immediately report cough, dyspnea, fever, and/or any new or 
worsening respiratory symptoms. Monitor patients for signs and symptoms of 
ILD. Promptly investigate evidence of ILD. Evaluate patients with suspected ILD by 
radiographic imaging. Consider consultation with a pulmonologist. For asymptomatic 
ILD/pneumonitis (Grade 1), interrupt ENHERTU until resolved to Grade 0, then if 
resolved in ≤28 days from date of onset, maintain dose. If resolved in >28 days from 
date of onset, reduce dose one level. Consider corticosteroid treatment as soon as 
ILD/pneumonitis is suspected (e.g., ≥0.5 mg/kg/day prednisolone or equivalent). 
For symptomatic ILD/pneumonitis (Grade 2 or greater), permanently discontinue 
ENHERTU. Promptly initiate systemic corticosteroid treatment as soon as ILD/
pneumonitis is suspected (e.g., ≥1 mg/kg/day prednisolone or equivalent) and 
continue for at least 14 days followed by gradual taper for at least 4 weeks. 

Neutropenia 
Severe neutropenia, including febrile neutropenia, can occur in patients treated with 
ENHERTU. In clinical studies, of the 491 patients with unresectable or metastatic 
HER2-positive breast cancer who received ENHERTU 5.4 mg/kg, a decrease in 
neutrophil count was reported in 68% of patients. Eighteen percent had Grade 3 or 4 
decrease in neutrophil count. Median time to first onset of decreased neutrophil count 
was 22 days (range: 6 to 664). Febrile neutropenia was reported in 1.2% of patients.

Monitor complete blood counts prior to initiation of ENHERTU and prior to each 
dose, and as clinically indicated. For Grade 3 neutropenia (Absolute Neutrophil Count 
[ANC] <1.0 to 0.5 x 109/L) interrupt ENHERTU until resolved to Grade 2 or less, then 
maintain dose. For Grade 4 neutropenia (ANC <0.5 x 109/L) interrupt ENHERTU until 
resolved to Grade 2 or less. Reduce dose by one level. For febrile neutropenia (ANC 
<1.0 x 109/L and temperature >38.3ºC or a sustained temperature of ≥38ºC for more 
than 1 hour), interrupt ENHERTU until resolved. Reduce dose by one level.

Left Ventricular Dysfunction 
Patients treated with ENHERTU may be at increased risk of developing left ventricular 
dysfunction. Left ventricular ejection fraction (LVEF) decrease has been observed with 
anti-HER2 therapies, including ENHERTU. In the 491 patients with unresectable or 
metastatic HER2-positive breast cancer who received ENHERTU 5.4 mg/kg, 13 cases 
(2.6%) of asymptomatic LVEF decrease were reported. 

Assess LVEF prior to initiation of ENHERTU and at regular intervals during treatment 
as clinically indicated. Manage LVEF decrease through treatment interruption. When 
LVEF is >45% and absolute decrease from baseline is 10-20%, continue treatment 
with ENHERTU. When LVEF is 40-45% and absolute decrease from baseline is <10%, 
continue treatment with ENHERTU and repeat LVEF assessment within 3 weeks. 
When LVEF is 40-45% and absolute decrease from baseline is 10-20%, interrupt 
ENHERTU and repeat LVEF assessment within 3 weeks. If LVEF has not recovered 
to within 10% from baseline, permanently discontinue ENHERTU. If LVEF recovers to 
within 10% from baseline, resume treatment with ENHERTU at the same dose. When 
LVEF is <40% or absolute decrease from baseline is >20%, interrupt ENHERTU and 
repeat LVEF assessment within 3 weeks. If LVEF of <40% or absolute decrease from 
baseline of >20% is confirmed, permanently discontinue ENHERTU. Permanently 
discontinue ENHERTU in patients with symptomatic congestive heart failure. 
Treatment with ENHERTU has not been studied in patients with a history of clinically 
significant cardiac disease or LVEF <50% prior to initiation of treatment.

Embryo-Fetal Toxicity   
ENHERTU can cause fetal harm when administered to a pregnant woman. Advise 
patients of the potential risks to a fetus. Verify the pregnancy status of females 
of reproductive potential prior to the initiation of ENHERTU. Advise females of 
reproductive potential to use effective contraception during treatment and for at least 
7 months following the last dose of ENHERTU. Advise male patients with female 
partners of reproductive potential to use effective contraception during treatment with 
ENHERTU and for at least 4 months after the last dose of ENHERTU.

Additional Dose Modifications 
Thrombocytopenia 
For Grade 3 thrombocytopenia (platelets <50 to 25 x 109/L) interrupt ENHERTU until 
resolved to Grade 1 or less, then maintain dose. For Grade 4 thrombocytopenia 
(platelets <25 x 109/L) interrupt ENHERTU until resolved to Grade 1 or less. Reduce 
dose by one level.

Adverse Reactions 
The pooled safety population for patients with metastatic breast cancer reflects 
exposure to ENHERTU at 5.4 mg/kg given as an intravenous infusion once every 3 
weeks (21-day cycle) in 491 patients in DESTINY-Breast03, DESTINY-Breast01, and 
Study DS8201-A-J101. The median duration of treatment was 13 months (range: 0.7 
to 37). In this pooled safety population, the most common (≥20%) adverse reactions, 
including laboratory abnormalities, were nausea (78%), decreased white blood cell 

count (74%), decreased hemoglobin (68%), decreased neutrophil count (68%), 
increased aspartate aminotransferase (58%), fatigue (57%), decreased lymphocyte 
count (56%), vomiting (50%), decreased platelet count (49%), increased alanine 
aminotransferase (48%), increased blood alkaline phosphatase (45%), alopecia (41%), 
constipation (35%), hypokalemia (33%), decreased appetite (32%), diarrhea (31%), 
musculoskeletal pain (28%), increased transaminases (27%), respiratory 
infection (24%), headache (21%), and abdominal pain (21%).

DESTINY-Breast03 
The safety of ENHERTU was evaluated in 257 patients with unresectable or metastatic 
HER2-positive breast cancer who received at least one dose of ENHERTU 5.4 mg/kg 
in DESTINY-Breast03. ENHERTU was administered by intravenous infusion once every 
three weeks. The median duration of treatment was 14 months (range: 0.7 to 30). 

Serious adverse reactions occurred in 19% of patients receiving ENHERTU. Serious 
adverse reactions in >1% of patients who received ENHERTU were vomiting, 
interstitial lung disease, pneumonia, pyrexia, and urinary tract infection. Fatalities due 
to adverse reactions occurred in 0.8% of patients including COVID-19 and sudden 
death (one patient each).

ENHERTU was permanently discontinued in 14% of patients, of which ILD/pneumonitis 
accounted for 8%. Dose interruptions due to adverse reactions occurred in 44% of 
patients treated with ENHERTU. The most frequent adverse reactions (>2%) associated 
with dose interruption were neutropenia, leukopenia, anemia, thrombocytopenia, 
pneumonia, nausea, fatigue, and ILD/pneumonitis. Dose reductions occurred in 21% of 
patients treated with ENHERTU. The most frequent adverse reactions (>2%) associated 
with dose reduction were nausea, neutropenia, and fatigue.

The most common (≥20%) adverse reactions, including laboratory abnormalities, 
were nausea (76%), decreased white blood cell count (74%), decreased 
neutrophil count (70%), increased aspartate aminotransferase (67%), decreased 
hemoglobin (64%), decreased lymphocyte count (55%), increased alanine 
aminotransferase (53%), decreased platelet count (52%), fatigue (49%), 
vomiting (49%), increased blood alkaline phosphatase (49%), alopecia (37%), 
hypokalemia (35%), constipation (34%), musculoskeletal pain (31%), diarrhea 
(29%), decreased appetite (29%), respiratory infection (22%), headache (22%), 
abdominal pain (21%), increased blood bilirubin (20%), and stomatitis (20%).

Use in Specific Populations

• Pregnancy: ENHERTU can cause fetal harm when administered to a pregnant 
woman. Advise patients of the potential risks to a fetus. There are clinical 
considerations if ENHERTU is used in pregnant women, or if a patient becomes 
pregnant within 7 months following the last dose of ENHERTU.

• Lactation: There are no data regarding the presence of ENHERTU 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 with ENHERTU and for 7 months after the last dose.

• Females and Males of Reproductive Potential: Pregnancy testing: Verify 
pregnancy status of females of reproductive potential prior to initiation of 
ENHERTU. Contraception: Females: ENHERTU can cause fetal harm when 
administered to a pregnant woman. Advise females of reproductive potential to 
use effective contraception during treatment with ENHERTU and for at least 7 
months following the last dose. Males: Advise male patients with female partners 
of reproductive potential to use effective contraception during treatment with 
ENHERTU and for at least 4 months following the last dose. Infertility: ENHERTU 
may impair male reproductive function and fertility.

• Pediatric Use: Safety and effectiveness of ENHERTU have not been established 
in pediatric patients.

• Geriatric Use: Of the 491 patients with HER2-positive breast cancer treated with 
ENHERTU 5.4 mg/kg, 22% were ≥65 years and 4% were ≥75 years. No overall 
differences in efficacy within clinical studies were observed between patients 
≥65 years of age compared to younger patients. There was a higher incidence 
of Grade 3-4 adverse reactions observed in patients aged ≥65 years (60%) as 
compared to younger patients (49%). 

• Renal Impairment: A higher incidence of Grade 1 and 2 ILD/pneumonitis has 
been observed in patients with moderate renal impairment. Monitor patients with 
moderate or severe renal impairment.

• Hepatic Impairment: In patients with moderate hepatic impairment, due to 
potentially increased exposure, closely monitor for increased toxicities related to 
the topoisomerase inhibitor.

To report SUSPECTED ADVERSE REACTIONS, contact Daiichi Sankyo, 
Inc. at 1-877-437-7763 or FDA at 1-800-FDA-1088 or fda.gov/medwatch.  

Please see Brief Summary of Prescribing Information on the next pages.
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Indication
ENHERTU is a HER2-directed antibody and topoisomerase inhibitor conjugate indicated 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 developed disease recurrence during or within six months of completing therapy

WARNING: INTERSTITIAL LUNG DISEASE and EMBRYO-FETAL TOXICITY 
   Interstitial lung disease (ILD) and pneumonitis, including fatal cases, have been reported with ENHERTU. Monitor for and promptly investigate 

signs and symptoms including cough, dyspnea, fever, and other new or worsening respiratory symptoms. Permanently discontinue ENHERTU in 
all patients with Grade 2 or higher ILD/pneumonitis. Advise patients of the risk and to immediately report symptoms. 

   Exposure to ENHERTU during pregnancy can cause embryo-fetal harm. Advise patients of these risks and the need for effective contraception.

Warnings and Precautions 
Interstitial Lung Disease / Pneumonitis (cont.) 



ENHERTU® (fam-trastuzumab deruxtecan-nxki) for injection,  
for intravenous use 
Initial U.S. Approval: 2019 
BRIEF SUMMARY: See package insert for full prescribing information. 

 

  1  INDICATIONS AND USAGE 
1.1 Metastatic Breast Cancer 
ENHERTU is indicated 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 developed disease 

recurrence during or within six months of completing therapy. 
1.2 Locally Advanced or Metastatic Gastric Cancer 
ENHERTU is indicated for the treatment of adult patients with locally advanced 
or metastatic HER2-positive gastric or gastroesophageal junction (GEJ) 
adenocarcinoma who have received a prior trastuzumab-based regimen. 

  4  CONTRAINDICATIONS 
None. 

  5  WARNINGS AND PRECAUTIONS 
5.1 Interstitial Lung Disease/Pneumonitis 
Severe, life-threatening, or fatal interstitial lung disease (ILD), including 
pneumonitis, can occur in patients treated with ENHERTU [see Adverse 
Reactions (6.1)]. Advise patients to immediately report cough, dyspnea, fever, 
and/or any new or worsening respiratory symptoms. Monitor patients for 
signs and symptoms of ILD. Promptly investigate evidence of ILD. Evaluate 
patients with suspected ILD by radiographic imaging. Consider consultation 
with a pulmonologist. For asymptomatic (Grade 1) ILD, consider corticosteroid 
treatment (e.g., ≥0.5 mg/kg/day prednisolone or equivalent). Withhold 
ENHERTU until recovery [see Dosage and Administration (2.3) in the full 
prescribing information]. In cases of symptomatic ILD (Grade 2 or greater), 
promptly initiate systemic corticosteroid treatment (e.g., ≥1 mg/kg/day 
prednisolone or equivalent) and continue for at least 14 days followed by 
gradual taper for at least 4 weeks. Permanently discontinue ENHERTU in 
patients who are diagnosed with symptomatic (Grade 2 or greater) ILD  
[see Dosage and Administration (2.3) in the full prescribing information]. 
Metastatic Breast Cancer 
In clinical studies, of the 491 patients with unresectable or metastatic HER2-
positive breast cancer treated with ENHERTU 5.4 mg/kg, ILD occurred in 
13% of patients. Fatal outcomes due to ILD and/or pneumonitis occurred in 
1.4% of patients treated with ENHERTU. Median time to first onset was  
5.5 months (range: 1.1 to 20.8). 
Locally Advanced or Metastatic Gastric Cancer 
In DESTINY-Gastric01, of the 125 patients with locally advanced or metastatic 
HER2-positive gastric or GEJ adenocarcinoma treated with ENHERTU  
6.4 mg/kg, ILD occurred in 10% of patients. Median time to first onset was 
2.8 months (range: 1.2 to 21.0). 
5.2 Neutropenia 
Severe neutropenia, including febrile neutropenia, can occur in patients 
treated with ENHERTU. Monitor complete blood counts prior to initiation of 
ENHERTU and prior to each dose, and as clinically indicated. Based on the 
severity of neutropenia, ENHERTU may require dose interruption or reduction 
[see Dosage and Administration (2.3) in the full prescribing information]. 
Metastatic Breast Cancer 
In clinical studies, of the 491 patients with unresectable or metastatic HER2-
positive breast cancer who received ENHERTU 5.4 mg/kg, a decrease in 
neutrophil count was reported in 68% of patients. Eighteen percent had 
Grade 3 or 4 decrease in neutrophil count. Median time to first onset of 
decreased neutrophil count was 22 days (range: 6 to 664). Febrile neutropenia 
was reported in 1.2% of patients. 

Locally Advanced or Metastatic Gastric Cancer 
In DESTINY-Gastric01, of the 125 patients with locally advanced or metastatic 
HER2-positive gastric or GEJ adenocarcinoma treated with ENHERTU  
6.4 mg/kg, a decrease in neutrophil count was reported in 72% of patients. 
Fifty-one percent had Grade 3 or 4 decreased neutrophil count. Median time 
to first onset of decreased neutrophil count was 16 days (range: 4 to 187). 
Febrile neutropenia was reported in 4.8% of patients. 
5.3 Left Ventricular Dysfunction 
Patients treated with ENHERTU may be at increased risk of developing left 
ventricular dysfunction. Left ventricular ejection fraction (LVEF) decrease 
has been observed with anti-HER2 therapies, including ENHERTU. Assess 
LVEF prior to initiation of ENHERTU and at regular intervals during treatment 
as clinically indicated. Manage LVEF decrease through treatment interruption. 
Permanently discontinue ENHERTU if LVEF of less than 40% or absolute 
decrease from baseline of greater than 20% is confirmed. Permanently 
discontinue ENHERTU in patients with symptomatic congestive heart  
failure (CHF) [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Treatment with ENHERTU has not been studied in patients with a history of 
clinically significant cardiac disease or LVEF less than 50% prior to initiation 
of treatment. 
Metastatic Breast Cancer 
In the 491 patients with unresectable or metastatic HER2-positive breast 
cancer who received ENHERTU 5.4 mg/kg, 13 cases (2.6%) of asymptomatic 
LVEF decrease were reported. 
Locally Advanced or Metastatic Gastric Cancer 
In DESTINY-Gastric01, of the 125 patients with locally advanced or metastatic 
HER2-positive gastric or GEJ adenocarcinoma treated with ENHERTU  
6.4 mg/kg, no clinical adverse events of heart failure were reported; however, 
on echocardiography, 8% were found to have asymptomatic Grade 2 decrease 
in LVEF. 
5.4 Embryo-Fetal Toxicity 
Based on its mechanism of action, ENHERTU can cause fetal harm when 
administered to a pregnant woman. In postmarketing reports, use of a HER2-
directed antibody during pregnancy resulted in cases of oligohydramnios 
manifesting as fatal pulmonary hypoplasia, skeletal abnormalities, and 
neonatal death. Based on its mechanism of action, the topoisomerase inhibitor 
component of ENHERTU, DXd, can also cause embryo-fetal harm when 
administered to a pregnant woman because it is genotoxic and targets actively 
dividing cells [see Use in Specific Populations (8.1), Clinical Pharmacology 
(12.1), Nonclinical Toxicology (13.1) in the full prescribing information]. 
Advise patients of the potential risks to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to the 
initiation of ENHERTU. Advise females of reproductive potential to use 
effective contraception during treatment and for at least 7 months following 
the last dose of ENHERTU. Advise male patients with female partners of 
reproductive potential to use effective contraception during treatment with 
ENHERTU and for at least 4 months after the last dose of ENHERTU [see 
Use in Specific Populations (8.1, 8.3)]. 

  6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere 
in the labeling: 
•  Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1)] 
•  Neutropenia [see Warnings and Precautions (5.2)] 
•  Left Ventricular Dysfunction [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. 
Metastatic Breast Cancer 
The pooled safety population for patients with metastatic breast cancer 
described in the WARNINGS AND PRECAUTIONS reflects exposure to 
ENHERTU at 5.4 mg/kg given as an intravenous infusion once every  
3 weeks (21-day cycle) in 491 patients in DESTINY-Breast03, DESTINY-
Breast01, and Study DS8201-A-J101. Among 491 patients who received 
ENHERTU, the median duration of treatment was 13 months (range: 0.7  
to 37). In this pooled safety population, the most common (≥20%) adverse 
reactions, including laboratory abnormalities, were nausea (78%), decreased 
white blood cell count (74%), decreased hemoglobin (68%), decreased 
neutrophil count (68%), increased aspartate aminotransferase (58%), 
fatigue (57%), decreased lymphocyte count (56%), vomiting (50%), 
decreased platelet count (49%), increased alanine aminotransferase (48%), 
increased blood alkaline phosphatase (45%), alopecia (41%), constipation 
(35%), hypokalemia (33%), decreased appetite (32%), diarrhea (31%), 
musculoskeletal pain (28%), increased transaminases (27%), respiratory 
infection (24%), headache (21%), and abdominal pain (21%). 

WARNING: INTERSTITIAL LUNG DISEASE and EMBRYO-FETAL TOXICITY 
•  Interstitial Lung Disease (ILD) and pneumonitis, including fatal cases, 

have been reported with ENHERTU. Monitor for and promptly investigate 
signs and symptoms including cough, dyspnea, fever, and other new or 
worsening respiratory symptoms. Permanently discontinue ENHERTU in 
all patients with Grade 2 or higher ILD/pneumonitis. Advise patients of 
the risk and the need to immediately report symptoms [see Dosage and 
Administration (2.3) in the full prescribing information, Warnings and 
Precautions (5.1)]. 

•  Embryo-Fetal Toxicity: Exposure to ENHERTU during pregnancy can cause 
embryo-fetal harm. Advise patients of these risks and the need for 
effective contraception [see Warnings and Precautions (5.4), Use in 
Specific Populations (8.1, 8.3)].

DESTINY-Breast03 
The safety of ENHERTU was evaluated in 257 patients with unresectable or 
metastatic HER2-positive breast cancer who received at least one dose of 
ENHERTU 5.4 mg/kg in DESTINY-Breast03 [see Clinical Studies (14.1) in 
the full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
14 months (range: 0.7 to 30) for patients who received ENHERTU and  
7 months (range: 0.7 to 25) for patients who received ado-trastuzumab 
emtansine. 
Serious adverse reactions occurred in 19% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
vomiting, interstitial lung disease, pneumonia, pyrexia, and urinary tract 
infection. Fatalities due to adverse reactions occurred in 0.8% of patients 
including COVID-19 and sudden death (one patient each). 
ENHERTU was permanently discontinued in 14% of patients, of which ILD/ 
pneumonitis accounted for 8%. Dose interruptions due to adverse reactions 
occurred in 44% of patients treated with ENHERTU. The most frequent 
adverse reactions (>2%) associated with dose interruption were neutropenia, 
leukopenia, anemia, thrombocytopenia, pneumonia, nausea, fatigue, and 
ILD/pneumonitis. Dose reductions occurred in 21% of patients treated with 
ENHERTU. The most frequent adverse reactions (>2%) associated with 
dose reduction were nausea, neutropenia, and fatigue. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
neutrophil count, increased aspartate aminotransferase, decreased hemoglobin, 
decreased lymphocyte count, increased alanine aminotransferase, decreased 
platelet count, fatigue, vomiting, increased blood alkaline phosphatase, 
alopecia, hypokalemia, constipation, musculoskeletal pain, diarrhea, decreased 
appetite, headache, respiratory infection, abdominal pain, increased blood 
bilirubin, and stomatitis. 
Tables 3 and 4 summarize common adverse reactions and laboratory 
abnormalities observed in DESTINY-Breast03. 

 

Events were graded using NCI CTCAE version 5.0. N = number of patients 
exposed; PT = preferred term. 
a Grouped term of abdominal pain includes PTs of abdominal pain, abdominal 

discomfort, lower abdominal pain, and upper abdominal pain. 
b Grouped term of stomatitis includes PTs of stomatitis, aphthous ulcer, mouth 

ulceration, oral mucosa erosion, and oral mucosal eruption. 
c Grouped term of fatigue includes PTs of fatigue, asthenia, malaise, and 

lethargy. 
d Grouped term of anemia includes PTs of anemia, decreased hemoglobin, and 

decreased red blood cell count. 
e This Grade 3 event was reported by the investigator. Per NCI CTCAE v.5.0, the 

highest NCI CTCAE grade for alopecia is Grade 2. 
f  Grouped term of musculoskeletal pain includes PTs of back pain, myalgia, 

pain in extremity, musculoskeletal pain, muscle spasms, bone pain, neck pain, 
musculoskeletal chest pain, and limb discomfort. 

g Grouped term of respiratory infection includes PTs of respiratory tract 
infection, lower and upper respiratory tract infection, pneumonia, influenza, 
influenza-like illness, viral upper respiratory infection, bronchitis, and 
respiratory syncytial virus infection.  

h Interstitial lung disease includes events that were adjudicated as ILD for 
ENHERTU: pneumonitis, interstitial lung disease, organizing pneumonia, 
pneumonia, and pulmonary mass. For ado-trastuzumab emtansine: pneumonitis, 
interstitial lung disease, organizing pneumonia, and pulmonary embolism. 

i  Grouped term of headache includes PTs of headache and migraine. 
j  Grouped term of peripheral neuropathy includes PTs of peripheral neuropathy, 

peripheral sensory neuropathy, and paresthesia. 
Other clinically relevant adverse reactions reported in less than 10% of 
patients in the ENHERTU-treated group were: 
•  Respiratory, Thoracic and Mediastinal Disorders: dyspnea (8%) 
•  Skin and Subcutaneous Tissue Disorders: pruritus (8%) and skin 

hyperpigmentation (6%) [grouped term includes PTs of skin 
hyperpigmentation, skin discoloration, and pigmentation disorder] 

•  Nervous System Disorders: dysgeusia (6%) 
•  Metabolism and Nutrition Disorders: dehydration (4.3%) 
•  Eye Disorders: blurred vision (3.5%) 
•  Cardiac Disorders: asymptomatic left ventricular ejection fraction 

decrease (2.7%) [see Warnings and Precautions (5.3)] 
•  Injury, Poisoning and Procedural Complications: infusion-related reactions 

(2.3%) [grouped term includes PTs of hypersensitivity and infusion-
related reactions] 

•  Blood and Lymphatic System Disorders: febrile neutropenia (0.8%) 
 

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 

Table 3: Common Adverse Reactions (≥10% All Grades or ≥2% Grades 3-4) 
in Patients Treated with ENHERTU in DESTINY-Breast03 

Adverse Reactions

ENHERTU 
 

5.4 mg/kg 
N=257

Ado-trastuzumab 
emtansine 
3.6 mg/kg 

 N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Gastrointestinal Disorders
  Nausea 76 7 30 0.4
  Vomiting 49 1.6 10 0.8
  Constipation 34 0 20 0
  Diarrhea 29 1.2 7 0.4
  Abdominal paina 21 0.8 8 0.4
  Stomatitisb 20 0.8 5 0
  Dyspepsia 11 0 6 0
General Disorders and Administration Site Conditions
  Fatiguec 49 6 35 0.8
Blood and Lymphatic System Disorders
  Anemiad 33 7 17 6
Skin and Subcutaneous Tissue Disorders
  Alopeciae 37 0.4 3.1 0
Musculoskeletal and Connective Tissue Disorders
  Musculoskeletal painf 31 1.2 25 0.4
Metabolism and Nutrition Disorders
  Decreased appetite 29 1.6 17 0.4
Investigations
  Decreased weight 17 1.2 6 0.4
Respiratory, Thoracic and Mediastinal Disorders
  Respiratory infectiong 22 0.8 12 1.1
  Epistaxis 11 0 16 0.4
  Cough 11 0.4 10 0
  Interstitial lung 
diseaseh 11 0.8 1.9 0

Nervous System Disorders
  Headachei 22 0.4 16 0
  Peripheral  
neuropathyj 13 0.4 14 0.4

  Dizziness 13 0.4 8 0

Table 4: Selected Laboratory Abnormalities in Patients in DESTINY-Breast03 

Laboratory Parameter 

ENHERTU 
 

5.4 mg/kg 
N=257

Ado-trastuzumab 
emtansine 
3.6 mg/kg 

N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Hematology
   Decreased white  

blood cell count 74 8 24 0.8

   Decreased  
neutrophil count 70 18 30 2.3

   Decreased 
hemoglobin 64 7 38 6

   Decreased  
lymphocyte count 55 14 23 3.9

   Decreased  
platelet count 52 7 79 24

Chemistry
   Increased aspartate 

aminotransferase 67 0.8 83 5

   Increased alanine 
aminotransferase 53 1.6 67 6

   Increased blood 
alkaline phosphatase 49 0.8 46 0.8

   Hypokalemia 35 4.7 39 1.5
   Increased blood 

bilirubin 20  0 14 0

   Increased blood 
creatinine 16 0.8 8 0.4



ENHERTU® (fam-trastuzumab deruxtecan-nxki) for injection,  
for intravenous use 
Initial U.S. Approval: 2019 
BRIEF SUMMARY: See package insert for full prescribing information. 

 

  1  INDICATIONS AND USAGE 
1.1 Metastatic Breast Cancer 
ENHERTU is indicated 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 developed disease 

recurrence during or within six months of completing therapy. 
1.2 Locally Advanced or Metastatic Gastric Cancer 
ENHERTU is indicated for the treatment of adult patients with locally advanced 
or metastatic HER2-positive gastric or gastroesophageal junction (GEJ) 
adenocarcinoma who have received a prior trastuzumab-based regimen. 

  4  CONTRAINDICATIONS 
None. 

  5  WARNINGS AND PRECAUTIONS 
5.1 Interstitial Lung Disease/Pneumonitis 
Severe, life-threatening, or fatal interstitial lung disease (ILD), including 
pneumonitis, can occur in patients treated with ENHERTU [see Adverse 
Reactions (6.1)]. Advise patients to immediately report cough, dyspnea, fever, 
and/or any new or worsening respiratory symptoms. Monitor patients for 
signs and symptoms of ILD. Promptly investigate evidence of ILD. Evaluate 
patients with suspected ILD by radiographic imaging. Consider consultation 
with a pulmonologist. For asymptomatic (Grade 1) ILD, consider corticosteroid 
treatment (e.g., ≥0.5 mg/kg/day prednisolone or equivalent). Withhold 
ENHERTU until recovery [see Dosage and Administration (2.3) in the full 
prescribing information]. In cases of symptomatic ILD (Grade 2 or greater), 
promptly initiate systemic corticosteroid treatment (e.g., ≥1 mg/kg/day 
prednisolone or equivalent) and continue for at least 14 days followed by 
gradual taper for at least 4 weeks. Permanently discontinue ENHERTU in 
patients who are diagnosed with symptomatic (Grade 2 or greater) ILD  
[see Dosage and Administration (2.3) in the full prescribing information]. 
Metastatic Breast Cancer 
In clinical studies, of the 491 patients with unresectable or metastatic HER2-
positive breast cancer treated with ENHERTU 5.4 mg/kg, ILD occurred in 
13% of patients. Fatal outcomes due to ILD and/or pneumonitis occurred in 
1.4% of patients treated with ENHERTU. Median time to first onset was  
5.5 months (range: 1.1 to 20.8). 
Locally Advanced or Metastatic Gastric Cancer 
In DESTINY-Gastric01, of the 125 patients with locally advanced or metastatic 
HER2-positive gastric or GEJ adenocarcinoma treated with ENHERTU  
6.4 mg/kg, ILD occurred in 10% of patients. Median time to first onset was 
2.8 months (range: 1.2 to 21.0). 
5.2 Neutropenia 
Severe neutropenia, including febrile neutropenia, can occur in patients 
treated with ENHERTU. Monitor complete blood counts prior to initiation of 
ENHERTU and prior to each dose, and as clinically indicated. Based on the 
severity of neutropenia, ENHERTU may require dose interruption or reduction 
[see Dosage and Administration (2.3) in the full prescribing information]. 
Metastatic Breast Cancer 
In clinical studies, of the 491 patients with unresectable or metastatic HER2-
positive breast cancer who received ENHERTU 5.4 mg/kg, a decrease in 
neutrophil count was reported in 68% of patients. Eighteen percent had 
Grade 3 or 4 decrease in neutrophil count. Median time to first onset of 
decreased neutrophil count was 22 days (range: 6 to 664). Febrile neutropenia 
was reported in 1.2% of patients. 

Locally Advanced or Metastatic Gastric Cancer 
In DESTINY-Gastric01, of the 125 patients with locally advanced or metastatic 
HER2-positive gastric or GEJ adenocarcinoma treated with ENHERTU  
6.4 mg/kg, a decrease in neutrophil count was reported in 72% of patients. 
Fifty-one percent had Grade 3 or 4 decreased neutrophil count. Median time 
to first onset of decreased neutrophil count was 16 days (range: 4 to 187). 
Febrile neutropenia was reported in 4.8% of patients. 
5.3 Left Ventricular Dysfunction 
Patients treated with ENHERTU may be at increased risk of developing left 
ventricular dysfunction. Left ventricular ejection fraction (LVEF) decrease 
has been observed with anti-HER2 therapies, including ENHERTU. Assess 
LVEF prior to initiation of ENHERTU and at regular intervals during treatment 
as clinically indicated. Manage LVEF decrease through treatment interruption. 
Permanently discontinue ENHERTU if LVEF of less than 40% or absolute 
decrease from baseline of greater than 20% is confirmed. Permanently 
discontinue ENHERTU in patients with symptomatic congestive heart  
failure (CHF) [see Dosage and Administration (2.3) in the full prescribing 
information]. 
Treatment with ENHERTU has not been studied in patients with a history of 
clinically significant cardiac disease or LVEF less than 50% prior to initiation 
of treatment. 
Metastatic Breast Cancer 
In the 491 patients with unresectable or metastatic HER2-positive breast 
cancer who received ENHERTU 5.4 mg/kg, 13 cases (2.6%) of asymptomatic 
LVEF decrease were reported. 
Locally Advanced or Metastatic Gastric Cancer 
In DESTINY-Gastric01, of the 125 patients with locally advanced or metastatic 
HER2-positive gastric or GEJ adenocarcinoma treated with ENHERTU  
6.4 mg/kg, no clinical adverse events of heart failure were reported; however, 
on echocardiography, 8% were found to have asymptomatic Grade 2 decrease 
in LVEF. 
5.4 Embryo-Fetal Toxicity 
Based on its mechanism of action, ENHERTU can cause fetal harm when 
administered to a pregnant woman. In postmarketing reports, use of a HER2-
directed antibody during pregnancy resulted in cases of oligohydramnios 
manifesting as fatal pulmonary hypoplasia, skeletal abnormalities, and 
neonatal death. Based on its mechanism of action, the topoisomerase inhibitor 
component of ENHERTU, DXd, can also cause embryo-fetal harm when 
administered to a pregnant woman because it is genotoxic and targets actively 
dividing cells [see Use in Specific Populations (8.1), Clinical Pharmacology 
(12.1), Nonclinical Toxicology (13.1) in the full prescribing information]. 
Advise patients of the potential risks to a fetus. 
Verify the pregnancy status of females of reproductive potential prior to the 
initiation of ENHERTU. Advise females of reproductive potential to use 
effective contraception during treatment and for at least 7 months following 
the last dose of ENHERTU. Advise male patients with female partners of 
reproductive potential to use effective contraception during treatment with 
ENHERTU and for at least 4 months after the last dose of ENHERTU [see 
Use in Specific Populations (8.1, 8.3)]. 

  6  ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere 
in the labeling: 
•  Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1)] 
•  Neutropenia [see Warnings and Precautions (5.2)] 
•  Left Ventricular Dysfunction [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. 
Metastatic Breast Cancer 
The pooled safety population for patients with metastatic breast cancer 
described in the WARNINGS AND PRECAUTIONS reflects exposure to 
ENHERTU at 5.4 mg/kg given as an intravenous infusion once every  
3 weeks (21-day cycle) in 491 patients in DESTINY-Breast03, DESTINY-
Breast01, and Study DS8201-A-J101. Among 491 patients who received 
ENHERTU, the median duration of treatment was 13 months (range: 0.7  
to 37). In this pooled safety population, the most common (≥20%) adverse 
reactions, including laboratory abnormalities, were nausea (78%), decreased 
white blood cell count (74%), decreased hemoglobin (68%), decreased 
neutrophil count (68%), increased aspartate aminotransferase (58%), 
fatigue (57%), decreased lymphocyte count (56%), vomiting (50%), 
decreased platelet count (49%), increased alanine aminotransferase (48%), 
increased blood alkaline phosphatase (45%), alopecia (41%), constipation 
(35%), hypokalemia (33%), decreased appetite (32%), diarrhea (31%), 
musculoskeletal pain (28%), increased transaminases (27%), respiratory 
infection (24%), headache (21%), and abdominal pain (21%). 

WARNING: INTERSTITIAL LUNG DISEASE and EMBRYO-FETAL TOXICITY 
•  Interstitial Lung Disease (ILD) and pneumonitis, including fatal cases, 

have been reported with ENHERTU. Monitor for and promptly investigate 
signs and symptoms including cough, dyspnea, fever, and other new or 
worsening respiratory symptoms. Permanently discontinue ENHERTU in 
all patients with Grade 2 or higher ILD/pneumonitis. Advise patients of 
the risk and the need to immediately report symptoms [see Dosage and 
Administration (2.3) in the full prescribing information, Warnings and 
Precautions (5.1)]. 

•  Embryo-Fetal Toxicity: Exposure to ENHERTU during pregnancy can cause 
embryo-fetal harm. Advise patients of these risks and the need for 
effective contraception [see Warnings and Precautions (5.4), Use in 
Specific Populations (8.1, 8.3)].

DESTINY-Breast03 
The safety of ENHERTU was evaluated in 257 patients with unresectable or 
metastatic HER2-positive breast cancer who received at least one dose of 
ENHERTU 5.4 mg/kg in DESTINY-Breast03 [see Clinical Studies (14.1) in 
the full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
14 months (range: 0.7 to 30) for patients who received ENHERTU and  
7 months (range: 0.7 to 25) for patients who received ado-trastuzumab 
emtansine. 
Serious adverse reactions occurred in 19% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
vomiting, interstitial lung disease, pneumonia, pyrexia, and urinary tract 
infection. Fatalities due to adverse reactions occurred in 0.8% of patients 
including COVID-19 and sudden death (one patient each). 
ENHERTU was permanently discontinued in 14% of patients, of which ILD/ 
pneumonitis accounted for 8%. Dose interruptions due to adverse reactions 
occurred in 44% of patients treated with ENHERTU. The most frequent 
adverse reactions (>2%) associated with dose interruption were neutropenia, 
leukopenia, anemia, thrombocytopenia, pneumonia, nausea, fatigue, and 
ILD/pneumonitis. Dose reductions occurred in 21% of patients treated with 
ENHERTU. The most frequent adverse reactions (>2%) associated with 
dose reduction were nausea, neutropenia, and fatigue. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
neutrophil count, increased aspartate aminotransferase, decreased hemoglobin, 
decreased lymphocyte count, increased alanine aminotransferase, decreased 
platelet count, fatigue, vomiting, increased blood alkaline phosphatase, 
alopecia, hypokalemia, constipation, musculoskeletal pain, diarrhea, decreased 
appetite, headache, respiratory infection, abdominal pain, increased blood 
bilirubin, and stomatitis. 
Tables 3 and 4 summarize common adverse reactions and laboratory 
abnormalities observed in DESTINY-Breast03. 

 

Events were graded using NCI CTCAE version 5.0. N = number of patients 
exposed; PT = preferred term. 
a Grouped term of abdominal pain includes PTs of abdominal pain, abdominal 

discomfort, lower abdominal pain, and upper abdominal pain. 
b Grouped term of stomatitis includes PTs of stomatitis, aphthous ulcer, mouth 

ulceration, oral mucosa erosion, and oral mucosal eruption. 
c Grouped term of fatigue includes PTs of fatigue, asthenia, malaise, and 

lethargy. 
d Grouped term of anemia includes PTs of anemia, decreased hemoglobin, and 

decreased red blood cell count. 
e This Grade 3 event was reported by the investigator. Per NCI CTCAE v.5.0, the 

highest NCI CTCAE grade for alopecia is Grade 2. 
f  Grouped term of musculoskeletal pain includes PTs of back pain, myalgia, 

pain in extremity, musculoskeletal pain, muscle spasms, bone pain, neck pain, 
musculoskeletal chest pain, and limb discomfort. 

g Grouped term of respiratory infection includes PTs of respiratory tract 
infection, lower and upper respiratory tract infection, pneumonia, influenza, 
influenza-like illness, viral upper respiratory infection, bronchitis, and 
respiratory syncytial virus infection.  

h Interstitial lung disease includes events that were adjudicated as ILD for 
ENHERTU: pneumonitis, interstitial lung disease, organizing pneumonia, 
pneumonia, and pulmonary mass. For ado-trastuzumab emtansine: pneumonitis, 
interstitial lung disease, organizing pneumonia, and pulmonary embolism. 

i  Grouped term of headache includes PTs of headache and migraine. 
j  Grouped term of peripheral neuropathy includes PTs of peripheral neuropathy, 

peripheral sensory neuropathy, and paresthesia. 
Other clinically relevant adverse reactions reported in less than 10% of 
patients in the ENHERTU-treated group were: 
•  Respiratory, Thoracic and Mediastinal Disorders: dyspnea (8%) 
•  Skin and Subcutaneous Tissue Disorders: pruritus (8%) and skin 

hyperpigmentation (6%) [grouped term includes PTs of skin 
hyperpigmentation, skin discoloration, and pigmentation disorder] 

•  Nervous System Disorders: dysgeusia (6%) 
•  Metabolism and Nutrition Disorders: dehydration (4.3%) 
•  Eye Disorders: blurred vision (3.5%) 
•  Cardiac Disorders: asymptomatic left ventricular ejection fraction 

decrease (2.7%) [see Warnings and Precautions (5.3)] 
•  Injury, Poisoning and Procedural Complications: infusion-related reactions 

(2.3%) [grouped term includes PTs of hypersensitivity and infusion-
related reactions] 

•  Blood and Lymphatic System Disorders: febrile neutropenia (0.8%) 
 

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 

Table 3: Common Adverse Reactions (≥10% All Grades or ≥2% Grades 3-4) 
in Patients Treated with ENHERTU in DESTINY-Breast03 

Adverse Reactions

ENHERTU 
 

5.4 mg/kg 
N=257

Ado-trastuzumab 
emtansine 
3.6 mg/kg 

 N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Gastrointestinal Disorders
  Nausea 76 7 30 0.4
  Vomiting 49 1.6 10 0.8
  Constipation 34 0 20 0
  Diarrhea 29 1.2 7 0.4
  Abdominal paina 21 0.8 8 0.4
  Stomatitisb 20 0.8 5 0
  Dyspepsia 11 0 6 0
General Disorders and Administration Site Conditions
  Fatiguec 49 6 35 0.8
Blood and Lymphatic System Disorders
  Anemiad 33 7 17 6
Skin and Subcutaneous Tissue Disorders
  Alopeciae 37 0.4 3.1 0
Musculoskeletal and Connective Tissue Disorders
  Musculoskeletal painf 31 1.2 25 0.4
Metabolism and Nutrition Disorders
  Decreased appetite 29 1.6 17 0.4
Investigations
  Decreased weight 17 1.2 6 0.4
Respiratory, Thoracic and Mediastinal Disorders
  Respiratory infectiong 22 0.8 12 1.1
  Epistaxis 11 0 16 0.4
  Cough 11 0.4 10 0
  Interstitial lung 
diseaseh 11 0.8 1.9 0

Nervous System Disorders
  Headachei 22 0.4 16 0
  Peripheral  
neuropathyj 13 0.4 14 0.4

  Dizziness 13 0.4 8 0

Table 4: Selected Laboratory Abnormalities in Patients in DESTINY-Breast03 

Laboratory Parameter 

ENHERTU 
 

5.4 mg/kg 
N=257

Ado-trastuzumab 
emtansine 
3.6 mg/kg 

N=261
All Grades 

%
Grades 3-4 

%
All Grades 

%
Grades 3-4 

%
Hematology
   Decreased white  

blood cell count 74 8 24 0.8

   Decreased  
neutrophil count 70 18 30 2.3

   Decreased 
hemoglobin 64 7 38 6

   Decreased  
lymphocyte count 55 14 23 3.9

   Decreased  
platelet count 52 7 79 24

Chemistry
   Increased aspartate 

aminotransferase 67 0.8 83 5

   Increased alanine 
aminotransferase 53 1.6 67 6

   Increased blood 
alkaline phosphatase 49 0.8 46 0.8

   Hypokalemia 35 4.7 39 1.5
   Increased blood 

bilirubin 20  0 14 0

   Increased blood 
creatinine 16 0.8 8 0.4



Frequencies were based on NCI CTCAE v.5.0 grade-derived laboratory 
abnormalities. 

DESTINY-Breast01 and Study DS8201-A-J101 
The safety of ENHERTU was evaluated in a pooled analysis of 234 patients 
with unresectable or metastatic HER2-positive breast cancer who received 
at least one dose of ENHERTU 5.4 mg/kg in DESTINY-Breast01 and  
Study DS8201-A-J101 (NCT02564900) [see Clinical Studies (14.1) in the 
full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
7 months (range: 0.7 to 31). 
In the pooled 234 patients, the median age was 56 years (range: 28-96), 
74% of patients were <65 years, 99.6% of patients were female, and the 
majority were White (51%) or Asian (42%). Patients had an Eastern 
Cooperative Oncology Group (ECOG) performance status of 0 (58%) or  
1 (42%) at baseline. Ninety-four percent had visceral disease, 31% had 
bone metastases, and 13% had brain metastases. 
Serious adverse reactions occurred in 20% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
interstitial lung disease, pneumonia, vomiting, nausea, cellulitis, hypokalemia, 
and intestinal obstruction. Fatalities due to adverse reactions occurred in 
4.3% of patients including interstitial lung disease (2.6%), and the following 
events occurred in one patient each (0.4%): acute hepatic failure/acute kidney 
injury, general physical health deterioration, pneumonia, and hemorrhagic 
shock. 
ENHERTU was permanently discontinued in 9% of patients, of which ILD 
accounted for 6%. Dose interruptions due to adverse reactions occurred in 
33% of patients treated with ENHERTU. The most frequent adverse reactions 
(>2%) associated with dose interruption were neutropenia, anemia, 
thrombocytopenia, leukopenia, upper respiratory tract infection, fatigue, 
nausea, and ILD. Dose reductions occurred in 18% of patients treated with 
ENHERTU. The most frequent adverse reactions (>2%) associated with dose 
reduction were fatigue, nausea, and neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
hemoglobin, decreased neutrophil count, fatigue, vomiting, alopecia, 
increased aspartate aminotransferase, increased alanine aminotransferase, 
decreased platelet count, constipation, decreased appetite, diarrhea, 
hypokalemia, and cough. 
Tables 5 and 6 summarize common adverse reactions and laboratory 
abnormalities observed in ENHERTU-treated patients. 

Table 5: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients in DESTINY-Breast01 and Study DS8201-A-J101  

 

(continued) 
 

Table 5: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients in DESTINY-Breast01 and Study DS8201-A-J101  

 

Events were graded using NCI CTCAE version 4.03. N = number of patients 
exposed; PT = preferred term. 
a Grouped term of abdominal pain includes PTs of abdominal discomfort, 

gastrointestinal pain, abdominal pain, lower abdominal pain, and upper 
abdominal pain. 

b Grouped term of stomatitis includes PTs of stomatitis, aphthous ulcer, mouth 
ulceration, oral mucosa erosion, and oral mucosa blistering. One Grade 1 event 
of aphthous ulcer was not included in the summary of grouped term stomatitis 
(from DESTINY-Breast01). 

c Grouped term of fatigue includes PTs of fatigue and asthenia. 
d This Grade 3 event was reported by the investigator. Per NCI CTCAE v.4.03,  

the highest NCI CTCAE grade for alopecia is Grade 2. 
e Grouped term of rash includes PTs of rash, pustular rash , and maculo-

papular rash. 
f  Grouped term of anemia includes PTs of anemia, decreased hemoglobin, 

decreased hematocrit, and decreased red blood cell count. 
g Interstitial lung disease includes events that were adjudicated as ILD: 

pneumonitis, interstitial lung disease, respiratory failure, organizing pneumonia, 
acute respiratory failure, lung infiltration, lymphangitis, and alveolitis. 

h All events had fatal outcomes (n=6). 
i  Grouped term of headache includes PTs of headache, sinus headache, and 

migraine. 
j  Grouped term of upper respiratory tract infection includes PTs of influenza, 

influenza-like illness, and upper respiratory tract infection. 
k This Grade 4 event was reported by the investigator. Per NCI CTCAE v.4.03, the 

highest NCI CTCAE grade for dry eye is Grade 3. 
Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•  Injury, Poisoning and Procedural Complications: infusion-related reactions 

(2.6%) 
•   Blood and Lymphatic System Disorders: febrile neutropenia (1.7%) 

Table 6: Selected Laboratory Abnormalities in Patients with Unresectable or 
Metastatic HER2-positive Breast Cancer Treated with ENHERTU in  

DESTINY-Breast01 and Study DS8201-A-J101 
 

Locally Advanced or Metastatic Gastric Cancer 
The safety of ENHERTU was evaluated in 187 patients with locally advanced 
or metastatic HER2-positive gastric or GEJ adenocarcinoma in DESTINY-
Gastric01 [see Clinical Studies (14.2) in the full prescribing information]. 
Patients intravenously received at least one dose of either ENHERTU 
(N=125) 6.4 mg/kg once every three weeks or either irinotecan (N=55)  
150 mg/m2 biweekly or paclitaxel (N=7) 80 mg/m2 weekly for 3 weeks.  
The median duration of treatment was 4.6 months (range: 0.7 to 22.3) in 

Laboratory Parameter

ENHERTU 5.4 mg/kg  
N=234

All Grades 
%

Grades 3 or 4 
%

Hematology
Decreased white blood cell count 70 7
Decreased hemoglobin 70 7
Decreased neutrophil count 62 16
Decreased platelet count 37 3.4
Chemistry
Increased aspartate aminotransferase 41 0.9
Increased alanine aminotransferase 38 0.4
Hypokalemia 26 3

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.4.03 grade-derived laboratory 
abnormalities.

Adverse Reactions

ENHERTU 5.4 mg/kg 
N=234

All Grades 
%

Grades 3 or 4 
%

Gastrointestinal Disorders
  Nausea 79 7
  Vomiting 47 3.8
  Constipation 35 0.9
  Diarrhea 29 1.7
  Abdominal paina 19 1.3
  Stomatitisb 14 0.9
  Dyspepsia 12 0
General Disorders and Administration Site Conditions
  Fatiguec 59 6
Skin and Subcutaneous Tissue Disorders
  Alopecia 46 0.4d

  Rashe 10 0
Metabolism and Nutrition Disorders
  Decreased appetite 32 1.3
Blood and Lymphatic System Disorders
  Anemiaf 31 7
Respiratory, Thoracic and Mediastinal Disorders
  Cough 20 0
  Dyspnea 13 1.3
  Epistaxis 13 0
  Interstitial lung diseaseg 9 2.6h

Adverse Reactions

ENHERTU 5.4 mg/kg 
N=234

All Grades 
%

Grades 3 or 4 
%

Nervous System Disorders
  Headachei 19 0
  Dizziness 10 0
Infections and Infestations
  Upper respiratory tract infectionj 15 0
Eye Disorders
  Dry eye 11 0.4k

the ENHERTU group and 2.8 months (range: 0.5 to 13.1) in the irinotecan/ 
paclitaxel group. 
Serious adverse reactions occurred in 44% of patients receiving ENHERTU 
6.4 mg/kg. Serious adverse reactions in >2% of patients who received 
ENHERTU were decreased appetite, ILD, anemia, dehydration, pneumonia, 
cholestatic jaundice, pyrexia, and tumor hemorrhage. Fatalities due to 
adverse reactions occurred in 2.4% of patients: disseminated intravascular 
coagulation, large intestine perforation, and pneumonia occurred in  
one patient each (0.8%). 
ENHERTU was permanently discontinued in 15% of patients, of which ILD 
accounted for 6%. Dose interruptions due to adverse reactions occurred in 
62% of patients treated with ENHERTU. The most frequent adverse reactions 
(>2%) associated with dose interruption were neutropenia, anemia, decreased 
appetite, leukopenia, fatigue, thrombocytopenia, ILD, pneumonia, lymphopenia, 
upper respiratory tract infection, diarrhea, and hypokalemia. Dose reductions 
occurred in 32% of patients treated with ENHERTU. The most frequent 
adverse reactions (>2%) associated with dose reduction were neutropenia, 
decreased appetite, fatigue, nausea, and febrile neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were decreased hemoglobin, decreased white blood cell 
count, decreased neutrophil count, decreased lymphocyte count,  
decreased platelet count, nausea, decreased appetite, increased aspartate 
aminotransferase, fatigue, increased blood alkaline phosphatase, increased 
alanine aminotransferase, diarrhea, hypokalemia, vomiting, constipation, 
increased blood bilirubin, pyrexia, and alopecia. 
Tables 7 and 8 summarize adverse reactions and laboratory abnormalities 
observed in patients receiving ENHERTU 6.4 mg/kg in DESTINY-Gastric01. 

Table 7: Adverse Reactions in ≥10% All Grades or ≥2% Grades 3 or 4 of 
Patients Receiving ENHERTU in DESTINY-Gastric01 

 

Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•  Cardiac Disorders: asymptomatic left ventricular ejection fraction decrease 

(8%) [see Warnings and Precautions (5.3)]  
•  Infections and Infestations: pneumonia (6%) 
•  Injury, Poisoning and Procedural Complications: infusion-related reactions 

(1.6%) 

Table 8: Selected Laboratory Abnormalities Occurring in  
Patients Receiving ENHERTU in DESTINY-Gastric01 

 

6.2 Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and 
specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of 
sample collection, concomitant medications, and underlying disease. For 
these reasons, comparisons of the incidence of antibodies to ENHERTU in 
the studies described below with the incidence of antibodies in other studies 
or to other products may be misleading. 
Treatment-emergent anti-fam-trastuzumab deruxtecan-nxki antibodies (ADA) 
developed in 2.1% (27/1311) patients who received ENHERTU across all 
doses. The incidence of neutralizing antibodies against fam-trastuzumab 
deruxtecan-nxki was 0.1% (1/1311). Due to the limited number of patients 
who tested positive for ADA, no conclusions can be drawn concerning a 
potential effect of immunogenicity on efficacy or safety. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on its mechanism of action, ENHERTU can cause fetal harm when 
administered to a pregnant woman. There are no available data on the use 
of ENHERTU in pregnant women. In postmarketing reports, use of a HER2-
directed antibody during pregnancy resulted in cases of oligohydramnios 
manifesting as fatal pulmonary hypoplasia, skeletal abnormalities, and 
neonatal death (see Data ). Based on its mechanism of action, the 
topoisomerase inhibitor component of ENHERTU, DXd, can also cause 
embryo-fetal harm when administered to a pregnant woman because it is 
genotoxic and targets actively dividing cells [see Clinical Pharmacology 
(12.1), Nonclinical Toxicology (13.1) in the full prescribing information]. 
Advise patients of the potential risks to a fetus. 
There are clinical considerations if ENHERTU is used in pregnant women, or 
if a patient becomes pregnant within 7 months following the last dose of 
ENHERTU (see Clinical Considerations ). 
 

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel 
N=62

Adverse Reactions
All  

Grades 
%

Grades  
3 or 4 

%

All  
Grades 

%

Grades  
3 or 4 

%
Gastrointestinal Disorders
Nausea 63 4.8 47 1.6
Diarrhea 32 2.4 32 1.6
Vomiting 26 0 8 0
Constipation 24 0 23 0
Abdominal paina 14 0.8 15 3.2
Stomatitisb 11 1.6 4.8 0
Metabolism and Nutrition Disorders 
Decreased appetite  60 17 45  13
Dehydration 6 2.4 3.2  1.6
Blood and Lymphatic System Disorders
Anemiac 58 38 31 23
Febrile neutropenia 4.8 4.8 3.2 3.2
General Disorders and Administration Site Conditions
Fatigued 55 9 44 4.8
Pyrexia 24 0 16 0
Peripheral edema 10 0 0 0
Skin and Subcutaneous Tissue Disorders
Alopecia 22 0 15 0
Respiratory, Thoracic and Mediastinal Disorders
Interstitial lung diseasee 10 2.4 0 0
Hepatobiliary Disorders
Abnormal hepatic 
function 8 3.2 1.6 1.6

Events were graded using NCI CTCAE version 4.03. N = number of patients 
exposed; PT = preferred term. 
a Grouped term of abdominal pain includes PTs of abdominal discomfort, 

gastrointestinal pain, abdominal pain, lower abdominal pain, and upper 
abdominal pain. 

b Grouped term of stomatitis includes PTs of stomatitis, aphthous ulcer, mouth 
ulceration, oral mucosa erosion, and oral mucosal blistering. 

c Grouped term of anemia includes PTs of anemia, decreased hemoglobin, 
decreased red blood cell count, and decreased hematocrit. 

d Grouped term of fatigue includes PTs of fatigue, asthenia, and malaise. 
e Interstitial lung disease includes events that were adjudicated as ILD: 

pneumonitis, interstitial lung disease, respiratory failure, organizing pneumonia, 
acute respiratory failure, lung infiltration, lymphangitis, and alveolitis. 

Laboratory Parameter

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel  
N=62

All  
Grades 

%

Grades  
3 or 4 

%

All  
Grades 

%

Grades  
3 or 4 

%
Hematology
Decreased hemoglobin 75 38 55 23
Decreased white  
blood cell count 74 29 53 13

Decreased  
neutrophil count 72 51 45 23

Decreased  
lymphocyte count 70 28 53 12

Decreased  
platelet count 68 12 12 5

Chemistry 
Increased aspartate 
aminotransferase 58 9 32 8

Increased blood alkaline 
phosphatase 54 8 34 10

Increased alanine 
aminotransferase 47 9 17 1.7

Hypokalemia 30 4.8 18 8
Increased blood 
bilirubin 24 7 5 3.4

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.4.03 grade-derived laboratory 
abnormalities.



Frequencies were based on NCI CTCAE v.5.0 grade-derived laboratory 
abnormalities. 

DESTINY-Breast01 and Study DS8201-A-J101 
The safety of ENHERTU was evaluated in a pooled analysis of 234 patients 
with unresectable or metastatic HER2-positive breast cancer who received 
at least one dose of ENHERTU 5.4 mg/kg in DESTINY-Breast01 and  
Study DS8201-A-J101 (NCT02564900) [see Clinical Studies (14.1) in the 
full prescribing information]. ENHERTU was administered by intravenous 
infusion once every three weeks. The median duration of treatment was  
7 months (range: 0.7 to 31). 
In the pooled 234 patients, the median age was 56 years (range: 28-96), 
74% of patients were <65 years, 99.6% of patients were female, and the 
majority were White (51%) or Asian (42%). Patients had an Eastern 
Cooperative Oncology Group (ECOG) performance status of 0 (58%) or  
1 (42%) at baseline. Ninety-four percent had visceral disease, 31% had 
bone metastases, and 13% had brain metastases. 
Serious adverse reactions occurred in 20% of patients receiving ENHERTU. 
Serious adverse reactions in >1% of patients who received ENHERTU were 
interstitial lung disease, pneumonia, vomiting, nausea, cellulitis, hypokalemia, 
and intestinal obstruction. Fatalities due to adverse reactions occurred in 
4.3% of patients including interstitial lung disease (2.6%), and the following 
events occurred in one patient each (0.4%): acute hepatic failure/acute kidney 
injury, general physical health deterioration, pneumonia, and hemorrhagic 
shock. 
ENHERTU was permanently discontinued in 9% of patients, of which ILD 
accounted for 6%. Dose interruptions due to adverse reactions occurred in 
33% of patients treated with ENHERTU. The most frequent adverse reactions 
(>2%) associated with dose interruption were neutropenia, anemia, 
thrombocytopenia, leukopenia, upper respiratory tract infection, fatigue, 
nausea, and ILD. Dose reductions occurred in 18% of patients treated with 
ENHERTU. The most frequent adverse reactions (>2%) associated with dose 
reduction were fatigue, nausea, and neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were nausea, decreased white blood cell count, decreased 
hemoglobin, decreased neutrophil count, fatigue, vomiting, alopecia, 
increased aspartate aminotransferase, increased alanine aminotransferase, 
decreased platelet count, constipation, decreased appetite, diarrhea, 
hypokalemia, and cough. 
Tables 5 and 6 summarize common adverse reactions and laboratory 
abnormalities observed in ENHERTU-treated patients. 

Table 5: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients in DESTINY-Breast01 and Study DS8201-A-J101  

 

(continued) 
 

Table 5: Common Adverse Reactions (≥10% All Grades or ≥2%  
Grades 3 or 4) in Patients in DESTINY-Breast01 and Study DS8201-A-J101  

 

Events were graded using NCI CTCAE version 4.03. N = number of patients 
exposed; PT = preferred term. 
a Grouped term of abdominal pain includes PTs of abdominal discomfort, 

gastrointestinal pain, abdominal pain, lower abdominal pain, and upper 
abdominal pain. 

b Grouped term of stomatitis includes PTs of stomatitis, aphthous ulcer, mouth 
ulceration, oral mucosa erosion, and oral mucosa blistering. One Grade 1 event 
of aphthous ulcer was not included in the summary of grouped term stomatitis 
(from DESTINY-Breast01). 

c Grouped term of fatigue includes PTs of fatigue and asthenia. 
d This Grade 3 event was reported by the investigator. Per NCI CTCAE v.4.03,  

the highest NCI CTCAE grade for alopecia is Grade 2. 
e Grouped term of rash includes PTs of rash, pustular rash , and maculo-

papular rash. 
f  Grouped term of anemia includes PTs of anemia, decreased hemoglobin, 

decreased hematocrit, and decreased red blood cell count. 
g Interstitial lung disease includes events that were adjudicated as ILD: 

pneumonitis, interstitial lung disease, respiratory failure, organizing pneumonia, 
acute respiratory failure, lung infiltration, lymphangitis, and alveolitis. 

h All events had fatal outcomes (n=6). 
i  Grouped term of headache includes PTs of headache, sinus headache, and 

migraine. 
j  Grouped term of upper respiratory tract infection includes PTs of influenza, 

influenza-like illness, and upper respiratory tract infection. 
k This Grade 4 event was reported by the investigator. Per NCI CTCAE v.4.03, the 

highest NCI CTCAE grade for dry eye is Grade 3. 
Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•  Injury, Poisoning and Procedural Complications: infusion-related reactions 

(2.6%) 
•   Blood and Lymphatic System Disorders: febrile neutropenia (1.7%) 

Table 6: Selected Laboratory Abnormalities in Patients with Unresectable or 
Metastatic HER2-positive Breast Cancer Treated with ENHERTU in  

DESTINY-Breast01 and Study DS8201-A-J101 
 

Locally Advanced or Metastatic Gastric Cancer 
The safety of ENHERTU was evaluated in 187 patients with locally advanced 
or metastatic HER2-positive gastric or GEJ adenocarcinoma in DESTINY-
Gastric01 [see Clinical Studies (14.2) in the full prescribing information]. 
Patients intravenously received at least one dose of either ENHERTU 
(N=125) 6.4 mg/kg once every three weeks or either irinotecan (N=55)  
150 mg/m2 biweekly or paclitaxel (N=7) 80 mg/m2 weekly for 3 weeks.  
The median duration of treatment was 4.6 months (range: 0.7 to 22.3) in 

Laboratory Parameter

ENHERTU 5.4 mg/kg  
N=234

All Grades 
%

Grades 3 or 4 
%

Hematology
Decreased white blood cell count 70 7
Decreased hemoglobin 70 7
Decreased neutrophil count 62 16
Decreased platelet count 37 3.4
Chemistry
Increased aspartate aminotransferase 41 0.9
Increased alanine aminotransferase 38 0.4
Hypokalemia 26 3

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.4.03 grade-derived laboratory 
abnormalities.

Adverse Reactions

ENHERTU 5.4 mg/kg 
N=234

All Grades 
%

Grades 3 or 4 
%

Gastrointestinal Disorders
  Nausea 79 7
  Vomiting 47 3.8
  Constipation 35 0.9
  Diarrhea 29 1.7
  Abdominal paina 19 1.3
  Stomatitisb 14 0.9
  Dyspepsia 12 0
General Disorders and Administration Site Conditions
  Fatiguec 59 6
Skin and Subcutaneous Tissue Disorders
  Alopecia 46 0.4d

  Rashe 10 0
Metabolism and Nutrition Disorders
  Decreased appetite 32 1.3
Blood and Lymphatic System Disorders
  Anemiaf 31 7
Respiratory, Thoracic and Mediastinal Disorders
  Cough 20 0
  Dyspnea 13 1.3
  Epistaxis 13 0
  Interstitial lung diseaseg 9 2.6h

Adverse Reactions

ENHERTU 5.4 mg/kg 
N=234

All Grades 
%

Grades 3 or 4 
%

Nervous System Disorders
  Headachei 19 0
  Dizziness 10 0
Infections and Infestations
  Upper respiratory tract infectionj 15 0
Eye Disorders
  Dry eye 11 0.4k

the ENHERTU group and 2.8 months (range: 0.5 to 13.1) in the irinotecan/ 
paclitaxel group. 
Serious adverse reactions occurred in 44% of patients receiving ENHERTU 
6.4 mg/kg. Serious adverse reactions in >2% of patients who received 
ENHERTU were decreased appetite, ILD, anemia, dehydration, pneumonia, 
cholestatic jaundice, pyrexia, and tumor hemorrhage. Fatalities due to 
adverse reactions occurred in 2.4% of patients: disseminated intravascular 
coagulation, large intestine perforation, and pneumonia occurred in  
one patient each (0.8%). 
ENHERTU was permanently discontinued in 15% of patients, of which ILD 
accounted for 6%. Dose interruptions due to adverse reactions occurred in 
62% of patients treated with ENHERTU. The most frequent adverse reactions 
(>2%) associated with dose interruption were neutropenia, anemia, decreased 
appetite, leukopenia, fatigue, thrombocytopenia, ILD, pneumonia, lymphopenia, 
upper respiratory tract infection, diarrhea, and hypokalemia. Dose reductions 
occurred in 32% of patients treated with ENHERTU. The most frequent 
adverse reactions (>2%) associated with dose reduction were neutropenia, 
decreased appetite, fatigue, nausea, and febrile neutropenia. 
The most common (≥20%) adverse reactions, including laboratory 
abnormalities, were decreased hemoglobin, decreased white blood cell 
count, decreased neutrophil count, decreased lymphocyte count,  
decreased platelet count, nausea, decreased appetite, increased aspartate 
aminotransferase, fatigue, increased blood alkaline phosphatase, increased 
alanine aminotransferase, diarrhea, hypokalemia, vomiting, constipation, 
increased blood bilirubin, pyrexia, and alopecia. 
Tables 7 and 8 summarize adverse reactions and laboratory abnormalities 
observed in patients receiving ENHERTU 6.4 mg/kg in DESTINY-Gastric01. 

Table 7: Adverse Reactions in ≥10% All Grades or ≥2% Grades 3 or 4 of 
Patients Receiving ENHERTU in DESTINY-Gastric01 

 

Other clinically relevant adverse reactions reported in less than 10% of 
patients were: 
•  Cardiac Disorders: asymptomatic left ventricular ejection fraction decrease 

(8%) [see Warnings and Precautions (5.3)]  
•  Infections and Infestations: pneumonia (6%) 
•  Injury, Poisoning and Procedural Complications: infusion-related reactions 

(1.6%) 

Table 8: Selected Laboratory Abnormalities Occurring in  
Patients Receiving ENHERTU in DESTINY-Gastric01 

 

6.2 Immunogenicity 
As with all therapeutic proteins, there is a potential for immunogenicity. The 
detection of antibody formation is highly dependent on the sensitivity and 
specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of 
sample collection, concomitant medications, and underlying disease. For 
these reasons, comparisons of the incidence of antibodies to ENHERTU in 
the studies described below with the incidence of antibodies in other studies 
or to other products may be misleading. 
Treatment-emergent anti-fam-trastuzumab deruxtecan-nxki antibodies (ADA) 
developed in 2.1% (27/1311) patients who received ENHERTU across all 
doses. The incidence of neutralizing antibodies against fam-trastuzumab 
deruxtecan-nxki was 0.1% (1/1311). Due to the limited number of patients 
who tested positive for ADA, no conclusions can be drawn concerning a 
potential effect of immunogenicity on efficacy or safety. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on its mechanism of action, ENHERTU can cause fetal harm when 
administered to a pregnant woman. There are no available data on the use 
of ENHERTU in pregnant women. In postmarketing reports, use of a HER2-
directed antibody during pregnancy resulted in cases of oligohydramnios 
manifesting as fatal pulmonary hypoplasia, skeletal abnormalities, and 
neonatal death (see Data ). Based on its mechanism of action, the 
topoisomerase inhibitor component of ENHERTU, DXd, can also cause 
embryo-fetal harm when administered to a pregnant woman because it is 
genotoxic and targets actively dividing cells [see Clinical Pharmacology 
(12.1), Nonclinical Toxicology (13.1) in the full prescribing information]. 
Advise patients of the potential risks to a fetus. 
There are clinical considerations if ENHERTU is used in pregnant women, or 
if a patient becomes pregnant within 7 months following the last dose of 
ENHERTU (see Clinical Considerations ). 
 

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel 
N=62

Adverse Reactions
All  

Grades 
%

Grades  
3 or 4 

%

All  
Grades 

%

Grades  
3 or 4 

%
Gastrointestinal Disorders
Nausea 63 4.8 47 1.6
Diarrhea 32 2.4 32 1.6
Vomiting 26 0 8 0
Constipation 24 0 23 0
Abdominal paina 14 0.8 15 3.2
Stomatitisb 11 1.6 4.8 0
Metabolism and Nutrition Disorders 
Decreased appetite  60 17 45  13
Dehydration 6 2.4 3.2  1.6
Blood and Lymphatic System Disorders
Anemiac 58 38 31 23
Febrile neutropenia 4.8 4.8 3.2 3.2
General Disorders and Administration Site Conditions
Fatigued 55 9 44 4.8
Pyrexia 24 0 16 0
Peripheral edema 10 0 0 0
Skin and Subcutaneous Tissue Disorders
Alopecia 22 0 15 0
Respiratory, Thoracic and Mediastinal Disorders
Interstitial lung diseasee 10 2.4 0 0
Hepatobiliary Disorders
Abnormal hepatic 
function 8 3.2 1.6 1.6

Events were graded using NCI CTCAE version 4.03. N = number of patients 
exposed; PT = preferred term. 
a Grouped term of abdominal pain includes PTs of abdominal discomfort, 

gastrointestinal pain, abdominal pain, lower abdominal pain, and upper 
abdominal pain. 

b Grouped term of stomatitis includes PTs of stomatitis, aphthous ulcer, mouth 
ulceration, oral mucosa erosion, and oral mucosal blistering. 

c Grouped term of anemia includes PTs of anemia, decreased hemoglobin, 
decreased red blood cell count, and decreased hematocrit. 

d Grouped term of fatigue includes PTs of fatigue, asthenia, and malaise. 
e Interstitial lung disease includes events that were adjudicated as ILD: 

pneumonitis, interstitial lung disease, respiratory failure, organizing pneumonia, 
acute respiratory failure, lung infiltration, lymphangitis, and alveolitis. 

Laboratory Parameter

ENHERTU 6.4 mg/kg 
N=125

Irinotecan or Paclitaxel  
N=62

All  
Grades 

%

Grades  
3 or 4 

%

All  
Grades 

%

Grades  
3 or 4 

%
Hematology
Decreased hemoglobin 75 38 55 23
Decreased white  
blood cell count 74 29 53 13

Decreased  
neutrophil count 72 51 45 23

Decreased  
lymphocyte count 70 28 53 12

Decreased  
platelet count 68 12 12 5

Chemistry 
Increased aspartate 
aminotransferase 58 9 32 8

Increased blood alkaline 
phosphatase 54 8 34 10

Increased alanine 
aminotransferase 47 9 17 1.7

Hypokalemia 30 4.8 18 8
Increased blood 
bilirubin 24 7 5 3.4

Percentages were calculated using patients with worsening laboratory values 
from baseline and the number of patients with both baseline and post-treatment 
measurements as the denominator. 
Frequencies were based on NCI CTCAE v.4.03 grade-derived laboratory 
abnormalities.



The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2-4% and 15-20%, respectively. 
Clinical Considerations 
Fetal/Neonatal Adverse Reactions 
Monitor women who received ENHERTU during pregnancy or within 7 months 
prior to conception for oligohydramnios. If oligohydramnios occurs, perform 
fetal testing that is appropriate for gestational age and consistent with 
community standards of care. 
Data 
Human Data 
There are no available data on the use of ENHERTU in pregnant women. In 
postmarketing reports in pregnant women receiving a HER2-directed antibody, 
cases of oligohydramnios manifesting as fatal pulmonary hypoplasia, skeletal 
abnormalities, and neonatal death have been reported. These case reports 
described oligohydramnios in pregnant women who received a HER2-directed 
antibody either alone or in combination with chemotherapy. In some case 
reports, amniotic fluid index increased after use of a HER2-directed antibody 
was stopped. 
Animal Data 
There were no animal reproductive or developmental toxicity studies 
conducted with fam-trastuzumab deruxtecan-nxki. 
8.2 Lactation 
Risk Summary 
There is no data regarding the presence of fam-trastuzumab deruxtecan-nxki 
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 with ENHERTU and 
for 7 months after the last dose. 
8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Verify pregnancy status of females of reproductive potential prior to initiation 
of ENHERTU. 
Contraception 
Females 
ENHERTU can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations (8.1)]. Advise females of reproductive 
potential to use effective contraception during treatment with ENHERTU and 
for at least 7 months following the last dose. 
Males 
Because of the potential for genotoxicity, advise male patients with female 
partners of reproductive potential to use effective contraception during 
treatment with ENHERTU and for at least 4 months following the last dose 
[see Nonclinical Toxicology (13.1) in the full prescribing information]. 
Infertility 
Based on findings in animal toxicity studies, ENHERTU may impair male 
reproductive function and fertility [see Nonclinical Toxicology (13.1) in the 
full prescribing information]. 
8.4 Pediatric Use 
Safety and effectiveness of ENHERTU have not been established in pediatric 
patients. 
8.5 Geriatric Use 
Of the 491 patients with HER2-positive breast cancer treated with ENHERTU 
5.4 mg/kg, 22% were 65 years or older and 4% were 75 years or older. No 
overall differences in efficacy within clinical studies were observed between 
patients ≥65 years of age compared to younger patients. There was a higher 
incidence of Grade 3-4 adverse reactions observed in patients aged 65 years 
or older (60%) as compared to younger patients (49%). 
Of the 125 patients with locally advanced or metastatic HER2-positive gastric 
or GEJ adenocarcinoma treated with ENHERTU 6.4 mg/kg in DESTINY-
Gastric01, 56% were 65 years or older and 14% were 75 years or older.  
No overall differences in efficacy or safety were observed between patients  
≥65 years of age compared to younger patients.  

8.6 Renal Impairment 
No dose adjustment of ENHERTU is required in patients with mild 
(creatinine clearance [CLcr] ≥60 and <90 mL/min) or moderate (CLcr ≥30 
and <60 mL/min) renal impairment [see Clinical Pharmacology (12.3) in 
the full prescribing information]. No data are available in patients with 
severe renal impairment. A higher incidence of Grade 1 and 2 
ILD/pneumonitis has been observed in patients with moderate renal 
impairment. Monitor patients with moderate or severe renal impairment 
[see Warnings and Precautions (5.1)]. 
8.7 Hepatic Impairment 
No dose adjustment of ENHERTU is required in patients with mild (total 
bilirubin ≤ULN and any AST >ULN or total bilirubin >1 to 1.5 times ULN 
and any AST) or moderate (total bilirubin >1.5 to 3 times ULN and any AST) 
hepatic impairment. In patients with moderate hepatic impairment, due to 
potentially increased exposure, closely monitor for increased toxicities 
related to the topoisomerase inhibitor, DXd [see Dosage and Administration 
(2.3) in the full prescribing information]. No data are available in patients 
with severe (total bilirubin >3 to 10 times ULN and any AST) hepatic 
impairment [see Clinical Pharmacology (12.3) in the full prescribing 
information]. 

17  PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication 
Guide). 
Interstitial Lung Disease 
•  Inform patients of the risks of severe or fatal ILD. Advise patients to contact 

their healthcare provider immediately for any of the following: cough, 
shortness of breath, fever, or other new or worsening respiratory symptoms 
[see Warnings and Precautions (5.1)]. 

Neutropenia 
•  Advise patients of the possibility of developing neutropenia and to 

immediately contact their healthcare provider should they develop a fever, 
particularly in association with any signs of infection [see Warnings and 
Precautions (5.2)]. 

Left Ventricular Dysfunction 
•  Advise patients to contact their healthcare provider immediately for any of 

the following: new onset or worsening shortness of breath, cough, fatigue, 
swelling of ankles/legs, palpitations, sudden weight gain, dizziness, loss 
of consciousness [see Warnings and Precautions (5.3)]. 

Embryo-Fetal Toxicity 
•  Inform female patients of the potential risk to a fetus. Advise female patients 

to contact their healthcare provider of a known or suspected pregnancy 
[see Warnings and Precautions (5.4), Use in Specific Populations (8.1)]. 

•  Advise females of reproductive potential to use effective contraception 
during treatment with ENHERTU and for at least 7 months after the last 
dose [see Use in Specific Populations (8.3)]. 

•  Advise male patients with female partners of reproductive potential to use 
effective contraception during treatment with ENHERTU and for at least  
4 months after the last dose [see Use in Specific Populations (8.3)]. 

Lactation 
•  Advise women not to breastfeed during treatment and for 7 months after 

the last dose of ENHERTU [see Use in Specific Populations (8.2)]. 
Infertility 
•  Advise males of reproductive potential that ENHERTU may impair fertility 

[see Use in Specific Populations (8.3)]. 
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Poziotinib Elicits Encouraging,  
Insertion Location–Specific Response Rates  

in EGFR Exon 20–Mutant NSCLC
by ASHLING WAHNER

POZIOTINIB, A COVALENT TYROSINE 
kinase inhibitor (TKI) against EGFR, elicited 
encouraging response in patients with non–small 
cell lung cancer (NSCLC) harboring EGFR exon 
20 mutations, meeting the primary end point 
in cohort 1 of a phase 2 trial (NCT03066206). 
Findings published in Cancer Cell also demon-
strated that poziotinib sensitivity was highly 
dependent on the location of exon 20 insertions, 
with data showing that near-loop insertions 
were more sensitive to the EGFR TKI than 
far-loop insertions.1

In 50 patients treated with poziotinib, the 
investigator-assessed overall response 
rate (ORR) was 32% (95% CI, 20.7%-
45.8%), with all responders experiencing 
a partial response (PR). Additionally, 
52% of patients had stable disease and 
the corresponding disease control rate 
(DCR) was 84% (95% CI, 71.5%-91.6%).

Among patients evaluated retrospec-
tively by blinded independent central 
review (n = 42), the ORR with poziotinib 
was 31% (95% CI, 19.1%-46%), with all respond-
ers experiencing a PR. Furthermore, 45% of 
patients had stable disease for a DCR of 76% (95% 
CI, 61.5%-86.5%). 

Patients with insertions occurring in the near-
loop region proximal to the αC helix had an ORR 
of 46% compared with 0% for patients with inser-
tions in the distal far-loop region (P = .0015). 
Although the median progression-free survival 
(PFS) was not significantly different based on 
insertion location, the 6-month and 12-month 
PFS rates were 47% (95% CI, 33%-67%) and 32% 
(95% CI, 19%-52%), respectively, for patients with 
near-loop insertions, compared with 30% (95% CI, 
12%-76%) and 20% (95% CI, 6%-68%), respectively, 
for patients with far-loop insertions.

“[These insertion location data] may be applica-
ble to other drugs in this arena,” said lead study 
author Yasir Y. Elamin, MD. “Other drugs [target-
ing] exon 20 should also be investigated for this 
binding, and perhaps future clinical trials could 
consider the location of the insertion.”

In February 2022, the FDA accepted for review 
a new drug application for poziotinib in patients 
with previously treated locally advanced or 
metastatic NSCLC with HER2 exon 20 insertion 
mutations, based on results from cohort 2 of 
the phase 2 ZENITH20 trial (NCT03318939).2 In 

cohort 1 of that trial, which featured patients 
with EGFR exon 20–mutated NSCLC, poziotinib 
produced an ORR of 14.8% with a DCR of 68.7%.

The phase 2 study, led by Elamin, further 
explored the efficacy, safety, potential mecha-
nisms of resistance, and molecular determinants 
of response for poziotinib.3

In an interview with OncologyLive®, Elamin, 
an assistant professor of thoracic/head and 
neck medical oncology in the Division of Cancer 
Medicine at The University of Texas MD Anderson 
Cancer Center in Houston, explained the ratio-
nale, design, and key findings of the phase 2 

study. He also elaborated on how inser-
tion location affects poziotinib binding 
and receptor conformation, and how 
data from this trial can inform future 
research in this population.

Q
What was the rationale for  
the phase 2 study?

This study was designed to translate our 
preclinical findings into a clinical trial. 

It included patients with EGFR exon 20 mutations; 
the vast majority had exon 20 insertions and 
2 patients had exon 20 point mutations. The aim 
was to identify the clinical efficiency of pozio-
tinib in this subset of patients with lung cancer 
measured by ORR.

Q
What was observed with poziotinib  
in those with near-loop vs 

far-loop mutations?
This was one of the key findings of the study. 
We wanted to better understand why some 
patients did well on the drug [whereas] others 
progressed quickly. One of the things we looked 
at was patients with near-loop mutations vs those 
with far-loop mutations. In patients with near-
loop [mutations], the response rate was 46%. [In 
patients with] far-loop mutations, the response 
rate was 0%. Not a single patient responded in the 
far-loop mutation population.

We also looked at the median PFS. Although 
it wasn’t statistically different between the 2 
groups, there was a trend toward better outcomes 
in those with near-loop mutations. Additionally, 
we looked at the PFS rates at 6 months and at 
12 months. Again, we observed that patients 
with near-loop mutations had better outcomes 
compared with those with far-loop mutations. 

We confirmed this finding in preclinical models 
using Ba/F3 cells, and we observed the same 
thing: patients with near-loop mutations are more 
sensitive to poziotinib. We concluded that the 
insertion location affects the efficacy and activity 
of poziotinib in these mutations.

Q
How did EGFR exon 20 insertion 
location affect receptor conformation 

and drug binding?
Another key finding of this study was that the 
location of the insertion affected the efficacy 
of poziotinib. We found that the location of the 
insertion at the C-terminal end of the αC helix 
influences the orientation of distinct residues of 
the P-loop that stabilizes EGFR TKIs and therefore 
influences the drug binding affinities. Our find-
ings support the structure and mechanism for the 
differential sensitivity of poziotinib in near-loop 
mutations compared with far-loop mutations.

Q
What did you learn about acquired 
resistance mechanisms?

We learned that exon 20 insertions treated with 
an EGFR TKI develop resistance similar to classi-
cal EGFR mutations, where resistance is mediated 
by 2 key mechanisms. The first key mechanism is 
EGFR-dependent mechanisms. For poziotinib, we 
saw that one of the EGFR-dependent mechanisms 
was acquired T790M, which affects the bind-
ing of poziotinib to the receptor. We confirmed 
that T790M also drove resistance in preclinical 
models. We also observed EGFR amplification as a 
possible resistance mechanism to poziotinib.

Regarding EGFR-independent mechanisms, we 
saw other normal resistance mechanisms to TKIs, 
such as MET amplification. We also observed 
epithelial mesenchymal transition as a possible 
resistance mechanism to poziotinib. ■
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ESTABLISHING COURSES OF personalized care for 
patients with esophageal squamous cell carcinoma  
(ESCC) has paced behind management of other gastric 
cancers.1 However, progress has been made with immu-
notherapy approvals such as nivolumab (Opdivo) in 
combination with fluoropyrimidine- and platinum-based 
chemotherapy as well as nivolumab plus ipilimumab 
(Yervoy) for the first-line treatment of patients with 
advanced or metastatic ESCC based on data from the  
phase 3 CheckMate 648 trial (NCT03143153).2

“As we see new approvals occur, we’re getting even more 
studies, so this landscape has gotten complicated regard-
ing who to give what to,” John L. Marshall, MD, said. “In 
this patient population, [those with] squamous cell cancers 
of the esophagus with a metastatic disease, we have good, 
solid evidence that immunotherapy combined with chemo-
therapy is going to be the standard of care for first-line 
therapy. We have subsequent lines of therapy out there 
for our patients to extend that survival and improve their 
quality of life.”

In “My Treatment Approach: The Evolving Treatment 
Landscape of Esophageal Squamous Cell Carcinoma” a 
4-episode OncLive Insights® series, Marshall provided an 
overview of ESCC and discussed several key updates to the 
treatment landscape including putting data in the context 
of the treatment algorithm. Further, Marshall shared an 
overview of how available evidence can be applied to clini-
cal practice to improve patient outcomes.

Below are excerpts from Marshall’s discussion 
in the series.

A SURVEY OF PATIENT PRESENTATION,  
TESTING, AND DIAGNOSIS
Upper esophageal cancers tend to be squamous cell 
cancers, and the classic risk factors for that are alco-
hol, tobacco, etc. Those squamous cell cancers have been 
declining, at least in Western populations, although they’re 
still out there. You’ll still see them. If you go a little further 
down, to the gastroesophageal junction, you get adenocar-
cinomas. Those are more common in Western populations 
probably because of reflux and Barrett esophagus, obesity, 
and other problems such as that. 

These are increasingly 2 different cancers, even though 
for many years we’ve lumped them into 1. To diagnose 
these cancers, as patients are coming in with dyspha-
gia, you often [use] an endoscopy. Usually, CT scanning is 
part of the basic staging. The real challenges [in treating] 
these patients are that they often come in with significant 
nutrition problems, they have pain, and they require multi-
disciplinary care. 

The location of these tumors is very difficult with 
regard to surgery. Chemoradiation can be effective for 
local control, but often it’s a big challenge to patients 
who have comorbidities and nutritional issues coming in. 

We recognize that [treating] this patient population can 
be challenging.

Whenever you identify a patient with squamous cell 
cancers of the esophagus, it’s critical to do a very solid, 
basic staging—with imaging, an endoscopic ultrasound, and 
biopsies. Once you get that tissue, you need to know more 
than just that it’s squamous cell cancer. Yes, you want 
to know differentiation and the like, but we do increas-
ingly want to know other biomarkers. We’re testing for 
microsatellite instability [MSI] in every cancer and look-
ing for immunotherapy choices. We’re looking at PD-L1 
expression and we’re looking for HER2 expression. We’re 
also looking for rare mutations. Increasingly, we’re test-
ing patients for broader profile, but it’s critical in upper GI 
[gastrointestinal] cancers to test for PD-L1, MSI, and HER2. 
Those are the ones that are going to be most informative 
for your patient.

TRENDS AND DISPARITIES IN TREATMENT 
APPROACHES FOR PATIENTS WITH 
LOCOREGIONAL ESCC
If the patient has localized disease with no evidence of 
spread, maybe lymph nodes in the region, the common 
strategy is giving a combination of chemotherapy and radi-
ation. The classic regimen that we use is called the CROSS 
regimen.... The CROSS regimen is carboplatin and pacli-
taxel given weekly; it’s a pretty easy regimen. You can also 
give platinum and fluoropyrimidine with radiation. This is 
long-course radiation, 5 to 6 weeks. That can have a fairly 
significant response, and for some patients that’s the defin-
itive treatment. 

The goal is to try to avoid a surgical approach in those 
patients. Of course, with chemoradiation, it’s not defini-
tive in many patients. When possible, we sometimes will 
also do a surgical resection. In patients who have residual 
disease after that surgical resection, there are times when 
you give more adjuvant therapy with the advent of immuno-
therapy in that space in patients who’ve had curative intent 
chemoradiation, surgery, and residual disease followed 
by immunotherapy.

Esophageal cancer, squamous cell cancers of the esoph-
agus, are seen in 50-, 60-, 70-year-old individuals. They’re 
seen in White individuals, in Black individuals, in other 
races around the world, and in other ethnicities. What 
we’re looking at, increasingly, is that not everyone has 
the same outcome. 

A recent paper from Savitch et al looked at this. 
It was published in the Journal of Gastrointestinal 
Surgery.3 [Results] demonstrated that African American 
[patients] had a worse outcome than non–African American 
[patients]. It’s not clear that there’s a biological reason for 
this, but it’s likely more [about] access to treatment. Because 
this is a complicated disease, it does require multidisci-
plinary care. It takes a village. Not everybody has a good 
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village on their side. Particularly in patients who 
are part of more vulnerable populations, regard-
less of race, make sure to step up your game as a 
treatment team because we can level the playing 
field by helping those patients.

FIRST-LINE TREATMENT APPROACHES 
AND CONSIDERATIONS FOR PATIENTS 
WITH METASTATIC ESCC
For patients who have unresectable disease or 
metastatic disease, which is a high proportion of 
the patients that we encounter, we have 2 issues. 
One, we have the plumbing issue of getting the 
patients eating and swallowing again and main-
taining nutrition. If we need supplementation 
through PEG [percutaneous endoscopic gastros-
tomy] tubes or TPN [total parenteral nutrition], 
we do that as needed. Sometimes we place 
stents. Sometimes we give chemoradiation, even 
though there’s metastatic disease, to control that 
local disease. In general, first-line treatments of 
choice are going to be systemic treatments.

The base is chemotherapy. You can use plat-
inum-taxane, you can use fluoropyrimidine/
platinum. There are 3-drug recipes, but they’re 
more toxic, they have a higher response rate, and 
they don’t have an overall outcome benefit. Using 
2 drugs tends to be the basic right choice for 
most patients in the front line. 

Then we look at the options for biologics. We 
test everybody for PD-L1 using CPS [combined 
positive score], and in those patients with high 
numbers, there’s pretty good evidence that 
adding anti–PD-1 therapy to chemotherapy will 
benefit those patients. There are rare patients 
with HER2-positive disease who have both 
HER2 and PD-1 as potential options added to 
the chemotherapy.

Increasingly, first-line therapy for squamous 
cell cancers of the esophagus is doublet chemo-
therapy with checkpoint inhibition, so it’s a 
3-drug cocktail in total. These have the best 
reported outcomes so far in these patient popula-
tions. Of course, with any patient, there may be 
some who aren’t candidates for immunotherapy- 
type approaches. These are patients who have 

preexisting autoimmune problems that are going 
to increase their risk from immunotherapies. But 
increasingly, there aren’t many individuals who 
wouldn’t be candidates for immunotherapies.

INSIGHTS ON EXISTING AND 
PROSPECTIVE SECOND-LINE  
TREATMENT STRATEGIES
Initial lines of therapy are combinations of chemo-
therapy and immunotherapy. Now you move into 
subsequent lines of therapy, and there are other 
drugs: irinotecan, taxane, platinum. There are 
other approaches with combinations of immuno-
therapies that are being explored. Beyond that 
first line, the benefit rate doesn’t manage to stay 
up or stay high for very long, so we want that opti-
mum first-line treatment of choice if we can.

When I’m thinking about treating a patient 
in the first line, I like to know the CPS and 
the PD-L1 score. I have approval regardless of 
the CPS score, and there are pretty good data 
that in squamous cell cancers, immunothera-
pies work. My enthusiasm for immunotherapies 
certainly goes up with those patients who have 
CPS greater than 5, or even 10. That’s what 
I’d start with. 

These patients need a response, and in some 
patients, that immunotherapy also generates a 
durable response. After I get that initial positive 
benefit in the first 3 to 4 months, I might back off 
and—as we do in colorectal cancer—take a main-
tenance-like approach with immunotherapy and 
an oral fluoropyrimidine, or just immunotherapy 
single agent so that then I can rechallenge with a 
chemotherapy or switch to other cytotoxic drugs 
through the sequence beyond the first line.

If you have a patient with metastatic or locally 
advanced squamous cell cancers of the esoph-
agus, you think, “What cards do I have on 
the table, and when do I play what?” For most 
patients, that first-line treatment of choice is 
going to be doublet chemotherapy, and there you 
have a carboplatin/paclitaxel approach, or fluoro-
pyrimidine and a platinum. We have pretty good 
evidence that immunotherapy should be added to 
that in that first-line setting. Whether you then 

go through a maintenance phase if you have a 
good response and maintain the immunother-
apy or not, most of us would maintain something 
through there. Ultimately, they’ll progress. If 
you haven’t used a platinum and a taxane, you 
certainly still have those as a rechallenge.

The other alternative therapies are limited 
to things such as irinotecan, or other kinds of 
platinum that you didn’t give, or fluoropyrimi-
dine if you haven’t brought that in. There aren’t 
many choices beyond those initial lines of ther-
apy in patients with this disease. You want to 
get your best bang for your buck early on, so 
you can get your best initial response and then 
hold on to that with your other drugs and rechal-
lenge or use drugs you haven’t used in your 
first-line therapy.

As with all our solid tumors, we use CT 
scanning, endoscopy, patient symptoms, and 
sometimes cancer markers to determine if a 
patient is benefiting from the treatment. It comes 
down to performance status and CT scanning 
as the primary way that we’re watching out for 
patient response and benefit. We always must 
keep in the back of our [mind] that, sometimes 
with immunotherapy, we can see an early uptick. 
I don’t think that’s a very common phenomenon, 
so we’re looking for tumor regressions or stable 
disease and improved outcomes. When that 
begins to turn, it’s usually straightforward to see 
that, and you know you need to switch treatments.

We’re all working as hard as we can to try to 
identify new therapies and new approaches for 
our patients with esophageal cancers, partic-
ularly the squamous cell type. This is where 
it’s important for us to do the broad molecu-
lar profiling, not just the 3 that you have to do: 
MSI, PD-L1, and HER2. We’re looking at new 
approaches around the other targets and new 
patterns that may emerge. Certainly, combos of 
chemotherapy and immunotherapy and combos 
of immunotherapy are being done. Unlike 
with some of our GI [gastrointestinal] cancers, 
where we get into third and fourth lines, with 
this disease we rarely get past the second line. 
Begin looking for novel approaches early on in 
your patients so you have something in your hip 
pocket if it’s out there for that patient. ■
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Daratumumab Plus RVd Improves Clinical Outcomes  
in Transplant-Eligible, Newly Diagnosed Multiple Myeloma
by KRISTI ROSA

THE ADDITION OF DARATUMUMAB 
(Darzalex) to lenalidomide (Revlimid), borte-
zomib (Velcade), and dexamethasone (RVd) 
induction and consolidation treatment and lena-
lidomide maintenance therapy (D-RVd/D-R) 
resulted in high minimal residual disease (MRD) 
rates and prolonged progression-free survival 
(PFS) in patients with transplant-eligible, newly 
diagnosed multiple myeloma, according to data 
from the final analysis of the phase 2 
GRIFFIN trial (NCT02874742).1

The data, which were presented at 
the 19th International Myeloma Society 
(IMS) Annual Meeting showed that 
at a median follow-up of 49.6 months, 
D-RVd/D-R (n = 104) resulted in a clin-
ically meaningful 55% reduction in the 
risk of disease progression or death vs 
RVd/R (n = 103) in this patient popula-
tion (HR, 0.45; 95% CI, 0.21-0.95;  
P = .0324). The median PFS had not yet been 
reached in either treatment arm. Separation of 
the PFS curves occurred beyond 1 year of mainte-
nance treatment.

The PFS benefit was observed in 
the D-RVd arm vs the RVd arm, 

irrespective of whether 
lenalidomide was contin-

ued per standard of 
care (SOC) follow-
ing the completion of 

study treatment.

Additionally, by the end of the study, 64% of 
patients in the D-RVd arm had achieved MRD 
negativity threshold of 10-5 vs 30% of those 
in the RVd arm.

“Ultimately, these data support the use of 
D-RVd induction and consolidation and D-R 
maintenance as a new SOC in transplant-eli-
gible patients with newly diagnosed multiple 
myeloma,” Douglas W. Sborov, MD, MS, lead study 

author and associate professor in the 
Division of Hematology and Hematologic 
Malignancies in the Department of 
Internal Medicine at the University of 
Utah School of Medicine in Salt Lake 
City, said during the presentation.

To be eligible to enroll in GRIFFIN 
patients had to be transplant-eligi-
ble, with newly diagnosed multiple 
myeloma; be 18 to 70 years old; have 
an ECOG performance status between 

0 and 2; and have creatinine clearance of at 
least 30 mL/min.

Participants were randomly assigned 1:1 to the 
D-RVd arm or the RVd arm. For induction treat-
ment, those in the investigative arm received 
intravenous daratumumab at 16 mg/kg on days 
1, 8, and 15; oral lenalidomide at 25 mg on days 1 
to 14; subcutaneous bortezomib at 1.3 mg/m2 on 
days 1, 4, 8, and 11; and oral dexamethasone on 
days 1, 2, 8, 9, 15, and 16.

Following transplant, these patients 
received 2 cycles of consolidation treatment 

with daratumumab at 16 mg/kg on day 1; 
lenalidomide at 25 mg on days 1 to 14; borte-
zomib at 1.3 mg/m2 on days 1, 4, 8, and 11; 
and dexamethasone at 20 mg on days 1, 2, 
8, 9, 15, and 16. For maintenance treatment, 
they received daratumumab at 16 mg/kg on 
day 1 every 4 weeks or every 8 weeks; and 
lenalidomide at 10 mg on days 1 to 21 for 
cycles 7 to 9, and at 15 mg on days 1 to 21 for 
cycles 10 and on.

Those in the control arm received induction 
treatment with RVd, given at the same dose 
and schedule as those in the investigative arm. 
Following transplantation, they received consol-
idation treatment with RVd at the same dose 
and schedule as the investigative arm, and then 
went on to receive maintenance treatment with 
lenalidomide alone. For cycles 7 to 9, lenalido-
mide was given at a dose of 10 mg for days 1 to 
21; in cycles 10 and thereafter, the agent was 
given at 15 mg.

Patients were permitted to continue lenalid-
omide after the completion of planned study 
treatment in accordance with local SOC, Sborov 
noted. Key stratification factors comprised 
disease stage per International Staging System 
(ISS) criteria (I vs II vs III) and creatinine clear-
ance (30 to 50 mL/min vs > 50 mL/min).

Stringent complete response rate (sCR) served 
as the primary end point of the trial, and other 
end points included MRD negativity, objective 
response rate, very good partial response rate 

Douglas W.  
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or better, complete response (CR), PFS, and over-
all survival (OS).

Data from the primary analysis of the trial, 
which had a median follow-up of 13.5 months, 
showed that D-RVd elicited a significantly 
improved sCR rate vs RVd by the end of consolida-
tion treatment, at 42.4% and 32.0%, respectively 
(1-sided P = .0680), which met the prespecified 
1-sided α of 0.10.2

At the IMS meeting, investigators reported 
data from the final analysis of the trial, which 
occurred after all participants had at least 1 year 
of long-term follow-up after the completion of 
maintenance treatment.

The demographic and clinical characteris-
tics were well balanced between the arms. The 
median age of patients in the D-RVd arm was 
59 years (range, 29-70) vs 61 years (range, 40-70) 
in the RVd arm. “The majority of patients had ISS 
I and II disease, and less than 20% of patients in 
both arms had evidence of conventional high-risk 
features,” Sborov said. He added that 35% of those 
in the D-RVd arm and 29% of those in the RVd 
arm had tumors with gain 1q.

During maintenance treatment, 15% of those in 
the D-RVd arm and 21% of those in the RVd arm 
discontinued D-R or lenalidomide maintenance 
treatment. Notably, more patients in the RVd arm 
discontinued due to disease progression vs those 
in the D-RVd arm, at 8% and 3%, respectively.

Following study treatment completion, 61% of 
those who received D-RVd and 41% of those given 
RVd continued to receive lenalidomide in accor-
dance with local SOC. The median duration of 
continued lenalidomide treatment in the investi-
gative and control arms was 16.9 months (range, 
2-26) and 14.8 months (range, 1-25), respectively.

At all timepoints, response rates were “consis-
tently higher in those patients treated with D-RVd 
[vs RVd],” Sborov noted. By the end of the study, 
83% of those who received D-RVd experienced a 
CR or better vs 60% of those who were given RVd. 
CR or better rates improved over time, with the 
deepest responses occurring at the end of study 
maintenance treatment.

MRD negativity rates also improved over time 
and were consistently higher in the D-RVd arm 
vs the RVd arm. These rates deepened through-
out the study maintenance period; 14% of those 
in the D-RVd arm vs 10% of those in the RVd arm 
converted from MRD-positive status at the end of 
the consolidation period to MRD-negative status 
by the end of the 2-year maintenance period.

The median time to negative status was 
8.5 months in the D-RVd arm vs 34.6 months in 
the RVd arm at the 10-5 threshold. Moreover, at 
the 10-6 threshold, time to negative status was 
33.9 months and not reached in the D-RVd and 
RVd arms, respectively.

At the time of the final analysis, the median 
OS was not yet reached in either arm. A total 

of 14 patients had died; 7 deaths occurred in 
the D-RVd arm, and 7 deaths occurred in the 
RVd arm. Nine of these deaths were because 
of disease progression, 5 of which occurred 
in the D-RVd arm.

“OS data are not mature and longer follow-up 
would be required to evaluate this end 
point,” Sborov noted.

The median event-free survival (EFS) also was 
examined in the intention-to-treat population.

“D-RVd prolonged EFS vs RVd, which an early 
separation of the curves, suggesting suboptimal 
efficacy of the RVd-only regimen,” Sborov said. In 
the D-RVd arm, the median EFS had not yet been 
reached vs 50.5 months in the RVd arm (HR, 0.45; 
95% CI, 0.28-0.74; P = .0011).

With the longer-term follow-up, no unexpected 
safety signals were reported. Rates of treat-
ment-emergent adverse effects (TEAEs) that 
resulted in discontinuation were comparable 
between the D-RVd (n = 99) and RVd (n = 102) 
arms, at 33% and 31%, respectively.

The most common grade 3 or 4 hemato-
logic TEAEs experienced in the D-RVd and RVd 
arms, respectively, were neutropenia (46% vs 
23%), thrombocytopenia (16% vs 9%), leukopenia 
(17% vs 8%), anemia (9% vs 6%), and lymphope-
nia (23% vs 23%).

The most frequent nonhematologic TEAEs that 
were grade 3 or 4 in severity included fatigue (7% 
vs 6%), upper respiratory tract infection (4% vs 
2%), diarrhea (7% vs 5%), peripheral neuropathy 
(7% vs 9%), nausea (2% vs 1%), constipation (2% vs 
1%), pyrexia (3% vs 3%), insomnia (2% vs 1%), back 
pain (2% vs 1%), arthralgia (1% vs 2%), peripheral 
edema (2% vs 3%), headache (5% vs 1%), vomit-
ing (3% vs 0%), muscle spasms (2% vs 5%), and 
dyspnea (3% vs 5%).

TEAEs led to death in 2 patients (1 in each 
treatment arm); however, neither case was related 
to study treatment.

The most common infection in both treatment 
arms was upper respiratory tract infection, and 
the highest incidence of infections occurred in 
earlier cycles of treatment and in the mainte-
nance period. Five patients in the D-RVd arm and 
2 patients in the RVd arm had COVID-19 infec-
tions. Infections led to treatment discontinuation 
in 2% of those in the D-RVd arm and 3% of those 
in the RVd arm. ■
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Isatuximab Plus Pomalidomide/Dexamethasone  
Maintains OS Benefit in R/R Myeloma
by CONOR KILLMURRAY

THE ADDITION OF ISATUXIMAB-IRFC 
(Sarclisa) to pomalidomide (Pomalyst) and 
low-dose dexamethasone (Isa-Pd; Pd) continued to 
demonstrate improved overall survival (OS) vs Pd 
alone in patients with relapsed/refractory multi-
ple myeloma (RRMM), according to results of a 
final OS analysis of the phase 3 ICARIA-MM trial 
(NCT02990338).1

Findings presented at the 19th International 
Myeloma Society (IMS) Annual Meeting showed 
a 6.9-month improvement in median OS (HR, 
0.77; 95% CI, 0.59-1.10; log rank P = .0319) for 
patients receiving Isa-Pd (n = 154) compared 
with Pd (n = 153).

At a median follow-up of 35.3 months (inter-
quartile range [IQR], 33.5-37.4) at data cut off, 
median OS was 24.6 months (95% CI, 20.3-31.3) 
in the isatuximab group vs 17.7 months (95% 
CI, 14.4-26.2) in the Pd group (HR, 0.77; 95% CI, 
0.59-1.02). Overall, there were 220 OS events 
with 106 (68.8%) in the Isa-Pd arm and 114 
(74.5%) in the Pd arm.

The final analysis also looked to exam-
ine the impact of Isa-PD treatment in 
the real world by observing deaths 
due to COVID-19, according to Paul G. 
Richardson, MD, clinical program leader 
of the Jerome Lipper Multiple Myeloma 
Center at the Dana-Farber Cancer 
Institute in Boston, Massachusetts. 
This sensitivity analysis was presented 
along with the final OS analysis at the 
IMS meeting. Investigators found that 
COVID-19 negatively affected the OS of the Isa-Pd 
arm. In the isatuximab arm, 4 patients died due to 
COVID-19 infection; no patients in the Pd arm died 
due to COVID-19 infection. Onset of COVID-19 in 
these 4 patients was at 37.6, 40.5, 54.2, and 56.1 
months from being randomly assigned..

In the OS sensitivity analysis censoring for 
COVID-19 infection, investigators counted 
102 deaths in the Isa-Pd arm and 114 in the Pd 
arm and found a slightly adjusted hazard ratio for 
death of 0.76 (95% CI, 0.58-0.99; log-rank  
P = .0223). Median OS for the isatuximab arm in 
sensitivity analysis was also slightly adjusted at 
24.57 months (95% CI, 20.3-31.31) compared with 
17.71 months in the Pd arm (95% CI, 14.39-26.22).

It was important to note the difference in 
median treatment of both arms was 47.57 weeks 
(range, 1.3-245.6) in the isatuximab arm 
and 24 weeks (range, 1-241.6) in the Pd arm, 
Richardson added. He highlighted that the high 
relative dose intensity for all drugs increased the 
dose reductions seen in the Isa-Pd arm compared 

with the control arm at 46.1% vs 26.8% reductions 
of pomalidomide and 40.8% vs 30.2% reductions of 
dexamethasone, respectively. He also added that 
the main reason for dose reductions in the isatux-
imab arm was due to neutropenia and infection, 
yet there were no new safety signals observed in 
the final analysis.

“The takeaway for time to next treatment was 
quite striking. If you look at [the median] time to 
next therapy it was [15.51 months] with the trip-
let therapy vs [8.87 months] with the doublet 
therapy,” explained Richardson, clinical program 
leader of the Jerome Lipper Multiple Myeloma 
Center at the Dana-Farber Cancer Institute. “The 
conclusion there is that time to next treatment 
was clearly longer for the 3 drugs than the 2.”

Secondary end points of the analysis also 
included progression-free survival 2 (PFS2) to 
assess if treatment benefit continued after the 
first subsequent therapy. In a previous interim 
analysis of the study, investigators found a HR 
of 0.76 (95% CI, 0.58-0.99). In the final analy-

sis, median PFS2 in the isatuximab 
arm was longer than in the Pd arm at 
17.51 months (95% CI, 14.88-19.22) vs 
12.88 months (95% CI, 10.09-16.62) with 
a hazard ratio of 0.74 (95% CI, 0.57-0.95; 
log-rank P = .0091).

In the primary analysis of the 
ICARIA-MM trial,2 at a median 
follow-up of 11.6 months (IQR, 10.1-
13.9), the median PFS was 11.5 months 
(95% CI, 8.9-13.9) in the triplet arm 

vs 6.5 months (95% CI, 4.5-8.3) in the doublet 
arm (HR, 0.60; 95% CI, 0.44-0.81; P = .001). In 
the intent-to-treat population of the study, the 
primary analysis showed that PFS benefit with 
isatuximab occurred in all subgroups of the 
analysis, including patients who were refractory 
to lenalidomide (Revlimid) (HR, 0.59; 95% CI, 
0.43-0.82; P = .30), a proteasome inhibitor (HR, 
0.58; 95% CI, 0.41-0.82; P = .87), or both (HR, 
0.58; 95% CI, 0.40-0.84; P = .24).

“Now, one interesting aspect of survival data 
in the myeloma spaces [is that], things are going 
so well with subsequent treatments that some-
times it’s important to dissect what the impact of 
subsequent therapies may be on your outcome,” 
Richardson said. “And in this regard, we did a 
sensitivity analysis to estimate the impact of 
subsequent CD38-targeted therapy on outcome.”

Results of the sensitivity analysis discussed 
at the IMS session showed a survival time 
increase of 1.62 months between the 2 arms 
from the main OS analysis with an HR of 0.71 

(95% CI, 0.54-0.93).1 Richardson added that the 
more frequent use of daratumumab (Darzalex) 
in subsequent lines of therapy in the triplet arm 
at 59.7% vs 22.5% in the doublet arm could have 
affected the power to detect statistically signifi-
cant OS when looking at the sample size.

Median PFS on the first line of subsequent 
daratumumab vs those on non-daratumumab 
treatment remained similar in both arms at 
4.2 months (95% CI, 2.8-4.8) in the isatuximab 
arm compared with 5 months (95% CI, 3.8-6.6) in 
the Pd arm.2 When looking at just daratumumab, 
median PFS was lower in the isatuximab group 
at 2.2 months (95% CI, 3.8-10.5) compared with 
5.1 months (95% CI 3.8–10.5) in the Pd arm.

Richardson also explained that the use of 
further CD38 therapies can lead to frequent 
case of pneumonia and other infections, but that 
no new patients experienced a second primary 
malignancy since the last interim analysis. 
Moreover, the most frequent grade 3 or worse 
treatment-emergent adverse events (TEAEs) 
found in the isatuximab group vs the Pd group 
were neutropenia (50% vs 35%), pneumonia 
(23% vs 21%), and thrombocytopenia (13% vs 
12%), respectively.

Grade 1/2 upper respiratory tract infection 
was seen in 36% of patients in the isatuximab 
group compared with 1% in the Pd group. More 
instances of grade 1/2 diarrhea (30% vs 22%, 
respectively), bronchitis (24% vs 11%), and periph-
eral oedema (19% vs 12%) were observed in the 
triplet group vs the doublet group, but more grade 
1/2 fatigue was seen in the Pd group at 22% vs 
18%. However, grade 3 fatigue was seen in 4% of 
patients in the study arm compared with zero 
patients in the control arm.

Although 136 patients discontinued from treat-
ment in the Isa-Pd arm, 19 were due to AEs, 
compared with 101 discontinuing due to disease 
progression. In comparison, 117 patients in the 
Pd arm discontinued due to disease progres-
sion and 22 due to AEs. Although no new safety 
signals were noted, Richardson considered febrile 
neutropenia to be an AE of special interest, with 
18 patients experiencing grade 3 or higher febrile 
neutropenia vs 5 in the Pd arm.

“I think it’s fair to say that [Isa-Pd] has been 
confirmed in this final analysis to maintain its 
efficacy, to show no new tolerability issues, and 
therefore constitutes an important regimen in 
relapsed/refractory disease,” he concluded. ■

For a full list of references,  
see the article at  . 

Paul G.  
Richardson, MD
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COMBINATION THERAPIES LEAD TO ENCOURAGING RESULTS  
IN RELAPSED/REFRACTORY AND NEWLY DIAGNOSED MM
DATA PRESENTED DURING THE 19th International Multiple Myeloma Society (IMS) 

Annual Meeting demonstrated the enduring role of triplet strategies for patients with 

multiple myeloma. In the relapsed or refractory setting, the addition of isatuximab-irfc 

(Sarclisa) to pomalidomide (Pomalyst) and dexamethasone led to survival benefits 

compared with pomalidomide and dexamethasone alone, according to findings from 

the phase 3 ICARIA-MM trial (NCT02990338).

In the newly diagnosed setting, data from the phase 3 DETERMINATION trial 

(NCT01208662) showed the enhanced benefit of the triplet lenalidomide (Revlimid), bortezo-

mib (Velcade), and dexamethasone (RVd) plus autologous stem cell transplantation (ASCT).

“Trials like ICARIA strongly support positioning isatuximab in a variety of differ-

ent places in the relapsed space,” Paul G. Richardson, MD, said in an interview with 

OncologyLive®. “[ICARIA also supports] the notion that CD38 positivity, or CD38-

positive monoclonal antibody therapy, has an incredibly important role in the relapsed/

refractory space.”

Richardson, the clinical program leader and director of clinical research at the 

Jerome Lipper Multiple Myeloma Center at Dana-Farber Cancer Institute in Boston, 

Massachusetts, discussed the influence of the findings from these 2 trials, important 

considerations for their use, and key next steps for investigators in this arena. 

Q
Please provide an overview of the ICARIA-MM trial design.
This was a prespecified final OS [overall survival] analysis of our phase 3 trial 

[ICARIA]. [The trial] was a randomized comparison in the advanced setting of pomalid-

omide and dexamethasone [vs] isatuximab [plus]pomalidomide, and dexamethasone. 

It was a multicenter, international trial and was well sized. The final analysis was 

[performed] when 220 mortality events occurred, and efficacy was assessed in all 

randomized patients who had received at least 1 dose of combination therapy via the 

triplet or the doublet.

Q Are there any new safety signals or are they consistent  
with what was found prior in this study?

The [triplet] had a higher rate of grade 3 treatment emergent adverse events but did 

not increase fatality rates at all. This reflects that patients were on treatment for longer 

and in that context, none of the adverse effect profile that was seen was unusual.

The safety profiles were consistent with what we have seen before. We did see some 

[instances of] upper respiratory tract infection, which was important, but neutrope-

nia is the most common hematologic laboratory abnormality. Importantly, the rate of 

grade 3 febrile neutropenia was higher with the 3 drugs at 12% vs approximately 3% for 

[the doublet], but that proved manageable. 

[This was] an important but predictable adverse effect profile. With that in mind, 

the use of growth factors, vigilance, and antibiotics if any upper respiratory symptoms 

emerge, was how we approached the [adverse effect management of] study patients. 

This was encouraging in the sense that the rates of fatality were very low.

Lenalidomide Combo Plus ASCT Provides Significant PFS Benefit  
in Multiple Myeloma With High-Risk Cytogenetics
by JORDAN SAVA

THE TRIPLET REGIMEN OF lenalidomide 
(Revlimid), bortezomib (Velcade), and dexa-
methasone (RVd) plus autologous stem cell 
transplantation (ASCT) and lenalidomide 
maintenance therapy significantly improved 
progression-free survival (PFS) compared with 
RVd alone in patients with newly diagnosed 
multiple myeloma, with notable benefit observed 
in those with high-risk cytogenetics.1

Paul G. Richardson, MD, presented the findings 
come from the phase 3 DETERMINATION trial 
(NCT01208662) during the 19th International 
Myeloma Society Annual Meeting in August. 
Data showed that after a median follow-up of 
76 months, the median PFS was 46 months2 for 
patients administered RVd alone vs 67.5 months 
for patients administered RVd and ASCT (HR 1.53; 
95% CI, 1.23-1.91; P < .0001).

The estimated 5-year PFS rates were 41.5% and 
55.6%, respectively. The median PFS was 17.1 
vs 55.5 months (HR 1.99; 95% CI, 1.21-3.26) for 
patients with high-risk cytogenetics and 53.2 vs 
82.3 months (HR 1.38; 1.07-1.79) in those with 
standard-risk cytogenetics. No overall survival 
(OS) advantage has been observed at this point.

“The primary end point was clearly met, and it 
exceeded our expectations with a 21-month differ-
ence between early transplant vs delayed with a 
median follow-up well, in excess of 76 months. 
This was highly significant. The use of early 
transplant in the setting of RVd induction therapy 
had strikingly superior PFS vs RVd alone. This 
was notably seen in the high-risk group compared 
to the standard risk,” stated Richardson.

High-dose melphalan plus ASCT is the stan-
dard of care in transplant-eligible myeloma, and 
triplet regimens are associated with high rates 
of deep response and prolonged clinical bene-
fit, which are often maintained with lenalidomide 
maintenance. As such, investigators conducted 
the DETERMINATION trial to determine if these 
approaches can be used to improve outcomes.

In the randomized, phase 3 trial, 729 patients 
between the ages of 18 and 65 years with newly 
diagnosed multiple myeloma were enrolled with 
722 randomly assigned to receive either RVd 
alone (arm A) or RVd plus ASCT (arm B).

Patients were required to have documented 
symptomatic myeloma, with organ damage 
related to myeloma with laboratory assessments 

performed within 21 days of registration, myeloma 
measurable by either serum or urine evaluation of 
the monoclonal component or by assay of serum 
free light chains, an ECOG performance status of 0 
to 2, and a negative HIV blood test.

Those enrolled were given 3 cycles of RVd followed 
by stem cell mobilization and were randomly 
assigned to either 5 more cycles of RVd (n = 357; 
arm A) or 200 mg/m2 of intravenous (IV) melphalan 
plus ASCT and 2 cycles of RVd (n = 365; arm B).

In both arms, patients on the 21-day cycle of 
RVd received 25 mg of oral lenalidomide on days 1 
through 14; 1.3 mg/m2 of IV or subcutaneous borte-
zomib on days 1, 4, 8, and 11, and 20 mg of oral 
dexamethasone in cycles 1 through 3 and then 10 
mg thereafter on days 1, 2, 4, 5, 8, 9, 11, and 12. 
Additionally, patients in both arms were given 
between 10 mg of lenalidomide maintenance daily for 
the first 3 months followed by a dose of 15 mg daily 
after until either disease progression or intolerance.

The primary end point of the trial was PFS with 
secondary end points including response rates, 
duration of response (DOR), time to progression, 
overall survival (OS), quality of life, and safety. The 
data cut-off was December 10, 2021.
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Q What is the main takeaway from the ICARIA trial? 
It emphasizes the point that CD38 monoclonal antibody therapy is a gold 

standard in the relapsed/refractory setting. Increasingly as we see daratumumab 

used upfront as part of quadruplet treatments, when we move into the relapse 

space, things are busy. We know that if daratumumab treatment fails…meeting 

them head-on with isatuximab immediately afterward, or…as a monotherapy to 

monotherapy, [while] tolerability is fine, the efficacy is very modest—so that does 

not make sense.

Combining [RVd] with other drugs [makes sense], and there is preliminary data in 

that regard from groups such as [The University of Texas] MD Anderson [Cancer Center 

in Houston] whereas if daratumumab monotherapy fails in the maintenance setting or if 

[patients have] been previously [exposed to] daratumumab, the use of a triplet combin-

ing pomalidomide with isatuximab for example has been shown to be very active. 

Data from this study would strongly support the role of the triplet in the relapse space 

regardless of prior daratumumab exposure. 

The other major study that supports this is IKEMA [NCT03275285]. [This] study is 

practice-informing and game changing, in my opinion, because the [isatuximab, carfil-

zomib, and dexamethasone combination] performance was outstanding in that trial. 

This very powerful platform is being used in relapse and taken together, these studies 

both strongly support the use of isatuximab in the relapsed/refractory setting.

Q
Please expand on the phase 3 DETERMINATION trial that you 
also presented at the IMS meeting.

We presented an important plenary session on the impact of lenalidomide plus 

bortezomib, and dexamethasone with early transplant vs delayed and lenalidomide 

maintenance until progression; this is the DETERMINATION trial. [Findings from] 

DETERMINATION showed a striking PFS benefit in favor of early transplant. What was 

particularly impressive was the magnitude of [the benefit]; it was over 20 months in 

favor of early transplant. However, there was no OS difference seen today. 

The good news for patients is that we are collecting cells and keeping transplants 

in reserve. At early relapse, [most] patients in the delayed transplant group received 

more novel therapies, 72% in fact, and only 28% have had delayed transplants so far. 

This tells us the near of novel therapies for selected patients and keeping transplant 

in reserve is a very reasonable option. Conversely, [treatment with] melphalan matters, 

it is making a big difference particularly in higher-risk patients where it is used early. 

This is very exciting practice informing data and there is lots in that study to further 

share with our community of myeloma providers and patients above all. 

Q What does the future hold for the therapeutic strategy  
used in DETERMINATION?

Beyond the combination of lenalidomide plus bortezomib and dexamethasone, we now 

have the quadruplet adding daratumumab and other monoclonal antibodies coming 

into this space. The outlook is very favorable for patients. If [a patient] achieves mini-

mal residual disease negativity, however they get there, they seem to do very well. 

This offers our patients great hope, and you can tailor treatments [because] one size 

clearly does not fit all. We saw some fascinating data, for example, amongst African 

Americans who the use of early transplant did not translate to a substantial progres-

sion-free survival gain. ■

The median age of those enrolled was 57 in arm 
A and 55 in arm B. In arm A, 56.6% of patients 
were male vs 58.9% in arm B, and in both arms, 
the majority of the patients were White (76.4% 
and 75.8%). Between both arms, 13% of patients 
had International Staging System stage III 
disease, and 19.8% and 19.4% in each had high-
risk cytogenetics, including t(4;14), t(14;16), and 
del17p. In the non-transplant and transplant 
arms, 291 and 289 patients were given lenalido-
mide maintenance for a median of 36.4 months 
and 41.5 months. There are 79 and 81 patients 
still receiving lenalidomide maintenance.

Regarding responses, 46.9% of patients in the 
transplant arm achieved a complete response or 
better vs 42% of patients in the nontransplant 
arm and a very good partial response or better 
rate was 82.7% vs 79.6%, respectively. The partial 
response or better rate was 97.5% in arm A vs 95% 
in arm B, respectively. Additionally, the DOR was 
longer in the transplant arm at 56.4 months vs 
38.9 months with RVd alone.

The rate of minimal residual disease (MRD) 
negativity at the start of maintenance in 108 and 
90 patients at a sensitivity of 10-5 was 39.8% with-
out transplant vs 54.4% with transplant. Patients 
who achieved MRD negativity had comparable 
PFS regardless of treatment.

Notably, only 28% of patients treated with 
RVd alone underwent delayed transplant; others 
received next-generation novel agents and 

monoclonal antibodies. The 5-year cumulative 
rate of any secondary cancers was 10.8% with 
transplant vs 9.7% without. 

Invasive cancers were reported in 6.5% and 
4.9% of patients, respectively. Hematologic 
cancers developed in 3.5% and 1.6% of patients in 
each respective arm. Additionally, the 5-year OS 
rates were 79.2% vs 80.7%, respectively (HR 1.10; 
95% CI, 0.73-1.65) with 90 and 88 patients having 
died. The 5-year OS rates were 54.3% vs 63.4% 
(HR 1.25; 95% CI, 0.75-2.08) in patients with high-
risk and 86.2% vs 86.0% (HR 0.99; 0.66-1.47) in 
patients with standard-risk cytogenetics.

In the RVd-alone arm, 78.2% of patients had 
grade 3 or higher related adverse events (AEs) 
vs 94.2% in the RVd plus ASCT arm. In addition, 
60.5% vs 89.9% had grade 3 or greater related 
hematologic AEs (P < .0001) and 10.4% vs 10.7% 
had secondary malignancies (P = .002). 
Additionally, 79.9% vs 69.6% of patients who 
had discontinued study treatment received 
subsequent non-protocol therapy. Of 279 patients 
in the RVd-alone arm who had discontinued treat-
ment, 28% had received ASCT as part of any 
subsequent therapy.

Grade 3 or greater treatment-related adverse 
events (TRAEs), including mucositis, fatigue, and 
infections, were less common in patients with-
out transplant than with (78.2% vs 94.2%). In the 
RVd-alone group, any grade 5 AEs that were fatal 
occurred in 0.3% of patients vs 1.6% in the RVd 

plus ASCT arm. During maintenance, the rates 
of hematologic grade 3 or greater TRAEs were 
26.1% and 41.9%. Prior to maintenance, serious 
AEs were 40.3% vs 47.1% compared with 11.3% vs 
16.6% during maintenance. .

Regarding quality of life, patients in the trans-
plant arm experienced a temporary but clinically 
meaningful decrease during transplant, which 
improved from baseline throughout maintenance.

The difference in mean change from baseline 
in the European Organization for the Research 
and Treatment of Cancer Quality of Life 
Questionnaire QLQ-C30 global health status score 
was fewer than 10 points throughout treatment 
except at cycle 5 of RVd vs post-ASCT where 
the mean change was plus 3.0 vs minus 11.1, 
respectively (P < .0001).

“What is important to note is no overall 
survival difference, recognizing the median 
follow-up now is well in excess of 80 months, 
and it is similar between the 2, but there may 
be important trends for high-risk again. In that 
regard, we look forward to further analysis. 
Similar overall response rates are seen, except 
in high-risk with a complete response rate that is 
higher for early transplant,” added Richardson. 
“MRD is emerging as a very important tool and is 
a very important predictor.” ■

For a full list of references,  
see the article at  . 
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Isatuximab Plus Kd Demonstrates Deep Responses  
in Relapsed Multiple Myeloma
by DYLANN COHN-EMERY

THE ADDITION OF ISATUXIMAB (Sarclisa) 
to carfilzomib (Kyprolis) and dexametha-
sone (Isa-Kd) elicited a clinically meaningful 
improvement in depth of response in patients 
with relapsed multiple myeloma, accord-
ing to longer follow-up of the phase 3 IKEMA 
study (NCT03275285) presented at the 19th 
International Myeloma Society Annual Meeting.1

In the updated analysis of IKEMA, a random-
ized phase 3 trial, the highest rates of complete 
response (CR) were reported for a proteasome 
inhibitor–based regimen in this setting. Patients 
given Isa-Kd experienced a CR rate of 44.1% and 
those who reached minimal residual disease 
(MRD) negativity had a CR rate of 26.3%.

“MRD negativity rates with Isa-Kd were higher 
among patients with poor prognostic character-
istics,” Roman Hájek, MD, PhD, said in 
his presentation. “Achieving MRD nega-
tivity led to better progression-free 
survival [PFS] in both treatment arms, 
with Isa-Kd patients having a more 
than 2-fold higher probability of achiev-
ing both MRD negativity or MRD 
negativity and CR.”

Isatuximab, an IgG1 monoclonal 
antibody targeting CD38, combined 
with carfilzomib and dexamethasone 
is approved for patients with relapsed and/or 
refractory multiple myeloma after 1 or more 
prior lines of therapy based on the initial results 
of the IKEMA study.2,3

On this trial, 302 patients were randomly 
assigned 3:2 to Isa-Kd (n = 179) vs carfilzomib 
and dexamethasone (Kd; n = 123) until progres-
sive disease, unacceptable toxicity, or patient 
request. These patients had 1 to 3 prior lines 
of therapy, received no prior treatment with 
carfilzomib, and were not refractory to prior 
anti-CD38 therapy. Stratification factors included 
1 prior line of therapy versus more than 1, and 
Revised International Staging System (R-ISS) 
status of I or II vs III vs not classified. Patient 
demographics and baseline characteristics for 
the treatment arms were balanced.

The primary end point was PFS by indepen-
dent response committee, which was showed 
significant benefit in the final analysis of a 
median 35.7 months with Isa-Kd compared 
with 19.2 months with Kd (HR, 0.58; 95.4% CI, 
0.42-0.79) after median follow-up of 44 months. 

Key secondary end points were CR rate, MRD 
negativity, overall response rate (ORR), very 
good partial response (VGPR) or better, and 
overall survival.

With the extended follow-up, Isa-Kd produced 
deeper responses than Kd in the intention-to-
treat population. Although the ORR was similar 
at 86.6% vs 83.7% for Isa-Kd and Kd, respec-
tively, the VGPR or better was 72.6% vs 56.1%. In 
the Isa-Kd arm, the CR rate or better was 44.1% 
compared with 28.5% in the Kd arm (odds ratio 
[OR], 2.09; 95% CI, 1.26-3.48).

MRD negativity, which was assessed by 
next-generation sequencing clonoSEQ assay 
and reported at 10-5 sensitivity level, was 33.5% 
in patients receiving Isa-Kd and 15.4% in those 
receiving Kd (OR, 2.78; 95% CI, 1.55-4.99). The 

MRD negative and CR rates were 26.3% 
and 12.2%, respectively (OR, 2.57; 95% 
CI, 1.35-4.88).

“Adding isatuximab to Kd, you can 
double the MRD negativity rate, which 
is really impressive,” said Hájek, 
professor of oncology and head of the 
Department of Haematooncology in the 
University of Ostrava, Czech Republic.

Over time, the depth and quality of 
response favored the experimental arm. 

The rates of partial response, VGPR, CR, and 
MRD negativity were higher and the time to first 
CR occurred earlier with Isa-Kd. However, Hajek 
doesn’t feel the time to first CR was as important 
because it was quickly reached in both arms.

For patients with poor prognostic character-
istics, MRD negativity rates were higher with 
Isa-Kd. These characteristics included age of 
65 years or older (31.9% vs 17.5%), renal impair-
ment with estimated glomerular filtration rate 
less than 60 mL/min/1.73 m2 (39.5% vs 16.7%), 
ISS stage II or III upon study entry (29.2% vs 
13.7%), 1q21+ present (34.7% vs 15.4%), more 
than 1 prior line of therapy (30.3% vs 10.3%), 
refractoriness to lenalidomide (29.8% vs 11.9%), 
and refractoriness to lenalidomide at last line 
(36.1% vs 12.9%).

In patients who achieved MRD negativity 
(n = 79), the PFS benefit was greater in both 
arms than in those who were still MRD positive  
(n = 223). However, Isa-KD still improved PFS in 
those who were MRD positive compared with Kd 
(HR, 0.675; 95% CI, 0.483-0.943).

Additionally, more patients who reached  
MRD negativity stayed on treatment, with 
29 patients (48.3%) still receiving Isa-Kd and 
6 (31.6%) still receiving Kd compared with 20 

(16.8%) and 5 (4.8%), respectively, who were 
MRD positive. Overall, 27.4% of patients given 
Isa-Kd continued on treatment by the 44-month 
median follow-up.

There were no new safety signals with longer 
follow-up of IKEMA. The safety findings for 
those with MRD negativity were consistent 
with the overall population, and the addition 
of isatuximab did not increase fatal treat-
ment-emergent adverse events or events leading 
to discontinuation.

“The observed clinically meaningful improve-
ment in depth of response with Isa-Kd further 
supports its use as a standard-of-care therapy for 
relapsed multiple myeloma,” Hájek concluded. ■
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Roman Hájek,  
MD, PhD
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“Achieving MRD negativity 
led to better PFS in both  

treatment arms, with  
Isa-Kd patients having a more 
than 2-fold higher probability 

of achieving both  
MRD negativity or MRD 

negativity and CR.”

— ROMAN HÁJEK, MD, PhD
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Biallelic Deletion of TNFRSF17 Associated 
With Resistance to BCMA-Targeting  
Therapies In Myeloma
by JASON HARRIS

Identifying BCMA expression, copy number variation (CNV), and point mutations 
can have important therapeutic implications for patients receiving BCMA-targeting 
chimeric antigen receptor (CAR) T-cell therapy or T-cell engagers (TCEs) for  
multiple myeloma.

“Acquired or selection of preexisting clones with biallelic deletion of TNFSF17 is 
an important and relatively rare mechanism of antigen escape and resistance to 
BCMA-targeted therapy,” said lead author Holly Lee, MD, of the University of Calgary. 
“BCMA extracellular domain nontruncating missense mutations such as R27P also 
mediate resistance to T-cell engagers. Our findings highlight the clinical relevance of 
monitoring TNFSF17 structural endpoint mutations, and the need for the ongoing de-
velopment of novel and multiengine epitope targeted immunotherapeutic approaches.”

Lee and colleagues performed whole-genome sequencing (WGS) with 100x cover-
age on paired normal and tumor CD138-positive cells on 19 patients prior to treat-
ment with BCMA-targeting TCE or CAR T-cell therapy and again at relapse. Investiga-
tors also conduced single-cell mRNA and CNV analyses on cells from these patients. 
Lee said they hoped to identify the degree to which BCMA antigenic loss contributed 
to BCMA-targeting immunotherapeutic resistance.

WGS identified subclonal TNFRSF17 deletion in 5% of patients prior to CAR T-cell 
therapy. “A subclonal deletion with a variant allelic fraction of 3.5% encompassing the 
TNFRSF17 gene locus on chromosome 16 of about 0.8 Mb pairs was identified in 1 
out of 19 patients,” Lee said. 

To read the full story visit bit.ly/3f9yLDx.

Cilta-cel Induces Favorable MRD Negativity 
Rates in Heavily Pretreated Myeloma After 
Prior BCMA-Directed Therapy
by CHRIS RYAN

Ciltacabtagene autoleucel (cilta-cel; Carvykti) elicited high rates of 
minimal residual disease (MRD) negativity in patients with heavily pretreated 
multiple myeloma who received prior treatment with a BCMA-targeted therapy, 
according to data from cohort C of the phase 2 CARTITUDE-2 trial (NCT04133636).

Findings showed that at a median follow-up of 11.3 months, 7 of 10 evaluable 
patients who received cilta-cel achieved MRD negativity. In the 7 patients who 
received prior treatment with a BCMA-targeted antibody-drug conjugate (ADC), 
5 were MRD negative. Two of 3 patients who received a prior BCMA-targeted 
bispecific antibody had MRD negativity at the 10-5 threshold.

“These were small numbers [of patients], but they do show that cilta-cel 
can have efficacy after prior exposure to another BCMA-directed agent,” said 
Adam D. Cohen, MD, the director of Myeloma Immunotherapy and an associate 
professor of Medicine at the Hospital of the University of Pennsylvania, in 
an interview with OncLive®. “Nonetheless, these response rates do seem 
lower than [the phase 1b/2] CARTITUDE-1 trial [NCT03548207)], which was a 
BCMA-naïve population.”

In February 2022, the FDA approved cilta-cel for the treatment of adult 
patients with relapsed/refractory multiple myeloma following 4 or more prior 
lines of therapy, including a proteasome inhibitor, an immunomodulatory agent, 
and an anti-CD38 monoclonal antibody, based on findings from the phase 1b/2 
CARTITUDE-1 trial (NCT03548207).

To read the full story visit bit.ly/3S1LUfO.

For exclusive interviews, and more in-depth coverage from the 19th International  
Myeloma Society Annual Meeting begin reading below and visit OncLive.com.

Cohen on the Efficacy of Cilta-Cel in 
Lenalidomide-Refractory Multiple Myeloma

Raje on the Use of bb21217 in Relapsed/
Refractory Multiple Myeloma

Adam D. Cohen, MD, discusses minimal residual disease–negativity rates in 
patients treated in cohort A of the phase 2 CARTITUDE-2 trial (NCT04133636).

 WATCH NOW: bit.ly/3ROPRVx

Noopur Raje, MD, discusses findings of the phase 1 CRB-402 trial 
(NCT03274219), which evaluated the BCMA-targeted CAR T-cell therapy.

 WATCH NOW: bit.ly/3Dov1Il
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Hodgkin Lymphoma Pioneer  
Saul A. Rosenberg, MD, FASCO, Dies at 95

by CHRIS RYAN

SAUL A. ROSENBERG, MD, FASCO, the 
Maureen Lyles D’Ambrogio Professor Emeritus at 
Stanford School of Medicine and the 2019 Giants 
of Cancer Care® award winner for Lymphoma, 
died on September 5, 2022, at the age of 95.

Dr Rosenberg was a pioneer in his 
field, developing the use of curative 
chemoradiation to treat patients with 
Hodgkin lymphoma. Research led by Dr 
Rosenberg showed that the addition of 
chemotherapy to radiation could allow 
patients to reduce exposure to radiation 
without losing the efficacy of treatment.

In conducting some of the first clin-
ical trials in cancer, findings from Dr 
Rosenberg and Henry Kaplan, MD, 
showed that treatment for Hodgkin lymphoma 
could be curative, rather than strictly pallia-
tive. The L1 and L2 studies at Stanford served as 
some of the earliest randomized clinic trials in 
cancer, and showed that higher doses of radiation 

administered to a wider field improved survival 
rates for patients with localized Hodgkin disease. 
With these data Dr Rosenberg and colleagues 
altered the treatment paradigm for Hodgkin 
lymphoma. Their work established total lymphoid 

irradiation as the standard of care in 
early-stage disease for decades.

Those 2 trials “still rank among 
the classics of study design,” wrote 
Siddhartha Mukherjee, MD, DPhil, 
in his Pulitzer Prize–winning 
book, The Emperor of All Maladies: A 
Biography of Cancer.

Dr Rosenberg was a trailblazer who 
helped establish medical oncology as a 
discipline. After Stanford became one of 

the first institutions to feature a division of medi-
cal oncology, he served as the program’s chief 
from 1965 to 1993.

Dr Rosenberg grew up in Cleveland, Ohio. He 
took college-level courses while in high school, 

and at the age of 17, he was rejected from the 
School of Medicine of Western Reserve University 
(now Case Western Reserve University). He put 
his education on hold before resuming night 
classes while working as a chemist at a smelting 
plant. He was admitted to the School of Medicine 
of Western Reserve University after completing a 
stint in a laboratory, where he was introduced to 
radiation and radioactive isotopes.

After being accepted for a junior residency at 
what was then called the Peter Bent Brigham 
Hospital in Boston, Massachusetts, Dr Rosenberg 
was drafted to serve in the Korean War, where 
he served as a battalion surgeon in a Marine tent 
camp during the winter of 1954-1955.

Following a return to Brigham, Dr Rosenberg 
received a fellowship to Memorial Sloan Kettering 
Cancer Center in medical neoplasia. When the 
University Hospitals Cleveland, had no openings, 
Dr Rosenberg reached out to Dr Kaplan at Stanford, 
where he worked for nearly 6 decades. ■

Saul A. Rosenberg, 
MD, FASCO

2023 GIANTS OF CANCER CARE® 

NOMINATE TODAY!

GIANTS OF CANCER CARE® 
RECOGNITION PROGRAM

The Giants of Cancer Care® recognition 
program celebrates individuals who have 
achieved landmark success within the  
global field of oncology. 

Help us identify oncology specialists whose 
dedication has helped save, prolong, or 
improve the lives of patients who have 
received a diagnosis of cancer.

To nominate, please visit: 
giantsofcancercare.com/nominate

PROGRAM OVERVIEW

•  Nominations are open through
January 31, 2023.

•  The Giants of Cancer Care® Steering
Committee will vet all nominations to
determine finalists in each category.

•  A selection Committee of more than 
120 oncologists will vote to determine 
the 2023 inductees.

•  The 2023 Giants of Cancer Care® class 
will be announced in Spring 2023.

Abbreviated Rules:  NO PURCHASE NECESSARY. Contest begins on or about June 2, 2022 and ends on Tuesday, January 31, 2023 at 11:59 p.m. ET (“Contest Period”), with the option to 
extend the nomination period through February 28, 2023. Open only those who are 18 years of age or older at the time of entry and who are a licensed healthcare professional (i.e., MD, DO, 
PhD, and/or RN) working in the oncology space at the time of application and award.  Subject to Official Rules.  See Official Rules at www.giantsofcancercare.com for additional eligibility 
restrictions, prize descriptions, restrictions, and complete details. Odds of winning depend on the number of eligible entries received. Void where prohibited. Sponsor:  Intellisphere, LLC.
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