
Therefore, the message from our 
presentation was do not waste 
time. If you get to the third line, 
go for ponatinib because it’s 
linked to a better survival.”

Elias Jabbour, MD,
Professor of Medicine,

Department of Leukemia,
The University of Texas MD Anderson Cancer Center

”
“

”
“ The magnitude of the change is small, 

but considering the thousands of patients, 
this is signifi cant.

Jordan K. Schaeffer, MD,
Clinical Professor,

Rogel Cancer Center,
University of Michigan Health

”
“ I am not aware of a patient population 

in which I would select ibrutinib 
as compared with zanubrutinib.

Jennifer R. Brown, MD, PhD, 
Director of the Chronic Lymphocytic Leukemia Center,

Division of Hematologic Malignancies,
Dana-Farber Cancer Institute

HIGHLIGHTS FROM
THE MEETING

• ALPINE: ZANUBRUTINIB 

SUPERIOR TO IBRUTINIB 

ON PFS IN CLL/SLL, SP13.

• MonumenTAL-1: 

MORE THAN 70% OF 

MM PATIENTS WHO 

PROGRESSED ON OTHER 

TREATMENTS RESPOND 

TO TALQUETAMAB, SP22.

• CAR T DISPARITIES: 

ABSTRACTS SHOW RACE, 

GENDER, GEOGRAPHY 

AFFECT ACCESS 

IN DLBCL, MM, SP36.

• ASH HIGHLIGHTS 

INNOVATIONS TO 

PROMOTE GUIDELINE 

ADHERENCE, SP55.

• FDA LEADER, EXPERTS 

DISCUSS VALUE OF 

DECENTRALIZED 

CLINICAL TRIALS, SP63.

• PIRTOBRUTINIB: 

THIRD-GENERATION 

BTK INHIBITOR SHOWS 

EFFICACY, SAFETY 

ACROSS MULTIPLE 

TYPES OF B-CELL 

LYMPHOMA, SP73. 
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LIBTAYO in combination with platinum-based chemotherapy is indicated for the first-line 
treatment of adult patients with non–small cell lung cancer (NSCLC) with no EGFR, ALK or 
ROS1 aberrations and is locally advanced where patients are not candidates for surgical 
resection or definitive chemoradiation OR metastatic. 

Approved in 2021:

LIBTAYO as a single agent is indicated for the first-line treatment of adult patients with 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 is locally advanced where patients are not candidates 
for surgical resection or definitive chemoradiation OR metastatic.

Visit LIBTAYOhcp.com for more information.

NOW APPROVED 
Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
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 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. 
The incidence and severity of immune-mediated adverse reactions were similar when LIBTAYO was administered as a single agent or in combination with 
chemotherapy.

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.

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 insuffi ciency: LIBTAYO 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 LIBTAYO depending on severity. Adrenal insuffi ciency occurred in 0.4% (3/810) 
of patients receiving LIBTAYO, including Grade 3 (0.4%). Adrenal insuffi ciency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. LIBTAYO 
was not withheld in any patient due to adrenal insuffi ciency. Systemic corticosteroids were required in all patients with adrenal insuffi ciency; of these, 67% 
(2/3) remained on systemic corticosteroids. Adrenal insuffi ciency had not resolved in any patient at the time of data cutoff

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

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. 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. 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.

LIBTAYO in combination with platinum-based chemotherapy is indicated for the first-line 
treatment of adult patients with non–small cell lung cancer (NSCLC) with no EGFR, ALK or 
ROS1 aberrations and is locally advanced where patients are not candidates for surgical 
resection or definitive chemoradiation OR metastatic. 

Approved in 2021:

LIBTAYO as a single agent is indicated for the first-line treatment of adult patients with 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 is locally advanced where patients are not candidates 
for surgical resection or definitive chemoradiation OR metastatic.

Visit LIBTAYOhcp.com for more information.

NOW APPROVED 
Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
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 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. 
The incidence and severity of immune-mediated adverse reactions were similar when LIBTAYO was administered as a single agent or in combination with 
chemotherapy.

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.

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 insuffi ciency: LIBTAYO 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 LIBTAYO depending on severity. Adrenal insuffi ciency occurred in 0.4% (3/810) 
of patients receiving LIBTAYO, including Grade 3 (0.4%). Adrenal insuffi ciency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. LIBTAYO 
was not withheld in any patient due to adrenal insuffi ciency. Systemic corticosteroids were required in all patients with adrenal insuffi ciency; of these, 67% 
(2/3) remained on systemic corticosteroids. Adrenal insuffi ciency had not resolved in any patient at the time of data cutoff

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

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. 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. 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.
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LIBTAYO in combination with platinum-based chemotherapy is indicated for the first-line 
treatment of adult patients with non–small cell lung cancer (NSCLC) with no EGFR, ALK or 
ROS1 aberrations and is locally advanced where patients are not candidates for surgical 
resection or definitive chemoradiation OR metastatic. 

Approved in 2021:

LIBTAYO as a single agent is indicated for the first-line treatment of adult patients with 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 is locally advanced where patients are not candidates 
for surgical resection or definitive chemoradiation OR metastatic.

Visit LIBTAYOhcp.com for more information.

NOW APPROVED 
Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
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 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. 
The incidence and severity of immune-mediated adverse reactions were similar when LIBTAYO was administered as a single agent or in combination with 
chemotherapy.

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.

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 insuffi ciency: LIBTAYO 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 LIBTAYO depending on severity. Adrenal insuffi ciency occurred in 0.4% (3/810) 
of patients receiving LIBTAYO, including Grade 3 (0.4%). Adrenal insuffi ciency led to permanent discontinuation of LIBTAYO in 1 (0.1%) patient. LIBTAYO 
was not withheld in any patient due to adrenal insuffi ciency. Systemic corticosteroids were required in all patients with adrenal insuffi ciency; of these, 67% 
(2/3) remained on systemic corticosteroids. Adrenal insuffi ciency had not resolved in any patient at the time of data cutoff

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

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. 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. 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.
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Immune-mediated endocrinopathies: (cont’d)

• 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 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

Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Other immune-mediated adverse reactions (cont’d):
• 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
LIBTAYO as a single agent: the most common adverse reactions (≥15%) are musculoskeletal pain, fatigue, rash, and diarrhea 

LIBTAYO in combination with platinum-based chemotherapy: the most common adverse reactions (≥15%) are alopecia, musculoskeletal pain, nausea, 
fatigue, peripheral neuropathy, and decreased appetite

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.

LIB.22.08.0063

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

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; FDA, US 
Food and Drug Administration; PD-L1, programmed death ligand-1; ROS1, c-ros 
oncogene 1 receptor tyrosine kinase.
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Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Immune-mediated endocrinopathies: (cont’d)

• 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 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

Important Safety Information (cont’d)
Warnings and Precautions (cont’d)
Severe and Fatal Immune-Mediated Adverse Reactions (cont’d)
Other immune-mediated adverse reactions (cont’d):
• 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
LIBTAYO as a single agent: the most common adverse reactions (≥15%) are musculoskeletal pain, fatigue, rash, and diarrhea 

LIBTAYO in combination with platinum-based chemotherapy: the most common adverse reactions (≥15%) are alopecia, musculoskeletal pain, nausea, 
fatigue, peripheral neuropathy, and decreased appetite

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.

LIB.22.08.0063

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

ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor; FDA, US 
Food and Drug Administration; PD-L1, programmed death ligand-1; ROS1, c-ros 
oncogene 1 receptor tyrosine kinase.
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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 in combination with platinum-based chemotherapy is indicated for the first-line treatment of adult 
patients with non-small cell lung cancer (NSCLC) with no EGFR, ALK or ROS1 aberrations and is:  
•   locally advanced where patients are not candidates for surgical resection or definitive chemoradiation or 
•   metastatic. 
LIBTAYO as a single agent is indicated for the first-line treatment of adult patients with 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. 
The incidence and severity of immune-mediated adverse reactions were similar when LIBTAYO was 
administered as a single agent or in combination with chemotherapy. 
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 corticosteroids 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. 
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)]. 
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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 or longer and 25% were exposed for one year or longer. 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. 
In addition, the data below reflect exposure to LIBTAYO in combination with platinum-based chemotherapy in 
312 patients with NSCLC enrolled in a randomized, active controlled trial (Study 16113). 
Non-Small Cell Lung Cancer (NSCLC)
First-line treatment of NSCLC with LIBTAYO in Combination with Platinum-based Chemotherapy
The safety of LIBTAYO in combination with platinum-based chemotherapy was evaluated in 465 patients with 
locally advanced or metastatic NSCLC in Study 16113 [see Clinical Studies (14.3) in the full prescribing information]. 
Patients received LIBTAYO 350 mg every 3 weeks plus platinum-based chemotherapy every 3 weeks for 4 cycles 
(n=312), or placebo every 3 weeks plus platinum-based chemotherapy every 3 weeks for 4 cycles (n=153). 
Among patients who received LIBTAYO, 70% were exposed for 6 months or longer and 35% were exposed  
for greater than one year. The safety population characteristics were: median age of 63 years (25 to 82 years),  
41% of patients 65 or older, 86% male, 86% White, 14% Asian, 86% had metastatic disease and 14% had  
locally advanced disease and Eastern Cooperative Oncology Group (ECOG) Performance Status (PS) of 0 (16%) 
and 1 (83%). 
Serious adverse reactions occurred in 25% of patients. The most frequent serious adverse reactions that 
occurred in at least 2% of patients were pneumonia, anemia, and neutropenia. Fatal adverse reactions occurred 
in 6% of patients who received LIBTAYO in combination with chemotherapy, including death not otherwise 
specified (2.9%), sudden death (1.0%), acute hepatitis (0.3%), acute respiratory distress syndrome (0.3%), 
mesenteric artery thrombosis (0.3%), pneumonia (0.3%), pneumonitis (0.3%), and pulmonary hemorrhage 
(0.3%). LIBTAYO was permanently discontinued due to adverse reactions in 5% of patients. Adverse reactions 
resulting in permanent discontinuation in at least 2 patients were increased alanine aminotransferase and anemia. 
Dosage interruptions of LIBTAYO due to an adverse reaction occurred in 33% of patients. Adverse reactions which 
required dosage interruptions in at least 2% of patients were anemia, pneumonia, neutropenia, thrombocytopenia, 
fatigue, COVID-19 infection, and pyrexia. 
The most common (≥ 15%) adverse reactions were alopecia, musculoskeletal pain, nausea, fatigue, peripheral 
neuropathy, and decreased appetite. The most common Grade 3-4 laboratory abnormalities (≥ 2%) were anemia, 
neutropenia, lymphopenia, leukopenia, hyponatremia, thrombocytopenia, hyperglycemia, hypophosphatemia, 
increased alanine aminotransferase, hypocalcemia, hyperkalemia, hypermagnesemia, hypokalemia, and increased 
creatinine. 
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 and chemotherapy. 

Toxicity graded per NCI CTCAE v. 4.03 
a  The denominator used to calculate the rate varied from 134 to 299 based on the number of patients with a 

baseline value and at least one post-treatment value. 
First-line treatment of NSCLC with LIBTAYO as a single agent 
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 8 summarizes the adverse reactions that occurred in ≥ 10% of patients and Table 9 summarizes Grade 3 or 
4 laboratory abnormalities in patients receiving LIBTAYO. 
Table 8: Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving 

LIBTAYO in Study 1624

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 6: Adverse Reactions in ≥ 10% of Patients with Locally Advanced or Metastatic NSCLC Receiving 
LIBTAYO and Chemotherapy in Study 16113 

Adverse Reactions

LIBTAYO and Chemotherapy  
(N=312)

Placebo and Chemotherapy  
(N=153)

All Grades  
%

Grades 3 or 4  
%

All Grades  
%

Grades 3 or 4  
%

Skin and subcutaneous tissue disorders
Alopecia 37 0 43 0
Rasha 13 1.3 6 0

Musculoskeletal and connective tissue disorders
Musculoskeletal painb 30 1.6 36 0

Gastrointestinal disorders
Nausea 25 0 16 0
Constipation 14 0.3 11 0
Vomiting 12 0 10 0
Diarrhea 11 1.3 7 0

General disorders and administration site conditions
Fatiguec 23 3.8 18 2

Nervous system disorders
Peripheral neuropathyd 23 0 19 0

Metabolism and nutrition disorders
Decreased appetite 17 1 12 0

Investigations
Weight decreased 11 1.3 8 0

Respiratory, thoracic and mediastinal disorders
Dyspneae 13 2.2 7 0.7

Psychiatric disorders
Insomnia 11 0 7 0

Toxicity was graded per National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) 
v.4.03 
a. Rash is a composite term that includes rash, rash maculo-papular, dermatitis, psoriasis, rash papular, urticaria, 

dermatitis allergic, erythema, lichen planus, rash macular, rash pruritic, skin reaction, skin toxicity, skin exfoliation, 
and dermatitis acneiform. 

b. Musculoskeletal pain is a composite term that includes arthralgia, back pain, pain in extremity, non-cardiac chest 
pain, myalgia, bone pain, musculoskeletal pain, neck pain, musculoskeletal chest pain, arthritis, and spinal pain. 

c. Fatigue is a composite term that includes asthenia, fatigue, and malaise. 
d. Peripheral neuropathy is a composite term that includes peripheral sensory neuropathy, peripheral neuropathy, 

paresthesia, polyneuropathy, hypoaesthesia, peripheral sensorimotor neuropathy, neuralgia, polyneuropathy in 
malignant disease, and toxic neuropathy. 

e. Dyspnea is a composite term that includes dyspnea and dyspnea exertional.

Table 7: Grade 3 or 4 Laboratory Abnormalities Worsening from Baseline in ≥ 1% of Patients with Locally 
Advanced or Metastatic NSCLC Receiving LIBTAYO and Chemotherapy in Study 16113

Laboratory Abnormality
LIBTAYO and Chemotherapy Placebo and Chemotherapy

Grades 3 or 4 (%)a

Chemistry
Hyperglycemia 4 1.5
Increased alanine aminotransferase 3 2.1
Increased creatinine 2 1.4
Hypoalbuminemia 1 0

Hematology
Anemia 10 7
Neutrophil count decreased 10 8
Lymphocyte count decreased 7 8
White blood cell decreased 6 4.1
Platelet count decreased 4.7 0.7

Electrolytes
Hyponatremia 6 4.1
Hypophosphatemia 3.4 7
Hypocalcemia 3 2.1
Hyperkalemia 2.7 2.7
Hypermagnesemia 2.4 2.8
Hypokalemia 2.3 1.4
Hypercalcemia 1.7 0.7
Hypernatremia 1 0

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
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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 
LIBTAYO as a Single Agent
Of the 810 patients who received LIBTAYO as a single agent 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 as a single agent 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 as a single agent 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. 
LIBTAYO in combination with Platinum-based Chemotherapy
Of the 312 patients with NSCLC who received LIBTAYO in combination with platinum-based chemotherapy in 
Study 16113, 35% were 65 years up to 75 years and 6% were 75 years or older. No overall differences in 
safety or effectiveness were observed between these patients and younger patients. 
12      CLINICAL PHARMACOLOGY 
12.6  Immunogenicity 
The observed incidence of anti-drug antibodies is highly dependent on the sensitivity and specificity of the 
assay. Differences in assay methods preclude meaningful comparisons of the incidence of anti-drug antibodies 
in the studies described below with the incidence of anti-drug antibodies in other studies, including those of 
cemiplimab-rwlc or of other cemiplimab products. 
During the treatment period ranging from 8 to 19 months in 5 clinical studies, the incidence of anti-cemiplimab-
rwlc antibodies in LIBTAYO-treated patients was 2% (22/1029). 
There was no identified clinically significant effect of anti-cemiplimab-rwlc antibodies on PK of LIBTAYO over 
the treatment duration ranging from 8 months to 19 months. Because of the low occurrence of anti-drug 
antibodies, the effect of these antibodies on the pharmacodynamics, safety, and/or effectiveness of LIBTAYO is 
unknown. 

© 2022 Regeneron Pharmaceuticals, Inc. 
All rights reserved.  
LIB.22.11.0064  11/22 

Table 9:  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
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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E D I T O R I A L  B O A R D

THIS ISSUE OF Evidence-Based Oncology™ (EBO), 
our recap of the 64th American Society of Hematol-
ogy (ASH) Annual Meeting and Exposition, is our 
biggest ever—at 80 pages, it’s over 50% larger than 
last year’s issue. The team at The American Journal 
of Managed Care® excels at bringing our managed 
care readers comprehensive coverage from key 
scientifi c meetings, always with a focus on presen-
tations involving cost, quality of life, adverse events, 
and health equity. 

We bring you coverage of the clinical high-
lights—such as results for the bispecifi c antibody 
mosunetuzumab (Lunsumio), that led to FDA 
approval days before Christmas. Our team also 
covered the late-breaking session that featured 
improved progression-free survival when using 
zanubrutinib (Brukinsa) in chronic lympho-
cytic leukemia; this result was called "practice 
changing" and awaits FDA approval as our 
edition goes to press.

“Less is more” was a major theme at ASH 2022, 
as seen in fi ndings that showed it may not always 
be wise to keep treating patients who have acute 
myeloid leukemia with toxic chemotherapy with 
the hope of achieving remission before moving 
on to allogenic hematopoietic cell transplant. Our 
editor in chief, Joseph Alvarnas, MD, of City of Hope, 
whose clinical area of expertise is bone marrow 
and stem cell transplantation, called the results 
“extraordinarily important” and predicted they 
would “provoke us to think more strategically and 
prospectively” about referring this group of patients 
for transplant to improve their chances for survival.

This issue of EBO also includes coverage of the 
inaugural ASH session highlighting 3 young physi-
cians who led projects at their institutions to fully 
implement clinical guidelines. These initiatives led 
to reduced patient bleeding and faster treatment 
of intense pain for children with sickle cell disease, 
and were coupled in some cases with less use of 

unneeded medication and fewer days or hours in 
the hospital. These are the managed care success 
stories our readers won’t get anywhere else.

Throughout, you’ll see that we are covering 
important topics in health equity: Are enough Black 
patients enrolled in a key multiple myeloma trial? 
Are outcomes for chimeric antigen receptor  T-cell 
therapy the same across race, gender, and geog-
raphy? Is access to insurance a barrier to care? 

Finally, we are proud to present work by our 
Strategic Alliance Partners (SAPs). Investigators from 
our SAPs took part in some of the most important 
science presented at ASH: results from the BRUIN 
study on pirtobrutinib and follow-up results for 
POLARIX. We also feature a study involving multiple 
SAPs that shows how community oncology practices 
successfully treated multiple myeloma patients with 
ixazomib (Ninlaro), improving their quality of life. 

As always, we appreciate your feedback and 
we look forward to bringing you outstanding 
coverage in 2023. ◆

Sincerely,
Mike Hennessy Jr
PRESIDENT & CEO

More Coverage Than Ever 
From ASH

"Less is more" was a major 
theme at ASH 2022, as seen 
in fi nding that sho ed it may 
not always be wise to keep 
treating patients who have 
acute myeloid leukemia ith 
toxic chemotherapy to achieve 
remission before moving 
to transplant. 

C
O

V
E

R
 B

A
C

K
G

R
O

U
N

D
 I

M
A

G
E

 ©
 P

H
O

N
L

A
M

A
IP

H
O

T
O

 /
 A

D
O

B
E

 S
T

O
C

K
 /

 M
O

D
IF

IE
D

 B
Y

 J
U

L
IA

N
N

E
 C

O
S

T
E

L
L

O

Subscribe to our ne sletters for breaking ne s and aluable resources
Scan the code with your smartphone camera or sign up at: ajmc.com/signup
Subscribe to our ne sletters for breaking ne s and aluable resources
Scan the code with your smartphone camera or sign up at: ajmc.com/signup

EBO_01_2023_ASH_00FM_TOC.indd   9 1/11/23   11:19 AM



IBRANCE has been helping to change the story
since initial US approval in 2015. See how it has

all unfolded at IBRANCEhcp.com

PP-IBR-USA-4516 © 2021 Pfizer Inc. All rights reserved. Printed in USA/April 2021

EBO_04_2022_Pfizer_Ibrance.indd   10 1/9/23   6:20 PM



TA B L E  O F  C O N T E N T S

ajmc.com/about/ebo | EBOncology

J A N U A R Y  2 0 2 3  |  A J M C . C O M    SP11

Copyright © 2023 by Managed Care & Healthcare Communications, LLC

The American Journal of Managed Care® ISSN 1088-0224 (print) & ISSN 1936-2692 (online) is published 
monthly by Managed Care & Healthcare Communications, LLC, 2 Clarke Drive, Suite 100, Cranbury, NJ 
08512. Copyright © 2023 by Managed Care & Healthcare Communications, LLC. All rights reserved. 
As provided by US copyright law, no part of this publication may be reproduced, displayed, or transmit-
ted in any form or by any means, electronic or mechanical, without the prior written permission of the 
publisher. For subscription inquiries or change of address, please call 888-826-3066. For permission 
to photocopy or reuse material from this journal, please contact the Copyright Clearance Center, Inc., 
222 Rosewood Drive, Danvers, MA 01923; Tel: 978-750-8400; Web: www.copyright.com. Reprints of 
articles are available in minimum quantities of 250 copies. To order custom reprints, please contact 
Gilbert Hernandez, The American Journal of Managed Care®, ghernandez@ajmc.com@ajmc.com; 
Tel: 609-716-7777. The American Journal of Managed Care is a registered trademark of Managed Care 
& Healthcare Communications, LLC. www.ajmc.com • Printed on acid-free paper.

2 Clarke Drive, Suite 100 
Cranbury, NJ 08512 • (609) 716-7777

®

®

P U B L I C AT I O N  S TA F F
VICE PRESIDENT, CONTENT
Laura Joszt, MA
EXECUTIVE EDITOR
Mary K. Caffrey
MANAGING EDITOR
Christina Mattina
SENIOR EDITOR
Maggie L. Shaw
VICE PRESIDENT, COPY
Jennifer Potash
COPY CHIEF
Paul Silverman
COPY SUPERVISOR
Nicole Canfora Lupo

SENIOR COPY EDITORS
Cheney Baltz
Marie-Louise Best
Kelly King
COPY EDITORS 
Georgina Carson
Kirsty Mackay
Justin Mancini
Ron Panarotti
Mercedes Perez
Yasmeen Qahwash 
CREATIVE DIRECTOR, 
PUBLISHING
Melissa Feinen
ART DIRECTOR
Julianne Costello

S A L E S  &  M A R K E T I N G
VICE PRESIDENT
Gilbert Hernandez

NATIONAL ACCOUNT 
MANAGERS
Kevin George
Shaye Zyskowski

O P E R AT I O N S  &  F I N A N C E
CIRCULATION DIRECTOR
Jon Severn

VICE PRESIDENT, FINANCE
Leah Babitz, CPA
CONTROLLER
Katherine Wyckoff

C O R P O R AT E  O F F I C E R S
PRESIDENT & CEO
Mike Hennessy Jr
CHIEF FINANCIAL OFFICER
Neil Glasser, CPA/CFE
CHIEF OPERATING OFFICER
Michael Ball
CHIEF MARKETING OFFICER
Brett Melillo
EXECUTIVE VICE PRESIDENT, 
GLOBAL MEDICAL AFFAIRS & 
CORPORATE DEVELOPMENT
Joe Petroziello

SENIOR VICE PRESIDENT, 
CONTENT
Silas Inman
SENIOR VICE PRESIDENT, 
HUMAN RESOURCES 
& ADMINISTRATION
Shari Lundenberg
SENIOR VICE PRESIDENT, 
MERGERS & ACQUISITIONS, 
STRATEGIC INNOVATION
Phil Talamo
EXECUTIVE 
CREATIVE DIRECTOR,
Jeff Brown

FOUNDER
Mike Hennessy Sr

1960-2021

Scan here to subscribe
ajmc.com/subscribe

COVERAGE BY MARY CAFFREY, CHRISTINA MATTINA, 

MAGGIE L. SHAW, HAYDEN E. KLEIN, AND LAURA 

JOSZT, MA. SPOTLIGHT INTERVIEWS PRODUCED BY 

HAYDEN E. KLEIN, MARY CAFFREY, JUSTINA PETRULLO, 

AND JORDYN SAVA.

SP9  FROM THE PUBLISHER

More Coverage Than Ever From ASH

SP13-SP20  LEUKEMIA & LYMPHOMA

In R/R CLL, Zanubrutinib Offers 35% 
Improved PFS Over Ibrutinib; Edge Is 
Greater for Higher-Risk Patients
SPOTLIGHT: Patrick Reville, MD, MPH, 
Covers Study Results on Venetoclax 
Combined With CLIA
Abstracts Highlight the Efficacy of BCL-2 
Inhibitors in AML and CLL
SPOTLIGHT: Ryan Jacobs, MD, Discusses 
Use of RWD to Compare Ibrutinib vs 
Acalabrutinib in First-line Treatment of CLL
Impact of Patient Factors on Developing 
AML After MDS or CML; Ponatinib in Highly 
Resistant CP-CML
SPOTLIGHT: Elias Jabbour, MD: For Patients 
With CML-CP Without T3151 Mutation, 
“If You Get to Third Line, Go for Ponatinib”

SP22-SP32  BISPECIFIC ANTIBODIES

More Than 70% of Heavily Pretreated 
Patients Taking Talquetamab for Multiple 
Myeloma See Responses That “Deepen 
Over Time”
Blinatumomab Significantly Improves 
OS in Patients With Newly Diagnosed 
B-ALL Who are MRD Negative After 
Initial Treatment
SPOTLIGHT: Ajai Chari, MD, Discusses 
Mechanism of Talquetamab, Importance 
of Bispecifics
From Lymphomas to Myeloma, Bispecific 
Antibodies Make a Big Splash at ASH

SP34-SP36  CAR T-CELL THERAPY

How CAR T Therapies Stack Up Against 
Standard of Care for LBCL Across Lines 
of Treatment, Cost Perspective
SPOTLIGHT: TRANSFORM Data Support 
Liso-cel as Second-line Treatment for LBCL, 
Says Jeremy Abramson, MD
ASH Abstracts Reveal Disparate CAR T-Cell 
Therapy Access and Outcomes in MM, DLBCL

SP37-SP38  TARGETED THERAPY

Iptacopan Could Help Patients With PNH 
“Live a Normal Life,” Investigator Says
IKEMA Subgroup Analysis: Isatuximab 
Combo Offers Better PFS in Relapsed MM 
Across Prior Lines of Treatment

SP42-SP46  RARE DISEASES 
& BLOOD DISORDERS

After a Week, Efgartigimod Lets 38% of 
Patients With ITP Reach Platelet Counts 
to Avoid Bleeding
Conquering SCD by Confronting Treatment 
Barriers, Investigating PROs
Analysis of Beti-Cel for Severe 
β-Thalassemia Shows Extensive, 
Long-term Patient Improvement
Ropeginterferon Alfa 2b for PV: 
How Treatment, Risk Level, and Dosage 
Affect Outcomes

SP50-SP56  QUALITY CARE 
& COST SAVINGS

Is Remission Always Needed Before 
Transplant in AML? Study Says No, 
Could Mean Less Toxic Chemotherapy
SPOTLIGHT: Federico Stella, MD, 
Explains Findings That Challenge 
Need for Neutropenic Diet During 
Stem Cell Transplant
ASH Guideline Champions Show 
Ways to Improve Quality, Outcomes, 
and Trim Hospitalization 

SP57  COVID-19

SPOTLIGHT: Breakthrough COVID-19 
Infection Seen in 10% of Patients 
With Blood Cancer, LLS Data Show

SP62-SP65  HEALTH EQUITY

SPOTLIGHT: Matthew Maurer, DSc: LEO 
Cohort Shows Effects of DLBCL Trial 
Inclusion Criteria on Participant Diversity
FDA Leader at ASH: Decentralized Clinical 
Trials Aren’t “All or Nothing”
SPOTLIGHT: Mary Cushman, MD: 
Disparities in Pulmonary Embolism Exist; 
We Need to Ask Why

SP73-SP78 FROM OUR PARTNERS

Examining Safety, Efficacy of 
Pirtobrutinib in CLL/SLL, MCL, 

and WM; Results Seen for Patients With 
Intolerance to Covalent BTK Inhibitors
In Community-Based Study, Switching to 
Ixazomib in Newly Diagnosed MM Brought 
Improved Responses Across Age Groups
PolaR-ICE Effective as Second-line 
Treatment in DLBCL, Bridge to Autologous 
Stem Cell Transplant
Additional Results From POLARIX Study 
Show Improved PFS With No Reduction 
in HRQOL
SPOTLIGHT: Roger M. Lyons, MD, Discusses 
10-Year Review of MDS Patient Data From 
the Community Oncology Setting

A M E R I C A N  S O C I E T Y  O F  H E M AT O L O G Y  A N N U A L  M E E T I N G
DECEMBER 10-13, 2022 | ERNEST N. MORIAL CONVENTION CENTER 

 NEW ORLEANS, LOUISIANA

Volume 29, Issue 1

EBO_01_2023_ASH_00FM_TOC.indd   11 1/11/23   11:19 AM



KING size, full bleed, single page ad – AJMC Trim: 10.75" x 13.75"
Bleed: .125" all around
Safety:  .5" all around

BeiGene is committed to a thoughtful approach to drug pricing and is looking to partner 
with access stakeholders across the US healthcare ecosystem 

• We engage customers in meaningful partnerships that drive access and affordability

• We focus on bringing important new medicines to areas of high unmet need

• We believe in demonstrating and proving value through HEOR and real-world customer data

How can BeiGene help bring value to you? Learn more about 
BeiGene at BeiGene.com and the treatment areas we are focused 
on at BeiGeneVirtualExperience.com.

BeiGene is a registered trademark owned by BeiGene, Ltd.
© BeiGene, Ltd. 2022 All Rights Reserved. 0222-BRU-PRC-027 03/22

STRIVING TO LOWER 
TOTAL COST OF CARE 
ON A GLOBAL SCALE

EBO_04_2022_BeiGene_Corp.indd   12 1/9/23   6:16 PM



PATIENTS WITH 1 PRIOR TREATMENT for chronic lymphocytic 
leukemia (CLL) or small lymphocytic leukemia had a 35% 
improvement in progression-free survival (PFS) when taking 
zanubrutinib instead of ibrutinib, as final results of a head-to-
head trial show the second-generation Bruton tyrosine kinase 
(BTK) inhibitor pulling away from its first-generation rival.1,2

In April 2022, investigators in the phase 3 ALPINE trial 
(NCT03734016) reported a primary end point showing zanu-
brutinib topping ibrutinib in overall response rate (ORR).3 At a 
late-breaking session at the 64th American Society of Hematology 
(ASH) Annual Meeting and Exposition in December, investi-
gators presented findings that showed zanubrutinib achieving 
superiority in PFS over ibrutinib after a median follow-up of 
29.6 months. These data were simultaneously reported in the New 
England Journal of Medicine (NEJM).2 Zanubrutinib is sold in other 
indications as Brukinsa by BeiGene, which supported the study.

This is the first time a BTK inhibitor has shown superiority 
over another in both PFS and ORR, according to the study’s lead 
author, Jennifer R. Brown, MD, PhD, director of the CLL Center at 
Dana-Farber Cancer Institute in Boston, Massachusetts. Brown 
called the results practice changing, as did ASH Secretary Cynthia 
Dunbar, MD, chief of the Translational Stem Cell Biology Branch 
of the National Heart, Lung, and Blood Institute at the National 
Institutes of Health in Bethesda, Maryland. “Progression-free 
survival is pretty much our gold standard for efficacy, so our data 
suggest that zanubrutinib should really become the standard 
of care in this setting,” Brown said in a statement.4

Besides the large overall PFS benefit seen at nearly 2.5 years, 
(HR, 0.65; 95% CI, 0.49-0.86; P = .002), investigators reported a 
48% improvement in PFS at 24 months for zanubrutinib among 
high-risk patients with a 17p deletion, a TP53 mutation, or 
both (HR, 0.53; 95% CI, 0.31-0.88). Investigators in NEJM wrote 
that PFS benefits across other major subgroups “consistently 
favored zanubrutinib.”2

The large overall PFS benefit assessed by investigators at 
29.6 months was similar to results assessed by an independent 
review committee; at 24 months, investigators found PFS rates 
were 78.4% and 65.9%, favoring zanubrutinib, according to data 
Brown presented at a news briefing.

The National Comprehensive Cancer Network has listed 
zanubrutinib as a preferred agent over ibrutinib in CLL in its 
guidelines, based on zanubrutinib’s improved safety profile. Brown 
noted this when asked whether there is still a role for ibrutinib in 
CLL.5 “I am not aware of a patient population in which I would 
select ibrutinib as compared [with] zanubrutinib,” Brown said.

Improved Mechanism
Ibrutinib (Imbruvica, Janssen) revolutionized CLL care after 
the FDA granted approval for relapsed or refractory patients 
in February 2014.6 It was more effective and had fewer adverse 
effects than chemotherapy, but off-target effects, especially those 
involving the heart, were a concern.

Zanubrutinib’s edge over ibrutinib is 2-fold. As Brown explained, 
the second-generation therapy is designed to have “greater BTK 
specificity than ibrutinib,” and its higher concentration offers 
more “sustained and complete” BTK inhibition and better efficacy. 
This improved mechanism reduces the cardiac effects associated 
with ibrutinib.

When asked about a separate trial (NCT02477696) involving the 
BTK inhibitor acalabrutinib (Calquence, AstraZeneca) vs ibrutinib 
in CLL,7 Brown said that trial involved high-risk patients only and 
was designed to show noninferiority, not superiority.

During the late-breaking session, Brown was asked how 
the results for the ibrutinib arm compared with historical 
expectations. She offered several examples from clinical trials 
as well as real-world evidence to show that the ALPINE results 
were consistent with prior findings. “I think what we see with 
ibrutinib is what’s actually achievable for patients in clinical 
practice,” she said.

Results
ALPINE enrolled 652 patients from 15 countries who were 
randomly assigned to receive zanubrutinib (n = 327) or ibrutinib 
(n = 325). The 2 arms were balanced for demographic and disease 
characteristics: the median age was 67 years for the zanubrutinib 
group vs 68 years for the ibrutinib group, and the median prior 
lines of therapy was 1 for both groups. Notably, patients previously 
treated with a BTK inhibitor were excluded.

BeiGene reported the primary ORR end point at 24 months; 
final data reported at median follow-up of 29.6 months show 
ORR for zanubrutinib at 86.2% vs ibrutinib at 75.7%.3 The key 
secondary end point of PFS for zanubrutinib was assessed 
first for noninferiority and then for superiority; PFS was 
35.0 months for the ibrutinib group and not reached for the 
zanubrutinib group.

Treatment discontinuation was lower for the zanubrutinib 
group (26.3%) compared with ibrutinib (41.2%), with most 
discontinuations due to adverse events (AEs), 16.2% vs 22.8%, 
respectively, or progressive disease, 7.3% vs 12.9%, respectively. 
Rates of AEs grade 3 or higher were 67.3% vs 70.4%, and serious 
AEs were 42.0% vs 50.0%. Dose interruption was 50.0% vs 56.8%, 
with dose reduction at 12.3% vs 17.0%, all favoring zanubrutinib. 
In sum, 48 patients (14.7%) treated with zanubrutinib died, 
compared with 60 (18.5%) treated with ibrutinib, with overall 
survival favoring zanubrutinib (HR, 0.76; 95% CI, 0.51-1.11), 
but not reaching statistical significance. 

Cardiac Effects
In the other key secondary end point, rates of atrial fibrillation/
flutter were 5.2% (n = 17) vs 13.3% (n = 43), favoring zanubrutinib. 
Discontinuation rates due to cardiac effects were 0.3% for zanu-
brutinib vs 4.3% for ibrutinib. There were no deaths due to cardiac 
disorders with zanubrutinib vs 6 (1.9%) with ibrutinib.

FDA Approval Pending
The findings are expected to be the last piece that FDA will need 
before acting on BeiGene’s supplemental new drug application 
(sNDA) for zanubrutinib’s use in CLL, which was filed in February 
2022.8 CLL, which is diagnosed in approximately 21,000 patients 
a year in the United States and affects mostly older patients, 
accounts for about one-fourth of all new leukemia cases.9

Zanubrutinib is approved in the United States to treat 3 smaller 
populations: certain patients with mantle cell lymphoma, 
certain patients with marginal zone lymphoma, and those with 
Waldenström macroglobulinemia. Data from the American 
Cancer Society show that the combined number of new cases »

In R/R CLL, Zanubrutinib Offers 35% Improved PFS 
Over Ibrutinib; Edge Is Greater for Higher-Risk Patients

MARY CAFFREY
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Lymphocytic Leukemia 
Center, Dana-Farber 
Cancer Institute.
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in these 3 cancers in the United States each 
year is approximately half the number of new 
US cases of CLL.9

Because ALPINE excluded patients previously 
treated with a BTK inhibitor, a reporter from The 
American Journal of Managed Care® asked during 
the news briefing if a future FDA label might include 
patients treated with a BTK inhibitor, including 
ibrutinib. Brown explained that the 2 drugs 
compared in the trial are both covalent inhibitors; 
in general, she said, if a patient developed disease 
progression on a covalent inhibitor, a second one 
would not be prescribed.

“However, if a [patient] was on ibrutinib for a 
while and stopped for an adverse event, or is having 
an adverse event on ibrutinib, then that [patient] 
could be switched to zanubrutinib with potentially 
significant benefit,” she said.

Brown noted that the sNDA is based on results 
from both ALPINE and SEQUOIA (NCT03336333), 

which examined zanubrutinib’s use in frontline 
treatment.10 “It’s likely to be a pretty broad 
label,” she said. ◆
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Patrick Reville, MD, MPH, Covers Study Results on Venetoclax Combined With CLIA
Produced by Hayden E. Klein and Justina Petrullo

Patrick Reville, MD, MPH, instructor, Department of Leukemia, 
The University of Texas MD Anderson Cancer Center, discusses with 
Evidence-Based Oncology™ (EBO  the goals and findings of his study 
on venetoclax combined with cladribine, idarubicin, and cytarabine 
(CLIA) as an induction therapy for newly diagnosed acute myeloid 
leukemia (AML) and high-risk myelodysplastic syndrome (MDS).

EBO: hat were the goals and main findings of your study?

REVILLE: The goal is really to try to improve upon the standard 
treatment that we give to patients with either newly diagnosed acute 
myeloid leukemia or high-risk myelodysplastic syndrome. Historically, 
we’ve separated the patients that are able to receive intensive chemo-
therapy or those that are not. For the patients that can receive intensive 
chemotherapy, the standard had been originally called 7+3, which is 
2 chemotherapy drugs given intensively over about a week and then 
followed by a consolidation, which for patients that are eligible would 
be allogeneic stem cell transplant.

What MD Anderson has done over the last 10 or 15 years has been 
work to improve upon the chemotherapy portion of that. That’s kind 

of how the CLIA backbone was designed. It added a second purine 
analogue—the cladribine—and increase the dose of the cytarabine 
to a higher-dose cytarabine. That was the CLIA regimen. That work 
had been led by [Tapan M. Kadia, MD] within the group and it 
showed nice outcomes.

Still, we weren’t curing as many of these younger patients with AML 
as we had hoped. We hypothesized that we could add venetoclax 
to that combination. Venetoclax is a targeted drug targeting BCL-2. 
It’s been shown to be very active in AML, especially in patients that 
are ineligible for intensive chemotherapy. We added it to the intensive 
chemotherapy backbone and are showing good results.

I think that’s similar to what we had expected based on our expe-
rience in the lower-intensity therapy. Venetoclax does seem to be 
improving the outcomes for these patients. We, again, show that it’s 
very active. The response rate on this study was about 96%, which 
is higher than we would have expected with the CLIA alone or the 
standard 7+3 regimen alone. The longer-term outcomes seem to be 
showing encouraging efficacy  atients are remaining in response 
longer and their survival seems to be improved with the addition 
of this regimen.

EBO: id treatment results vary among patient groups?

REVILLE: The results, I’d say, in general, are pretty comparable among 
those 3 groups. We’ve enrolled 67 patients to date; 60 of those 67 had 
AML, 4 patients had high-risk MDS, and 3 patients had a mixed pheno-
type acute leukemia. The composite complete response (CRc) rate was 
100% for the MDS and the mixed phenotype acute leukemia patients 
(MPAL), but those numbers are relatively small overall. I’d say that our 
interpretation of that data is that this regimen is similarly active in each 
of those 3 categories.

PATRICK REVILLE, MD, MPH, instructor, Department 
of Leukemia, The University of Texas MD Anderson 
Cancer Center.
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THE GENE ENCODING B-cell lymphoma-2 (BCL-2) 
is highly expressed in many hematological 
malignancies, making it a promising target. Two 
abstracts presented at the 64th American Society of 
Hematology (ASH) Annual Meeting and Exposition 
reviewed venetoclax, the first FDA-approved BCL-2 
inhibitor in acute myeloid leukemia (AML) and a 
novel BCL-2 inhibitor to treat chronic lymphocytic 
leukemia/small lymphocytic lymphoma (CLL/SLL).

Adding venetoclax to cladribine (CLAD) and 
low-dose ARA-C (LDAC) and alternating with 
azacitidine provides a highly effective, low-intensity 
regimen for older patients or patients unfit for 
intensive chemotherapy with newly diagnosed 
AML.1 Researchers from The University of Texas 
MD Anderson Cancer Center reported on results 
of a phase 2 study investigating the combination 
alternated with azacytidine, with composite 
complete response (CRc) rate as the primary end 
point. Overall survival (OS), disease-free survival 
(DFS), overall response rate (ORR), and toxicity were 
the secondary end points.

The median age of the 93 patients included 
in the study was 68 years, with 28 patients 

70 years or older and 1 patient who was younger 
than 60 years but considered unfit for intensive 
chemotherapy. The CRc rate was 92%, with 78% of 
patients having a CR and 14% of patients having CR 
with incomplete count recovery as best response. 
Furthermore, 5% of patients had no response and 
2% of patients died.

A majority (84%) of patients achieved minimal 
residual disease (MRD) negativity during the study. 
Of patients with TP53-mutated disease, the CRc 
rate was 88% (86% achieving MRD negativity) and 
of patients with NPM1-mutated disease, the CRc 
rate was 96% (100% MRD negative). In addition, 
41% of responders went on to receive allogeneic 
stem cell transplantation.

With a median follow-up of 22.8 months, the 
median duration of response, median DFS, and 
median OS were not reached. The estimated 
24-month duration of response was 81.0% (95% 
CI; 71.0%-92.4%), DFS was 63.4% (95% CI; 52.1%-
77.1%), and OS was 68.3% (95% CI; 58.1%-80.1%).

The researchers concluded that this regimen was 
well tolerated among older patients, but additional 
study of the regimen in older patients is needed.

Authors of a second abstract reviewed prelim-
inary data of a phase 1 study of a novel inhibitor, 
BGB-11417, either alone or in combination with 
zanubrutinib in patients with CLL/SLL. Although 
venetoclax also is approved for CLL/SLL, BCL2
mutations can result in resistance to the therapy, 
the authors explained.

The study included 2 cohorts: 6 patients who 
received monotherapy and 44 patients who 
received the combination with zanubrutinib. In the 
cohorts, patients received escalating doses (40 mg, 
80 mg, 160 mg, 320 mg, or 640 mg once a day) of 
BGB-11417. In the monotherapy cohort, patients 
only received up to 160 mg daily, whereas patients in 
the combination cohort received up to 640 mg daily. 
Patients with treatment-naïve CLL only received up 
to 320 mg daily. In the combination cohort, patients 
also received either zanubrutinib 320 mg once a day 
or 160 mg twice daily. The zanubrutinib dose was 
initiated 8 to 12 weeks prior to starting BGB-11417.

The median follow-up was 11.5 months for 
monotherapy and 5.8 months for the combination. 
The maximum tolerated dose had not yet been 
reached for any CLL cohort.

Abstracts Highlight the Efficacy of BCL 2 nhibitors 
in AML and CLL

LAURA JOSZT, MA

»
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EBO: As you noted, within the CRc rate, patients with MDS and MPAL 
made up a small portion of those studied. Are there any next steps in 
your research with regard to these patients?

REVILLE: There’s a lot of push in the in the M S AM  field to better 
treat the high-risk MDS patients. And there’s a series of new diagnostic 
classification schemes that have come out in the past year  That 
suggests that some of these MDS patients that are in this high-risk 
category are really prone to progressing to acute myeloid leukemia. 
Our approach has been that for those patients, a treatment with an 
AM -li e regimen seems to be useful for those patients  So the biggest 
ta eaway from those smaller subsets is that for the patients with 
high-ris  M S and we’re tal ing about the ones that we’re concerned 
are going to progress to an aggressive acute myeloid leu emia uic ly 
from that, maybe slightly more indolent, high-ris  M S phase those 
patients seem to benefit from treatment within AM -li e regimen 
up front, and that’s why we included them in this study. Similarly, 
mixed phenotype acute leu emia is something that isn’t very well 
categorized in terms of how to treat it. It’s more rare than either AML 
or M S by itself  e still struggle sometimes with what’s the best 
way to treat these patients  e felt strongly about including those 
patients in this clinical trial to learn more about how we can treat them 
more effectively  

The other caveat to mention is mixed phenotype acute leu emia is 
really bro en down into those that more of a lymphoid predominant or 
more of a myeloid predominant  For these patients, these have more 

of a myeloid predominance, leukemia clone there. For those patients, 
thin   thin  our data would suggest this is a really effective regimen

EBO: How were the findings applicable to younger patients with 
newly diagnosed AML or high-risk MDS? Are there any implications 
from the study for older patients? How would treatment differ 
between age groups?

REVILLE: For anyone seeing these patients, the first thing that needs to 
be done is to determine whether they’re eligible to receive intensive 
chemotherapy  Much of the distinction is based on  chronological age 
but there’s certainly patients that are young enough, ust by the age 
cutoff, to have received intensive chemotherapy, but they may have 
other conditions that would ma e it such that intensive chemotherapy 
is not a good option  For these patients ineligible for intensive chemo-
therapy  either because of age or other comorbidities,  would say that 
this is not a regimen that would be applicable to them  n general, 
for the older patients or for the patients that are younger but are not 
eligible for intensive chemotherapy, this would not be a regimen that 
we should at this time be using in those patients ◆
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The early results indicated the improved potency 
of BGB-11417 vs venetoclax, the researchers noted. 
Most patients had reductions in absolute lympho-
cyte count (ALC), and responses were seen at doses 
as low as 1 mg. In the monotherapy cohort, 66% 
of patients had a partial response or better. In the 
combination cohort, 72.7% of patients had a partial 
response with lymphocytosis or better. 

The most common treatment-emergent adverse 
events in the monotherapy cohort were cytopenias. 
The most common in the combination cohort 

were contusion, neutropenia, and low-grade 
gastrointestinal toxicity. No patients discontinued 
monotherapy and only 1 patient discontinued 
combination therapy.

“Mature MRD data are forthcoming, and veneto-
clax-treated CLL/SLL cohorts will soon be open for 
enrollment,” the authors noted. ◆
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Ryan Jacobs, MD, Discusses Use of RWD to Compare Ibrutinib vs Acalabrutinib 
in First-line Treatment of CLL
Produced by Hayden E. Klein

The Bruton tyrosine kinase (BTK) inhibitor ibrutinib revolutionized care 
for patients with chronic lymphocytic leukemia (CLL)/small cell leukemia 
when it was approved in 2014 for patients who had received at least 
1 prior treatment. In 2016, use of ibrutinib expanded to patients for 
first-line treatment and has been the treatment of choice,  according 
to investigators of studies presented at the th American Society of 
Hematology Annual Meeting and Exposition  One study used real-
world data (RWD) to compare the time to next treatment between 
ibrutinib with second-generation T  inhibitor acalabrutinib 1 A second 
study evaluated what happened when patients switched from first-line 
ibrutinib to acalabrutinib and found that 40% of patients who switched 
to acalabrutinib were likely to discontinue therapy.2 Both studies were 
led by Ryan acobs, M , a  specialist and director of lymphoma 
at Levine Cancer Institute in Charlotte, North Carolina. While in 
New Orleans, acobs spo e with Evidence-Based Oncology™ (EBO) 
about the findings

EBO: hat led to the study examining time to next treatment? 

JACOBS:  patients have benefited for many years now from the 
development of covalent T  inhibitors  brutinib was the first-in-class 

T  inhibitor approved and it’s been available since  More 
recently, we’ve had what we call second-generation T  inhibitors 
come along  the only other F A-approved option for  treatment 
in the nited States is acalabrutinib, and it was approved in  The 
approval of acalabrutinib was met with excitement because it had a 
more specific mechanism of action with less off-target inase inhibition  

The hope was that we would maintain the excellent efficacy that we had 
seen in the studies with ibrutinib, showing efficacy in both the first-line 
and the relapsed refractory setting for , but perhaps mitigating 
some of the toxicities that have occurred with use of ibrutinib  And so 
there is an interest in comparing these  options  

Obviously, the gold standard for comparing  drugs is a prospective 
clinical trial  And this has been done with ibrutinib vs acalabrutinib in 
the relapsed setting  That was the E E ATE-RR study and that showed 
that the efficacy was mirrored between the  drugs exactly the same 

FS progression-free survival  in these  groups in the relapsed setting 3

ut the toxicity profile did have some differences  n particular, there 
was increased incidence of atrial fibrillation  that was in the ibrutinib 
arm, which was a secondary end point of that trial  So that is the data 
we have other than that, we are left with cross-trial comparisons 
when trying to extrapolate into the first-line setting  Actually, the most 
popular, most used treatments because of their tolerability and efficacy 
are T  inhibitors in the frontline setting  

So there is interest in how these  drugs compare to each other in 
the first-line setting  nfortunately, it’s almost a bad element of how 
successful these drugs are but  it would ta e a trial so long to compare 
these  options in the frontline setting that it’s unli ely we are going 
to get a prospectively done study comparing ibrutinib to acalabrutinib 
as a first-line treatment for  As such, we loo ed for other areas to 
compare these options  Of course, we would be interested in the real-
world outcomes when these agents are used first line because we lac  
any prospective head-to-head data  So we thought loo ing at a large 
group of patients that receive these  treatments as a first-line therapy 
and loo ing at a specific end point called time to next treatment would 
be a valid way to compare the , and it would be a clinically meaningful 
end point to look at.1

Typically, in a prospective study, FS is observed  That’s difficult 
to show in loo ing in real-world data  n particular, with indolent 
lymphomas li e , you can have progression of disease but it 
doesn’t necessarily immediately lead to a next line of therapy  Some, 
including some oncologists and many patients, would argue time to 
next treatment might be a more meaningful end point than progres-
sion-free survival  nfortunately, prospective studies don’t often extend 
their follow-up to loo  for time to next treatment, as that involves 

RYAN JACOBS, MD, director of lymphoma and 
chronic lymphocytic leukemia specialist, Levine 
Cancer Institute, Charlotte, North Carolina.

J A C O B S

A S H  S P O T L I G H T

EBO_01_2023_ASH_01LeukemiaLymphoma.indd   16 1/11/23   11:19 AM



Impact of Patient Factors on Developing AML After MDS 
or CML; Ponatinib in Highly Resistant CP-CML

LAURA JOSZT, MA

CERTAIN PATIENT AND DEMOGRAPHIC charac-
teristics that may be related to socioeconomic 
disparities impact the risk of developing acute 
myeloid leukemia (AML) after myelodysplastic 
syndrome (MDS) or chronic myeloid leukemia 
(CML), according to research presented at the 64th 
American Society of Hematology (ASH) Annual 
Meeting and Exposition. The meeting was held 
December 10-13, 2022, in New Orleans, Louisiana.

While most cases of AML appear de novo in a 
patient who was previously healthy, it can progress 
from other conditions, such as MDS or myelop-
roliferative disorders. Researchers from the John 
H. Stroger, Jr Hospital of Cook County in Chicago, 
Illinois, and the University of Illinois College of 
Medicine at Chicago analyzed the Healthcare Cost 

and Utilization Project National Inpatient Sample 
and International Classification of Disease, Tenth 
Revision codes to identify adult patients admitted 
to a hospital between 2016 and 2019 who also had a 
secondary diagnosis of MDS or CML.1

Of the 79,579 patients hospitalized with AML, 
4650 (5.8%) had a secondary diagnosis of MDS 
and 255 (0.3%) had a secondary diagnosis of CML. 
Both patients with MDS and CML were older than 
patients without those diagnoses: 69.9 years with 
MDS vs 61.4 years without and 62.8 years with CML 
vs 61.9 years without.

Among patients with AML who previously had 
MDS, a significantly higher proportion were male, 
White, had Medicare insurance, and were being 
treated at rural and urban non-teaching hospitals. 

In addition, a higher proportion were treated at 
small and medium-sized hospitals.

In the AML cohort, there was no difference 
between those who previously had MDS and those 
who did not in comorbidity burden, hospitalization 
region, and median household income.

Patients with a previous MDS diagnosis had 
higher odds of mortality compared with patients 
who did not previously have MDS, although the 
difference was not significant (13.0% vs 11.8%; 
adjusted odds ratio [AOR] 0.91, P = .41). Female 
patients had lower odds of mortality, although this 
was also not significantly different. Patients with 
MDS previously had a lower mean length of stay 
(15.3 days vs 18.5 days) and lower total hospital 
charges ($214,329 vs $254,635). »
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considerably more investment of both time and money to find an end 
point. So, this is a unique area that we can look at and leverage our 
real-world data. We used software from [Komodo Healthcare Map], an 
electronic medical record [EMR] analysis tool that looks not only at the 
patient but also at the patient medical records. It’s unique to maybe 
more well-known EMR analysis tools like Flatiron because it also uses 
pharmacy fill data, prescription information, which is a good way to loo  
for time to next treatment, particularly when you’re evaluating between 
2 oral therapies. So we can look at when the prescriptions were being 
refilled, when they were stopped, and when a patient went on to a 
new treatment. 

EBO: hat were the most important findings? as there anything 
that surprised you?

JACOBS: We were a bit limited in our length of follow-up because we 
had to start in April of 2019. That was our landmark because that was 
when acalabrutinib was approved. It wouldn’t have necessarily been fair 
to look at these patients before acalabrutinib was widely available. So 
it’s only 2022 and BTK inhibitors are so effective. And in the end, going 
up to April of 2022, it is not, in the grand scheme of things, a very long 
follow-up period for BTK inhibitor-treated patients, but that’s what we 
had to work with.

So we started in 2019 at the date of approval; we wanted to try to 
select for first-line treatment patients  Now, that can be difficult to do in 
a real-world patient population using a big EMR data analysis. But with 
some precedent in other studies, we used a 12-month washout period. 
So patients had to have not had any other prescriptions for their CLL 
for 12 months before that 2019 landmark where we started the analysis. 
And that’s how we identified first-line treated patients  

When we applied those rules and looked at the large patient data-
base, we ended up with just over 700 ibrutinib patients treatment and 

around 373 acalabrutinib patients that were then able to be followed 
and observed for whether they started the next line of treatment. 
We were able to look at time periods over the next 12 months and 
15 months; there is follow-up on these patients. And there was a 
statistically significant difference in time to next treatment, which was 
somewhat a surprise; I would say that ibrutinib actually had a longer 
time to next treatment. When we were looking at these 2 groups, about 
7.5% acalabrutinib of patients had gone on to a next line of therapy vs 
only 5.9% of ibrutinib patients. To be sure, the absolute difference there 
is not large, but this is short follow-up.

When you look at the hazard ratio, that represents an 89% reduction 
in the likelihood of moving on to the next line of treatment, when 
comparing ibrutinib to acalabrutinib, in favor of ibrutinib. So, I would 
say that was a surprising finding  The prospective data had shown that 
acalabrutinib has better tolerability in terms of reduced discontinuation 
rates due to toxicity from the ELEVATE-RR study. So, to see that 2 drugs 
that have been shown to be similar in efficacy and  to have a favorable 
toxicity profile, but have actually the time to next treatment be better 
with the ibrutinib arm, I would say, is surprising. ◆

R E F E R E N C E S

1. Jacobs R, Lu X, Emond B, et al. Real-world comparison of time to next treatment for patients with CLL 

initiated on first-line treatment with ibrutinib vs acalabrutinib  resented at  th American Society of 

Hematology Annual Meeting and Exposition  ecember - ,  New Orleans, A  Abstract  

https ash confex com ash webprogram aper html

2. Jacobs R, Wang R, He J, et al. Real-world treatment patterns in patients with chronic lymphocytic 

leu emia and small cell leu emia switching form first line ibrutinib to acalabrutinib  resented at  th 

American Society of Hematology Annual Meeting and Exposition  ecember - ,  New Orle-

ans, A  Abstract  https ash confex com ash webprogram aper html

3. yrd , Hillmen , hia , et al  Acalabrutinib vs ibrutinib in previously treated chronic lympho-

cytic leu emia  results of the first randomi ed phase  trial  J Clin Oncol  -  

doi O

EBO_01_2023_ASH_01LeukemiaLymphoma.indd   17 1/11/23   11:19 AM



Among the patients who previously had CML, 
a higher proportion were female, Black and 
Hispanic, on Medicaid insurance, had lower house-
hold income, were treated in hospitals in the South 
region, and were treated at medium-sized hospitals 
compared with patients who had no previous CML 
diagnosis. However, these differences were not 
significant. There was also no difference between 
the 2 groups in comorbidity burden.

While patients who had a previous CML 
diagnosis had higher odds of mortality (17.5% vs 
11.8%; AOR 1.6, P = .24), the difference was not 
statistically significant. Patients who were Black 
had significantly higher odds of mortality while 
female patients had non-significantly higher 
odds of mortality.

Similar to the group who previously had 
MDS, patients who had a previous diagnosis of 
CML had a lower mean length of stay (15.9 days 
vs 18.0 days) and lower total hospital charges 
($231,116 vs $254,711).

Impact of Diabetes on CML Treatment
Another condition that can affect CML is diabetes. 
Results of a real-world study presented at ASH 
found that diabetes can affect both the clinical 
presentation of CML and the frontline treatment 
choice of patients with a new diagnosis..2

Most trials of tyrosine kinase inhibitors (TKIs) did 
not provide many opportunities for patients with 
multiple comorbidities to participate, requiring data 
from large cohorts in real-world practice to under-
stand the management of newly diagnosed CML, 
researchers from across Italy explained.

They studied 1732 patients with chronic phase 
CML (CP-CML) diagnosed between 2012 and 2019 
at 33 sites in Italy to understand the choice of TKI 
and incidence of early events during the first year 
of treatment. Patients were treated with frontline 
imatinib, dasatinib, or nilotinib. Imatinib is a 
first-generation TKI, while dasatinib and nilotinib 
are both second-generation TKIs.

Overall, 197 (11.4%) patients had concomitant 
diabetes. At baseline, patients with diabetes had a 
lower number of white blood cells compared with 
patients without diabetes. Compared with patients 
without diabetes, those with diabetes were older; 
had higher Sokal and EUTOS long-term survival 
scores, both of which predict survival; and were 
more likely to have other comorbidities, such as 
chronic obstructive pulmonary disease, arterial 
hypertension, previous neoplasm, ischemic heart 
disease, and cerebrovascular events.

A larger proportion of patients with diabetes 
were prescribed imatinib (72% vs 54%) or dasatinib 
(23.4% vs 15.3%), while a much higher proportion 
of patients without diabetes were prescribed 
nilotinib (30.7% vs 4.6%) (all P < .001). In the first 
year of treatment, 25.9% of patients with diabetes 
vs 18.7% of patients without had an early event that 
led to them permanently discontinuing front-
line TKI treatment.

3-Year OPTIC Update
A 3-year update of the outcomes of the OPTIC trial 
(NCT02467270) highlighted the long-term efficacy 
and manageable safety profile of ponatinib in 

patients with highly resistant CP-CML, according 
to an abstract presented at ASH.3 The phase 2 
OPTIC trial is evaluating the safety and efficacy 
of ponatinib, a third-generation TKI, in patients 
whose disease is either resistant to 2 or more 
prior TKIs or who have the T315I mutation. The 
study uses a response-based dose-adjustment 
strategy to optimize efficacy and improve the safety 
of the treatment.

The study randomized 238 patients to receive 
45 mg (n = 94), 30 mg (n = 95), or 15 mg (n = 94) of 
ponatinib once daily. Nearly all (98%) of patients 
had received 2 or more prior TKIs, while half (55%) 
had received 3 or more, and 99% had discontinued 
at least 1 prior therapy because of resistance. Less 
than half (40%) had at least 1 baseline mutation and 
23% specifically had the T315I mutation.

In the line of therapy prior to starting ponatinib, 
61% of patients had achieved a complete hemato-
logic response or worse as their best response to 
therapy. By 36 months in OPTIC:

• 60% of patients on 45 mg, 40% on 30 mg, and 
30% on 15 mg had reached 1% BCR-ABL1IS.

• 64% of patients with T315I mutations on 45 
mg, 25% on 30 mg, and 16% on 15 mg had 
achieved  1% BCR-ABL1IS.

• Among patients without T315I mutations, 
59% on 45 mg, 44% on 30 mg, and 46% on 15 
mg achieved  1% BCR-ABL1IS.

• Among patients who lost response at any 
time in the 45-mg and 30-mg groups, 60% 
and 33%, respectively, were patients who had 
T315I mutations.

For patients who had achieved  1% BCR-ABL1IS

and then lost response when their doses were 
reduced to 15 mg, 27% in the 45-mg cohort and 11% 
in the 30-mg cohort had doses re-escalated. After 
re-escalation, 75% in the 45-mg group and 67% in 
the 30-mg group regained  1% BCR-ABL1IS.

The most common grade 3 treatment-emer-
gent adverse events were thrombocytopenia 
(27%), neutropenia (18%), hypertension (9%), 
and anemia (8%).

Based on the findings, the authors concluded that 
starting ponatinib at 45 mg and reducing to 15 mg 
after attaining  1% BCR-ABL1IS offered the optimal 
benefit-risk ratio.

Optimal Third-line Treatment in CP-CML
Another abstract presented at ASH highlighted 
the finding that third-line ponatinib is the optimal 
treatment selection for patients with CP-CML 
who fail 2 prior TKI therapies.4 Researchers led by 
Elias Jabbour, MD, of The University of Texas MD 
Anderson Cancer Center, retrospectively analyzed 
the combined patient-level data of third-line 
TKI therapy from the PACE (NCT01207440) and 
OPTIC studies as well as patients who were 
being treated at MD Anderson. They compared 
outcomes of patients on second-generation TKIs 
as third-line TKI therapy with ponatinib as third-
line TKI therapy. 

A total of 354 patents who received third-line 
TKI therapy (63 patients from PACE, 87 patients 

from OPTIC, and 204 patients from MD Anderson) 
were included with a median follow-up of 
46 months. This study excluded patients who had 
T315I mutations.

Slightly more than half (51%) received ponatinib 
as third-line TKI therapy while the remaining 
patients received second-generation TKI (19% on 
dasatinib, 18% on nilotinib, and 11% on bosutinib). 
Prior to third-line therapy, the majority (88%) 
received imatinib, followed by 44% who received 
dasatinib, 45% nilotinib, and 10% bosutinib. 

Compared with patients on second-generation 
TKIs, patients receiving ponatinib as the third-
line therapy had:

• higher rates of nonischemic cardiovas-
cular comorbidity;

• shorter total duration of prior 
TKI therapies; and

• higher levels of BCR-ABL1 on the 
international scale.

Multivariate Cox regression using pre-matched 
data identified older age at the onset of third-line 
therapy and higher BCR-ABL1 levels as adverse 
prognostic factors for survival, while ponatinib 
in the third line was associated with a favorable 
survival (P = .003; HR, 0.435; 95% CI 0.253-0.748).

The 4-year progression-free survival for patients 
on second-generation TKI was 58% compared with 
75% for patients on ponatinib (P < .001). The gap 
between the rates narrowed after propensity score 
matching (78% on second-generation TKI vs 89% on 
ponatinib; P = .0099). Prior to matching, the 4-year 
overall survival (OS) rates were 57% for second-gen-
eration TKIs vs 80% for ponatinib. After matching, 
OS rates were 78% for second-generation TKIs and 
87% for ponatinib.

“Third-line ponatinib therapy is [the] optimal 
selection for patients with CML-CP who failed prior 
2 TKI therapies in the absence of T315I mutation,” 
the authors concluded. ◆
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Elias Jabbour, MD: For Patients With CML-CP Without T3151 Mutation, 
“If You Get to Third Line, Go for Ponatinib”
Produced by Hayden E. Klein

According to an abstract presented at the 64th American Society 
of Hematology Annual Meeting and Exposition, third-line ponatinib 
therapy is the optimal treatment option for patients with chronic 
myeloid leukemia in chronic phase (CML-CP) without T3151 mutation 
who did not respond to 2 prior tyrosine kinase inhibitors (TKI). Elias 
Jabbour, MD, professor of medicine in the Department of Leukemia, 
The University of Texas MD Anderson Cancer Center, tells Evidence-
Based Oncology™ (EBO)  how the propensity score analysis used 
modeling to come to this finding

This transcript has been lightly edited for clarity.

EBO: How did your propensity score analysis allow you to use modeling 
to compare patients receiving ponatinib for third-line treatment of 
chronic phase CML with those receiving a second-generation TKI?

JABBOUR: The outcome of the CML patient has changed drastically 
and patients in frontline can do so well. However, with increase of 
prevalence, patients living longer and longer, we’ve seen resistance 
happening about 5% per year. In the second line, there are several 
options available and that is standard. In a third-line therapy, we do 
not know what is the best sequence. A physician can switch from 
1 second-generation TKI to another, or they move to ponatinib 
or dasatinib. So this sequence is not known.

We know ponatinib is very effective in CML. In fact, it does suppress 
the mutations and in studies done it has shown great outcome. That 
being said, the drug was associated with vascular events as an [adverse]  
effect and therefore people were worried about that, and rightly so.

After that, there was a trial called OPTIC (NCT02467270) where the 
investigators ad usted the dose of ponatinib based on efficacy  t means 
if you respond, we can reduce the dose, and by doing so, we improve 
on safety. And the study has shown that by doing so, we preserve the 
efficacy while improving on a safety profile  Therefore, we aimed in 
the study to compare [with] the use of second-gen TKI [tyrosine kinase 
inhibitor] because it’s hard to get a randomized trial done and to see 
which strategy is better. This was the aim.

Of course, it’s a retrospective review. So we went back to our data-
base at MD Anderson and we worked with Takeda to get the cases from 
the OPTIC and PACE trials (NCT01207440) where we need to compare 
between ponatinib and a second-gen TKI. Then we performed what 
is called propensity score matching. That means we match patients. 
We tried to [match patients] to each other as close as possible to 
be able to compare efficacy, because otherwise you’ll be biased  
And people may say, well, this drug did better because the population 

in here are not as aggressive as other population. To minimize the bias, 
we did what’s called propensity score matching between 2 populations. 
We look for responses, how deep responses can go; we look for PFS 
[progression-free survival] and survival.

First of all, we look at the characteristics of about 350 patients. 
We excluded T3151 mutation because these are resistant to secondary 
TKI. When we compared these 2 groups of patients, we noticed that 
those who received ponatinib had more risk factor for cardiovascular 
events. And we know these TKIs can have a side effect, angina, 
stroke, and others.

Despite that, we’ve seen more patients with risk factor for vascular 
events on ponatinib group. And we’ve seen as well that those who 
received ponatinib did so because of more aggressive disease—they 
have more disease at the baseline compared to patients who received 
second-gen TKI....Then, in order to minimize the difference, we did 
the matching, and then we went from 350 to almost 296 patients in 
each cohort. Then, we minimized the differences when it comes to risk 
factors. But despite the best matching with it, those who are on pona-
tinib had the high disease burden still  e define it by more than  
BCR:ABL1 transcript, or more than 1% compared to the population who 
received second-gen TKI.

Then we look at the responses. Those received ponatinib had deeper 
responses compared to patients who received second-gen TKI. And that 
has been shown already  t’s a confirmation of what was reported 
before in a meta-analysis. But what’s new in our study is, not only that 
patients do respond, but patients live longer. We did what they called 
the PFS and survival, and we’ve shown that patients who received 
ponatinib had a better survival. That means, for certain doctors, they 
will say, well, ponatinib is not the best drug. I’m going to use another, 
safer drug, correct? And if I don’t do well, I can go to ponatinib. Such 
a strategy can compromise survival. Therefore, the message from our 
presentation was do not waste time. If you get to the third line, go for 
ponatinib because it’s lin ed to a better survival  And to confirm these 
findings, we did the multivariate analysis and in the multivariate analysis 
we showed that ponatinib was the only factor favorably associated with 
survival benefit, and that is the main message from the study

Now then we said maybe there’s some group of patients who are 
intolerant  et’s focus on a group with a disease, real disease  e define 
them among experts in CML as above 1%  [polymerase chain reac-
tion]. We did repeat the analysis for this group of patients, and in this 
analysis, we’ve shown that the difference is more substantial in favor 
of ponatinib. Better outcome, better responses, and better outcome. 
Therefore, in conclusion, our study is confirming that ponatinib is 
superior to second-gen TKI rotation in a third-line therapy with deeper 
responses, better PFS, better survival, and that is more substantiated in 
patients with a high tumor burden. Therefore, I think the message is so 
clear that ponatinib is the most optimal strategy to be considered in a 
third-line setting. ◆
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MORE THAN 70% OF PATIENTS with multiple myeloma had 
responses, and about a quarter had complete responses, to the 
bispecific antibody talquetamab even after progressing on a 
half-dozen other treatments—which for some included chimeric 
antigen receptor (CAR) T-cell therapy.

Ajai Chari, MD, professor of medicine and director of clinical 
research in the Multiple Myeloma Program, Mount Sinai, New 
York, New York, presented combined results from phase 1 and 2 
from the MonumenTAL-1 study (NCT03399799) on December 10, 
2022, at the 64th American Society of Hematology (ASH) Meeting 
and Exposition in New Orleans, Louisiana. Results from phase 1 
were simultaneously published in The New England Journal of 
Medicine (NEJM).1

The combined data, which involved 288 patients with a median 
of 5 prior lines of therapy, produced overall response rates of 
74.1% for patients treated a dose of 405 µg/kg weekly and 73.1% 
for patients treated with 800 µg/kg every 2 weeks, with a median 
duration of response of 9 months or longer. Both doses were given 
subcutaneously.

Chari emphasized during his presentation that patients 
responded quickly to talquetamab; the median time to the first 
response was just over a month, with a median of 2.2 months 
to the best response for the lower dose tested given weekly. The 
mean time to best response was 2.7 months for the larger dose, 
given every 2 weeks.2

“This means that three-quarters of these patients are looking at 
a new lease on life,” said Chari. “We’re hoping that this will soon 
become available so that patients can benefit.”

What Chari called “incredible” responses were maintained 
across important subgroups, including high-risk patients; even 
patients with extramedullary disease saw response rates of 50%. 
“We don’t even know how long the remissions last. So this is really 
life changing for these patients,” he said during a news briefing.

Talquetamab is being developed by Janssen, which 
paid for the study.

As the investigators explained in the NEJM article, the 
explosion of treatment options in multiple myeloma means 
patients are living longer, but the downside is that nearly all will 
relapse. Thus, the hunt for new therapies continues. The authors 
state that patients who are triple-class-refractory, meaning 
they are refractory after receiving a proteasome inhibitor, 
an immunomodulatory drug, and an anti-CD38 antibody, have a 
poor prognosis.

The arrival of CAR T-cell therapies in multiple myeloma—
idecabtagene vicleucel (ide-cel) and ciltacabtagene autoleucel 
(cilta-cel)—is an important advance but it brings with it the need 
to address patients who fail these treatments. Also, the customized 
nature of CAR T-cell therapy brings its own challenges, as some 
clinicians have reported that manufacturing issues create diffi-
culty in delivering these therapies to multiple myeloma patients 
who could be candidates.3

Talquetamab, an off-the-shelf product, targets both CD3 and 
a G protein–coupled receptor, family C, group 5, member D 
(GPRC5D). The latter is an orphan receptor expressed in malig-
nant plasma cells that works by redirecting T cells to mediate 
killing of GPRC5D-expressing myeloma cells.

“A substantial percentage of patients with relapsed or refractory 
multiple myeloma who received talquetamab had a response, 
and the responses continued to deepen over time,” the investiga-
tors wrote in the NEJM article.

“As a bispecific antibody, talquetamab can be readily available 
off the shelf with convenient subcutaneous administration, so 
that potential delays, attrition, and the burden associated with 
generating patient-specific CAR T-cell therapy can be avoided,” 
they wrote. Talquetamab therapy also led to responses in 
patients who had received previous T-cell–redirecting therapies 
targeting BCMA. “These findings suggest that an effective 
immune response can be mounted against a different antigen 
even after previous exposure and disease progression with 
T-cell therapy.”

MULTIPLE DOSES. The phase 1 data outlined in the NEJM article 
first examined multiple doses of talquetamab, either intravenously 
weekly or every other week in doses ranging from 0.5 to 180 µg 
per kilogram of body weight, or subcutaneously weekly, every 
other week or monthly, in doses from 5 to 1600 µg per kilogram. 
Patients in phase 1 had received a median of 6 prior lines of 
therapy or could not receive standard therapies without unaccept-
able side effects.

For this portion of the study, the primary end points were the 
frequency and type of dose-limiting toxic effects, adverse events 
(AEs), and laboratory abnormalities; these were used to pinpoint 
which doses would be evaluated in the next phase. For phase 2, 
the doses selected were 405 µg per kilogram weekly and 800 µg 
given every other week.

For phase 1, the median age of the patients receiving an 
intravenous dose was 65 years, with 31% over age 70 years; the 
median age receiving a subcutaneous dose was 64 years, with 28% 
over age 70 years. For the combined phase 1/2 study, the median 
age was 67 years.

Black patients made up 14% of the enrollment in the intra-
venous group and 10% of the enrollment in the subcutaneous 
group; these rates are nearly on par with Black representation in 
the overall US population but below the share of Black patients 
with multiple myeloma, which is about 20%, according to the 
International Myeloma Foundation.4 For the combined phase 1/2 
data, the share of Black patients dropped to 8.4% for the 405-µg 
dose and 6.2% for the 800 µg dose.

PRESENTATION AT ASH. Chari’s presentation revealed combined 
results from phase 1 and phase 2 for the first time. A total of 
143 patients received the 405-µg/kg weekly dose, while 145 
patients received the 800-µg/kg biweekly dose. More than 92% of 
patients at both doses in the combined phase 1/2 population had 
received an anti-CD38 monoclonal antibody; 74.1% of the lower 
dose were triple-class refractory, as were 69% of those receiving 
the larger dose.

In the combined phase 1/2 group, at the 405-µg dose, 23.8% of 
patients achieved a stringent complete response (sCR), 9.8% saw 
a CR, 25.9% saw a very good partial response (VGPR), and 14.7% 
saw a PR. At the 800-µg dose, 20.0% saw a sCR, 12.4% saw a CR, 
24.8% had a VGPR, and 15.9% had a PR.

More Than 70% of Heavily Pretreated Patients 
Taking Talquetamab for Multiple Myeloma 
See Responses That “Deepen Over Time”

MARY CAFFREY
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Duration of response was 7.5 months (95% CI, 
5.7-9.4) for the 405-µg dose and 11.9 months 
(8.4-NE) for the 800-µg dose.

PATIENT SAFETY. Common AEs were cytokine release 
syndrome (CRS), seen in 32.2% and 31.7% of the 
patients in the 2 dose levels, which was less than 
half of the overall CRS rate seen in the overall phase 
1 study. Changes to patients’ nails and skin were 
common toxic effects, both in phase 1 and in the 
combined phase 1/2 data. In the phase 1/2 data, 
infections were seen in 57.3% and 50.3% of the lower 
and higher doses, respectively; grade 3/4 events 
occurred in 16.8% and 11.7% at the 2 doses.

The toxicity profile is key, especially the lack of 
cytopenias, Chari said. “This is very important 

for myeloma. The No. 1 cause of morbidity and 
mortality in these patients is infection, and some of 
the other agents that are generating a lot of interest 
have significant infectious complications.”

Five patients in the lower dose group and 4 in the 
higher dose group died of opportunistic infections; 
13 patients total developed COVID-19, and 2 
patients died from COVID-19. But Chari empha-
sized that patients showed some ability to develop 
antibodies following vaccination, which is important 
for patient safety.

Chari noted that a phase 3 study is ongoing 
(NCT05455320) evaluating talquetamab against 
approved therapies, and multiple phase 1 
studies are studying its use in combination with 
other agents. ◆
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CONSOLIDATION THERAPY with blinatumomab significantly 
improves overall survival (OS) in adult patients with a new 
diagnosis of B-cell acute lymphoblastic leukemia (B-ALL) who had 
no measurable residual disease (MRD negative) following initial 
treatment, according to results presented December 13, 2022, at 
the 64th American Society of Hematology (ASH) Annual Meeting 
and Exposition, held in New Orleans, Louisiana.

Findings from the phase 3 ECOG-ACRIN E1910 trial 
(NCT02003222) presented in a late-breaking session by Mark 
Litzow, MD, professor of medicine, Division of Hematology at 
Mayo Clinic in Rochester, Minnesota, show that blinatumomab 
(Blincyto;  Amgen) has broader use in early treatment beyond its 
current approval.1 Today indications are for treatment of adult 
and pediatric patients with B-ALL who are MRD positive and in 
remission, or for patients who do not respond to chemotherapy or 
relapse after first-line treatment. Blinatumomab is also indicated 
for patients with Philadelphia chromosome-positive relapsed or 
refractory B-cell precursor ALL.2

Data for this interim analysis show that patients receiving 
blinatumomab with consolidation chemotherapy had an OS of 
83% compared with 65% among those receiving consolidation 
chemotherapy alone. In a news briefing, Litzow showed that the 
survival curve for the blinatumomab arm has plateaued while the 
curve for the control arm continues to fall.

Blinatumomab is among the bispecific antibodies that were the 
stars at the 2022 ASH meeting, stealing the limelight that chimeric 
antigen receptor T-cell therapies have held in recent years. As 
Litzow explained, blinatumomab is a bispecific T-cell engager 
molecule, which works by bring a normal T cell in proximity with a 
leukemia blast cell, killing it.

Why give blinatumomab to patients who are MRD negative? 
“We know that even though we can’t find leukemia in these 

patients’ bone marrow, it’s still hiding there,” Litzow said during 
a news briefing.

The trial enrolled 488 adults at 77 sites in the United States, 
Canada, and Israel. Patients received a course of standard combi-
nation induction chemotherapy for 2.5 months. Those who were 
in remission after this treatment moved on to an intensification 
phase, which aimed to keep the leukemia from reaching the 
central nervous system, where relapse often occurs. MRD status 
was tested at a central laboratory and patients were randomly 
assigned to receive either a standard course of consolidation 
chemotherapy or chemotherapy with 4 cycles of blinatumomab.

Both arms received maintenance therapy and were monitored 
for 2.5 years, and Litzow explained that treating physicians had the 
option to refer patients for stem cell transplant.

RESULTS. In a planned interim analysis at 43 months, the median 
OS for the chemotherapy-alone arm was 71.4 months while the 

Blinatumomab Significantly mpro es OS 
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median OS for the blinatumomab with chemo-
therapy arm was not reached (HR, 0.42; 95% CI, 
0.24-0.75; P = .003).

Across both arms, at the time of the interim 
analysis 17 patients in the blinatumomab arm and 
39 receiving chemotherapy alone had died.

During the briefing, both Litzow and ASH 
Secretary Cynthia Dunbar, MD, chief of the 
Translational Stem Cell Biology Branch within 
the Intramural Research Program of the National 
Heart, Lung, and Blood Institute at the National 
Institutes of Health, said the findings were 
practice changing.

“Patients who are MRD negative have a better 
prognosis than patients who are MRD positive, 
generally, but they still relapse,” Litzow said in a 
statement. “We think we can do better, so we wanted 
to see if blinatumomab would improve the results in 
this already somewhat favorable risk group, and the 
study showed that it did.”3

The randomized trial was conducted by the 
National Cancer Institute Clinical Trials Network. ◆
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Ajai Chari, MD, Discusses Mechanism of al uetamab, mportance of Bispecifics
Produced by Hayden Klein and Mary Caffrey

Phase 1/2 data from MonumenTAL-1 (NCT03399799), presented at 
the 64th American Society of Hematology (ASH) Annual Meeting 
and Exposition show talquetamab induced a substantial response 
among patients with heavily pretreated relapsed or refractory multiple 
myeloma, including some patients with prior chimeric antigen receptor 
(CAR) T-cell therapy. In an interview with Evidence-Based Oncology™ 
(EBO), Ajai Chari, MD, professor of medicine, director of clinical 
research, Icahn School of Medicine at Mount Sinai, explained why the 
bispecific antibody is a good choice for patients who have received 
multiple prior therapies.

This interview has been lightly edited for length and clarity.

EBO: Why does the mechanism of action for talquetamab make it a 
good choice for patients who have received multiple prior therapies, 
including CAR T-cell therapy?

CHARI: The first monoclonal antibody for any human being involved 
a myeloma cell, and the scientists were given the Nobel Prize in the 
1980s.1 I always like to start everything about antibodies in general with 
that statement because they fused a spleen cell to a myeloma cell and 
every antibody in human beings today owes its legacy to myeloma. But 
it wasn’t until 30 years later that we got naked antibodies, and then 
now, for the first time, we have bispecific antibodies  The difference 
between a na ed antibody and a bispecific antibody is the bispecific 
has 2 binding sites, if you will. Here, 1 site binds to the myeloma and 
the other site binds to the T cells. You can think of cancers like myeloma 

as occurring due to a lazy immune system, because if the T cells are 
able to generally monitor cancers and detect them early, they should 
be eradicating them; if they don’t, they’re failing. We know 1 way of 
getting around that is to take them out and genetically modify them 
in CAR T. Here, the difference is this is an off-the-shelf product. You 
don’t need this complicated collection, manufacturing, bridging—this 
is ready to go....The binding of both components—the tumor and the 
T cell basically traffics the T cells to where the cancer is  the T cells 
release chemicals like perforin, granzymes [that] poke holes in the 
cancer membrane, and you have cell death. So, it’s bringing your 
army to the enemy.

EBO: Based on the phase 1 results, will 1 dose or method of delivery be 
the preferred option?

CHARI: In the phase 1 study, which just came out in the New England 
Journal of Medicine (NEJM),2 a variety of doses were studied both 
intravenously (IV) and subcutaneously. The decision was made to go 
more with subcutaneous, least of all because of physicians. Because 
what do we do? We just sign the orders. But for everybody else in the 
health care team, it makes a big difference. For the pharmacists, it’s 
much easier to mix the drug. For the nurses who are administering 
the drug, it’s a shot instead of a long drip  And finally, for the patient, 
you’re decreasing the time they’re spending in clinic….It does change 
the properties of the drug because when you give a drug IV it gets 
absorbed very quickly. With subcutaneous administration, it has a 
delayed absorption, so when you think about things like cytokine 
release syndrome, which is 1 of the main side effects, this happens 
earlier with an IV drug compared with the subcutaneous drug of the 
same formulation. That was really important for the phase 1 study. The 
New England Journal is showing that the drug works and the safety 
profile was characteri ed  ut here at this year’s ASH meeting, what’s 
new is, for the first time, we’re presenting the phase  part of the study 
where we’re clarifying the efficacy and the safety as well 3

EBO: The NEJM paper discusses the value of the off-the-shelf nature 
of talquetamab. Do you expect this treatment to be used after CAR 
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T-cell therapy or possibly before, since administration might be 
less challenging?

CHARI: I’ll answer this with the debate that I had to do for the European 
Hematology Association this year   was assigned bispecific maybe  
have a slight bias. I do believe in CAR T. I’ve sent many, many patients 
to AR T it’s a fantastic treatment  The best way to answer that 
question is imagine a hypothetical randomized study. Every patient 
signs the consent and the computer decides whether they go to CAR T 
or bispecific  f you did that, unless the progression-free survival of the 

AR T is over a year,  would put my money on a bispecific  hy is that? 
Because all the CAR T data that have been coming from clinical trials to 
date have been extremely selected. I can tell you at our institution, for 
example, when we had the CAR T studies open at Mount Sinai, at any 
given time, we might have 50 patients that we wanted to take CAR T. 
And so when we got that magical elusive spot, 1 a month, you had to 
have the patient that was progressing. You now whittle that down. And 
of those, you’re going to pic  the youngest, fittest patient with the least 
medical problems who’s got the most stable disease, and they get the 
spot and then [their cells] get collected, then they have their manufac-
turing period, and then they actually get dosed. And there’s this term 
in medicine called intention to treat if you accounted for every single 
patient that signed the consent, and not who actually got to the CAR 
T infusion, you can imagine with rapidly progressing patients, a lot of 
them aren’t going to be able to get to CAR T. And that’s why we need 
these off-the-shelf products because patients can’t wait  And if your 
disease is progressing, and you have to wait 6 weeks or a month to get 
a CAR T slot [for] collection, and then another 8 weeks after that, what’s 
going to control the myeloma in a patient especially  that exhausted 
all the therapy? I think the reason for these off-the-shelf products is 
first and foremost for those explosive disease patients  And secondly, 
perhaps for elderly patients or frail patients who may not tolerate the 
cytokine release syndrome that can be a little bit more aggressive with 
CAR T. Those are some reasons. And then the third reason goes back 
to the other part of the question…The answer is yes, both because we 
haven’t cured everybody with myeloma. That means that if you relapsed 
after AR T you need a bispecific  And if you get bispecific and you 
relapse, you still need the CAR T, so until we get cures, everybody gets 
everything. It’s just a matter of sequencing. And for that, we need more 
studies and information to do the right sequencing.

EBO: Enrollment of Black patients in the phase 1 part of the study was 
on par with representation in the overall US population, but still short of 
the percentage in the US population who have multiple myeloma. How 
do you feel the study team did in meeting goals of diversity in clinical 
trial enrollment?

CHARI: iversity is a huge issue  e now that there’s more myeloma 
among African Americans and yet they’re not as well represented in 
clinical trials. It’s a multiprong problem. I think part of it is getting the 
referral to the academic institutions where these studies are being done. 
Access is a big part of it. For example, in the Veterans [Administration] 
hospitals, where patients get the same treatment and have same 

insurance everything’s the same the outcomes for lac  patients 
and non-Black patients are identical….For a variety of reasons, patients 
aren’t even being offered participation. 

I can tell you at Mount Sinai, at our site, our patient population and 
clinic is about 20% African American. And that’s exactly what we have 
in our clinical trials. But we’re just 1 site amongst many, although I’m 
proud to say that our site accrued about 100 patients on this study 
between part 1 and part 2. So we do have a sizable contribution of 
African Americans patients on this study. And in fact, 1 of my patients 
who has agreed to do some testimonials is herself an African American 
and she’s a nurse. So who better to talk about the importance of 
participating in clinical trials than a health care professional who comes 
from a community that’s underrepresented?

But I think collectively we need a better effort, and that’s not 
just going to be any one group. It’s going to have to be academia, 
nonprofits, patient organi ations, and advocacy groups  For  the 
regulatory bodies, one way to do that is to mandate that some studies 
will have a certain representation and a cohort specifically designated 
for African Americans  e also must eep in mind though that these are 
global studies. And so you’re not going to have as many African Amer-
icans in any country, or even Black patients for that matter, depending 
on where the patients are coming from. It’s a complex issue that we 
need to think about globally. ◆
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“...With rapidly progressing patients, a lot of 
them aren’t going to be able to get to CAR T-cell 
therapy. And that’s why we need these off-the-
shelf products—because patients can’t wait. 
And if your disease is progressing, and if you 
have to wait 6 weeks or a month to get a CAR 
T slot [for] collection, and then another 8 weeks 
after that, what’s going to control the myeloma 
in a patient?”

—Ajai Chari, MD,
professor of medicine and director of clinical research,

Multiple Myeloma Program,
Mount Sinai
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Endometrial Cancer
ILLUMINATED
INDICATION
JEMPERLI is indicated for the treatment of adult patients with mismatch 
repair deficient (dMMR) recurrent or advanced endometrial cancer (EC), as 
determined by an FDA-approved test, that has progressed on or following 
prior treatment with a platinum-containing regimen.
This indication is approved under accelerated approval based on tumor 
response rate and durability of response. Continued approval for this 
indication may be contingent upon verification and description
of clinical benefit in a confirmatory trial(s).

Learn more about JEMPERLI at JEMPERLIHCP.COM 

IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
• Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1–
blocking antibody, including JEMPERLI. 

• Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

• Based on the severity of the adverse reaction, withhold or 
permanently discontinue JEMPERLI. In general, if JEMPERLI 
requires interruption or discontinuation, administer systemic 
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent) 
until improvement to ≤Grade 1.
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
• JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. 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. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
• Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
• Adrenal Insu�ciency 

○ Adrenal insu�ciency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2
or higher adrenal insu�ciency, initiate symptomatic 
treatment per institutional guidelines, including 
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

•  Hypophysitis
○ JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI 
depending on severity.

• Thyroid Disorders
○ Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

• Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis 
○ JEMPERLI can cause type 1 diabetes mellitus, which can 

present with diabetic ketoacidosis. Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending 
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
• JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
• JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

• In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

• The updated analysis showed a median duration of response of 34.7 months with a median
follow-up of 20.4 months2‡

The ecacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of 
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every 
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated ecacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

• 4.8% of patients permanently discontinued treatment due to adverse reactions
• The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
• The following clinically significant immune-mediated adverse 

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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.
○ Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis
  ○ Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○ Gastrointestinal: Pancreatitis, including increases in serum 
amylase and lipase levels, gastritis, duodenitis

  ○ Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○ Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe 
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
• Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
• Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with 
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia, 
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased albumin, increased 
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

Please see Brief Summary of full Prescribing Information on 
the following pages.
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IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
• Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1–
blocking antibody, including JEMPERLI. 

• Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

• Based on the severity of the adverse reaction, withhold or 
permanently discontinue JEMPERLI. In general, if JEMPERLI 
requires interruption or discontinuation, administer systemic 
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent) 
until improvement to ≤Grade 1.
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
• JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. 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. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
• Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
• Adrenal Insu�ciency 

○Adrenal insu�ciency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2
or higher adrenal insu�ciency, initiate symptomatic 
treatment per institutional guidelines, including 
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

•  Hypophysitis
○JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI 
depending on severity.

• Thyroid Disorders
○Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

• Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis 
○JEMPERLI can cause type 1 diabetes mellitus, which can 

present with diabetic ketoacidosis. Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending 
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
• JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
• JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

•In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

•The updated analysis showed a median duration of response of 34.7 months with a median
follow-up of 20.4 months2‡

The ecacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of 
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every 
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated ecacy analysis for JEMPERLI included 103 patients using the same study criteria.1

JEMPERLI has an established safety profile1,2

•4.8% of patients permanently discontinued treatment due to adverse reactions
• The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation
• Safety data from the updated analysis were consistent with the established safety profile
CI=confidence interval; ORR=overall response rate.

†As measured from time of first response.1

‡Median follow-up time is a post hoc analysis of time since initial response.2
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Other Immune-Mediated Adverse Reactions
• The following clinically significant immune-mediated adverse 

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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.
○ Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○Cardiac/Vascular: Myocarditis, pericarditis, vasculitis
  ○Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○Gastrointestinal: Pancreatitis, including increases in serum 
amylase and lipase levels, gastritis, duodenitis

  ○Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○Endocrine: Hypoparathyroidism
  ○Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe 
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
• Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
• Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with 
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia, 
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased albumin, increased 
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

Please see Brief Summary of full Prescribing Information on 
the following pages.
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IMPORTANT SAFETY INFORMATION
Severe and Fatal Immune-Mediated Adverse Reactions 
• Immune-mediated adverse reactions, which can be severe 

or fatal, can occur in any organ system or tissue and can 
occur at any time during or after treatment with a PD-1/PD-L1–
blocking antibody, including JEMPERLI. 

• Monitor closely for signs and symptoms of immune-
mediated adverse reactions. Evaluate liver enzymes, 
creatinine, and thyroid function tests at baseline and 
periodically during treatment. For suspected immune-
mediated adverse reactions, initiate appropriate workup to 
exclude alternative etiologies, including infection. Institute 
medical management promptly, including specialty 
consultation as appropriate. 

• Based on the severity of the adverse reaction, withhold or 
permanently discontinue JEMPERLI. In general, if JEMPERLI 
requires interruption or discontinuation, administer systemic 
corticosteroids (1 to 2 mg/kg/day prednisone or equivalent) 
until improvement to ≤Grade 1.
Upon improvement to ≤Grade 1, initiate corticosteroid 
taper and continue to taper over at least 1 month. Consider 
administration of other systemic immunosuppressants in 
patients whose immune-mediated adverse reaction is not 
controlled with corticosteroids.

Immune-Mediated Pneumonitis
• JEMPERLI can cause immune-mediated pneumonitis, which 

can be fatal. 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. 
Pneumonitis occurred in 1.4% (7/515) of patients, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis.

Immune-Mediated Colitis
• Colitis occurred in 1.4% (7/515) of patients, including 

Grade 2 (0.8%) and Grade 3 (0.6%) adverse reactions. 
Cytomegalovirus infection/reactivation have occurred in 
patients with corticosteroid-refractory immune-mediated 
colitis. In such cases, consider repeating infectious workup 
to exclude alternative etiologies.  

Immune-Mediated Hepatitis
•   JEMPERLI can cause immune-mediated hepatitis, which 

can be fatal. Grade 3 hepatitis occurred in 0.2% (1/515) of 
patients. 

Immune-Mediated Endocrinopathies 
• Adrenal Insu�ciency 

○ Adrenal insu�ciency occurred in 1.4% (7/515) of patients, 
including Grade 2 (0.8%) and Grade 3 (0.6%). For Grade 2
or higher adrenal insu�ciency, initiate symptomatic 
treatment per institutional guidelines, including 
hormone replacement as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending on severity. 

•  Hypophysitis
○ JEMPERLI can cause immune-mediated hypophysitis. 

Initiate hormone replacement as clinically indicated. 
Withhold or permanently discontinue JEMPERLI 
depending on severity.

• Thyroid Disorders
○ Thyroiditis occurred in 0.4% (2/515) of patients; both 

were Grade 2. Hypothyroidism occurred in 7.2% (37/515) 
of patients, all of which were Grade 2. Hyperthyroidism 
occurred in 1.9% (10/515) of patients, including Grade 2 
(1.7%) and Grade 3 (0.2%). Initiate hormone replacement 
or medical management of hyperthyroidism as clinically 
indicated. Withhold or permanently discontinue JEMPERLI 
depending on severity.

• Type 1 Diabetes Mellitus, Which Can Present with Diabetic 
Ketoacidosis 
○ JEMPERLI can cause type 1 diabetes mellitus, which can 

present with diabetic ketoacidosis. Monitor patients for 
hyperglycemia or other signs and symptoms of diabetes. 
Initiate treatment with insulin as clinically indicated. 
Withhold or permanently discontinue JEMPERLI depending 
on severity.

Immune-Mediated Nephritis with Renal Dysfunction
• JEMPERLI can cause immune-mediated nephritis, which can 

be fatal. Nephritis occurred in 0.4% (2/515) of patients; both 
were Grade 2.     

Immune-Mediated Dermatologic Adverse Reactions
• JEMPERLI can cause immune-mediated rash or dermatitis. 

Bullous and exfoliative dermatitis, including Stevens-Johnson 
syndrome (SJS), toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms (DRESS), 
have occurred with PD-1/PD-L1–blocking antibodies. 
Topical emollients and/or topical corticosteroids may be 
adequate to treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue JEMPERLI 
depending on severity.  

JEMPERLI has demonstrated clinically meaningful efficacy1,2

• In the primary analysis, the median duration of response was not reached with a median follow-up 
time of 14.1 months.1†

• The updated analysis showed a median duration of response of 34.7 months with a median
follow-up of 20.4 months2‡

The ecacy of JEMPERLI was investigated in a global, multicenter, multiple cohort, open-label study of 
71 patients with recurrent or advanced dMMR endometrial cancer who had progressed on or after treatment 
with a platinum-containing regimen. Patients received JEMPERLI 500 mg via intravenous infusion every 
3 weeks for 4 doses followed by 1000 mg every 6 weeks until disease progression or unacceptable toxicity. 
An updated ecacy analysis for JEMPERLI included 103 patients using the same study criteria.1
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• 4.8% of patients permanently discontinued treatment due to adverse reactions
• The most common adverse reactions (≥20%) were fatigue/asthenia, nausea, diarrhea, anemia, 
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• Safety data from the updated analysis were consistent with the established safety profile
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Other Immune-Mediated Adverse Reactions
• The following clinically significant immune-mediated adverse 

reactions occurred in <1% of the 515 patients treated with 
JEMPERLI 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.
○ Nervous System: Meningitis, encephalitis, myelitis and 

demyelination, myasthenic syndrome/myasthenia gravis, 
Guillain-Barre syndrome, nerve paresis, autoimmune 
neuropathy

  ○ Cardiac/Vascular: Myocarditis, pericarditis, vasculitis
  ○   Ocular: Uveitis, iritis, other ocular inflammatory toxicities. 

Some cases can be associated with retinal detachment. 
Various grades of visual impairment to include blindness 
can occur  

  ○ Gastrointestinal: Pancreatitis, including increases in serum 
amylase and lipase levels, gastritis, duodenitis

  ○ Musculoskeletal and Connective Tissue: Myositis/
polymyositis, rhabdomyolysis and associated sequelae 
including renal failure, arthritis, polymyalgia rheumatica

  ○ Endocrine: Hypoparathyroidism
  ○ Other (Hematologic/Immune): Autoimmune 

hemolytic anemia, aplastic anemia, hemophagocytic 
lymphohistiocytosis, systemic inflammatory response 
syndrome, histiocytic necrotizing lymphadenitis (Kikuchi 
lymphadenitis), sarcoidosis, immune thrombocytopenia, 
solid organ transplant rejection 

Infusion-Related Reactions
•   Severe or life-threatening infusion-related reactions have 

been reported with PD-1/PD-L1–blocking antibodies. Severe 
infusion-related reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. Monitor patients for signs 
and symptoms of infusion-related reactions. Interrupt 
or slow the rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction.

Complications of Allogeneic HSCT
• Fatal and other serious complications can occur in 

patients who receive allogeneic hematopoietic stem cell 
transplantation (HSCT) before or after treatment with a 
PD-1/PD-L1–blocking antibody, which may occur despite 
intervening therapy. Monitor patients closely for transplant-
related complications and intervene promptly. 

Embryo-Fetal Toxicity and Lactation
• Based on its mechanism of action, JEMPERLI can cause 

fetal harm. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with JEMPERLI and 
for 4 months after their last dose. Because of the potential 
for serious adverse reactions from JEMPERLI in a breastfed 
child, advise women not to breastfeed during treatment with 
JEMPERLI and for 4 months after their last dose.   

Common Adverse Reactions
The most common adverse reactions (≥20%) in patients with 
dMMR EC were fatigue/asthenia, nausea, diarrhea, anemia, 
and constipation. The most common Grade 3 or 4 laboratory 
abnormalities (≥2%) were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased albumin, increased 
creatinine, increased alkaline phosphatase, and increased 
alanine aminotransferase.

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

References:
1. JEMPERLI. Prescribing Information. GlaxoSmithKline; 2022.
2. Data on file, GlaxoSmithKline.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult 
patients with mismatch repair de�cient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [see Clinical Studies (14) of 
full prescribing information]. Continued approval 
for this indication may be contingent upon 
veri�cation and description of clinical bene�t in a 
con�rmatory trial(s).

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions.

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identi�cation 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 tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual �eld cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the 
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically signi�cant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades
 %

Grade 
3 or 4

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

  Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

  Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b Includes anemia, decreased hemoglobin, iron de�ciency, 
and iron de�ciency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients.

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insuf�ciency: JEMPERLI can cause 
primary or secondary adrenal insuf�ciency. 
For Grade 2 or higher adrenal insuf�ciency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insuf�ciency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insuf�ciency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1% 
of the 515 patients treated with JEMPERLI 
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular in�ammatory 
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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue:
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
in�ammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identi�ed 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 bene�t 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, JEMPERLI

Clinically relevant adverse reactions in <10% 
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders:
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Speci�c Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically signi�cant 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)]

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 re�ect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS re�ects 
exposure to JEMPERLI as a single-agent in 
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled 
290 patients with endometrial cancer and 
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair De�cient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least 
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within 
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult 
patients with mismatch repair de�cient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [see Clinical Studies (14) of 
full prescribing information]. Continued approval 
for this indication may be contingent upon 
veri�cation and description of clinical bene�t in a 
con�rmatory trial(s).

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions.

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identi�cation 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 tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual �eld cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the 
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically signi�cant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades
 %

Grade 
3 or 4

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

  Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

  Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b Includes anemia, decreased hemoglobin, iron de�ciency, 
and iron de�ciency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients.

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insuf�ciency: JEMPERLI can cause 
primary or secondary adrenal insuf�ciency. 
For Grade 2 or higher adrenal insuf�ciency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insuf�ciency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insuf�ciency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1% 
of the 515 patients treated with JEMPERLI 
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular in�ammatory 
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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue:
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
in�ammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identi�ed 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 bene�t 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, JEMPERLI

Clinically relevant adverse reactions in <10% 
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders:
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Speci�c Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically signi�cant 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)]

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 re�ect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS re�ects 
exposure to JEMPERLI as a single-agent in 
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled 
290 patients with endometrial cancer and 
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair De�cient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least 
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within 
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult 
patients with mismatch repair de�cient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [see Clinical Studies (14) of 
full prescribing information]. Continued approval 
for this indication may be contingent upon 
veri�cation and description of clinical bene�t in a 
con�rmatory trial(s).

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions.

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identi�cation 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 tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual �eld cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the 
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically signi�cant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades
 %

Grade 
3 or 4

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

  Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

  Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b Includes anemia, decreased hemoglobin, iron de�ciency, 
and iron de�ciency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients.

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insuf�ciency: JEMPERLI can cause 
primary or secondary adrenal insuf�ciency. 
For Grade 2 or higher adrenal insuf�ciency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insuf�ciency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insuf�ciency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1% 
of the 515 patients treated with JEMPERLI 
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular in�ammatory 
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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue:
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
in�ammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identi�ed 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 bene�t 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, JEMPERLI

Clinically relevant adverse reactions in <10% 
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders:
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Speci�c Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically signi�cant 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)]

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 re�ect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS re�ects 
exposure to JEMPERLI as a single-agent in 
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled 
290 patients with endometrial cancer and 
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair De�cient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least 
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within 
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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Brief Summary of Prescribing Information 

JEMPERLI (dostarlimab-gxly) injection, for 
intravenous use

The following is a brief summary only; see full 
prescribing information for complete product 
information available at www.JEMPERLIHCP.com.  

1  INDICATIONS AND USAGE
JEMPERLI is indicated for the treatment of adult 
patients with mismatch repair de�cient (dMMR) 
recurrent or advanced endometrial cancer (EC), 
as determined by an FDA-approved test, that 
has progressed on or following prior treatment 
with a platinum-containing regimen [see Dosage 
and Administration (2.1) of full prescribing 
information].

This indication is approved under accelerated 
approval based on tumor response rate and 
durability of response [see Clinical Studies (14) of 
full prescribing information]. Continued approval 
for this indication may be contingent upon 
veri�cation and description of clinical bene�t in a 
con�rmatory trial(s).

4  CONTRAINDICATIONS
None.

5  WARNINGS AND PRECAUTIONS

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions
JEMPERLI 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 in WARNINGS AND 
PRECAUTIONS may not include all possible 
severe and fatal immune-mediated reactions.

Immune-mediated adverse reactions, which 
can be severe or fatal, can occur in any organ 
system or tissue. Immune-mediated adverse 
reactions can occur at any time after starting 
a PD-1/PD-L1–blocking antibody. While 
immune-mediated adverse reactions usually 
manifest during treatment with PD-1/PD-L1– 
blocking antibodies, they can also manifest 
after discontinuation of PD-1/PD-L1–blocking 
antibodies. 

Early identi�cation 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 tests 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information]. In general, if JEMPERLI requires 
interruption or discontinuation, administer 
systemic corticosteroids (1 to 2 mg/kg/day 
prednisone or equivalent) until improvement to 

present with acute symptoms associated with 
mass effect such as headache, photophobia, 
or visual �eld cuts. Hypophysitis can cause 
hypopituitarism. Initiate hormone replacement 
as clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information]. 

Thyroid Disorders: JEMPERLI 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 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Thyroiditis: Thyroiditis occurred in 0.4% 
(2/515) of patients receiving JEMPERLI; both 
were Grade 2. Neither event of thyroiditis 
resolved; there were no discontinuations of 
JEMPERLI due to thyroiditis.

Hypothyroidism: Hypothyroidism occurred in 
7.2% (37/515) of patients receiving JEMPERLI, 
all of which were Grade 2. Hypothyroidism did 
not lead to discontinuation of JEMPERLI and 
resolved in 35% of the 37 patients. Systemic 
corticosteroids were not required for any of 
the 37 patients with hypothyroidism.

Hyperthyroidism: Hyperthyroidism occurred in 
1.9% (10/515) of patients receiving JEMPERLI, 
including Grade 2 (1.7%) and Grade 3 (0.2%). 
Hyperthyroidism did not lead to discontinuation 
of JEMPERLI and resolved in 80% of the 
10 patients. Systemic corticosteroids were 
not required for any of the 10 patients with 
hyperthyroidism. 

Type 1 Diabetes Mellitus, Which Can Present 
with Diabetic Ketoacidosis: JEMPERLI can 
cause type 1 diabetes mellitus, which can 
present with diabetic ketoacidosis. Monitor 
patients for hyperglycemia or other signs 
and symptoms of diabetes. Initiate treatment 
with insulin as clinically indicated. Withhold or 
permanently discontinue JEMPERLI depending 
on severity [see Dosage and Administration 
(2.3) of full prescribing information].

Immune-Mediated Nephritis with Renal 
Dysfunction
JEMPERLI can cause immune-mediated 
nephritis, which can be fatal. Nephritis 
occurred in 0.4% (2/515) of patients receiving 
JEMPERLI; both were Grade 2. Nephritis 
did not lead to discontinuation of JEMPERLI 
and resolved in both patients. Systemic 
corticosteroids were required in 1 of the 
2 patients experiencing nephritis.

Immune-Mediated Dermatologic Adverse 
Reactions
JEMPERLI can cause immune-mediated rash or 
dermatitis. Bullous and exfoliative dermatitis, 
including Stevens-Johnson syndrome (SJS), 
toxic epidermal necrolysis (TEN), and drug 
rash with eosinophilia and systemic symptoms 
(DRESS), have occurred with PD-1/PD-L1–
blocking antibodies. Topical emollients and/
or topical corticosteroids may be adequate to 
treat mild to moderate non-bullous/exfoliative 
rashes. Withhold or permanently discontinue 
JEMPERLI depending on severity [see Dosage 
and Administration (2.3) of full prescribing 
information].

Other Immune-Mediated Adverse Reactions
The following clinically signi�cant immune-

Table 1. Adverse Reactions (≥10%) in 
Patients with dMMR Endometrial Cancer 

Who Received JEMPERLI in GARNET

Adverse Reaction 

JEMPERLI (N=104)

All Grades
 %

Grade 
3 or 4

 %

  General and administration site

  Fatiguea 48 1

  Gastrointestinal

  Nausea 30 0

  Diarrhea 26 1.9

  Constipation 20 0.9

  Vomiting 18 0

  Blood and lymphatic system

  Anemiab 24 13

  Metabolism and nutrition

  Decreased 
appetite 14 0

  Respiratory, thoracic, and mediastinal

  Cough 14 0

  Skin and subcutaneous tissue

  Pruritus 14 1

  Infections

  Urinary tract 
infection 13 1.9

  Musculoskeletal and connective tissue

  Myalgia 12 0

Toxicity was graded per National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Version 4.03. 
a Includes fatigue and asthenia.
b Includes anemia, decreased hemoglobin, iron de�ciency, 
and iron de�ciency anemia.

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 reaction is not controlled with 
corticosteroids.

Toxicity management guidelines for adverse 
reactions that do not necessarily require 
systemic steroids (e.g., endocrinopathies, 
dermatologic reactions) are discussed below.

Immune-Mediated Pneumonitis
JEMPERLI can cause immune-mediated 
pneumonitis, which can be fatal. 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 1.4% 
(7/515) of patients receiving JEMPERLI, including 
Grade 2 (1.2%) and Grade 3 (0.2%) pneumonitis. 
Pneumonitis led to discontinuation of JEMPERLI 
in 0.6% patients.

Systemic corticosteroids were required in all 
patients with pneumonitis. Pneumonitis resolved 
in 86% of the 7 patients. Two patients reinitiated 
JEMPERLI after symptom improvement; of these, 
1 patient had recurrence of pneumonitis.

Immune-Mediated Colitis
JEMPERLI can cause immune-mediated 
colitis. Cytomegalovirus infection/reactivation 
have occurred 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 1.4% 
(7/515) of patients receiving JEMPERLI, 
including Grade 2 (0.8%) and Grade 3 (0.6%) 
adverse reactions. Colitis led to discontinuation 
of JEMPERLI in 1 (0.2%) patient.

Systemic corticosteroids were required in 29% 
(2/7) of patients with colitis. Colitis resolved in 
71% of the 7 patients. Of the 3 patients in whom 
JEMPERLI was withheld for colitis, all reinitiated 
treatment with JEMPERLI.

Immune-Mediated Hepatitis
JEMPERLI can cause immune-mediated hepatitis, 
which can be fatal.

Immune-mediated hepatitis occurred in 0.2% 
(1/515) of patients receiving JEMPERLI, which 
was Grade 3. Systemic corticosteroids were 
required and the event resolved.

Immune-Mediated Endocrinopathies
Adrenal Insuf�ciency: JEMPERLI can cause 
primary or secondary adrenal insuf�ciency. 
For Grade 2 or higher adrenal insuf�ciency, 
initiate symptomatic treatment per institutional 
guidelines, including hormone replacement as 
clinically indicated. Withhold or permanently 
discontinue JEMPERLI depending on severity 
[see Dosage and Administration (2.3) of full 
prescribing information].

Adrenal insuf�ciency occurred in 1.4% (7/515) 
patients receiving JEMPERLI, including Grade 2 
(0.8%) and Grade 3 (0.6%). Adrenal insuf�ciency 
resulted in discontinuation in 1 (0.2%) patient and 
resolved in 29% of the 7 patients.

Hypophysitis: JEMPERLI can cause immune-
mediated hypophysitis. Hypophysitis can

5.1  Severe and Fatal Immune-Mediated 
Adverse Reactions (cont)
mediated adverse reactions occurred in <1% 
of the 515 patients treated with JEMPERLI 
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.

Nervous System: Meningitis, encephalitis, 
myelitis and demyelination, myasthenic 
syndrome/myasthenia gravis, Guillain-Barre 
syndrome, nerve paresis, autoimmune 
neuropathy.

Cardiac/Vascular: Myocarditis, pericarditis, 
vasculitis.

Ocular: Uveitis, iritis, other ocular in�ammatory 
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, including increases 
in serum amylase and lipase levels, gastritis, 
duodenitis.

Musculoskeletal and Connective Tissue:
Myositis/polymyositis, rhabdomyolysis and 
associated sequelae including renal failure, 
arthritis, polymyalgia rheumatica.

Endocrine: Hypoparathyroidism.

Other (Hematologic/Immune): Autoimmune 
hemolytic anemia, aplastic anemia, 
hemophagocytic lymphohistiocytosis, systemic 
in�ammatory response syndrome, histiocytic 
necrotizing lymphadenitis (Kikuchi lymphadenitis), 
sarcoidosis, immune thrombocytopenia, solid 
organ transplant rejection.

5.2  Infusion-Related Reactions
Severe or life-threatening infusion-related 
reactions have been reported with PD-1/PD-L1–
blocking antibodies. Severe infusion-related
reactions (Grade 3) occurred in 0.2% (1/515) 
of patients receiving JEMPERLI. All patients 
recovered from the infusion-related reactions.

Monitor patients for signs and symptoms of 
infusion-related reactions. Interrupt or slow the 
rate of infusion or permanently discontinue 
JEMPERLI based on severity of reaction 
[see Dosage and Administration (2.3) of 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 after reduced intensity 
conditioning, and steroid-requiring febrile 
syndrome (without an identi�ed 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 bene�t 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, JEMPERLI

Clinically relevant adverse reactions in <10% 
of patients who received JEMPERLI included:
Endocrine Disorders: Hypothyroidism, 
hyperthyroidism, hypophysitis.
Eye Disorders: Iridocyclitis.
Gastrointestinal Disorders: Colitis, acute 
pancreatitis.
General Disorders and Administration Site 
Conditions: Pyrexia, chills.
Renal and Urinary Disorders: Nephritis.
Respiratory, Thoracic, and Mediastinal 
Disorders: Pneumonitis.
Skin and Subcutaneous Tissue Disorders:
Rash, erythema, pemphigoid.

Table 2 summarizes laboratory abnormalities 
worsening from baseline to Grade 3 or 4 in 
≥1% of patients with dMMR EC on JEMPERLI 
in GARNET.

Continued on next page

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 pregnant 
women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective 
contraception during treatment with JEMPERLI 
and for 4 months after the last dose [see Use in 
Speci�c Populations (8.1, 8.3)].

6  ADVERSE REACTIONS
The following clinically signi�cant 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)]

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 re�ect the rates 
observed in practice.

The pooled safety population described in 
WARNINGS AND PRECAUTIONS re�ects 
exposure to JEMPERLI as a single-agent in 
515 patients with advanced or recurrent solid 
tumors in the non-randomized, open-label, 
multicohort GARNET trial that enrolled 
290 patients with endometrial cancer and 
225 patients with other solid tumors. JEMPERLI 
was administered intravenously at doses of 
500 mg every 3 weeks for 4 doses followed 
by 1,000 mg every 6 weeks until disease 
progression or unacceptable toxicity. Among the 
515 patients, 42% were exposed for ≥24 weeks 
and 26% were exposed for >48 weeks.

Mismatch Repair De�cient (dMMR) Endometrial 
Cancer
The safety of JEMPERLI was evaluated in 
GARNET in 104 patients with advanced or 
recurrent dMMR EC who received at least 
1 dose of JEMPERLI [see Clinical Studies (14.1) 
of full prescribing information]. Patients received 
JEMPERLI 500 mg every 3 weeks for 4 doses 
followed by 1,000 mg every 6 weeks as an 
intravenous infusion until disease progression or 
unacceptable toxicity. Patients with autoimmune 
disease that required systemic therapy within 
2 years of treatment or a medical condition that 
required immunosuppression were ineligible. 
Among patients receiving JEMPERLI, 47% were 
exposed for 6 months or longer and 20% were 
exposed for >1 year.

Serious adverse reactions occurred in 34% of 
patients receiving JEMPERLI. Serious adverse 
reactions in >2% of patients included sepsis 
(2.9%), acute kidney injury (2.9%), urinary tract 
infection (2.9%), abdominal pain (2.9%), and 
pyrexia (2.9%).

JEMPERLI was permanently discontinued due to 
adverse reactions in 5 (4.8%) patients, including 
increased transaminases, sepsis, bronchitis, 
and pneumonitis. Dosage interruptions due to 
an adverse reaction occurred in 23% of patients 
who received JEMPERLI. Adverse reactions that 
required dosage interruption in ≥1% of patients 
who received JEMPERLI were anemia, diarrhea, 
increased lipase, and pyrexia.

The most common adverse reactions (≥20%) 
were fatigue/asthenia, nausea, diarrhea, anemia, 

and constipation. The most common Grade 3 
or 4 adverse reactions (≥2%) were anemia and 
increased transaminases. The most common 
Grade 3 or 4 laboratory abnormalities (≥2%) 
were decreased lymphocytes, decreased 
sodium, decreased leukocytes, decreased 
albumin, increased creatinine, increased 
alkaline phosphatase and increased alanine 
aminotransferase.

Table 1 summarizes the adverse reactions that 
occurred in ≥10% of patients with dMMR EC 
on JEMPERLI in GARNET.
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or severe abdominal pain [see Warnings 
and Precautions (5.1)].

• Hepatitis: Advise patients to contact their 
 healthcare provider immediately for jaundice,  
 severe nausea or vomiting, or easy bruising or 
 bleeding [see Warnings and Precautions (5.1)].

• Immune-mediated endocrinopathies: Advise  
 patients to contact their healthcare provider 
 immediately for signs or symptoms of 
 hypothyroidism, hyperthyroidism, thyroiditis, 
 adrenal insuf�ciency, hypophysitis, or type 1 
 diabetes mellitus [see Warnings and Precautions 
(5.1)].

• Nephritis: Advise patients to contact their  
 healthcare provider immediately for signs 
 or symptoms of nephritis [see Warnings and 
 Precautions (5.1)].

• Severe skin reactions: Advise patients to 
 contact their healthcare provider immediately 
 for any signs or symptoms of severe skin 
 reactions, SJS, TEN, or DRESS [see Warnings 
 and Precautions (5.1)].

• Other immune-mediated adverse reactions: 
• Advise patients that immune-mediated adverse 
reactions can occur and may involve any organ 
system, and to contact their healthcare provider 
immediately for any new signs or symptoms 
[see Warnings and Precautions (5.1)].

• Advise patients of the risk of solid organ 
transplant rejection and to contact their 
healthcare provider immediately for signs or 
symptoms of organ transplant rejection [see 
Warnings and Precautions (5.1)].

Infusion-Related Reactions
• Advise patients to contact their healthcare 
 provider immediately for signs or symptoms 
 of infusion-related reactions [see Warnings and 
 Precautions (5.2)].

Complications of Allogeneic HSCT
• Advise patients of the risk of post-allogeneic 
 hematopoietic stem cell transplantation 
 complications [see Warnings and Precautions 
 (5.3)]. 

Embryo-Fetal Toxicity
• Advise females of reproductive potential of  
 the potential risk to a fetus and to inform their 
 healthcare provider of a known or suspected 
 pregnancy [see Warnings and Precautions (5.4), 
Use in Speci�c Populations (8.1, 8.3)].

• Advise females of reproductive potential to use 
 effective contraception during treatment with 
 JEMPERLI and for 4 months after the last dose 
[see Warnings and Precautions (5.4), Use in 
 Speci�c Populations (8.1, 8.3)].

Lactation
• Advise women not to breastfeed during 
 treatment with JEMPERLI and for 4 months 
 after the last dose [see Use in Speci�c 
 Populations (8.2)].
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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 speci�city of the assay. Additionally, the 
observed incidence of antibody (including 
neutralizing antibody) positivity in an assay 
may be in�uenced 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 
dostarlimab-gxly in the studies described below 
with the incidence of antibodies in other studies or 
to other products may be misleading.

The immunogenicity of dostarlimab was evaluated 
in GARNET. Treatment-emergent anti-drug 
antibodies (ADAs) against dostarlimab-gxly were 
detected in 2.1% of 384 patients who received 
dostarlimab-gxly at the recommended dosage. 
Neutralizing antibodies were detected in 1% 
of patients. Because of the small number of 
patients who developed ADAs, the effect of 
immunogenicity on the ef�cacy and safety of 
dostarlimab-gxly is inconclusive. 

8  USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Risk Summary
Based on its mechanism of action, JEMPERLI 
can cause fetal harm when administered to a 
pregnant woman [see Clinical Pharmacology 
(12.1) of full prescribing information]. There are 
no available data on the use of JEMPERLI 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 
placental barrier; therefore, dostarlimab-gxly 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 JEMPERLI 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 JEMPERLI 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 dostarlimab-gxly 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 
dostarlimab-gxly in human milk or its effects on 
the breastfed child or on milk production. Because 
of the potential for serious adverse reactions in a 
breastfed child, advise women not to breastfeed 
during treatment and for 4 months after the last 
dose of JEMPERLI.

8.3  Females and Males of Reproductive 
Potential
JEMPERLI can cause fetal harm when 
administered to a pregnant woman [see Use in 
Speci�c Populations (8.1)]. 
Pregnancy Testing
Verify pregnancy status in females of reproductive 
potential prior to initiating JEMPERLI [see Use in 
Speci�c Populations (8.1)].
Contraception
Females: Advise females of reproductive potential 
to use effective contraception during treatment 
with JEMPERLI and for 4 months after the last 
dose.

8.4 Pediatric Use
The safety and ef�cacy of JEMPERLI have not 
been established in pediatric patients.

8.5  Geriatric Use
Of the 515 patients treated with JEMPERLI, 
51% were younger than 65 years, 37% were 
aged 65 through 75 years, and 12% were 
75 years or older. No overall differences in safety 
or effectiveness were observed between these 
patients and younger patients. 

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved 
patient labeling (Medication Guide). 

Immune-Mediated Adverse Reactions
Inform patients of the risk of immune-mediated
adverse reactions that may be severe or fatal, 
may occur after discontinuation of treatment, and 
may require corticosteroid or other treatment and 
interruption or discontinuation of JEMPERLI. These 
reactions may include:
• Pneumonitis: Advise patients to contact their 

healthcare provider immediately for new or 
worsening cough, chest pain, or shortness of 
breath [see Warnings and Precautions (5.1)].

• Colitis: Advise patients to contact their 
healthcare provider immediately for diarrhea 

Table 2. Laboratory Abnormalities that Worsened 
from Baseline to Grade 3 or 4 Occurring in 
≥1% of Patients with dMMR Endometrial 
Cancer Receiving JEMPERLI in GARNET

   Laboratory Test

JEMPERLI (N=104)

All 
Gradesa

%

Grade 
3 or 4a

%

   Hematology

   Decreased lymphocytes 37 9

   Decreased leukocytes 21 2.9

   Chemistry

   Decreased albumin 30 2.9

   Increased creatinine 27 2.9

   Increased alkaline 
   phosphatase 25 2.9

   Increased aspartate    
   aminotransferase 16 1.9

   Increased alanine  
   aminotransferase 15 2.9

   Electrolytes

   Decreased sodium 26 4.8

   Increased calcium 15 1.9

   Decreased potassium 15 1.9
a Consists of new onset of laboratory abnormality or 
worsening of baseline laboratory abnormality.

6.1 Clinical Trials Experience (cont)

Continued from previous page
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FOR SEVERAL YEARS, chimeric antigen receptor (CAR) T-cell 
therapies took center stage during the annual meeting of the 
American Society of Hematology (ASH). Despite their cost, CAR 
T-cell therapies are no longer treatments of last resort; at ASH 2021 
in Atlanta, Georgia, news on the first day focused on bringing rival 
therapies for diffuse large B-cell lymphoma (DLBCL), axicabta-
gene ciloleucel (axi-cel, Yescarta), and lisocabtagene maraleucel 
(liso-cel, Breyanzi), into second-line treatment. During 2022, both 
were approved for this use.1,2

There’s still plenty of excitement about CAR T, but as seen at 
ASH 2022 in New Orleans, Louisiana, these customized treatments 
now share the limelight with bispecific antibodies, which made 
news across disease states from large B-cell lymphoma (LBCL) 
to follicular lymphoma (FL) to multiple myeloma (MM). As their 
name suggests, these treatments aim at 2 targets, increasing their 
potency against cancer. And for those wondering, yes, there are 
trispecific antibodies in the works.3

As speakers noted during ASH, bispecifics have pluses and 
minuses compared with CAR T-cell therapy, which many say 
is becoming the treatment of choice, especially in second-line 
DLBCL. But bispecific antibodies are crucial in 2 ways: First, some 
patients who receive CAR T-cell treatment later progress and 
need other options. Second, as off-the-shelf products, bispecific 
antibodies don’t require the multistep process of collecting 
T cells and waiting for an engineering process that can take up 
to 6 weeks. For frail patients or those with rapidly progressing 
disease, a bispecific antibody may be a good option, as Nancy L. 
Bartlett, MD, wrote in an editorial in the New England Journal of 
Medicine (NEJM) to accompany papers released during ASH.4

“Many of the logistic limitations of CAR T cells may be 
addressed by an emerging class of off-the-shelf T-cell–engaging 
bispecific antibodies,” she wrote. As Bartlett explained, the 
cancer-killing qualities of these agents results from simultaneous 
binding of a tumor-associated antigen and endogenous T cells, 
which triggers T-cell activation. 

Although toxicity with these agents varies, Bartlett noted that 
bispecifics are needed and useful for the 60% of patients who 
ultimately relapse after CAR T-cell therapy. Experts say they still 
have much to learn about sequencing the different therapeutic 
classes, especially as they navigate availability issues in CAR T, 
which seem particularly acute in MM.5 

During ASH, new data involving bispecific antibodies included 
presentations on glofitamab in LBCL, mosunetuzumab in FL 
and epcoritamab in B-cell lymphomas. New data was also 
presented for teclistamab (Tecvayli), which in October 2022 
became the first FDA-approved bispecific B-call maturation 
antigen (BCMA)-directed CD3 T-cell engager for use in relapsed or 
refractory (R/R) MM.6

Updated Phase 2 Data for Glofitamab in LBCL
Glofitamab is a CD20 x CD3 T-cell-engager with a unique 2:1 
configuration, with bivalency for CD20—meaning it redirects T 
cells to eliminate normal and malignant B cells. The treatment is 
administered intravenously (IV) for 12 cycles. Data presented at 
the 2022 American Society of Clinical Oncology in June from an 
ongoing pivotal phase 1/2 study (NCT03075696) showed a median 

complete response (CR) of 39.4% (61 of 155 patients) and an 
overall response rate (ORR) of 51.5% (80 of 155 patients).7 In data 
presented in New Orleans, patients were pretreated with obinu-
tuzumab to mitigate cytokine release syndrome (CRS) and the 
option of retreatment was available if patients experienced disease 
progression. The median number of prior treatments was 3, 
including 19.6 with prior CAR T-cell therapy (30 of 155 patients); 
of these, 7 patients achieved CR.8

At ASH 2022, Martin Hutchings, MD, PhD, staff specialist, 
Department of Hematology, Copenhagen University Hospital 
presented data in an oral session that focused on duration of CRs 
in patients with R/R LBCL after the end of treatment. Hutchings 
offered updated data from the abstract, showing that 12 months 
after the end of treatment, 61% of patients (n = 37/61) maintained a 
CR, 92.6% remained progression-free, and 1 patient (n = 1/44) expe-
rienced disease progression. The estimated rate of patients with a 
CR lasting 24 months is 79%, and the median PFS (in months) for 
those achieving CR is not evaluable (NE; [95% CI, 27.5-NE]). 

During the session, Hutchings was asked if glofitamab was a 
cure. While more follow-up was needed, he said, “I do believe 
there is a curative potential.” A subcutaneous version of glofit-
amab is being developed, he said. 

A paper based on earlier data from the phase 2 study in R/R 
DLBCL was published online in NEJM during the conference.9

According to a statement from the drug’s sponsor, Genentech, 
data the pivotal phase 2 study have been submitted for review 
to the European Medicines Agency, and at press time FDA had 
accepted glofitamab for priority review.10

Mosunetuzumab in Follicular Lymphoma
In July 2022, Genentech reported that FDA had granted priority 
review to mosunetuzumab for patients with R/R FL, saying the 
therapy could be the first CD20 x CD3 T-cell engaging bispecific 
antibody approved “for the treatment of any type” of non-Hodgkin 
lymphoma.11 On December 22, 2022, the FDA approved 
mosunetuzumab for patients with FL who have received at least 2 
prior treatments; the therapy will be marketed as Lunsumio.12 

Longer-term data presented at ASH 2022 showed that after a 
median of 28.3 months of follow-up, mosunetuzumab continued 
to produce durable responses in patients with FL. In this part of 
the pivotal phase 2 study (NCT02500407) 60% of patients with 2 or 
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more prior therapies experienced a CR of 60% (54 of 
90 patients; 95% CI, 49.1-70.2) and 77.8% achieved 
an objective response, which includes CR plus 
partial responses (95% CI, 67.8-85.9).13

Among those who achieved CR, after 24 months 
62.7% of patients were still in remission (95% CI, 
37.7–87.7). Overall, 48.3% remained progression-free 
(95% CI: 36.2-60.3), and the median duration of 
response and duration of CR, as well as median PFS 
were not reached. No new CRS events or adverse 
events of grade 3 or higher were reported.

Epcoritamab in B-Cell Lymphomas  
Other presentations at ASH 2022 offered new data 
on epcoritamab, an investigational therapy known 
as a DuoBody-CD3xCD20 bispecific antibody. 
As described in 2018, this platform “induced potent 
activation, proliferation and cytotoxic activity 
of both CD4+ and CD8+ T cells in the presence of 
CD20-expressing cells.”14 Epcoritamab, developed 
by AbbVie and Genmab, is being studied in multiple 
B-cell malignancies, including DLBCL and FL. FDA 
accepted the therapy for priority review for patients 
with R/R LBCL after at least 2 prior treatments, with 
a target action date of May 21, 2023.15 

Results presented included updated phase 
1/2 data from EPCORE NHL-2 for non-Hodgkin 
lymphoma, which combines subcutaneous epcori-
tamab with rituximab, dexamethasone and chemo-
therapy. Pau Abrisqueta, MD, PhD, of Hospital 
Universitario Vall d’Hebron in Barcelona, Spain, 
outlined data for patients with R/R DLBCL who were 
eligible for autologous stem cell transplant (ASCT). 
He explained that these patients were all high-risk 
and highly refractory; under current standard of 
care, not all patients will make it to ASCT and about 
half will not have long-term remission. For the 27 
evaluable patients in this arm, results showed an 
85% ORR (23 of 27 patients) and a 67% (18 of 27 
patients) with a complete metabolic response rate. 
Median time to response was 1.4 months. After 
a median follow-up of 12.6 months, 16 patients 
proceeded to ASCT and of this group, “there is no 
sign of progression,” Abrisqueta said. Median PFS 
and median OS were not reached; an estimated 90% 
of patients were alive at 12 months.16

Common treatment emergent adverse events 
(TEAEs) in this study arm that affected at least a 
quarter of patients were thrombocytopenia (69%), 
anemia (51%), neutropenia (44%), CRS (41%), and 
nausea (31%), and fatigue (28%). 

In other results, high response rates for epcori-
tamab were seen in chronic lymphocytic leukemia 
with Richter Syndrome17 and in follicular lymphoma, 
both in R/R patients and those previously 
untreated.18,19

Teclistamab With Daratumumab, 
Lenalidomide in MM
More than 90% of patient with R/R MM showed 
strong responses when treated with a combination 
of the bispecific antibody teclistamab (Tecvayli) and 
daratumumab (Darzalex), a monoclonal antibody 
studied in combination with classic triplet therapy. 
Teclistamab is a subcutaneous treatment.20 

Results from MajesTEC-1 presented at ASH 
2021 led to the fall approval of teclistamab.6,21

Data from 32 patients the phase 1b MajesTEC-2 
study (NCT04722146), presented December 10, 
2022, represent the first results from a triplet 
regimen using the bispecific antibody. In an 
interview with Evidence-Based Oncology™ (EBO), 
Emma Searle, MD, PhD, of The Christie Hospital 
and the University of Manchester, explained, 
“The patient population in MajesTEC-2 was less 
heavily pretreated than the patient population in 
MajesTEC-1, and we’re seeing very high overall 
response rates in this combination of near to 94% 
across the 2 different dosing schedules. Those 
responses appear to deepen over time.”

At a median follow-up of 8.4 months (1.1 to 12.9 
months range), the ORR was 93.5%. Among all 
patients in the trial, very good partial responses or 
better were seen by 90.3% of the patients, and 54.8% 
achieved a CR or better. Median time to response 
was 1 month. At the time of data cut off, 80.6% of 
patients were on treatment and did not have disease 
progression. Median duration of response had not 
been reached.20

Common AEs were neutropenia (84.4% of any 
grade, 78.1% grade 3/4) and thrombocytopenia (25% 
any grade, 15.6% grade 3/4), and CRS (81.3% all 
grade 1/2); 97% of CRS occurred in cycle 1. 

According to Janssen, the MajesTEC-7 study 
(NCT05552222) will evaluate this triplet regimen in 
patients with newly diagnosed MM.22

◆

Hayden E. Klein contributed to this report. 
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IN ABSTRACTS FEATURED at the 64th American Society of 
Hematology Annual Meeting (ASH) and Exposition, investigators 
detailed patient and financial outcomes associated with chimeric 
antigen receptor (CAR) T-cell therapies vs standard of care (SOC) 
for treatment of large B-cell lymphoma (LBCL). During 2022, the 
FDA approved 2 CAR T-cell therapies for use in second-line treat-
ment,1,2 offering new treatment choices but raising the question: 
What options remain once a patient relapses after CAR T?

LONG-TERM LISO-CEL DATA. Jeremy Abramson, MD, director 
of the lymphoma program at Massachusetts General Hospital 
Cancer Center in Boston, presented updated outcomes from the 
TRANSFORM study (NCT03575351), which aimed to compare 
the efficacy and safety of the CAR T-cell therapy lisocabtagene 
maraleucel (liso-cel; Breyanzi) vs SOC as second-line therapy in 
patients with relapsed or refractory LBCL.3 Both liso-cel and the 
SOC of salvage immunochemotherapy were followed by high-
dose chemotherapy and autologous stem cell transplantation 
(auto-SCT) in those responding to treatment. The multicenter 
phase 3 study included 184 patients, with 92 randomly 
assigned to each arm. 

After a median follow-up of 17.5 months, the primary end point 
of event-free survival (EFS) was not reached (NR) for the liso-cel 
arm (95% CI, NR-9.5 months) vs a median (95% CI) of 2.4 (2.2-4.9) 
months for the SOC arm. Investigators also observed statistically 
significant results favoring liso-cel for the complete response (CR) 
rate (74% vs 43%, respectively; P < .0001) and progression-free 
survival (PFS) (median [95% CI], NR [12.6-NR] vs 6.2 [4.3-8.6] 
months; P < .0001). These updated findings confirmed results 
presented at the 2021 ASH Annual Meeting in Atlanta, Georgia, 
after a median follow-up of 6.2 months.3

Median overall survival was also longer for those in the liso-cel 
arm, but the difference vs SOC was not statistically significant (NR 
vs 29.9 months; P = .0987).3

These results showed deepened responses among some patients 
who had a partial response (PR) as of an interim analysis, as 
outcomes improved to a CR in 6 of 18 patients in the liso-cel arm 
and 3 of 8 in the SOC arm.3

“In TRANSFORM, liso-cel resulted in statistically significant 
and clinically meaningful improvements in EFS, CR rate, and 
PFS,” the abstract concluded. “These data reinforce liso-cel as a 
[second-line] treatment in [patients] with primary refractory or 
early relapsed LBCL.”

The FDA approved liso-cel for second-line treatment on 
June 24, 2022.2

AFTER AXI-CEL, THEN WHAT? Another abstract examined how well 
the CAR T-cell therapy axicabtagene ciloleucel (axi-cel; Yescarta) 
vs SOC set the stage for later antilymphoma therapies among 
patients with LBCL in the phase 3 ZUMA-7 trial (NCT03391466).4

As the authors explained, axi-cel is approved for treatment of 
relapsed/refractory LBCL after first-line therapy, but little is 
currently known about optimal management after a second line 
of therapy. (The FDA approved axi-cel for use in second-line 
treatment April 1, 2022.1)

Of the 84 patients in the axi-cel arm of the ZUMA-7 trial who 
required subsequent third-line therapy, 60 received chemo-
therapy and 8 received cellular immunotherapy, which was 

axi-cel retreatment for those who initially responded to axi-cel. 
Those who received chemotherapy had a median (95% CI) PFS 
of 1.7 (1.4-2.0) months and an OS of 8.1 (5.8-11.5) months; the 
objective response rate (ORR) was 25%, and the CR rate was 13%. 
Specifically, among those who had shown an initial response to 
second-line axi-cel, the ORR was 32% and the CR rate was 18%.4

In the 8 patients who received cellular immunotherapy after 
axi-cel, the median (95% CI) PFS was 3.5 (1.1-not evaluable) 
months. Six of these patients then received SCT (1 auto-SCT, 
5 allogeneic SCT [allo-SCT]), and all of them were alive as of 
the data cutoff date a median of 24.4 months after third-line 
therapy initiation.4

In the SOC arm, patients received 2 or 3 cycles of chemotherapy 
followed by high-dose therapy, with auto-SCT for those with PR 
or CR; 127 patients required third-line therapy, and 68 of these 
patients received third-line cellular immunotherapy. 
Their median (95% CI) PFS was 6.3 (3.4-16.3) months, and OS 
was 16.3 (8.7-not evaluable) months; ORR was 57%, and the 
CR rate was 34%.4

The authors of the abstract noted that retreatment with axi-cel 
as a third line of therapy appeared to be feasible and drive 
meaningful responses, but outcomes for patients who received 
subsequent third-line cellular therapy were numerically worse 
than those for patients who received cellular therapy in the second 
line. Although the findings must be confirmed by studies with 
larger sample sizes, these results may help inform treatment 
decisions after second-line therapy fails.

HOSPITAL VS PHARMACY COSTS. A third abstract leveraged a 
hospital database to assess health system costs and health care 
resource utilization associated with CAR T-cell therapy vs SCT for 
treatment of LBCL.5

In 37 hospital systems nationwide, a total of 852 patients with 
a mean age of 60 years received treatment with CAR T (n = 208), 
auto-SCT (n = 595), or allo-SCT (n = 49). Characteristics including 
age, sex, race, health coverage, and comorbidities were similar 
across the 3 procedure types. CAR T-cell therapy was less likely to 
be delivered as an inpatient procedure than auto-SCT (89.9% vs 
94.8%; P = .01). 

The cost data revealed that the mean cost of CAR T-cell therapy 
was higher than that of either of the SCT procedures (CAR 
T, $371,136; auto-SCT, $96,515; allo-SCT, $169,269; P < .001). 
However, CAR T did carry a lower mean nonpharmacy cost 
($41,375 vs $51,778 and $111,594, respectively; P < .001). Mean 
intensive care unit cost was also lower for CAR T and auto-SCT 
than for allo-SCT ($86,755 and $86,497 vs $191,980; P < .001).5

Among those treated in the inpatient setting, mean length 
of stay was shorter for CAR T-cell therapy than for auto-SCT or 
allo-SCT, at 18 vs 21 and 28 days, respectively (P < .001).5

The authors concluded that although CAR T-cell therapy carried 
a higher overall price tag driven primarily by pharmacy costs, it 
imparted less of a burden in terms of hospital utilization. They 
cautioned that their findings apply only to the hospitals included 
in their data source. ◆
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TRANSFORM Data Support Liso-cel as Second-line Treatment for LBCL, 
Says Jeremy Abramson, MD
Produced by Hayden E. Klein and Jordyn Sava

The TRANSFORM (NCT03575351) data presented at the 64th American 
Society of Hematology Annual Meeting and Exposition confirm findings 
presented last year on lisocabtagene maraleucel (liso-cel, Breyanzi) 
in second-line treatment.1,2 Jeremy Abramson, MD, director of the 
lymphoma program, Massachusetts General Hospital Cancer Center, 
told Evidence-Based Oncology™ (EBO) how these new insights for 
patients with high-risk relapsed/refractory large B-cell lymphoma, and 
the importance of the longer follow-up period.

EBO: How do the TRANSFORM data being presented this year confirm 
and build on last year’s findings?

ABRAMSON: There are a number of insights that we now have with the 
primary analysis that we didn’t have yet at the time of the interim analysis 
with a median follow-up of 6 months. Now, with 17.5 months of median 
follow-up in the primary analysis of TRANSFORM, we can be confident 
in the durability of these responses. We see a plateau on our progres-
sion-free and event-free survival curves, providing comfort that these are 
deep and durable remissions, which is difficult to discern when you only 
have 6 months of median follow-up. We also have longer follow-up in the 
standard-of-care arm, and with longer follow-up in the standard-of-care 
arm, we’re seeing that the standard of care continues to underperform 
historically relative to this new, modern treatment. The fact that two-thirds 
of patients assigned to what has been our standard treatment have been 
failed by that treatment and approved for crossover to liso-cel tells us 
that the standard of care is failing the vast majority of patients. Thankfully, 
we have these new products that allow us to move on from there.

We also can glean some insights from these patients who crossed 
over to receive liso-cel as a third-line treatment on this trial. Among 
these two-thirds of patients assigned to standard of care who crossed 
over to receive liso-cel, the median time from approval to crossover to 

receipt of liso-cel was quick at 15 days. However, what we saw is that the 
complete response rate, progression-free, and overall survival for these 
patients was actually inferior to patients who receive liso-cel on the 
liso-cel arm as second-line treatment in this trial. What that suggests to 
me is that earlier treatment with liso-cel in the second line, rather than 
the third-line setting, is going to maximize the cure rate for our patients.

EBO: How were patients from the standard-of-care arm able to cross 
over to receive liso-cel?

ABRAMSON: Patients on the standard-of-care arm all underwent leuka-
pheresis prior to the randomization. So before we even knew whether 
patients would be in the liso-cel arm or the standard-of-care arm, all 
patients [underwent leukapheresis]. What that meant was we had all 
patients’ T cells and generated liso-cel product on all of them. That 
meant that if a patient who was assigned to the standard-of-care arm 
either did not respond, progressed, or relapsed on the standard-of-
care arm, we already had liso-cel available for that patient and so the 
crossover was effectively immediate.

Now, I should note that that isn’t something that would happen in 
the real-world setting. In the real-world setting, if a patient received a 
second-line treatment, such as R-ICE [rituximab, ifosfamide, carboplatin, 
and etoposide phosphate] or R-DHAP [rituximab, dexamethasone, 
high-dose cytarabine, and cisplatin] or R-GDP [rituximab, gemcitabine, 
cisplatin, and dexamethasone], and they failed to respond to that 
treatment, they would then have to undergo leukapheresis, the manu-
facturing period, and ultimately receive their CAR T-cell product in a 
much more delayed fashion than we were allowed to do on this study, 
which I think really helped us optimize the treatment for the patients 
assigned to the standard-of-care arm. ◆
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ACCESS TO AND OUTCOMES of chimeric antigen 
receptor (CAR) T-cell therapies may diff er by 
characteristics such as race, ethnicity, gender, and 
geographic location among patients with cancer, 
according to data from abstracts presented at the 
64th American Society of Hematology Annual 
Meeting and Exposition in December.1,2

These individualized treatments represent an 
innovative form of immunotherapy that can induce 
durable disease response, but prior research has 
suggested that these breakthrough therapies may 
not be reaching all patients equally. One abstract 
presented at the meeting detailed a study examining 
predictors of CAR T-cell therapy receipt among 
Medicare patients with relapsed/refractory diff use 
large B-cell lymphoma (DLBCL) who had at least 2 
prior lines of therapy.1

The investigators linked claims data to individual 
characteristics and county-level measures of socio-
economic disadvantage. Of 15,472 patients with 
DLBCL, they focused on the 266 patients who had 
received rituximab (Rituxan) plus chemotherapy as 
their fi rst line of treatment and then received either 
CAR T-cell therapy (n = 104) or a comparator therapy 
(n = 162) as a third or later line of therapy. These 
comparator therapies included stem cell transplant, 
polatuzumab-based therapy, and salvage combina-
tions of rituximab and chemotherapy.

Unadjusted analysis showed that patients 76 years 
and older were less likely to receive CAR T-cell 
therapy than those aged 66 to 75 years, but the 
diff erence was not statistically signifi cant (odds ratio 
[OR], 0.501; P = .06). 

After excluding patients who were evaluated for 
clinical trial participation, leaving 65 patients who 
received CAR T-cell therapy and 144 who received 
a comparator, multivariate adjusted analysis 
showed that CAR T-cell therapy recipients were 
less likely to be women (OR, 0.463; P = .04), have 
a Charlson Comorbidity Index score of at least 3 
(OR, 0.451; P = .04), or be residents of the American 
South (OR, 0.284; P = .02). However, no association 

was observed between CAR T receipt and Area 
Deprivation Index.

“Despite the small sample size of this study, the 
fi ndings suggest that access to CAR T-cell therapy 
should be particularly improved in female patients 
and patients living in the South, possibly due to 
geographical limitations of CAR T centers and a high 
population of socioeconomically disadvantaged 
racial minorities,” the authors wrote.

Even when patients do receive CAR T-cell therapy, 
however, disparities can persist. A second abstract 
detailed how investigators harnessed data from the 
US MM Cellular Therapy Consortium of 215 patients 
with relapsed/refractory multiple myeloma (MM) 
who received idecabtagene vicleucel (ide-cel), a CAR 
T-cell therapy approved by the FDA in March 2021.2

The investigators noted that, although the KarMMa 
clinical trial (NCT03361748) showed impressive 
effi  cacy data for ide-cel, racial and ethnic minority 
groups were underrepresented in its participants. 
As such, they aimed to shed light on the safety 
and effi  cacy of ide-cel in diverse, real-world 
patient populations.

The 215 patients in this analysis were treated 
at 11 institutions and had a median age at ide-cel 
infusion of 64 years (range, 36-83 years). They 
had received a median of 6 prior lines of therapy 
before receiving ide-cel (range, 3-19). More than 
3 in 4 (76%) would have been excluded from 
the KarMMa trial.

According to self-reported identifi cation, 70% 
(n = 150) of patients were non-Hispanic White, 17% 
(n = 36) were non-Hispanic Black, 10% (n = 21) were 
Hispanic, and 3% (n = 8) were Asian, Pacifi c Islander, 
American Indian, or Alaskan Native. The latter 
group was omitted from the analysis due to the 
small sample size.

Among the 215 participants, the best overall 
response rate was 84%, and 34% of patients 
achieved at least a complete response (CR). Of these 
83 patients who achieved a CR or better, 66% were 
minimal residual disease negative.

Analysis by race and ethnicity showed that Black 
patients were more likely to experience several 
negative outcomes compared with White and 
Hispanic patients. They were more likely to:

• develop any grade cytokine release 
syndrome: 97% vs 84% and 76%; P = .05

• have a longer hospital stay: median, 12.5 days 
vs 9 days and 8 days; P = .01

• experience severe prolonged cytopenia: 87% 
vs 72% and 56%; P = .07

Although overall survival was similar across the 
racial and ethnic groups, Hispanic and Black patients 
combined had shorter progression-free survival 
compared with White patients (median, 5.9 vs 9.0 
months; P = .08), which appeared to be driven by a 
worse overall response rate among Hispanic patients. 

The authors of the abstract concluded that their 
data showed racial and ethnic diff erences in safety 
and progression-free survival among patients 
receiving ide-cel for relapsed/refractory MM. 

“As a greater volume of patients are treated with 
CAR T therapy and follow-up time matures, we 
will have increased power to further investigate 
racial and ethnic diff erences in patient and clinical 
characteristics and clinical outcomes,” they wrote. ◆
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AN EXPERIMENTAL ORAL THERAPY, iptacopan, raised hemoglobin 
levels and eliminated the need for transfusions for most patients 
with a rare blood disorder, causing the lead investigator of the 
phase 3 trial to declare that results involving paroxysmal nocturnal 
hemoglobinuria (PNH), “could essentially allow patients to live a 
normal life with just 1 pill each morning and night.”1

Régis Peffault de Latour, MD, PhD, professor of hematology 
and bone marrow transplant, Hôpital Saint-Louis in Paris, 
France, presented the groundbreaking findings from APPLY-PNH 
(NCT04558918) at a late-breaking session of the 64th American 
Society of Hematology Annual Meeting and Exposition in 
December 2022.2

Iptacopan is being developed by Novartis, which sponsored 
the study. 

For many patients with PNH, he said, a simple pill could spell 
the end of treatment with intravenous monoclonal antibodies 
such as eculizumab (Soliris) or ravulizumab (Ultomiris), which 
are the current standard of care for this devastating disease. 
PNH, which gets its name from the dark red urine that signals its 
onset, is caused by a genetic flaw that causes the immune system 
to break down red blood cells, leading to serious illnesses such 
as anemia, chronic kidney disease, or thrombosis. According to 
Cleveland Clinic, PNH can occur if patients have bone marrow 
disorders such as myelodysplastic syndrome or aplastic anemia.3

According to the authors of the late-breaking abstract, current 
standard of care (SOC) is both inconvenient and inadequate. 
Up to 60% patients still have anemia even with treatment and 
may require blood transfusions to keep up hemoglobin levels. 
Iptacopan, a first-in-class oral selective complement factor 
B inhibitor, works to block the proteins that trigger immune 
system attacks on red blood cells. However, it works by a different 
pathway than current therapies—it appears to reduce infection 
risk and forestall the need for dialysis or transfusion.4

Peffault de Latour explained that iptacopan works by targeting 
biological mechanisms further “upstream” than other available 
treatments before they have time to wreak havoc. This allows the 
drug to achieve its results without additional complications, while 
offering patients a more convenient mode of delivery. 

In the late-breaking session, he reported primary efficacy and 
safety data from the 24-week randomized treatment period of 
the pivotal, multicenter trial, with data cutoff September 26, 
2022. A total of 97 patients were randomly assigned 2:1 to receive 
iptacopan monotherapy 200 mg twice daily or continue their SOC 
regimen. Randomization was stratified by prior SOC therapy and 
red blood cell transfusions in the 6 months preceding the trial. 

Two primary end points were reported: the proportion of patients 
with at least a 2 g/dL hemoglobin (Hb) increase from baseline and 
the proportion of patients with Hb of at least 12 g/dL, each in the 
absence of transfusions. Among the secondary end points were 
transfusion avoidance, changes from baseline in Hb level, assess-
ment of fatigue, major adverse vascular events (MAVE), and safety. 

RESULTS. The iptacopan arm had 62 patients and the SOC arm 
had 35 patients. Baseline characteristics were balanced; mean age 
was 51 years and 69.1% of patients were women, who have higher 
incidence of the disease. In the 6 months prior to the trial, 57.7% 
of patients had transfusions; of these, 64.9% had been treated 
with eculizumab and 35.1% had been treated with ravulizumab 
for a mean of 4 years. Both primary end points were met in the 
iptacopan arm, showing superiority with SOC:

• At least 2 g/dL Hb increase from baseline: 51 of 60 iptaco-
pan-treated patients vs 0 of 35 SOC patients with evaluable 
data (P < .0001)

• Hb of at least 12 g/dL: 42 of 60 iptacopan-treated patients 
vs 0 of 35 SOC patients (P < .0001)

Iptacopan also showed superiority in transfusion avoidance, 
changes from Hb baseline level, and fatigue scores. At 24 weeks, 
60 of 62 patients in the iptacopan arm were transfusion free, vs 14 
of 35 in the SOC arm. One iptacopan-treated patient had a MAVE, 
a transient-ischemic attack considered unrelated to therapy, and 
iptacopan treatment continues. 

On safety, there were no deaths or serious encapsulated 
bacterial infections. Headache (iptacopan, 16.1%; SOC, 2.9%) 
and diarrhea (iptacopan, 14.5%; SOC, 5.7%) were the most 
frequently reported adverse events with iptacopan, whereas 
infections (iptacopan 38.7%; SOC, 48.6%) were more frequent 
with SOC. Two SOC-treated patients had serious adverse events 
of hemolysis; no iptacopan-treated patients experienced them. 
No patients discontinued iptacopan or SOC due to adverse events.

“This treatment represents a new class of agent that is not only 
more convenient,” Peffault de Latour said in a statement, “but 
offers a much better clinical response. It’s a huge step forward for 
treating this devastating disease.”1

◆
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Iptacopan works by targeting biological 
mechanisms ”upstream” before they have 
time to wreak havoc. This allows the drug 
to achieve its results without additional 
complications, while offering patients a 
more convenient mode of delivery.

Iptacopan Could Help Patients With PNH 
“Live a Normal Life,” Investigator Says
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ADDING ISATUXIMAB (SARCLISA) to the combination 
of carfilzomib (Kyprolis) and dexamethasone 
(Kd) creates deeper responses and improves 
progression-free survival (PFS) among patients with 
relapsed or refractory multiple myeloma (MM), 
regardless of how many prior treatments a patient 
has received. Although the number of months 
of PFS was numerically larger among patients 
with 1 prior line of therapy, the relative benefit of 
isatuximab with Kd compared with Kd only was 
statistically significant among patients with more 
than 1 prior line of therapy.1

This finding was presented in 1 of 2 abstracts 
that analyzed subgroups of patients enrolled in 
the phase 3 IKEMA trial (NCT03275285)1,2 during 
the 64th American Society of Hematology (ASH) 
Annual Meeting and Exposition in New Orleans, 
Louisiana. The results show that benefits from 
isatuximab support its use in combination with Kd 
“as a standard-of-care treatment for patients with 
relapsed MM, irrespective of prior lines of therapy, 
including those with first relapse,” according to 
the investigators.

Isatuximab is an IgG1 monoclonal antibody 
that targets a CD38 protein on the surface of MM 
cells. It attaches to cells that express CD38 and sets 
in motion a multipronged response of the body’s 
immune system to destroy those cells. 

Interim results for IKEMA were presented in a 
late-breaking session during the virtual meeting of 
the European Hematology Association in June 2020.3

IKEMA compared the use of isatuximab with Kd and 
Kd alone in patients who had received between 1 
and 3 prior lines of therapy; a 46% PFS benefit was 
seen in the isatuximab group.

In March 2020, isatuximab received FDA approval 
based on findings from the ICARIA-MM trial 
(NCT02990338), which evaluated the targeted 
immunotherapy in combination with pomalid-
omide and low-dose dexamethasone. Patients 
receiving this combination had 40% improved PFS 

compared with those receiving pomalidomide and 
low-dose dexamethasone alone.4

Effective Across Prior Lines of Therapy 
The updated results are from a specified final PFS 
analysis. Key secondary end points included rate 
of minimal residual disease (MRD) and complete 
response (CR) rate, which were updated from the 
initial analysis.1

Among 302 randomized patients, 134 (44.4%) 
had 1 prior line of therapy and 168 had more than 
1 prior line of therapy. After a median follow-up 
of 44 months in each group, investigators found 
the following: 

• Patients treated with isatuximab and Kd 
had improved PFS across both subgroups, 
consistent with the primary end point.

• Among patients with 1 prior line of therapy, 
median PFS was 38.24 months for the 
isatuximab-Kd group and 28.19 months 
for the Kd-only group (HR, 0.723; 95.4% CI, 
0.442-1.184; P = .0983). 

• Among those with more than 1 prior line of 
therapy, median PFS was 29.21 months with 
isatuximab-Kd vs 16.99 months with Kd alone 
(unstratified HR, 0.452; 95.4% CI, 0.298-
0.686; P < .0001).

Among secondary end points, more patients 
achieved CR in the isatuximab group; again, the 
relative benefit was greater among patients with 
more than 1 prior line of therapy. CR for patients 
with 1 prior line of therapy was 48.1% for isatux-
imab-Kd vs 38.2% for Kd only; for those who had 
more than 1 line of therapy, the CR rate was 41.0% 
for isatuximab-Kd vs 20.6% for Kd only.

Adding isatuximab to Kd also improved MRD 
negativity rates for both groups: 39.2% vs 21.8% 
for 1 prior therapy, and 29.0% vs 10.3% for patients 
with more than 1 prior line, with both favoring the 
isatuximab arm. 

Almost all patients reported at least 1 treat-
ment-emergent adverse event (TEAE), regard-
less of subgroup. 

Early vs Late Relapse 
A second abstract at ASH evaluated patients from 
the IKEMA study based on whether they had 
early or late relapse, based on experience that 
shows patients who relapse quickly have worse 
outcomes.2 For patients with 2 or more prior lines of 
therapy, early relapse was defined as relapse within 
12 months of treatment; for those with 1 prior 
treatment, early relapse was defined as 18 months 
from treatment. Patients who relapsed within 12 
months of autologous stem cell transplant were also 
considered to have early relapse. 

In IKEMA, there were 107 patients with early 
relapse and 176 of patients with late relapse; the 
treatment arms were well balanced between 
patients with early relapse and late relapse. Among 
patients with early relapse, the isatuximab arm had 
a higher share of patients with renal failure and 
fewer with stage I MM. Data showed:

• PFS was longer for patients with early relapse 
in the isatuximab arm (24.7 months vs 17.2 
months; HR, 0.662; 95.4% CI, 0.404-1.087)

• PFS was longer for patients with late relapse 
in the isatuximab arm (42.7 months vs 21.9 
months; HR, 0.542; 95.4% CI, 0.353-0.833). 

• Overall response rates (ORRs) were 82% 
for isatuximab-Kd vs 82.6% for Kd only in 
the early relapse group. ORR was 90.4% vs 
86.1% in the late relapse group, favoring 
isatuximab-Kd. 

• More patients in the isatuximab group 
achieved very good partial response or better 
in the early relapse group with isatuximab 
(67.2% vs 52.2%) and in the late relapse group 
(76.0% vs 58.3%).

• MRD negativity also favored isatuximab 
in both early and late relapse (24.6% vs 
15.2% for early relapse; 37.5% vs 16.7% for 
late relapse). 

• Grade 3 or higher TEAEs were similar in both 
treatment arms for patients with early relapse 
but were higher in the isatuximab arm in 
patients with late relapse. ◆
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Isatuximab is an IgG1 monoclonal 
antibody that targets a CD38 
protein on the surface of multiple 
myeloma cells. It attaches to cells 
that express CD38 and sets in 
motion a multipronged response 
of the body’s immune system to 
destroy those cells.

IKEMA Subgroup Analysis: Isatuximab Combo Offers 
Better PFS in Relapsed MM Across Prior Lines of Treatment
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NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®)

for Multiple Myeloma recommend isatuximab-irfc 
(SARCLISA) as a Category 1 preferred option

for early relapses1:
• In combination with pomalidomide and dexamethasone

(after 2 prior therapies including lenalidomide and a PI)
• In combination with carfi lzomib and dexamethasone (1-3 prior therapies)

INDICATION
SARCLISA (isatuximab-irfc) is indicated:
•  In combinati on with pomalidomide and dexamethasone, for the treatment of adult 

pati ents with multi ple myeloma who have received at least 2 prior therapies including 
lenalidomide and a proteasome inhibitor

•  In combinati on with carfi lzomib and dexamethasone, for the treatment of adult 
pati ents with relapsed or refractory multi ple myeloma who have received 1 to 3 prior 
lines of therapy

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS 
SARCLISA is contraindicated in pati ents with severe hypersensiti vity to isatuximab-irfc or 
to any of its excipients. 
WARNINGS AND PRECAUTIONS
Infusion-Related Reacti ons
Serious infusion-related reacti ons (IRRs), including life-threatening anaphylacti c reacti ons, 
have occurred with SARCLISA treatment. Severe signs and symptoms include cardiac 
arrest, hypertension, hypotension, bronchospasm, dyspnea, angioedema, and swelling.
Based on ICARIA-MM, IRRs occurred in 38% of pati ents treated with SARCLISA, 
pomalidomide, and dexamethasone (Isa-Pd). All IRRs started during the fi rst SARCLISA 
infusion and resolved on the same day in 98% of the cases. 
In IKEMA, infusion-related reacti ons occurred in 46% of pati ents treated with SARCLISA, 
carfi lzomib, and dexamethasone (Isa-Kd). In the Isa-Kd arm, the infusion-related reacti ons 
occurred on the infusion day in 99% of episodes. In pati ents treated with Isa-Kd, 95% 
of those experiencing an infusion-related reacti on experienced it during the fi rst cycle 
of treatment. All infusion-related reacti ons resolved: within the same day in 74% of 
episodes, and the day aft er in 24% of episodes.
The most common symptoms (≥5%) of an infusion-related reacti on in ICARIA-MM and 
IKEMA (N=329) included dyspnea, cough, nasal congesti on, and nausea. Anaphylacti c 
reacti ons occurred in less than 1% of pati ents. To decrease the risk and severity of IRRs, 
premedicate pati ents prior to SARCLISA infusion with acetaminophen, H2 antagonists, 
diphenhydramine or equivalent, and dexamethasone. 
Monitor vital signs frequently during the enti re SARCLISA infusion. For pati ents with grade 
≥2 reacti ons, interrupt SARCLISA infusion and provide appropriate medical management. 
For pati ents with grade 2 or grade 3 reacti ons, if symptoms improve to grade ≤1, restart 
SARCLISA infusion at half of the initi al infusion rate, with supporti ve care as needed, and 
closely monitor pati ents. If symptoms do not recur aft er 30 minutes, the infusion rate 
may be increased to the initi al rate, and then increased incrementally. In case symptoms 
do not improve to grade ≤1 aft er interrupti on of SARCLISA infusion, persist or worsen 
despite appropriate medicati ons, or require hospitalizati on, permanently disconti nue 
SARCLISA and insti tute appropriate management. Permanently disconti nue SARCLISA if 
an anaphylacti c reacti on or life-threatening (grade 4) IRR occurs and insti tute appropriate 
management.
Neutropenia
SARCLISA may cause neutropenia. 
In pati ents treated with Isa-Pd, neutropenia occurred in 96% of pati ents and grade 3-4 
neutropenia occurred in 85% of pati ents. Neutropenic complicati ons occurred in 30% of 
pati ents, including febrile neutropenia (12%) and neutropenic infecti ons (25%), defi ned 
as infecti on with concurrent grade ≥3 neutropenia. The most frequent neutropenic 
infecti ons included infecti ons of the upper respiratory tract (10%), lower respiratory tract 
(9%), and urinary tract (3%).
In pati ents treated with Isa-Kd, neutropenia occurred in 55% of pati ents, with grade 
3-4 neutropenia in 19% of pati ents (grade 3 in 18% and grade 4 in 1.7%). Neutropenic 
complicati ons occurred in 2.8% of pati ents, including febrile neutropenia (1.1%) and 
neutropenic infecti ons (1.7%).
Monitor complete blood cell counts periodically during treatment. Consider the use of 
anti bioti cs and anti viral prophylaxis during treatment. Monitor pati ents with neutropenia 
for signs of infecti on. In case of grade 4 neutropenia, delay SARCLISA dose unti l neutrophil 
count recovery to at least 1.0 x 10⁹/L, and provide supporti ve care with growth factors, 
according to insti tuti onal guidelines. No dose reducti ons of SARCLISA are recommended. 
Second Primary Malignancies
The incidence of second primary malignancies is increased in pati ents treated with 
SARCLISA-containing regimens. The overall incidence of second primary malignancies in 
all the SARCLISA-exposed pati ents was 3.6%.
In ICARIA-MM, second primary malignancies occurred in 3.9% of pati ents in the Isa-Pd 
arm and in 0.7% of pati ents in the Pd arm. 
In IKEMA, second primary malignancies occurred in 7% of pati ents in the Isa-Kd arm and 
in 4.9% of pati ents in the Kd arm. 

The most common (≥1%) second primary malignancies in ICARIA-MM and IKEMA 
(N=329) included skin cancers (4% with SARCLISA-containing regimens and 1.5% with 
comparati ve regimens) and solid tumors other than skin cancer (1.8% with SARCLISA-
containing regimens and 1.5% with comparati ve regimens). All pati ents with skin cancer 
conti nued treatment aft er resecti on of the skin cancer.
Monitor pati ents for the development of second primary malignancies.
Laboratory Test Interference
Interference with Serological Testi ng (Indirect Anti globulin Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and may result in a false-positi ve 
indirect anti globulin test (indirect Coombs test). The indirect anti globulin test was positi ve 
during Isa-Pd treatment in 68% of the tested pati ents, and during Isa-Kd treatment in 
63% of pati ents. In pati ents with a positi ve indirect anti globulin test, blood transfusions 
were administered without evidence of hemolysis. ABO/RhD typing was not aff ected by 
SARCLISA treatment. 
Before the fi rst SARCLISA infusion, conduct blood type and screen tests on SARCLISA-
treated pati ents. Consider phenotyping prior to starti ng SARCLISA treatment. If treatment 
with SARCLISA has already started, inform the blood bank that the pati ent is receiving 
SARCLISA and that SARCLISA interference with blood compati bility testi ng can be resolved 
using dithiothreitol-treated RBCs. If an emergency transfusion is required, non–cross-
matched ABO/RhD-compati ble RBCs can be given as per local blood bank practi ces.
Interference with Serum Protein Electrophoresis and Immunofi xati on Tests
SARCLISA is an IgG kappa monoclonal anti body that can be incidentally detected on 
both serum protein electrophoresis and immunofi xati on assays used for the clinical 
monitoring of endogenous M-protein. This interference can impact the accuracy of the 
determinati on of complete response in some pati ents with IgG kappa myeloma protein. 
Embryo-Fetal Toxicity
Based on the mechanism of acti on, SARCLISA can cause fetal harm when administered 
to a pregnant woman. SARCLISA may cause fetal immune cell depleti on and decreased 
bone density. Advise pregnant women of the potenti al risk to a fetus. Advise females with 
reproducti ve potenti al to use an eff ecti ve method of contracepti on during treatment 
with SARCLISA and for 5 months aft er the last dose. The combinati on of SARCLISA with 
pomalidomide is contraindicated in pregnant women because pomalidomide may cause 
birth defects and death of the unborn child. Refer to the pomalidomide prescribing 
informati on on use during pregnancy.
ADVERSE REACTIONS
In combinati on with pomalidomide and dexamethasone: The most common adverse 
reacti ons (≥20%) were upper respiratory tract infecti on, infusion-related reacti ons, 
pneumonia, and diarrhea. The most common hematology laboratory abnormaliti es 
(≥80%) were decreased hemoglobin, decreased neutrophils, decreased lymphocytes, and 
decreased platelets.
In combinati on with carfi lzomib and dexamethasone: The most common adverse 
reacti ons (≥20%) were upper respiratory tract infecti on, infusion-related reacti ons, 
fati gue, hypertension, diarrhea, pneumonia, dyspnea, insomnia, bronchiti s, cough, 
and back pain. The most common hematology laboratory abnormaliti es (≥80%) were 
decreased hemoglobin, decreased lymphocytes, and decreased platelets.
Serious adverse reacti ons occurred in 62% of pati ents receiving Isa-Pd. Serious adverse 
reacti ons in >5% of pati ents who received Isa-Pd included pneumonia (26%), upper 
respiratory tract infecti ons (7%), and febrile neutropenia (7%). Fatal adverse reacti ons 
occurred in 11% of pati ents (those that occurred in more than 1% of pati ents were 
pneumonia and other infecti ons [3%]).
Serious adverse reacti ons occurred in 59% of pati ents receiving Isa-Kd. The most frequent 
serious adverse reacti ons in >5% of pati ents who received Isa-Kd were pneumonia (25%) 
and upper respiratory tract infecti ons (9%). Adverse reacti ons with a fatal outcome during 
treatment were reported in 3.4% of pati ents in the Isa-Kd group (those occurring in more 
than 1% of pati ents were pneumonia occurring in 1.7% and cardiac failure in 1.1% of 
pati ents).
USE IN SPECIAL POPULATIONS
Because of the potenti al for serious adverse reacti ons in the breastf ed child from 
isatuximab-irfc administered in combinati on with Pd, advise lactati ng women not to 
breastf eed during treatment with SARCLISA.
Please see Brief Summary of the Prescribing Informati on on the following pages.

Reference: 1. Referenced with permission from the NCCN Clinical Practi ce Guidelines in Oncology (NCCN 
Guidelines®) for Multi ple Myeloma v5.2022. © Nati onal Comprehensive Cancer Network, Inc. 2022. All rights 
reserved. Accessed August 2, 2022. To view the most recent and complete version of the guideline, go online to 
NCCN.org. NCCN makes no warranti es of any kind whatsoever regarding their content, use or applicati on and 
disclaims any responsibility for their applicati on or use in any way.
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SARCLISA® Rx Only
(isatuximab-irfc) injection, for intravenous use

Brief Summary of Prescribing Information

1 INDICATIONS AND USAGE
SARCLISA is indicated:

• in combination with pomalidomide and dexamethasone, for the treatment of adult patients with multiple myeloma who have
received at least 2 prior therapies including lenalidomide and a proteasome inhibitor.

• in combination with carfilzomib and dexamethasone, for the treatment of adult patients with relapsed or refractory multiple
myeloma who have received 1 to 3 prior lines of therapy.

2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage

• Administer pre-infusion medications [see Dosage and Administration (2.2)].
• SARCLISA should be administered by a healthcare professional, with immediate access to emergency equipment and

appropriate medical support to manage infusion-related reactions if they occur [see Warnings and Precautions (5.1)].
The recommended dose of SARCLISA is 10 mg/kg actual body weight administered as an intravenous infusion in combination
with pomalidomide and dexamethasone or in combination with carfilzomib and dexamethasone, according to the schedule in
Table 1 [see Clinical Studies (14) in the full prescribing information].

Table 1: SARCLISA Dosing Schedule in Combination with Pomalidomide and Dexamethasone or in
Combination with Carfilzomib and Dexamethasone

Cycle Dosing schedule

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

Cycle 2 and beyond Days 1, 15 (every 2 weeks)

Each treatment cycle consists of a 28-day period. Treatment is repeated until disease progression or unacceptable toxicity.
SARCLISA is used in combination with pomalidomide and dexamethasone or in combination with carfilzomib and dexam-
ethasone. For dosing instructions of combination agents administered with SARCLISA, see Clinical Studies (14) in the full
prescribing information and manufacturer’s prescribing information.
Missed SARCLISA Doses
If a planned dose of SARCLISA is missed, administer the dose as soon as possible and adjust the treatment schedule
accordingly, maintaining the treatment interval.
2.2 Recommended Premedications and Antiviral Prophylaxis
Administer the following premedications prior to SARCLISA infusion to reduce the risk and severity of infusion-related reactions
[see Warnings and Precautions (5.1)]:

• When administered in combination with SARCLISA and pomalidomide: Dexamethasone 40 mg orally or intravenously (or
20 mg orally or intravenously for patients ≥75 years of age).
When administered in combination with SARCLISA and carfilzomib: Dexamethasone 20 mg (intravenously on the days of
SARCLISA and/or carfilzomib infusions, orally on day 22 in cycle 2 and beyond, and orally on day 23 in all cycles).

• Acetaminophen 650 mg to 1,000 mg orally (or equivalent).
• H2 antagonists
• Diphenhydramine 25 mg to 50 mg orally or intravenously (or equivalent). The intravenous route is preferred for at least

the first 4 infusions.
The above recommended dose of dexamethasone (orally or intravenously) corresponds to the dose to be administered before
infusion as part of the premedication and part of the backbone treatment. Administer dexamethasone before SARCLISA and
pomalidomide and before SARCLISA and carfilzomib administration.
Administer the recommended premedication agents 15 to 60 minutes prior to starting a SARCLISA infusion.
Prophylaxis for Herpes Zoster Reactivation
Initiate antiviral prophylaxis to prevent herpes zoster reactivation based on standard guidelines [see Adverse Reactions (6.1)].
2.3 Dose Modifications
No dose reduction of SARCLISA is recommended. Dose delay may be required to allow recovery of blood counts in the event
of hematological toxicity [see Warnings and Precautions (5.2, 5.4)]. For information concerning drugs given in combination with
SARCLISA, see manufacturer’s prescribing information.
2.4 Preparation
Prepare the solution for infusion using aseptic technique as follows:
Calculate the dose (mg) of required SARCLISA based on actual patient weight (measured prior to each cycle to have the
administered dose adjusted accordingly) [see Dosage and Administration (2.1)]. More than one SARCLISA vial may be
necessary to obtain the required dose for the patient.

• Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration,
whenever solution and container permit.

• Remove the volume of diluent from the 250 mL Sodium Chloride Injection, USP, or 5% Dextrose Injection, USP diluent
bag that is equal to the required volume of SARCLISA injection.

• Withdraw the necessary volume of SARCLISA injection from the vial and dilute by adding to the infusion bag of 0.9%
Sodium Chloride Injection, USP or 5% Dextrose Injection, USP.

• The infusion bag must be made of polyolefins (PO), polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) with
di-(2-ethylhexyl) phthalate (DEHP) or ethyl vinyl acetate (EVA).

• Gently homogenize the diluted solution by inverting the bag. Do not shake.
2.5 Administration

• Administer the infusion solution by intravenous infusion using an intravenous tubing infusion set (in PE, PVC with or without
DEHP, polybutadiene [PBD], or polyurethane [PU]) with a 0.22 micron in-line filter (polyethersulfone [PES], polysulfone,
or nylon).

• The infusion solution should be administered for a period of time that will depend on the infusion rate (see Table 2). Use
prepared SARCLISA infusion solution within 48 hours when stored refrigerated at 2°C–8°C, followed by 8 hours (including
the infusion time) at room temperature.

• Do not administer SARCLISA infusion solution concomitantly in the same intravenous line with other agents.
• On the days where both SARCLISA and carfilzomib are administered, administer dexamethasone first, followed by

SARCLISA infusion, then followed by carfilzomib infusion.
Infusion Rates
Following dilution, administer the SARCLISA infusion solution intravenously at the infusion rates presented in Table 2.
Incremental escalation of the infusion rate should be considered only in the absence of infusion-related reactions [see Warnings
and Precautions (5.1) and Adverse Reactions (6.1)].

Table 2: Infusion Rates of SARCLISA Administration

Dilution
Volume

Initial Rate Absence of
Infusion-Related

Reaction

Rate Increment Maximum Rate

First infusion 250 mL 25 mL/hour For 60 minutes 25 mL/hour every
30 minutes

150 mL/hour

Second infusion 250 mL 50 mL/hour For 30 minutes 50 mL/hour for 30
minutes then

increase by 100
mL/hour

200 mL/hour

Subsequent
infusions

250 mL 200 mL/hour – – 200 mL/hour

4 CONTRAINDICATIONS
SARCLISA is contraindicated in patients with severe hypersensitivity to isatuximab-irfc or to any of its excipients [see Warnings
and Precautions (5.1)].
5 WARNINGS AND PRECAUTIONS
5.1 Infusion-Related Reactions
Serious infusion-related reactions including life-threatening anaphylactic reactions have occurred with SARCLISA treatment.
Severe signs and symptoms included cardiac arrest, hypertension, hypotension, bronchospasm, dyspnea, angioedema, and
swelling.
Based on ICARIA-MM, infusion-related reactions occurred in 38% of patients treated with SARCLISA, pomalidomide, and
dexamethasone (Isa-Pd) [see Adverse Reactions (6.1)]. All infusion-related reactions started during the first SARCLISA infusion
and resolved on the same day in 98% of the cases.
In IKEMA, infusion-related reactions occurred in 46% of patients treated with SARCLISA, carfilzomib, and dexamethasone
(Isa-Kd). In the Isa-Kd arm, the infusion-related reactions occurred on the infusion day in 99% of episodes. In patients treated
with Isa-Kd, 95% of those experiencing an infusion-related reaction experienced it during the first cycle of treatment. All
infusion-related reactions resolved: within the same day in 74% of episodes, and the day after in 24% of episodes [see Adverse
Reactions (6.1)].
The most common symptoms (≥5%) of an infusion-related reaction in ICARIA-MM and IKEMA (N=329) included dyspnea,
cough, nasal congestion, and nausea. Anaphylactic reactions occurred in less than 1% of patients.
To decrease the risk and severity of infusion-related reactions, premedicate patients prior to SARCLISA infusion with
acetaminophen, H2 antagonists, diphenhydramine, or equivalent, and dexamethasone [see Dosage and Administration (2.2)].

Monitor vital signs frequently during the entire SARCLISA infusion. For patients with grade ≥2 reactions, interrupt SARCLISA
infusion and provide appropriate medical management. For patients with grade 2 or grade 3 reactions, if symptoms improve
to grade ≤1, restart SARCLISA infusion at half of the initial infusion rate, with supportive care as needed, and closely monitor
patients. If symptoms do not recur after 30 minutes, the infusion rate may be increased to the initial rate, and then increased
incrementally, as shown in Table 2 [see Dosage and Administration (2.5)]. In case symptoms do not improve to grade ≤1 after
interruption of SARCLISA infusion, persist or worsen despite appropriate medications, or require hospitalization, permanently
discontinue SARCLISA and institute appropriate management. Permanently discontinue SARCLISA if an anaphylactic reaction
or life-threatening (grade 4) infusion-related reaction occurs and institute appropriate management.
5.2 Neutropenia
SARCLISA may cause neutropenia.
In patients treated with Isa-Pd, neutropenia occurred in 96% of patients and grade 3–4 neutropenia occurred in 85% of patients.
Neutropenic complications occurred in 30% of patients, including febrile neutropenia (12%) and neutropenic infections (25%),
defined as infection with concurrent grade ≥3 neutropenia. The most frequent neutropenic infections included infections of the
upper respiratory tract (10%), lower respiratory tract (9%), and urinary tract (3%) [see Adverse Reactions (6.1)].
In patients treated with Isa-Kd, neutropenia occurred in 55% of patients, with grade 3–4 neutropenia in 19% of patients (grade
3 in 18% and grade 4 in 1.7%). Neutropenic complications occurred in 2.8% of patients, including febrile neutropenia (1.1%)
and neutropenic infections (1.7%) [see Adverse Reactions (6.1)].
Monitor complete blood cell counts periodically during treatment. Consider the use of antibiotics and antiviral prophylaxis during
treatment [see Dosage and Administration (2.2)]. Monitor patients with neutropenia for signs of infection. In case of grade 4
neutropenia delay SARCLISA dose until neutrophil count recovery to at least 1.0 × 109/L, and provide supportive care with
growth factors, according to institutional guidelines. No dose reductions of SARCLISA are recommended.
5.3 Second Primary Malignancies
The incidence of second primary malignancies is increased in patients treated with SARCLISA-containing regimens. The overall
incidence of second primary malignancies in all the SARCLISA-exposed patients was 3.6%.
In ICARIA-MM, second primary malignancies occurred in 3.9% of patients in the Isa-Pd arm and in 0.7% of patients in the Pd
arm.
In IKEMA, second primary malignancies occurred in 7% of patients in the Isa-Kd arm and in 4.9% of patients in the Kd arm.
The most common (≥1%) second primary malignancies in ICARIA-MM and IKEMA (N=329) included skin cancers (4% with
SARCLISA-containing regimens and 1.5% with comparative regimens) and solid tumors other than skin cancer (1.8% with
SARCLISA-containing regimens and 1.5% with comparative regimens). All patients with skin cancer continued treatment after
resection of the skin cancer.
Monitor patients for the development of second primary malignancies.
5.4 Laboratory Test Interference
Interference with Serological Testing (Indirect Antiglobulin Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and may result in a false positive indirect antiglobulin test (indirect Coombs
test). The indirect antiglobulin test was positive during Isa-Pd treatment in 68% of the tested patients, and during Isa-Kd
treatment in 63% of patients. In patients with a positive indirect antiglobulin test, blood transfusions were administered without
evidence of hemolysis. ABO/RhD typing was not affected by SARCLISA treatment.
Before the first SARCLISA infusion, conduct blood type and screen tests on SARCLISA-treated patients. Consider phenotyping
prior to starting SARCLISA treatment. If treatment with SARCLISA has already started, inform the blood bank that the patient
is receiving SARCLISA and SARCLISA interference with blood compatibility testing can be resolved using dithiothreitol-treated
RBCs. If an emergency transfusion is required, non–cross-matched ABO/RhD-compatible RBCs can be given as per local blood
bank practices [see Drug Interactions (7.1)].
Interference with Serum Protein Electrophoresis and Immunofixation Tests
SARCLISA is an IgG kappa monoclonal antibody that can be incidentally detected on both serum protein electrophoresis and
immunofixation assays used for the clinical monitoring of endogenous M-protein. This interference can impact the accuracy of
the determination of complete response in some patients with IgG kappa myeloma protein [see Drug Interactions (7.1)].
5.5 Embryo-Fetal Toxicity
Based on the mechanism of action, SARCLISA can cause fetal harm when administered to a pregnant woman. SARCLISA
may cause fetal immune cell depletion and decreased bone density. Advise pregnant women of the potential risk to a fetus.
Advise females with reproductive potential to use an effective method of contraception during treatment with SARCLISA and
for 5 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. The combination of SARCLISA with pomalidomide
is contraindicated in pregnant women because pomalidomide may cause birth defects and death of the unborn child. Refer
to the pomalidomide prescribing information on use during pregnancy.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions from SARCLISA are also described in other sections of the labeling:

• Infusion-Related Reactions [see Warnings and Precautions (5.1)]
• Neutropenia [see Warnings and Precautions (5.2)]
• Second Primary Malignancies [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of
a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed in
practice.
Multiple Myeloma
Combination treatment with pomalidomide and dexamethasone (Isa-Pd)
The safety of SARCLISA was evaluated in ICARIA-MM, a randomized, open-label clinical trial in patients with previously treated
multiple myeloma. Patients received SARCLISA 10 mg/kg intravenously, weekly in the first cycle and every two weeks thereafter,
in combination with pomalidomide and dexamethasone (Isa-Pd) (n=152) or pomalidomide and dexamethasone (Pd) (n=149)
[see Clinical Studies (14) in the full prescribing information]. Among patients receiving Isa-Pd, 66% were exposed to SARCLISA
for 6 months or longer and 24% were exposed for greater than 12 months or longer.
Serious adverse reactions occurred in 62% of patients receiving Isa-Pd. Serious adverse reactions in >5% of patients who
received Isa-Pd included pneumonia (26%), upper respiratory tract infections (7%), and febrile neutropenia (7%). Fatal adverse
reactions occurred in 11% of patients (those that occurred in more than 1% of patients were pneumonia and other infections
[3%]).
Permanent treatment discontinuation due to an adverse reaction (grades 1–4) occurred in 7% of patients who received Isa-Pd.
The most frequent adverse reactions requiring permanent discontinuation in patients who received Isa-Pd were infections
(2.6%). SARCLISA alone was discontinued in 3% of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in 31% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusion-related reaction (28%).
The most common adverse reactions (≥20%) were upper respiratory tract infection, infusion-related reactions, pneumonia, and
diarrhea.
Table 3 summarizes the adverse reactions in ICARIA-MM.

Table 3: Adverse Reactions (≥10%) in Patients Receiving SARCLISA, Pomalidomide, and Dexamethasone with a
Difference Between Arms of ≥5% Compared to Control Arm in ICARIA-MM Trial

Adverse Reactions SARCLISA + Pomalidomide +
Dexamethasone (Isa-Pd)

Pomalidomide + Dexamethasone (Pd)

(N=152) (N=149)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

General disorders and administration site conditions

Infusion-related reaction* 38 1.3 1.3 0 0 0

Infections

Upper respiratory tract
infection† 57 9 0 42 3.4 0

Pneumonia‡ 31 22 3.3 23 16 2.7

Blood and lymphatic system disorders

Febrile neutropenia 12 11 1.3 2 1.3 0.7

Respiratory, thoracic and mediastinal disorders

Dyspnea§ 17 5 0 12 1.3 0

Gastrointestinal disorders

Diarrhea 26 2 0 19 0.7 0

Nausea 15 0 0 9 0 0

Vomiting 12 1.3 0 3.4 0 0

CTCAE version 4.03
*Infusion-related reaction includes infusion-related reaction, cytokine release syndrome, and drug hypersensitivity.
†Upper respiratory tract infection includes bronchiolitis, bronchitis, bronchitis viral, chronic sinusitis, fungal pharyngitis,

influenza-like illness, laryngitis, nasopharyngitis, parainfluenzae virus infection, pharyngitis, respiratory tract infection,
respiratory tract infection viral, rhinitis, sinusitis, tracheitis, upper respiratory tract infection, and upper respiratory tract infection
bacterial.

‡Pneumonia includes atypical pneumonia, bronchopulmonary aspergillosis, pneumonia, pneumonia haemophilus, pneumonia
influenzal, pneumonia pneumococcal, pneumonia streptococcal, pneumonia viral, candida pneumonia, pneumonia bacterial,
haemophilus infection, lung infection, pneumonia fungal, and pneumocystis jirovecii pneumonia.

§Dyspnea includes dyspnea, dyspnea exertional, and dyspnea at rest.
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Table 4 summarizes the hematology laboratory abnormalities in ICARIA-MM.

Table 4: Hematology Laboratory Abnormalities During the Treatment Period in Patients Receiving Isa-Pd versus
Pd in ICARIA-MM

Laboratory Parameter SARCLISA + Pomalidomide +
Dexamethasone (Isa-Pd)

Pomalidomide + Dexamethasone (Pd)

(N=152) (N=149)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

Hemoglobin decreased 99 32 0 97 28 0

Neutrophils decreased 96 24 61 92 38 31

Lymphocytes decreased 92 42 13 92 35 8

Platelets decreased 84 14 16 79 9 15

The denominator used to calculate the percentages was based on the safety population.

Combination treatment with carfilzomib and dexamethasone (Isa-Kd)
The safety of SARCLISA was evaluated in IKEMA, a randomized, open-label clinical trial in patients with previously treated
multiple myeloma. Patients received SARCLISA 10 mg/kg intravenously weekly in the first cycle, and every two weeks
thereafter, in combination with carfilzomib and dexamethasone (Isa-Kd) (n=177) or carfilzomib and dexamethasone (Kd)
(n=122) [see Clinical Studies (14) in the full prescribing information]. Among patients receiving Isa-Kd, 68% were exposed to
SARCLISA for 12 months or longer and 51% were exposed for greater than 18 months.
Serious adverse reactions occurred in 59% of patients receiving Isa-Kd. The most frequent serious adverse reactions in >5%
of patients who received Isa-Kd were pneumonia (25%) and upper respiratory tract infections (9%). Adverse reactions with a
fatal outcome during treatment were reported in 3.4% of patients in the Isa-Kd group (those occurring in more than 1% of
patients were pneumonia occurring in 1.7% and cardiac failure in 1.1% of patients).
Permanent treatment discontinuation due to an adverse reaction (grades 1–4) occurred in 8% of patients who received Isa-Kd.
The most frequent adverse reactions requiring permanent discontinuation in patients who received Isa-Kd were infections
(2.8%). SARCLISA alone was discontinued in 0.6% of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in 33% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusion-related reaction (30%).
The most common adverse reactions (≥20%) were upper respiratory tract infection, infusion-related reactions, fatigue,
hypertension, diarrhea, pneumonia, dyspnea, insomnia, bronchitis, cough, and back pain.
Table 5 summarizes the adverse reactions in IKEMA.

Table 5: Adverse Reactions (≥10%) in Patients Receiving SARCLISA, Carfilzomib, and Dexamethasone with a
Difference Between Arms of ≥5% Compared to Control Arm in IKEMA

Adverse Reactions SARCLISA + Carfilzomib +
Dexamethasone (Isa-Kd)

Carfilzomib + Dexamethasone (Kd)

(N=177) (N=122)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

General disorders and administration site conditions

Infusion-related reaction* 46 0.6 0 3.3 0 0

Fatigue† 42 5 0 32 3.3 0

Infections

Upper respiratory tract
infection‡

67 9 0 57 7 0

Pneumonia§ 36 19 3.4 30 15 2.5

Bronchitis¶ 24 2.3 0 13 0.8 0

Vascular disorders

Hypertension# 37 20 0.6 32 18 1.6

Respiratory, thoracic and mediastinal disorders

DyspneaÞ 29 5 0 24 0.8 0

Coughß 23 0 0 15 0 0

Gastrointestinal disorders

Diarrhea 36 2.8 0 29 2.5 0

Vomiting 15 1.1 0 9 0.8 0

*Infusion-related reaction includes infusion-related reaction, cytokine release syndrome, and hypersensitivity.
†Fatigue includes fatigue and asthenia.
‡Upper respiratory tract infection includes acute sinusitis, chronic sinusitis, H1N1 influenza, H3N2 influenza, influenza, laryngitis,

laryngitis viral, nasal herpes, nasopharyngitis, pharyngitis, pharyngotonsillitis, respiratory syncytial virus infection, rhinitis,
sinusitis, sinusitis bacterial, tonsillitis, tracheitis, upper respiratory tract infection, viral rhinitis, respiratory tract infection,
respiratory tract infection viral, influenza like illness, parainfluenzae virus infection, respiratory tract infection bacterial, and viral
upper respiratory tract infection.

§Pneumonia includes atypical pneumonia, lower respiratory tract infection, lower respiratory tract infection viral, pneumocystis
jirovecii pneumonia, pneumonia, pneumonia influenzal, pneumonia legionella, pneumonia pneumococcal, pneumonia respi-
ratory syncytial viral, pneumonia streptococcal, pneumonia viral, pulmonary sepsis, and pulmonary tuberculosis.

¶Bronchitis includes bronchitis, bronchitis viral, respiratory syncytial virus bronchitis, bronchitis chronic, and tracheobronchitis.
#Hypertension includes hypertension, blood pressure increased, and hypertensive crisis.
ÞDyspnea includes dyspnea and dyspnea exertional.
ßCough includes cough, productive cough, and allergic cough.

Table 6 summarizes the hematology laboratory abnormalities in IKEMA.

Table 6: Hematology Laboratory Abnormalities During the Treatment Period in Patients Receiving Isa-Kd versus
Kd in IKEMA

Laboratory Parameter SARCLISA + Carfilzomib +
Dexamethasone (Isa-Kd)

Carfilzomib + Dexamethasone (Kd)

(N=177) (N=122)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

Hemoglobin decreased 99 22 0 99 20 0

Lymphocytes decreased 94 52 17 95 43 14

Platelets decreased 94 19 11 88 16 8

Neutrophils decreased 55 18 1.7 43 7 0.8

The denominator used to calculate the percentage was based on the safety population.

Description of Selected Adverse Reactions
Infusion-related reactions
In ICARIA-MM, infusion-related reactions (defined as adverse reactions associated with the SARCLISA infusions, with an onset
typically within 24 hours from the start of the infusion) were reported in 58 patients (38%) treated with SARCLISA. All patients
who experienced infusion-related reactions experienced them during the 1st infusion of SARCLISA, with 3 patients (2%) also
having infusion-related reactions at their 2nd infusion, and 2 patients (1.3%) at their 4th infusion. Grade 1 infusion-related
reactions were reported in 3.9%, grade 2 in 32%, grade 3 in 1.3%, and grade 4 in 1.3% of the patients. Signs and symptoms
of grade 3 or 4 infusion-related reactions included dyspnea, hypertension, and bronchospasm. The incidence of infusion
interruptions because of infusion-related reactions was 30%. The median time to infusion interruption was 55 minutes.
SARCLISA was discontinued in 2.6% of patients due to infusion-related reactions.
In IKEMA, infusion-related reactions were reported in 81 patients (46%) treated with Isa-Kd. Grade 1 infusion-related reactions
were reported in 14%, grade 2 in 32%, and grade 3 in 0.6% of the patients treated with Isa-Kd. Signs and symptoms of grade

3 infusion-related reactions included dyspnea and hypertension. SARCLISA was discontinued in 0.6% of patients due to
infusion-related reactions [see Warnings and Precautions (5.1)].
In a separate study (TCD14079 Part B) with SARCLISA 10 mg/kg administered from a 250 mL fixed-volume infusion in
combination with Pd, infusion-related reactions (all grade 2) were reported in 40% of patients, at the first administration, the
day of the infusion. Overall, the infusion-related reactions of SARCLISA 10 mg/kg administered as a 250 mL fixed-volume
infusion were similar to that of SARCLISA as administered in ICARIA-MM.
Infections
In ICARIA-MM, the incidence of grade 3 or higher infections was 43% in the Isa-Pd group. Pneumonia was the most common
severe infection with grade 3 reported in 22% of patients in the Isa-Pd group compared to 16% in the Pd group, and grade
4 in 3.3% of patients in the Isa-Pd group compared to 2.7% in the Pd group. Discontinuations from treatment due to infection
were reported in 2.6% of patients in the Isa-Pd group compared to 5.4% in the Pd group. Fatal infections occurred in 3.3%
of patients in the Isa-Pd group and in 4% in the Pd group.
In IKEMA, the incidence of grade 3 or higher infections was 38% in the Isa-Kd group. Pneumonia was the most common severe
infection with grade 3 in 19% of patients in the Isa-Kd group compared to 15% in the Kd group, and grade 4 in 3.4% of patients
in the Isa-Kd group compared to 2.5% in the Kd group. Treatment was discontinued due to infection in 2.8% of patients in the
Isa-Kd group compared to 4.9% in the Kd group. Fatal infections occurred in 2.3% of patients in the Isa-Kd group and 0.8%
in the Kd group.
In relapsed and refractory multiple myeloma clinical trials, herpes zoster was reported in 2% of patients. In ICARIA-MM, the
incidence of herpes zoster was 4.6% in the Isa-Pd group compared to 0.7% in the Pd group, and in IKEMA, incidence was
2.3% in the Isa-Kd group compared to 1.6% in the Kd group.
Cardiac failure
In IKEMA, cardiac failure (including cardiac failure, cardiac failure congestive, cardiac failure acute, cardiac failure chronic, left
ventricular failure, and pulmonary edema) was reported in 7.3% of patients with the Isa-Kd group (grade ≥3 in 4%) and in 6.6%
of patients with the Kd group (grade ≥3 in 4.1%). Serious cardiac failure was observed in 4% of patients in the Isa-Kd group
and in 3.3% of patients in the Kd group. See the current prescribing information for carfilzomib for more information.
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody formation is highly dependent
on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody (including neutralizing antibody)
positivity in an assay may be influenced by several factors, including assay methodology, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other isatuximab-irfc products may be
misleading.
In ICARIA-MM and IKEMA, no patients tested positive for antidrug antibodies (ADA). Therefore, the neutralizing ADA status
was not determined. Overall, across 9 clinical studies in multiple myeloma (MM) with SARCLISA single-agent and combination
therapies including ICARIA-MM and IKEMA (N=1018), the incidence of treatment emergent ADAs was 1.9%. No clinically
significant differences in the pharmacokinetics, safety, or efficacy of isatuximab-irfc were observed in patients with ADAs.
7 DRUG INTERACTIONS
7.1 Laboratory Test Interference
Interference with Serological Testing
SARCLISA, an anti-CD38 antibody, may interfere with blood bank serologic tests with false positive reactions in indirect
antiglobulin tests (indirect Coombs tests), antibody detection (screening) tests, antibody identification panels, and antihuman
globulin crossmatches in patients treated with SARCLISA [see Warnings and Precautions (5.4)].
Interference with Serum Protein Electrophoresis and Immunofixation Tests
SARCLISA may be incidentally detected by serum protein electrophoresis and immunofixation assays used for the monitoring
of M-protein and may interfere with accurate response classification based on International Myeloma Working Group (IMWG)
criteria [see Warnings and Precautions (5.4)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
SARCLISA can cause fetal harm when administered to a pregnant woman. The assessment of isatuximab-irfc-associated risks
is based on the mechanism of action and data from target antigen CD38 knockout animal models (see Data). There are no
available data on SARCLISA use in pregnant women to evaluate for a drug-associated risk of major birth defects, miscarriage
or adverse maternal or fetal outcomes. Animal reproduction toxicity studies have not been conducted with isatuximab-irfc. The
estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies have
a background risk of birth defect, miscarriage, or other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
The combination of SARCLISA and pomalidomide is contraindicated in pregnant women because pomalidomide may cause
birth defects and death of the unborn child. Refer to the pomalidomide prescribing information on use during pregnancy.
Pomalidomide is only available through a REMS program.
Clinical Considerations
Fetal/neonatal reactions
Immunoglobulin G1 monoclonal antibodies are known to cross the placenta. Based on its mechanism of action, SARCLISA
may cause depletion of fetal CD38-positive immune cells and decreased bone density. Defer administration of live vaccines
to neonates and infants exposed to SARCLISA in utero until a hematology evaluation is completed.
Data
Animal data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density which
recovered 5 months after birth. Data from studies using CD38 knockout animal models also suggest the involvement of CD38
in regulating humoral immune responses (mice), feto-maternal immune tolerance (mice), and early embryonic development
(frogs).
8.2 Lactation
Risk Summary
There are no available data on the presence of isatuximab-irfc in human milk, milk production, or the effects on the breastfed
child. Maternal immunoglobulin G is known to be present in human milk. The effects of local gastrointestinal exposure and
limited systemic exposure in the breastfed infant to SARCLISA are unknown. Because of the potential for serious adverse
reactions in the breastfed child from isatuximab-irfc administered in combination with pomalidomide and dexamethasone, advise
lactating women not to breastfeed during treatment with SARCLISA. Refer to pomalidomide prescribing information for
additional information.
8.3 Females and Males of Reproductive Potential
SARCLISA can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)].
Pregnancy Testing
With the combination of SARCLISA with pomalidomide, refer to the pomalidomide labeling for pregnancy testing requirements
prior to initiating treatment in females of reproductive potential.
Contraception
Females
Advise female patients of reproductive potential to use effective contraception during treatment and for 5 months after the last
dose of SARCLISA. Additionally, refer to the pomalidomide labeling for contraception requirements prior to initiating treatment
in females of reproductive potential.
Males
Refer to the pomalidomide prescribing information.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Of the total number of subjects in clinical studies of SARCLISA, 56% (586 patients) were 65 and over, while 16% (163 patients)
were 75 and over. No overall differences in safety or effectiveness were observed between subjects 65 and over and younger
subjects, and other reported clinical experience has not identified differences in responses between the adults 65 years and
over and younger patients, but greater sensitivity of some older individuals cannot be ruled out.
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SARCLISA® Rx Only
(isatuximab-irfc) injection, for intravenous use

Brief Summary of Prescribing Information

1 INDICATIONS AND USAGE
SARCLISA is indicated:

• in combination with pomalidomide and dexamethasone, for the treatment of adult patients with multiple myeloma who have
received at least 2 prior therapies including lenalidomide and a proteasome inhibitor.

• in combination with carfilzomib and dexamethasone, for the treatment of adult patients with relapsed or refractory multiple
myeloma who have received 1 to 3 prior lines of therapy.

2 DOSAGE AND ADMINISTRATION
2.1 Recommended Dosage

• Administer pre-infusion medications [see Dosage and Administration (2.2)].
• SARCLISA should be administered by a healthcare professional, with immediate access to emergency equipment and

appropriate medical support to manage infusion-related reactions if they occur [see Warnings and Precautions (5.1)].
The recommended dose of SARCLISA is 10 mg/kg actual body weight administered as an intravenous infusion in combination
with pomalidomide and dexamethasone or in combination with carfilzomib and dexamethasone, according to the schedule in
Table 1 [see Clinical Studies (14) in the full prescribing information].

Table 1: SARCLISA Dosing Schedule in Combination with Pomalidomide and Dexamethasone or in
Combination with Carfilzomib and Dexamethasone

Cycle Dosing schedule

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

Cycle 2 and beyond Days 1, 15 (every 2 weeks)

Each treatment cycle consists of a 28-day period. Treatment is repeated until disease progression or unacceptable toxicity.
SARCLISA is used in combination with pomalidomide and dexamethasone or in combination with carfilzomib and dexam-
ethasone. For dosing instructions of combination agents administered with SARCLISA, see Clinical Studies (14) in the full
prescribing information and manufacturer’s prescribing information.
Missed SARCLISA Doses
If a planned dose of SARCLISA is missed, administer the dose as soon as possible and adjust the treatment schedule
accordingly, maintaining the treatment interval.
2.2 Recommended Premedications and Antiviral Prophylaxis
Administer the following premedications prior to SARCLISA infusion to reduce the risk and severity of infusion-related reactions
[see Warnings and Precautions (5.1)]:

• When administered in combination with SARCLISA and pomalidomide: Dexamethasone 40 mg orally or intravenously (or
20 mg orally or intravenously for patients ≥75 years of age).
When administered in combination with SARCLISA and carfilzomib: Dexamethasone 20 mg (intravenously on the days of
SARCLISA and/or carfilzomib infusions, orally on day 22 in cycle 2 and beyond, and orally on day 23 in all cycles).

• Acetaminophen 650 mg to 1,000 mg orally (or equivalent).
• H2 antagonists
• Diphenhydramine 25 mg to 50 mg orally or intravenously (or equivalent). The intravenous route is preferred for at least

the first 4 infusions.
The above recommended dose of dexamethasone (orally or intravenously) corresponds to the dose to be administered before
infusion as part of the premedication and part of the backbone treatment. Administer dexamethasone before SARCLISA and
pomalidomide and before SARCLISA and carfilzomib administration.
Administer the recommended premedication agents 15 to 60 minutes prior to starting a SARCLISA infusion.
Prophylaxis for Herpes Zoster Reactivation
Initiate antiviral prophylaxis to prevent herpes zoster reactivation based on standard guidelines [see Adverse Reactions (6.1)].
2.3 Dose Modifications
No dose reduction of SARCLISA is recommended. Dose delay may be required to allow recovery of blood counts in the event
of hematological toxicity [see Warnings and Precautions (5.2, 5.4)]. For information concerning drugs given in combination with
SARCLISA, see manufacturer’s prescribing information.
2.4 Preparation
Prepare the solution for infusion using aseptic technique as follows:
Calculate the dose (mg) of required SARCLISA based on actual patient weight (measured prior to each cycle to have the
administered dose adjusted accordingly) [see Dosage and Administration (2.1)]. More than one SARCLISA vial may be
necessary to obtain the required dose for the patient.

• Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration,
whenever solution and container permit.

• Remove the volume of diluent from the 250 mL Sodium Chloride Injection, USP, or 5% Dextrose Injection, USP diluent
bag that is equal to the required volume of SARCLISA injection.

• Withdraw the necessary volume of SARCLISA injection from the vial and dilute by adding to the infusion bag of 0.9%
Sodium Chloride Injection, USP or 5% Dextrose Injection, USP.

• The infusion bag must be made of polyolefins (PO), polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) with
di-(2-ethylhexyl) phthalate (DEHP) or ethyl vinyl acetate (EVA).

• Gently homogenize the diluted solution by inverting the bag. Do not shake.
2.5 Administration

• Administer the infusion solution by intravenous infusion using an intravenous tubing infusion set (in PE, PVC with or without
DEHP, polybutadiene [PBD], or polyurethane [PU]) with a 0.22 micron in-line filter (polyethersulfone [PES], polysulfone,
or nylon).

• The infusion solution should be administered for a period of time that will depend on the infusion rate (see Table 2). Use
prepared SARCLISA infusion solution within 48 hours when stored refrigerated at 2°C–8°C, followed by 8 hours (including
the infusion time) at room temperature.

• Do not administer SARCLISA infusion solution concomitantly in the same intravenous line with other agents.
• On the days where both SARCLISA and carfilzomib are administered, administer dexamethasone first, followed by

SARCLISA infusion, then followed by carfilzomib infusion.
Infusion Rates
Following dilution, administer the SARCLISA infusion solution intravenously at the infusion rates presented in Table 2.
Incremental escalation of the infusion rate should be considered only in the absence of infusion-related reactions [see Warnings
and Precautions (5.1) and Adverse Reactions (6.1)].

Table 2: Infusion Rates of SARCLISA Administration

Dilution
Volume

Initial Rate Absence of
Infusion-Related

Reaction

Rate Increment Maximum Rate

First infusion 250 mL 25 mL/hour For 60 minutes 25 mL/hour every
30 minutes

150 mL/hour

Second infusion 250 mL 50 mL/hour For 30 minutes 50 mL/hour for 30
minutes then

increase by 100
mL/hour

200 mL/hour

Subsequent
infusions

250 mL 200 mL/hour – – 200 mL/hour

4 CONTRAINDICATIONS
SARCLISA is contraindicated in patients with severe hypersensitivity to isatuximab-irfc or to any of its excipients [see Warnings
and Precautions (5.1)].
5 WARNINGS AND PRECAUTIONS
5.1 Infusion-Related Reactions
Serious infusion-related reactions including life-threatening anaphylactic reactions have occurred with SARCLISA treatment.
Severe signs and symptoms included cardiac arrest, hypertension, hypotension, bronchospasm, dyspnea, angioedema, and
swelling.
Based on ICARIA-MM, infusion-related reactions occurred in 38% of patients treated with SARCLISA, pomalidomide, and
dexamethasone (Isa-Pd) [see Adverse Reactions (6.1)]. All infusion-related reactions started during the first SARCLISA infusion
and resolved on the same day in 98% of the cases.
In IKEMA, infusion-related reactions occurred in 46% of patients treated with SARCLISA, carfilzomib, and dexamethasone
(Isa-Kd). In the Isa-Kd arm, the infusion-related reactions occurred on the infusion day in 99% of episodes. In patients treated
with Isa-Kd, 95% of those experiencing an infusion-related reaction experienced it during the first cycle of treatment. All
infusion-related reactions resolved: within the same day in 74% of episodes, and the day after in 24% of episodes [see Adverse
Reactions (6.1)].
The most common symptoms (≥5%) of an infusion-related reaction in ICARIA-MM and IKEMA (N=329) included dyspnea,
cough, nasal congestion, and nausea. Anaphylactic reactions occurred in less than 1% of patients.
To decrease the risk and severity of infusion-related reactions, premedicate patients prior to SARCLISA infusion with
acetaminophen, H2 antagonists, diphenhydramine, or equivalent, and dexamethasone [see Dosage and Administration (2.2)].

Monitor vital signs frequently during the entire SARCLISA infusion. For patients with grade ≥2 reactions, interrupt SARCLISA
infusion and provide appropriate medical management. For patients with grade 2 or grade 3 reactions, if symptoms improve
to grade ≤1, restart SARCLISA infusion at half of the initial infusion rate, with supportive care as needed, and closely monitor
patients. If symptoms do not recur after 30 minutes, the infusion rate may be increased to the initial rate, and then increased
incrementally, as shown in Table 2 [see Dosage and Administration (2.5)]. In case symptoms do not improve to grade ≤1 after
interruption of SARCLISA infusion, persist or worsen despite appropriate medications, or require hospitalization, permanently
discontinue SARCLISA and institute appropriate management. Permanently discontinue SARCLISA if an anaphylactic reaction
or life-threatening (grade 4) infusion-related reaction occurs and institute appropriate management.
5.2 Neutropenia
SARCLISA may cause neutropenia.
In patients treated with Isa-Pd, neutropenia occurred in 96% of patients and grade 3–4 neutropenia occurred in 85% of patients.
Neutropenic complications occurred in 30% of patients, including febrile neutropenia (12%) and neutropenic infections (25%),
defined as infection with concurrent grade ≥3 neutropenia. The most frequent neutropenic infections included infections of the
upper respiratory tract (10%), lower respiratory tract (9%), and urinary tract (3%) [see Adverse Reactions (6.1)].
In patients treated with Isa-Kd, neutropenia occurred in 55% of patients, with grade 3–4 neutropenia in 19% of patients (grade
3 in 18% and grade 4 in 1.7%). Neutropenic complications occurred in 2.8% of patients, including febrile neutropenia (1.1%)
and neutropenic infections (1.7%) [see Adverse Reactions (6.1)].
Monitor complete blood cell counts periodically during treatment. Consider the use of antibiotics and antiviral prophylaxis during
treatment [see Dosage and Administration (2.2)]. Monitor patients with neutropenia for signs of infection. In case of grade 4
neutropenia delay SARCLISA dose until neutrophil count recovery to at least 1.0 × 109/L, and provide supportive care with
growth factors, according to institutional guidelines. No dose reductions of SARCLISA are recommended.
5.3 Second Primary Malignancies
The incidence of second primary malignancies is increased in patients treated with SARCLISA-containing regimens. The overall
incidence of second primary malignancies in all the SARCLISA-exposed patients was 3.6%.
In ICARIA-MM, second primary malignancies occurred in 3.9% of patients in the Isa-Pd arm and in 0.7% of patients in the Pd
arm.
In IKEMA, second primary malignancies occurred in 7% of patients in the Isa-Kd arm and in 4.9% of patients in the Kd arm.
The most common (≥1%) second primary malignancies in ICARIA-MM and IKEMA (N=329) included skin cancers (4% with
SARCLISA-containing regimens and 1.5% with comparative regimens) and solid tumors other than skin cancer (1.8% with
SARCLISA-containing regimens and 1.5% with comparative regimens). All patients with skin cancer continued treatment after
resection of the skin cancer.
Monitor patients for the development of second primary malignancies.
5.4 Laboratory Test Interference
Interference with Serological Testing (Indirect Antiglobulin Test)
SARCLISA binds to CD38 on red blood cells (RBCs) and may result in a false positive indirect antiglobulin test (indirect Coombs
test). The indirect antiglobulin test was positive during Isa-Pd treatment in 68% of the tested patients, and during Isa-Kd
treatment in 63% of patients. In patients with a positive indirect antiglobulin test, blood transfusions were administered without
evidence of hemolysis. ABO/RhD typing was not affected by SARCLISA treatment.
Before the first SARCLISA infusion, conduct blood type and screen tests on SARCLISA-treated patients. Consider phenotyping
prior to starting SARCLISA treatment. If treatment with SARCLISA has already started, inform the blood bank that the patient
is receiving SARCLISA and SARCLISA interference with blood compatibility testing can be resolved using dithiothreitol-treated
RBCs. If an emergency transfusion is required, non–cross-matched ABO/RhD-compatible RBCs can be given as per local blood
bank practices [see Drug Interactions (7.1)].
Interference with Serum Protein Electrophoresis and Immunofixation Tests
SARCLISA is an IgG kappa monoclonal antibody that can be incidentally detected on both serum protein electrophoresis and
immunofixation assays used for the clinical monitoring of endogenous M-protein. This interference can impact the accuracy of
the determination of complete response in some patients with IgG kappa myeloma protein [see Drug Interactions (7.1)].
5.5 Embryo-Fetal Toxicity
Based on the mechanism of action, SARCLISA can cause fetal harm when administered to a pregnant woman. SARCLISA
may cause fetal immune cell depletion and decreased bone density. Advise pregnant women of the potential risk to a fetus.
Advise females with reproductive potential to use an effective method of contraception during treatment with SARCLISA and
for 5 months after the last dose [see Use in Specific Populations (8.1, 8.3)]. The combination of SARCLISA with pomalidomide
is contraindicated in pregnant women because pomalidomide may cause birth defects and death of the unborn child. Refer
to the pomalidomide prescribing information on use during pregnancy.
6 ADVERSE REACTIONS
The following clinically significant adverse reactions from SARCLISA are also described in other sections of the labeling:

• Infusion-Related Reactions [see Warnings and Precautions (5.1)]
• Neutropenia [see Warnings and Precautions (5.2)]
• Second Primary Malignancies [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of
a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed in
practice.
Multiple Myeloma
Combination treatment with pomalidomide and dexamethasone (Isa-Pd)
The safety of SARCLISA was evaluated in ICARIA-MM, a randomized, open-label clinical trial in patients with previously treated
multiple myeloma. Patients received SARCLISA 10 mg/kg intravenously, weekly in the first cycle and every two weeks thereafter,
in combination with pomalidomide and dexamethasone (Isa-Pd) (n=152) or pomalidomide and dexamethasone (Pd) (n=149)
[see Clinical Studies (14) in the full prescribing information]. Among patients receiving Isa-Pd, 66% were exposed to SARCLISA
for 6 months or longer and 24% were exposed for greater than 12 months or longer.
Serious adverse reactions occurred in 62% of patients receiving Isa-Pd. Serious adverse reactions in >5% of patients who
received Isa-Pd included pneumonia (26%), upper respiratory tract infections (7%), and febrile neutropenia (7%). Fatal adverse
reactions occurred in 11% of patients (those that occurred in more than 1% of patients were pneumonia and other infections
[3%]).
Permanent treatment discontinuation due to an adverse reaction (grades 1–4) occurred in 7% of patients who received Isa-Pd.
The most frequent adverse reactions requiring permanent discontinuation in patients who received Isa-Pd were infections
(2.6%). SARCLISA alone was discontinued in 3% of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in 31% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusion-related reaction (28%).
The most common adverse reactions (≥20%) were upper respiratory tract infection, infusion-related reactions, pneumonia, and
diarrhea.
Table 3 summarizes the adverse reactions in ICARIA-MM.

Table 3: Adverse Reactions (≥10%) in Patients Receiving SARCLISA, Pomalidomide, and Dexamethasone with a
Difference Between Arms of ≥5% Compared to Control Arm in ICARIA-MM Trial

Adverse Reactions SARCLISA + Pomalidomide +
Dexamethasone (Isa-Pd)

Pomalidomide + Dexamethasone (Pd)

(N=152) (N=149)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

General disorders and administration site conditions

Infusion-related reaction* 38 1.3 1.3 0 0 0

Infections

Upper respiratory tract
infection† 57 9 0 42 3.4 0

Pneumonia‡ 31 22 3.3 23 16 2.7

Blood and lymphatic system disorders

Febrile neutropenia 12 11 1.3 2 1.3 0.7

Respiratory, thoracic and mediastinal disorders

Dyspnea§ 17 5 0 12 1.3 0

Gastrointestinal disorders

Diarrhea 26 2 0 19 0.7 0

Nausea 15 0 0 9 0 0

Vomiting 12 1.3 0 3.4 0 0

CTCAE version 4.03
*Infusion-related reaction includes infusion-related reaction, cytokine release syndrome, and drug hypersensitivity.
†Upper respiratory tract infection includes bronchiolitis, bronchitis, bronchitis viral, chronic sinusitis, fungal pharyngitis,

influenza-like illness, laryngitis, nasopharyngitis, parainfluenzae virus infection, pharyngitis, respiratory tract infection,
respiratory tract infection viral, rhinitis, sinusitis, tracheitis, upper respiratory tract infection, and upper respiratory tract infection
bacterial.

‡Pneumonia includes atypical pneumonia, bronchopulmonary aspergillosis, pneumonia, pneumonia haemophilus, pneumonia
influenzal, pneumonia pneumococcal, pneumonia streptococcal, pneumonia viral, candida pneumonia, pneumonia bacterial,
haemophilus infection, lung infection, pneumonia fungal, and pneumocystis jirovecii pneumonia.

§Dyspnea includes dyspnea, dyspnea exertional, and dyspnea at rest.
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Table 4 summarizes the hematology laboratory abnormalities in ICARIA-MM.

Table 4: Hematology Laboratory Abnormalities During the Treatment Period in Patients Receiving Isa-Pd versus
Pd in ICARIA-MM

Laboratory Parameter SARCLISA + Pomalidomide +
Dexamethasone (Isa-Pd)

Pomalidomide + Dexamethasone (Pd)

(N=152) (N=149)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

Hemoglobin decreased 99 32 0 97 28 0

Neutrophils decreased 96 24 61 92 38 31

Lymphocytes decreased 92 42 13 92 35 8

Platelets decreased 84 14 16 79 9 15

The denominator used to calculate the percentages was based on the safety population.

Combination treatment with carfilzomib and dexamethasone (Isa-Kd)
The safety of SARCLISA was evaluated in IKEMA, a randomized, open-label clinical trial in patients with previously treated
multiple myeloma. Patients received SARCLISA 10 mg/kg intravenously weekly in the first cycle, and every two weeks
thereafter, in combination with carfilzomib and dexamethasone (Isa-Kd) (n=177) or carfilzomib and dexamethasone (Kd)
(n=122) [see Clinical Studies (14) in the full prescribing information]. Among patients receiving Isa-Kd, 68% were exposed to
SARCLISA for 12 months or longer and 51% were exposed for greater than 18 months.
Serious adverse reactions occurred in 59% of patients receiving Isa-Kd. The most frequent serious adverse reactions in >5%
of patients who received Isa-Kd were pneumonia (25%) and upper respiratory tract infections (9%). Adverse reactions with a
fatal outcome during treatment were reported in 3.4% of patients in the Isa-Kd group (those occurring in more than 1% of
patients were pneumonia occurring in 1.7% and cardiac failure in 1.1% of patients).
Permanent treatment discontinuation due to an adverse reaction (grades 1–4) occurred in 8% of patients who received Isa-Kd.
The most frequent adverse reactions requiring permanent discontinuation in patients who received Isa-Kd were infections
(2.8%). SARCLISA alone was discontinued in 0.6% of patients due to infusion-related reactions.
Dosage interruptions due to an adverse reaction occurred in 33% of patients who received SARCLISA. The most frequent
adverse reaction requiring dosage interruption was infusion-related reaction (30%).
The most common adverse reactions (≥20%) were upper respiratory tract infection, infusion-related reactions, fatigue,
hypertension, diarrhea, pneumonia, dyspnea, insomnia, bronchitis, cough, and back pain.
Table 5 summarizes the adverse reactions in IKEMA.

Table 5: Adverse Reactions (≥10%) in Patients Receiving SARCLISA, Carfilzomib, and Dexamethasone with a
Difference Between Arms of ≥5% Compared to Control Arm in IKEMA

Adverse Reactions SARCLISA + Carfilzomib +
Dexamethasone (Isa-Kd)

Carfilzomib + Dexamethasone (Kd)

(N=177) (N=122)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

General disorders and administration site conditions

Infusion-related reaction* 46 0.6 0 3.3 0 0

Fatigue† 42 5 0 32 3.3 0

Infections

Upper respiratory tract
infection‡

67 9 0 57 7 0

Pneumonia§ 36 19 3.4 30 15 2.5

Bronchitis¶ 24 2.3 0 13 0.8 0

Vascular disorders

Hypertension# 37 20 0.6 32 18 1.6

Respiratory, thoracic and mediastinal disorders

DyspneaÞ 29 5 0 24 0.8 0

Coughß 23 0 0 15 0 0

Gastrointestinal disorders

Diarrhea 36 2.8 0 29 2.5 0

Vomiting 15 1.1 0 9 0.8 0

*Infusion-related reaction includes infusion-related reaction, cytokine release syndrome, and hypersensitivity.
†Fatigue includes fatigue and asthenia.
‡Upper respiratory tract infection includes acute sinusitis, chronic sinusitis, H1N1 influenza, H3N2 influenza, influenza, laryngitis,

laryngitis viral, nasal herpes, nasopharyngitis, pharyngitis, pharyngotonsillitis, respiratory syncytial virus infection, rhinitis,
sinusitis, sinusitis bacterial, tonsillitis, tracheitis, upper respiratory tract infection, viral rhinitis, respiratory tract infection,
respiratory tract infection viral, influenza like illness, parainfluenzae virus infection, respiratory tract infection bacterial, and viral
upper respiratory tract infection.

§Pneumonia includes atypical pneumonia, lower respiratory tract infection, lower respiratory tract infection viral, pneumocystis
jirovecii pneumonia, pneumonia, pneumonia influenzal, pneumonia legionella, pneumonia pneumococcal, pneumonia respi-
ratory syncytial viral, pneumonia streptococcal, pneumonia viral, pulmonary sepsis, and pulmonary tuberculosis.

¶Bronchitis includes bronchitis, bronchitis viral, respiratory syncytial virus bronchitis, bronchitis chronic, and tracheobronchitis.
#Hypertension includes hypertension, blood pressure increased, and hypertensive crisis.
ÞDyspnea includes dyspnea and dyspnea exertional.
ßCough includes cough, productive cough, and allergic cough.

Table 6 summarizes the hematology laboratory abnormalities in IKEMA.

Table 6: Hematology Laboratory Abnormalities During the Treatment Period in Patients Receiving Isa-Kd versus
Kd in IKEMA

Laboratory Parameter SARCLISA + Carfilzomib +
Dexamethasone (Isa-Kd)

Carfilzomib + Dexamethasone (Kd)

(N=177) (N=122)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

All Grades
(%)

Grade 3
(%)

Grade 4
(%)

Hemoglobin decreased 99 22 0 99 20 0

Lymphocytes decreased 94 52 17 95 43 14

Platelets decreased 94 19 11 88 16 8

Neutrophils decreased 55 18 1.7 43 7 0.8

The denominator used to calculate the percentage was based on the safety population.

Description of Selected Adverse Reactions
Infusion-related reactions
In ICARIA-MM, infusion-related reactions (defined as adverse reactions associated with the SARCLISA infusions, with an onset
typically within 24 hours from the start of the infusion) were reported in 58 patients (38%) treated with SARCLISA. All patients
who experienced infusion-related reactions experienced them during the 1st infusion of SARCLISA, with 3 patients (2%) also
having infusion-related reactions at their 2nd infusion, and 2 patients (1.3%) at their 4th infusion. Grade 1 infusion-related
reactions were reported in 3.9%, grade 2 in 32%, grade 3 in 1.3%, and grade 4 in 1.3% of the patients. Signs and symptoms
of grade 3 or 4 infusion-related reactions included dyspnea, hypertension, and bronchospasm. The incidence of infusion
interruptions because of infusion-related reactions was 30%. The median time to infusion interruption was 55 minutes.
SARCLISA was discontinued in 2.6% of patients due to infusion-related reactions.
In IKEMA, infusion-related reactions were reported in 81 patients (46%) treated with Isa-Kd. Grade 1 infusion-related reactions
were reported in 14%, grade 2 in 32%, and grade 3 in 0.6% of the patients treated with Isa-Kd. Signs and symptoms of grade

3 infusion-related reactions included dyspnea and hypertension. SARCLISA was discontinued in 0.6% of patients due to
infusion-related reactions [see Warnings and Precautions (5.1)].
In a separate study (TCD14079 Part B) with SARCLISA 10 mg/kg administered from a 250 mL fixed-volume infusion in
combination with Pd, infusion-related reactions (all grade 2) were reported in 40% of patients, at the first administration, the
day of the infusion. Overall, the infusion-related reactions of SARCLISA 10 mg/kg administered as a 250 mL fixed-volume
infusion were similar to that of SARCLISA as administered in ICARIA-MM.
Infections
In ICARIA-MM, the incidence of grade 3 or higher infections was 43% in the Isa-Pd group. Pneumonia was the most common
severe infection with grade 3 reported in 22% of patients in the Isa-Pd group compared to 16% in the Pd group, and grade
4 in 3.3% of patients in the Isa-Pd group compared to 2.7% in the Pd group. Discontinuations from treatment due to infection
were reported in 2.6% of patients in the Isa-Pd group compared to 5.4% in the Pd group. Fatal infections occurred in 3.3%
of patients in the Isa-Pd group and in 4% in the Pd group.
In IKEMA, the incidence of grade 3 or higher infections was 38% in the Isa-Kd group. Pneumonia was the most common severe
infection with grade 3 in 19% of patients in the Isa-Kd group compared to 15% in the Kd group, and grade 4 in 3.4% of patients
in the Isa-Kd group compared to 2.5% in the Kd group. Treatment was discontinued due to infection in 2.8% of patients in the
Isa-Kd group compared to 4.9% in the Kd group. Fatal infections occurred in 2.3% of patients in the Isa-Kd group and 0.8%
in the Kd group.
In relapsed and refractory multiple myeloma clinical trials, herpes zoster was reported in 2% of patients. In ICARIA-MM, the
incidence of herpes zoster was 4.6% in the Isa-Pd group compared to 0.7% in the Pd group, and in IKEMA, incidence was
2.3% in the Isa-Kd group compared to 1.6% in the Kd group.
Cardiac failure
In IKEMA, cardiac failure (including cardiac failure, cardiac failure congestive, cardiac failure acute, cardiac failure chronic, left
ventricular failure, and pulmonary edema) was reported in 7.3% of patients with the Isa-Kd group (grade ≥3 in 4%) and in 6.6%
of patients with the Kd group (grade ≥3 in 4.1%). Serious cardiac failure was observed in 4% of patients in the Isa-Kd group
and in 3.3% of patients in the Kd group. See the current prescribing information for carfilzomib for more information.
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for immunogenicity. The detection of antibody formation is highly dependent
on the sensitivity and specificity of the assay. Additionally, the observed incidence of antibody (including neutralizing antibody)
positivity in an assay may be influenced by several factors, including assay methodology, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other isatuximab-irfc products may be
misleading.
In ICARIA-MM and IKEMA, no patients tested positive for antidrug antibodies (ADA). Therefore, the neutralizing ADA status
was not determined. Overall, across 9 clinical studies in multiple myeloma (MM) with SARCLISA single-agent and combination
therapies including ICARIA-MM and IKEMA (N=1018), the incidence of treatment emergent ADAs was 1.9%. No clinically
significant differences in the pharmacokinetics, safety, or efficacy of isatuximab-irfc were observed in patients with ADAs.
7 DRUG INTERACTIONS
7.1 Laboratory Test Interference
Interference with Serological Testing
SARCLISA, an anti-CD38 antibody, may interfere with blood bank serologic tests with false positive reactions in indirect
antiglobulin tests (indirect Coombs tests), antibody detection (screening) tests, antibody identification panels, and antihuman
globulin crossmatches in patients treated with SARCLISA [see Warnings and Precautions (5.4)].
Interference with Serum Protein Electrophoresis and Immunofixation Tests
SARCLISA may be incidentally detected by serum protein electrophoresis and immunofixation assays used for the monitoring
of M-protein and may interfere with accurate response classification based on International Myeloma Working Group (IMWG)
criteria [see Warnings and Precautions (5.4)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
SARCLISA can cause fetal harm when administered to a pregnant woman. The assessment of isatuximab-irfc-associated risks
is based on the mechanism of action and data from target antigen CD38 knockout animal models (see Data). There are no
available data on SARCLISA use in pregnant women to evaluate for a drug-associated risk of major birth defects, miscarriage
or adverse maternal or fetal outcomes. Animal reproduction toxicity studies have not been conducted with isatuximab-irfc. The
estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All pregnancies have
a background risk of birth defect, miscarriage, or other adverse outcomes. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%,
respectively.
The combination of SARCLISA and pomalidomide is contraindicated in pregnant women because pomalidomide may cause
birth defects and death of the unborn child. Refer to the pomalidomide prescribing information on use during pregnancy.
Pomalidomide is only available through a REMS program.
Clinical Considerations
Fetal/neonatal reactions
Immunoglobulin G1 monoclonal antibodies are known to cross the placenta. Based on its mechanism of action, SARCLISA
may cause depletion of fetal CD38-positive immune cells and decreased bone density. Defer administration of live vaccines
to neonates and infants exposed to SARCLISA in utero until a hematology evaluation is completed.
Data
Animal data
Mice that were genetically modified to eliminate all CD38 expression (CD38 knockout mice) had reduced bone density which
recovered 5 months after birth. Data from studies using CD38 knockout animal models also suggest the involvement of CD38
in regulating humoral immune responses (mice), feto-maternal immune tolerance (mice), and early embryonic development
(frogs).
8.2 Lactation
Risk Summary
There are no available data on the presence of isatuximab-irfc in human milk, milk production, or the effects on the breastfed
child. Maternal immunoglobulin G is known to be present in human milk. The effects of local gastrointestinal exposure and
limited systemic exposure in the breastfed infant to SARCLISA are unknown. Because of the potential for serious adverse
reactions in the breastfed child from isatuximab-irfc administered in combination with pomalidomide and dexamethasone, advise
lactating women not to breastfeed during treatment with SARCLISA. Refer to pomalidomide prescribing information for
additional information.
8.3 Females and Males of Reproductive Potential
SARCLISA can cause fetal harm when administered to a pregnant woman [see Use in Specific Populations (8.1)].
Pregnancy Testing
With the combination of SARCLISA with pomalidomide, refer to the pomalidomide labeling for pregnancy testing requirements
prior to initiating treatment in females of reproductive potential.
Contraception
Females
Advise female patients of reproductive potential to use effective contraception during treatment and for 5 months after the last
dose of SARCLISA. Additionally, refer to the pomalidomide labeling for contraception requirements prior to initiating treatment
in females of reproductive potential.
Males
Refer to the pomalidomide prescribing information.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
8.5 Geriatric Use
Of the total number of subjects in clinical studies of SARCLISA, 56% (586 patients) were 65 and over, while 16% (163 patients)
were 75 and over. No overall differences in safety or effectiveness were observed between subjects 65 and over and younger
subjects, and other reported clinical experience has not identified differences in responses between the adults 65 years and
over and younger patients, but greater sensitivity of some older individuals cannot be ruled out.
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EFGARTIGIMOD, ALREADY APPROVED as Vyvgart to treat 
myasthenia gravis, allowed more than a third of patients with 
immune thrombocytopenia (ITP) to quickly achieve platelet 
levels that signal an ability to avoid sudden bleeding events, with 
other results of a randomized trial showing sustained responses 
compared with placebo.

Results of the phase 3 ADVANCE IV (NCT04188379) study were 
presented December 11, 2022, in a plenary session at the 64th 
American Society of Hematology Annual Meeting and Exposition 
in New Orleans, Louisiana.

Both the study’s lead author, Catherine M. Broome, MD, asso-
ciate professor of medicine, Georgetown University, and Douglas 
B. Cines, MD, professor of medicine and pathology, University 
of Pennsylvania, who introduced the abstract, said patients with 
chronic ITP experience low platelet counts brought on by immu-
noglobulin G (IgG) platelet autoantibodies. IgG binds to platelets, 
which causes their clearance and limits their production. Besides 
bleeding risk, patients experience fatigue and poor quality of life, 
Broome said, as current therapies are linked to comorbidities and 
don’t work long enough.

“There is a need for better ITP therapy, which is why we 
embarked on this trial,” Broome said. Efgartigimod takes a new 
approach to blocking the effects of IgG, involving the neonatal Fc 
receptor (FcRn). Although its name is derived from its discovery 
for its ability to transport IgG from mother to fetus, Cines said, 
“FcRn is also widely expressed in other cell types, including 
endothelial cells, where it helps regulate the life span of IgG.”

As Broome explained in a news briefing before the session, 
“When native IgG is bound to the neonatal FC receptor, it is 
protected from lysosomal degradation.” Thus, disrupting the how 
IgG binds to FcRn would interfere with its effect on platelets. This 
knowledge is behind the mechanism of efgartigimod.

STUDY DESIGN. Broome outlined the trial’s design, which 
randomly assigned 131 participants 2:1 to receive 10 mg/kg of 
efgartigimod or placebo along with entry-level doses of back-
ground therapy, such as corticosteroids, for 24 weeks. All patients 
had chronic or persistent ITP; at screening, all had received at 
least 2 prior ITP therapies or 1 prior and 1 concurrent treatment. 
Patients had 2 platelet counts of less than 30 × 109/L, which 
Broome explained is the point at which patients can expect to 
avoid sudden bleeding.

During the study, all patients received treatment intravenously 
weekly but could switch to biweekly after week 4 if their platelet 
levels increased sufficiently. The primary end point was the propor-
tion of chronic ITP patients with a sustained platelet response 
of ≥ 50 × 109/L in at least 4 of 6 visits between weeks 19 and 24 
without intervening events, such as rescue therapy after week 12.

Key secondary end points were as follows:

• disease control, as measured by the number of with 
platelets at ≥ 50 × 109/L in the chronic ITP population;

• proportion of participants in the overall population 
(chronic and persistent) with sustained platelet response;

• incidence of bleeding events; and

• a durable, sustained platelet response, as measured by 
platelets at ≥ 50 × 109/L in at least 6 of 8 visits between 
weeks 17 and 24 in the overall population.

RESULTS. Among the patients, the median time since diagnosis 
was 4.57 years and 67% had at least 3 prior treatments. Broome 
reported that the study met its primary end point, as sustained 
platelet response was achieved in more efgartigimod patients 
(21.8% [17/78] vs 5.0% [2/40], P = .0316).

Efgartigimod achieved all platelet-related secondary end points. 
The mean number of weeks of disease control was 6.1 for the 
group taking the study drug compared with 1.5 for placebo. This 
translated into 44% of the efgartigimod group achieving sustained 
response for at least 5 to 9 weeks compared with 12% for placebo; 
28% for at least 10 to 14 weeks (0% placebo), and 17% for at least 
15 to 19 weeks (0% placebo).

Sustained platelet count response was achieved by 25.6% 
in the efgartigimod group (22/86) compared with 6.7% for the 
placebo group (3/45).

Broome explained that although the group taking efgartigimod 
beat the placebo group on the next secondary end point—number 
of visits with World Health Organization bleeding score ≥ 1—it 
did not reach statistical significance. However, the group taking 
efgartigimod bested the placebo group on durable platelet count 
as well, 22.1% vs 6.7%.

Of note, the study drug worked quickly, with 38% of patients in 
the efgartigimod group achieving the < 30 × 109/L platelet level by 
week 1 compared with 11% of the placebo group.

In the news briefing, Broome said the drug produced no new 
safety signals and she noted that 90% of the patients who took 
part in ADVANCE IV moved forward to an open-label extension 
study, “which will give us an opportunity to evaluate durability of 
response, as well as safety.”

“Most adverse events were mild to moderate,” she said. 
“The results of this study showed us that we have some flexibility 
in dosing with both weekly and every other week administration.”

Argenx is the maker of efgartigimod. ◆
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Efgartigimod worked quickly, with 38% of 
patients taking the study drug achieving 
a platelet threshold that allowed them 
to avoid sudden bleeding by week 1, 
compared with 11% of patients in the 
placebo group.

After a Week, Efgartigimod Lets 38% of Patients 
With ITP Reach Platelet Counts to Avoid Bleeding
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A PAIR OF ABSTRACTS presented during this year’s 
64th American Society of Hematology Annual 
Meeting and Exposition explored barriers to 
treatment for sickle cell disease (SCD), the group 
of inherited blood disorders characterized by 
abnormal hemoglobin that cause transporting 
red blood cells to become hard, sticky, and 
C-shaped.1 SCD can lead to painful episodes or 
worse. Investigators explored treatment barriers 
that patients and their caregivers confront2 as well 
as patient-reported outcomes (PROs) following 
administration of voxelotor, approved just last 
year by the FDA,3 in the ongoing ActIVe trial 
(NCT04400487).4,5

Barriers to SCD Treatment2

“In the absence of widespread curative therapies, 
disease modifying therapies (DMTs) are important 
treatment options to manage disease complications 
and improve outcomes,” a team from the University 
of Pittsburgh wrote. However, they added, DMTs 
remain underutilized.

They used a behavioral theory–informed theoret-
ical framework to assess barriers to SCD treatment 
across 14 domains. Their cross-sectional, web-based 
survey collected data on sociodemographics, DMT 
use, attitudes/beliefs toward DMTs, and health 
system–related factors. Scores were determined 
using a scale of 1 (strongly disagree) to 5 (strongly 
agree). There were 100 patient/caregiver responses, 
with 54% of respondents noting they had a primary 
care provider (PCP) and a hematologist.

Knowledge, reinforcement, beliefs about conse-
quences, and environmental were the 4 domains 
with notable findings. Eighty-five percent overall 
expressed worry about adverse effects.

Hydroxyurea (51%) was the most common DMT 
for the 63% of respondents reporting DMT use, 
voxelotor use was reported in an additional 13%, 
64.2% reported needing more information on DMTs 
(vs 79.4% who said they understood them well), 
30.4% had neutral beliefs (vs 63.0% who believe 
DMTs would lead to better outcomes), 50% of 
nonusers believe not enough information on DMTs 
is available, and 42% of current DMT users had a 
negative/neutral outlook on their health from using 
DMTs, indicating they do not “explicitly agree that 
their current health depends on the use of DMTs,” 
the investigators wrote.

Among the 91% reporting they had insurance 
coverage, 26% had commercial coverage and 25% 
had Medicaid. However, 41.1% reported limited 
access to health care stemming from treatment 
costs and 27.8% reported limited access because of 
insurance requirements.

“Overall, our study population may represent a 
subset of relatively high functioning individuals, 
given their enrollment in an insurance plan, access 

to a PCP and a hematologist, regular follow-up with 
a physician, and current use of a DMT,” the study 
researchers concluded. “Yet, our study population 
experiences significant barriers to DMT.”

To move forward, the authors noted that future 
studies need to encompass a more diverse patient 
population—in socioeconomic status, insurance 
status, and DMT use—and education initiatives 
need to focus more on DMT use in SCD, especially 
with newer promising pharmacological approaches 
in the pipeline. 

Patient-Reported Outcomes5

Following its acquisition by Pfizer in October 2022,6

Global Blood Therapeutics (GBT) continues to make 
progress toward optimizing treatment for SCD. The 
$5.4 billion acquisition will enhance GBT’s ability 
to deliver life-changing treatments for historically 
underserved patient communities,7 while for Pfizer, 
GBT’s expertise in SCD, as well as its portfolio and 
drug development pipeline, will serve to reinforce 
the pharma giant’s commitment to finding effective 
treatments for rare hematological disorders. 

The safety and efficacy of GBT’s voxelotor, a 
first-in-class hemoglobin polymerization inhibitor 
approved for use in patients 4 years and older who 
have SCD,7 had been demonstrated with the phase 3 
HOPE8 (NCT03036813) and phase 2a HOPE-KIDS 19

(NCT02850406) trials. In the PRO analysis presented 
during ASH 2022, findings from the phase 4 ActIVe 
study were reported.4

Ten US sites administered 1500-mg daily 
voxelotor for up to 24 weeks, with the patient 
population (n = 25; 92.0% Black or African 
American; 64.0% female) being aged 12 to 55 years. 
Hemoglobin was measured at 3 follow-ups—2, 
12, and 24 weeks after administration—and PROs 
were evaluated with the Patient Global Impression 
of Change (PGI-C) scale, the National Institutes of 
Health Patient-Reported Outcome Measurement 
Information System-43 (PROMIS-43) for adults (> 
17 years), PROMIS-37 for adolescents (  17 years), 
and a 10-point numeric rating scale (NRS) for 
pain intensity.

“A minimum response deemed meaningful was 
interpreted at the group level as a ≥ 5-point change 
from [baseline] in PROMIS domains,” the authors 
wrote, “and a ≥ 2-point change on the NRS.”

Even with 2 patients lost to follow-up, 78% saw 
their hemoglobin increase a mean (SD) 0.53 (0.839) 
g/dL by week 24.

By week 24, following clinician evaluation, most 
patients (84.6%) had an improved health status: 
7.7% were “very much improved,” 46.2%, “much 
improved,” and 30.8%, minimally improved. At the 
same time point, patients self-reported improved 
health status (92.9%), which broke down to “very 
much improved” in 21.4%, “much improved” in 

42.9%, and minimal improvement in 28.6%. Just 1 
patient had worsened health status.

Fourteen patients provided PROMIS data at 24 
weeks. Among the adults (n = 9), CFB was mean-
ingful for fatigue (–8.3 [5.24]) and pain interference 
(–6.9 [5.43]). For the remaining domains of physical 
function (1.4 [2.14]), anxiety (–4.6 [8.48]), depression 
(–1.7 [6.79]), sleep disturbance (–4.3 [4.37]), ability 
to participate (4.5 [7.73]), and pain intensity (–1.0 
[1.00]), improvements were considered modest. 
The pediatric patient population saw no changes 
that indicated meaningful improvement.

Few treatment-emergent adverse events (TEAEs) 
were seen, with 18 patients reporting at least 1 non–
SCD-related TEAE and 3 reporting at least 1 grade 
3 non-SCD-related TEAE. Diarrhea was the most 
common non–SCD-related TEAE reported (32.0%), 
and no grade 4 or higher TEAEs were seen.

“The safety profile reported in ActIVe is consistent 
with previous studies of voxelotor treatment,” the 
authors determined. “Overall, results suggest that 
voxelotor-treated patients may experience improve-
ments in QOL [quality of life], including in their 
physical and emotional well-being.”

So, What’s Next?10

In June, GBT kicked off the next step in its investiga-
tion of GBT021 (GBT601) a next-generation hemo-
globin polymerization inhibitor, among pediatric 
and adult patients. The phase 2 investigation 
(NCT05632354), part of a phase 2/3 international 
trial—with proposed sites in Africa, Europe, the 
Middle East, South America, and the United States—
will focus on the investigational agent’s safety, 
efficacy, and tolerability.

The patient population could include up to 60 
participants aged 18 to 65 years, with eligibility 
restricted to those with hemoglobin levels ranging 
from 5.5 to 10.5 g/dL and a maximum of 10 
vaso-occlusive crises over the past 12 months. 
Randomization will be 1:1:1 for a GBT601 daily 
maintenance dose of 100, 150, or up to 200 mg, and 
the primary outcome is total patients with hemo-
globin change from baseline through week 12.

Pediatric and adult outcomes will then be 
assessed in a phase 3 investigation once the optimal 
GBT601 dose is determined from the phase 2 
analysis, and this portion will focus on 48-week 
efficacy and safety vs placebo. A third study arm 
will then evaluate single and multiple doses of 
GBT601 for pharmacokinetics and safety among 
pediatric patients. ◆
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PATIENTS WITH β-THALASSEMIA benefi ted greatly after receiving 
a single infusion of their own altered blood-forming stem cells, 
betibeglogene autotemcel (beti-cel), to correct the genetic 
mutation causing their bodies to produce signifi cantly inadequate 
levels of hemoglobin. Results from a pair of abstracts presented at 
this year’s 64th American Society of Hematology Annual Meeting 
and Exposition bear out the signifi cant transfusion-free rate at 3 
years and marked improvements in patient-reported outcomes, 
including the ability to work and be physically active.

The 63 patients discussed in these abstracts were enrolled in 4 
consecutive studies—HGB-204 and HGB-205, a pair of phase 1/2 
studies; and HGB-207 and HGB-212, both phase 3 studies. After 2 
years of follow-up, patients were given the option of enrolling in 
the long-term follow-up study (LTF-303)1 for up to 13 years.

Currently, beti-cel is approved for use in the United States,2 but 
it has received only conditional marketing approval in Europe, its 
advancement stymied there by ongoing disagreements between 
bluebird bio (the sponsor of the HGB-207 study) and payment 
agencies that have lasted for more than 2 years after conditional 
marketing authorization.3

Long-term Patient-Reported Outcomes4

In the original 4 studies, patient enrollment was 63.5 This long-
term analysis reports outcomes from 57 patients enrolled as of 
August 18, 2021. The patient mix was 45.6% pediatric/adolescent 
patients (younger than 18 years) and 54.4% adult patients, with 
22 from the original phase 1/2 studies and 35 from the phase 3 
studies. The Pediatric Quality of Life Inventory (PedsQL) evaluated 
health-related quality of life (HRQOL) among the younger cohort, 
and the Short Form-36 Health Survey Physical Component 
Summary (SF-36 PCS), Mental Component Summary (MCS), 
and EuroQol (EQ-5D-3L) visual analog scale (VAS) were used for 
the adult cohort.

“HRQOL was assessed at baseline; months 6, 12, 18, 24 (in the 
parent HGB studies); and months 36, 48, and 60 (in LTF-303) after 
beti-cel infusion,” the authors wrote.

Noting a population norm score of 80.9, for those who achieved 
transfusion independence (TI), or a weighted average hemoglobin 
of at least 9 g/dL without packed red blood cell transfusions 

for 12 or more months, mean (SE) PedsQL increased 19% from 
baseline to month 36: from 77.4 (3.4) (n = 19) to 92.1 (4.2) (n = 4). 
Among the adult patient population that achieved TI—with the 
population norm being 50—mean scores for SF-36 PCS and MCS 
improved 3.5% (from 53.8 [1.4] to 55.7 [1.7]) and 10.6% (from 
50.9 [1.7] to 56.3 [1.4]), respectively, over the same time period. 
In addition, mean EQ-5D-3L rose 3.2% (from 0.92 [0.04] to 0.95 
[0.03]) and VAS, 7.3% (from 85.2 [3.0] to 91.4 [2.2]). A signifi cant 
increase was seen, too, in the ability to seek employment, and 
physical activity improved in 80% of patients, both at month 36, 
while school absences decreased by close to 50%.

Long-term Outcomes After 7 Years6

Reporting outcomes from all 63 patients, this analysis also looked 
at data from the 4 original studies plus the follow-up, noting that 
patients underwent myeloablative busulfan conditioning and 
beti-cel infusion after hematopoietic stem and progenitor cells 
collection. The median (IQR) follow-up was 41.4 (9.0-87.5) months 
across the 5 studies, with median days to neutrophil engraftment 
being 23 (13-39) and to platelet engraftment, 45 (19-191).

“Peripheral blood vector copy number, levels of gene therapy–
derived adult hemoglobin (HbAT87Q), and total hemoglobin 
were stable and durable across studies and higher in phase 3 
vs phase 1/2 studies following optimized beti-cel drug product 
manufacturing,” the researchers wrote. “HbAT87Q levels were 
stabilized by month 6 and contributed to stable levels of 
total hemoglobin.”

As of the data cutoff  in March 2021, there was a signifi cant asso-
ciation seen between TI and total unsupported hemoglobin levels 
of 9 g/dL or higher at month 6 (P < .0001). More patients achieved 
TI in the phase 3 studies compared with the phase 1/2 trials, 89.5% 
vs 68.2%, but all patients who achieved this end point were shown 
to be able to maintain it as of their last follow-up. In addition, they 
demonstrated reduced markers of ineff ective erythropoiesis and 
iron overload. And of the 37 patients who restarted chelation, 21 
ceased it at 24 months. Meanwhile, 25% (12 of 49 patients) used 
phlebotomy for iron removal.

Eighteen percent of patients experienced at least 1 adverse 
event, with the most common related to beti-cel being abdominal 
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pain (8%) and thrombocytopenia (5%), but nothing 
was seen by the 2-year postinfusion mark. Further, 
of the 11% who experienced veno-occlusive liver 
disease, treatment resolved the condition.

The best predictor of clinical outcomes, evaluated 
via an exploratory analysis from the phase 3 studies, 
was shown to be beti-cel cells transduced with the 
BB305 LVV (%LVV+ cells) lentiviral vector.

“The main message from our findings is that 
therapy to add a healthy gene to the stem cells is a 
valid, safe, and potentially curative treatment option 
for many patients with beta thalassemia,” study 
author Franco Locatelli, MD, professor of pediat-
rics at IRCCS Bambino Gesù Children’s Hospital, 
Catholic University of the Sacred Heart, in Rome, 
Italy, said in a statement.5 “Gene therapy resulted 

not only in sustained transfusion independence, but 
also in improved quality of life.” ◆
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POLYCYTHEMIA VERA (PV) is a type of blood cancer 
and the most common type of chronic myelopro-
liferative neoplasm. PV causes too many red blood 
cells to be made in the bone marrow, which can 
trigger reactions that cause elevated numbers of 
white blood cells and platelets.

Although PV can be managed for many years 
under careful medical supervision, it can sometimes 
progress to a more aggressive blood disease. This 
includes myelofibrosis, acute myeloid leukemia, or 
myelodysplastic syndromes.

In 3 abstracts presented at the 64th American 
Society of Hematology (ASH) Annual Meeting 
and Exposition, researchers assessed the efficacy 
of ropeginterferon alfa-2b (Besremi) for treat-
ment of PV. Ropeginterferon alfa-2b is the only 
FDA-approved interferon for treating PV regardless 
of patient risk category or treatment history.1 

These abstracts compared the treatment with 
standard of care (SOC) and looked at differences in 
results between patients with low-risk and high-
risk PV. The authors’ aim was to understand how 
a higher starting dose and quicker dose escalation 
affect patient outcomes.

One abstract presented the final results of the 
phase 2 Low-PV study (NCT03003325). This investi-
gator-driven randomized trial compared the safety 
and efficacy of ropeginterferon alfa-2b vs a SOC 
phlebotomy-only program in patients with conven-
tionally defined low-risk PV.2

In this trial, 100-µg doses of ropeginterferon were 
administered subcutaneously every 2 weeks, on top 
of SOC. The trial included 127 participants for up to 
2 years of follow-up, with 64 in the treatment arm 

and 63 in the SOC arm. The composite primary end 
point was the percentage of patients maintaining 
median hematocrit (HCT) values of 45% or less over 
12 months in the absence of progressive disease.

After the first year of follow-up, this primary 
end point was achieved in 52 (81%) patients in 
the ropeginterferon arm and 32 (51%) patients in 
the SOC arm (P < .001). Eight patients (13%) in the 
SOC arm experienced disease progression. This 
was primarily due to thrombocytosis progression 
with microcirculatory disturbances (n = 6), cerebral 
transient ischemic attack (n = 1), and splenic vein 
thrombosis (n = 1). 

For secondary end points, the mean number of 
phlebotomies was 2.91 and 4.17 per patient-year 
in the treatment vs the SOC arm, respectively 
(P = .019). Zero or 1 phlebotomy was required in 
30% and 16% (P = .064) of participants, and total 
phlebotomies were 186 and 263, respectively. 
Additionally, 28% and 0% of participants in the 
treatment and SOC arm, respectively, achieved 
complete hematological response (CHR). 

The patients who maintained median HCT values 
of 45% or less continued their assigned treatment 
until month 24. At month 24, 83% of patients 
receiving ropeginterferon alfa-2b and 59% of 
patients receiving SOC had a complete response to 
treatment. This was associated with CHR in 46% and 
3% of patients in the treatment and the SOC arm, 
respectively, whereas the number of phlebotomies 
was the same in both arms. 

Patients who responded to ropeginterferon also 
had a significant decrease of JAK2 variant allele 
frequency (VAF) by –23%, and this decrease was 

seen especially in patients with initial VAF greater 
than 50% (–56%).

“While these results cannot prove a direct 
protective effect of [ropeginterferon] against 
thrombosis, they clearly show that it is effective on 
a set of potential surrogate end points that were 
correlated with thrombosis in the CYTO-PV study,” 
the authors said.

In another abstract presented at the 2022 ASH 
meeting, authors reported results in the ropegin-
terferon alfa-2b arm of the phase 3 PROUD-PV 
(NCT01949805) and CONTINUATION-PV 
(NCT02218047) trials.3 These trials demonstrated 
the long-term efficacy and safety of ropeginterferon 
alfa-2b compared with hydroxyurea/best available 
treatment (HU/BAT) in patients with low-risk 
and high-risk PV. In this pair of trials, patients 
with PV were randomly assigned 1:1 to receive 
either ropeginterferon alfa-2b or HU/BAT for 6 
years or longer.

The ropeginterferon alfa-2b arm of 
CONTINUATION-PV included 46 patients with 
low-risk PV with a mean age of 50.7 years, and 49 
patients with high-risk PV with a higher mean age 
of 63.7 years. Compared with patients with low-risk 
PV, those with high-risk PV had higher platelet and 
leukocyte counts at baseline and more frequently 
presented with clinically significant splenomegaly 
or PV-related symptoms. 

Median JAK2V617F allele burden was similar 
in both patient groups, but patients with low-risk 
PV were less likely to have additional non–driver 
mutations. At baseline, JAK2V617F allele burden 
was 37.0% and 39.4% for patients with low-risk and 
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high-risk PV, respectively, and these percentages 
dropped to 5.6% and 17.9% at month 72 (P < .0001).

Regardless of risk category, most patients—85.7% 
at low risk and 75.0% at high risk—receiving 
ropeginterferon alfa-2b in CONTINUATION-PV did 
not require any phlebotomy for the entirety of year 
6. Patients with low-risk PV achieved a signifi cantly 
higher CHR (73.2%) than patients with high-risk 
PV (38.3%) during long-term treatment at month 
72, or the end of year 6 (RR, 2.41; 95% CI, 1.50-
3.90; P = .0003).

Patients with low-risk PV also had a higher molec-
ular response rate at month 72 of 84.4%,  compared 
with 49.0% for those with high-risk PV (RR, 2.15; 95% 
CI, 1.37-3.37; P = .0009). This group also achieved 
molecular response more rapidly with a median 
time to fi rst response of 12 months, compared with 
18 months for the high-risk PV group.

Although these fi ndings demonstrate that patients 
with diff erent risk levels benefi t from ropeginter-
feron alfa-2b therapy, patients with low-risk PV 
may have a great benefi t of higher hematologic and 
molecular response rates. They may also be more 
likely to adhere to long-term treatment.

Looking toward future studies, a third abstract 
outlined the methods and anticipated results 
of a phase 3b, single-arm, multicenter study 
(NCT05481151) assessing the effi  cacy, safety, and 
tolerability of ropeginterferon alfa-2b in adult 
patients with PV.4 Other clinical trials, including the 
2 other included abstracts, confi rm high CHR rates 
and deep molecular responses following ropeginter-
feron treatment. However, the study authors noted 

that the later dose escalation, typically ranging 
between 16 and 28 weeks to the highest dose, may 
be delaying the time to achieve CHR. In this study, 
the researchers aim to confi rm that a higher starting 
dose and faster dose escalation is safe, effi  cacious, 
and supports a new optimized treatment regimen.

The researchers plan to enroll 64 adult patients 
with PV from the United States and Canada, 
including patients who are treatment naïve and who 
have been pretreated with HU. Patients who received 
previous interferon or JAK inhibitor therapy are 
excluded. For the fi rst 4 weeks, patients pretreated 
with HU will undergo HU tapering by 25% each week.

The primary effi  cacy end point is CHR at week 
24. This is defi ned as an HCT level less than 45%, 
white blood cell count of 10 × 109/L or less, and 
platelet count of 400 × 109/L or less in the absence of 
phlebotomy in the previous 12 weeks.

A 72-week extension will evaluate long-term 
safety and effi  cacy of ropeginterferon alfa-2b. 
Secondary end points include time to CHR; 
proportion of patients in CHR at weeks 12, 48, and 
96; time to maintenance dose; and time to freedom 
from phlebotomies.

Ropeginterferon will be provided in 500-mcg 
prefi lled syringes and administered subcutaneously 
every 2 weeks, with a starting dose of 250 mcg at 
day 0, 350 mcg at week 2, and a target optimal dose 
of 500 mcg at week 4. The authors noted that doses 
may be adjusted if there are concerns regarding 
safety or tolerability.

“We anticipate this study’s results to be in the 
range of the CHR response rates of the PROUD

[-PV]/CONTINUATION-PV stud[ies], but in a 
shorter period of time,” the authors said. “It is 
expected that the faster and simpler dosing scheme 
of 250-350-500 mcg, escalated every 2 weeks, will 
improve treatment [adherence] and tolerance and 
will allow patients to achieve complete hematologic 
remissions signifi cantly earlier than seen in the 
PROUD[-PV]/CONTINUATION-PV stud[ies].” ◆
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INDICATION
BESREMi is indicated for the treatment of adults with 
polycythemia vera 

IMPORTANT SAFETY INFORMATION

WARNING: RISK OF SERIOUS DISORDERS 
Interferon alfa products may cause or aggravate fatal or 
life-threatening neuropsychiatric, autoimmune, ischemic, 
and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. 
Therapy should be withdrawn in patients with persistently 
severe or worsening signs or symptoms of these 
conditions. In many, but not all cases, these disorders 
resolve after stopping therapy.

CONTRAINDICATIONS
 Existence of, or history of severe psychiatric disorders, 
particularly severe depression, suicidal ideation, or 
suicide attempt

 Hypersensitivity to interferons including interferon alfa-2b 
or any of the inactive ingredients of BESREMi.

 Moderate (Child-Pugh B) or severe (Child-Pugh C) 
hepatic impairment

 History or presence of active serious or untreated 
autoimmune disease

 Immunosuppressed transplant recipients

WARNINGS AND PRECAUTIONS 
Patients exhibiting the following events should be closely monitored 
and may require dose reduction or discontinuation of therapy: 
 Depression and Suicide: Monitor closely for symptoms and need 
for treatment.

 Endocrine Toxicity: Discontinue if endocrine disorders occur that 
cannot be medically managed. 

 Cardiovascular Toxicity: Avoid use in patients with severe, acute or 
unstable cardiovascular disease. Monitor patients with history of 
cardiovascular disorders more frequently.

 Decreased Peripheral Blood Counts: Perform blood counts at 
baseline, every 2 weeks during titration, and at least every 3-6 
months during maintenance treatment.

 Hypersensitivity Reactions: Stop treatment and immediately 
manage reaction. 

 Pancreatitis: Consider discontinuation if confi rmed pancreatitis.
 Colitis: Discontinue if signs or symptoms of colitis.
 Pulmonary Toxicity: Discontinue if pulmonary infi ltrates or 
pulmonary function impairment.

 Ophthalmologic Toxicity: Advise patients to have eye examinations 
before and during treatment. Evaluate eye symptoms promptly 
and discontinue if new or worsening eye disorders.

 Hyperlipidemia: Monitor serum triglycerides before BESREMi 
treatment and intermittently during therapy and manage 
when elevated.

Hepatotoxicity: Monitor liver enzymes and hepatic function at 
baseline and during treatment. Reduce dose or discontinue 
depending on severity. 
Renal Toxicity: Monitor serum creatinine at baseline and during 
therapy. Discontinue if severe renal impairment develops.
Dental and Periodontal Toxicity: Advise patients on good oral 
hygiene and to have regular dental examinations.
Dermatologic Toxicity: Consider discontinuing if clinically 
signifi cant dermatologic toxicity.
Driving and Operating Machinery: Advise patients to avoid driving 
or using machinery if they experience dizziness, somnolence, 
or hallucination.

ADVERSE REACTIONS
The most common adverse reactions reported in > 40% of 
patients in the PEGINVERA study (n=51) were infl uenza-like illness, 
arthralgia, fatigue, pruritis, nasopharyngitis, and musculoskeletal 
pain. In the pooled safety population (n=178), the most common 
adverse reactions greater than 10%, were liver enzyme elevations 
(20%), leukopenia (20%), thrombocytopenia (19%), arthralgia (13%), 
fatigue (12%), myalgia (11%), and infl uenza-like illness (11%).

DRUG INTERACTIONS
Patients on BESREMi who are receiving concomitant drugs which 
are CYP450 substrates with a narrow therapeutic index should be 
monitored to inform the need for dosage modifi cation for these 
concomitant drugs. Avoid use with myelosuppressive agents and 
monitor patients receiving the combination for e� ects of excessive 
myelosuppression. Avoid use with narcotics, hypnotics or sedatives 
and monitor patients receiving the combination for e� ects of 
excessive CNS toxicity.

USE IN SPECIFIC POPULATIONS
Pregnancy: Can cause fetal harm. Advise females of reproductive 
potential of the potential risk to a fetus and to use 
e� ective contraception.
Lactation: Advise women not to breastfeed during treatment and 
for 8 weeks after the fi nal dose. 
Avoid use in patients with eGFR <30 mL/min.

Please see Brief Summary of full Prescribing Information, 
including Boxed Warning, on adjacent pages.
Reference: 1. Besremi. Package insert. PharmaEssentia Corporation; 2021. 
2. Referenced with permission from the NCCN Clinical Practice Guidelines 
in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms V.3.2022. 
© National Comprehensive Cancer Network, Inc. 2022. All rights reserved. 
Accessed September 22, 2022. To view the most recent and complete 
version of the guideline, go online to NCCN.org. NCCN makes no warranties 
of any kind whatsoever regarding their content, use or application and 
disclaims any responsibility for their application or use in any way.

© 2022 PharmaEssentia Corporation. All rights reserved.

BESREMi, the BESREMi logo, and PharmaEssentia are registered trademarks 
of PharmaEssentia Corporation, and the PharmaEssentia logo is a trademark 
of PharmaEssentia Corporation. 
US-BSRM-2200077  (v2.0)  10/2022

NCCN=National Comprehensive Cancer Network® (NCCN®). 
PV, polycythemia vera.
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Brief Summary of Prescribing Information for BESREMi (ropeginterferon alfa-2b-njft) 
BESREMi (ropeginterferon alfa-2b-njft) injection, for subcutaneous use 
See package insert for full Prescribing Information

1   INDICATIONS AND USAGE 
BESREMi is indicated for the treatment of adults with polycythemia vera. 
4   CONTRAINDICATIONS 
BESREMi is contraindicated in patients with: 
      •   Existence of, or history of severe psychiatric disorders, particularly severe depression, suicidal 

ideation, or suicide attempt 
      •   Hypersensitivity to interferons including interferon alfa-2b or any of the inactive ingredients of 

BESREMi 
      •   Moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment 
      •   History or presence of active serious or untreated autoimmune disease 
      •   Immunosuppressed transplant recipients 
5    WARNINGS AND PRECAUTIONS 

5.1 Depression and Suicide 
Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa 
products, including BESREMi. These reactions may occur in patients with and without previous psychiatric 
illness. Serious neuropsychiatric reactions have been observed in 3% of patients treated with BESREMi 
during the clinical development program. Among the 178 patients in the clinical development program of 
BESREMi, 17 cases of depression, depressive symptoms, depressed mood, and listlessness occurred. Of 
these seventeen cases, 3.4% of the patients recovered with temporary drug interruption and 2.8% stopped 
BESREMi treatment. 
Other central nervous system effects, including suicidal ideation, attempted suicide, aggression, bipolar 
disorder, mania and confusion have been observed with other interferon alfa products. BESREMi is 
contraindicated in patients with a history of severe psychiatric disorders, particularly severe depression, 
suicidal ideation, or suicide attempt [see Contraindications (4)].
Closely monitor patients for any symptoms of psychiatric disorders and consider psychiatric consultation 
and treatment if such symptoms emerge. If psychiatric symptoms worsen, it is recommended to discontinue 
BESREMi therapy. 

5.2 Endocrine Toxicity 
Endocrine toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities may include worsening hypothyroidism and hyperthyroidism. Autoimmune thyroiditis and 
hyperglycemia, including new onset type 1 diabetes, have been reported in patients receiving interferon  
alfa-2b products. Eight cases of hyperthyroidism (4.5%), seven cases of hypothyroidism (3.9%) and  
five cases (2.8%) of autoimmune thyroiditis/thyroiditis occurred in the development program of BESREMi. 
Do not use BESREMi in patients with active serious or untreated endocrine disorders associated with 
autoimmune disease [Contraindications (4)]. Evaluate thyroid function in patients who develop symptoms 
suggestive of thyroid disease during BESREMi therapy. Discontinue BESREMi in patients who develop 
endocrine disorders that cannot be adequately managed during treatment with BESREMi. 

5.3 Cardiovascular Toxicity 
Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including BESREMi.  
Toxicities may include cardiomyopathy, myocardial infarction, atrial fibrillation and coronary artery 
ischemia [see Adverse Reactions (6.1)]. Patients with a history of cardiovascular disorders should be 
closely monitored for cardiovascular toxicity during BESREMi therapy. Avoid use of BESREMi in patients 
with severe or unstable cardiovascular disease, (e.g., uncontrolled hypertension, congestive heart failure 
(≥ NYHA class 2), serious cardiac arrhythmia, significant coronary artery stenosis, unstable angina) or 
recent stroke or myocardial infarction. 

5.4 Decreased Peripheral Blood Counts 
Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including 
BESREMi. These toxicities may include thrombocytopenia (increasing the risk of bleeding), anemia, and 
leukopenia (increasing the risk of infection). Thrombocytopenia of grade 3 (platelet counts <50,000 – 
25,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Anemia of grade 3 (Hgb < 8 g/dL) 
or greater occurred in 1% of BESREMi-treated patients. Leukopenia of grade 3 (WBC counts <2,000 – 
1,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Infection occurred in 48% of BESREMi-
treated patients, while serious infections occurred in 8% of BESREMi-treated patients. Monitor complete 
blood counts at baseline, during titration and every 3-6 months during the maintenance phase. Monitor 
patients for signs and symptoms of infection or bleeding. 

5.5 Hypersensitivity Reactions 
Hypersensitivity reactions have occurred in patients receiving interferon alfa products, including BESREMi. 
BESREMi is contraindicated in patients with hypersensitivity reactions to interferon products or any of  
the inactive ingredients in BESREMi [see Contraindications (4)]. Toxicities may include serious, acute 
hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconstriction, anaphylaxis). If such reactions 
occur, discontinue BESREMi and institute appropriate medical therapy immediately. Transient rashes may 
not necessitate interruption of treatment. 

5.6 Pancreatitis 
Pancreatitis has occurred in patients receiving interferon alfa products, including BESREMi. Pancreatitis 
was reported in 2.2% of patients receiving BESREMi. Symptoms may include nausea, vomiting, upper 
abdominal pain, bloating, and fever. Patients may experience elevated lipase, amylase, white blood cell 
count, or altered renal/hepatic function. Interrupt BESREMi treatment in patients with possible pancreatitis 
and evaluate promptly. Consider discontinuation of BESREMi in patients with confirmed pancreatitis. 

5.7 Colitis 
Fatal and serious ulcerative or hemorrhagic/ischemic colitis have occurred in patients receiving interferon 
alfa products, some cases occurring as early as 12 weeks after start of treatment. Symptoms may include 
abdominal pain, bloody diarrhea, and fever. Discontinue BESREMi in patients who develop these signs or 
symptoms. Colitis may resolve within 1 to 3 weeks of stopping treatment. 

5.8 Pulmonary Toxicity 
Pulmonary toxicity has occurred in patients receiving interferon alfa products, including BESREMi. Pulmonary 
toxicity may manifest as dyspnea, pulmonary infiltrates, pneumonia, bronchiolitis obliterans, interstitial 
pneumonitis, pulmonary hypertension, and sarcoidosis. Some events have resulted in respiratory failure 
or death. Discontinue BESREMi in patients who develop pulmonary infiltrates or pulmonary function 
impairment. 

5.9 Ophthalmologic Toxicity 
Ophthalmologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include severe eye disorders such as retinopathy, retinal hemorrhage, retinal 
exudates, retinal detachment and retinal artery or vein occlusion which may result in blindness. During 

BESREMi therapy, 23% of patients were identified with an eye disorder. Eyes disorders ≥5% included 
cataract (6%) and dry eye (5%). Advise patients to have eye examinations before and during BESREMi 
therapy, specifically in those patients with a retinopathy-associated disease such as diabetes mellitus or 
hypertension. Evaluate eye symptoms promptly. Discontinue BESREMi in patients who develop new or 
worsening eye disorders. 

5.10 Hyperlipidemia 
Hyperlipidemia has occurred in patients treated with interferon alfa products, including BESREMi. 
Hyperlipidemia, hypertriglyceridemia, or dyslipidemia occurred in 3% of patients receiving BESREMi. 
Elevated triglycerides may result in pancreatitis [see Warnings and Precautions (5.6)]. Monitor serum 
triglycerides before BESREMi treatment and intermittently during therapy and manage when elevated. 
Consider discontinuation of BESREMi in patients with persistently, markedly elevated triglycerides. 

5.11 Hepatotoxicity 
Hepatotoxicity has occurred in patients receiving interferon alfa products, including BESREMi. These toxicities 
may include increases in serum ALT, AST, GGT and bilirubin. BESREMi is contraindicated in patients with 
moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment [see Contraindications (4)]. 
Increases in serum ALT ≥3 times the upper limit of normal (ULN), AST ≥3 times the ULN, GGT ≥3 times 
the ULN, and bilirubin >2 times the ULN have been observed in patients treated with BESREMi. 
In the clinical development program of BESREMi, 36 patients (20%) experienced liver enzyme elevations, 
33 of whom had elevations of 1.25-5x ULN. Patients were able to resume BESREMi upon resolution of 
liver enzyme elevations. Liver enzyme elevations have also been reported in patients after long-term 
BESREMi therapy. 
Monitor liver enzymes and hepatic function at baseline and during BESREMi treatment. Reduce BESREMi 
dosage by 50 mcg for increased AST/ALT/GGT then monitor AST/ALT/GGT weekly until the values return  
to baseline or grade 1 (ALT and AST < 3 x ULN if baseline was normal; 1.5 - 3 x baseline if baseline was 
abnormal, and GGT < 2.5 x ULN if baseline was normal; 2 - 2.5 x baseline if baseline was abnormal) [see 
Dosage and Administration (2.3) in the full prescribing information]. If toxicity does not improve, continue 
decreasing the BESREMi dose at biweekly intervals until recovery to grade 1. Hold if AST/ALT/GGT  
> 20 x ULN and consider permanent discontinuation if increased liver enzyme levels persist after four dose-
reductions. Discontinue BESREMi in patients who develop evidence of hepatic decompensation (characterized 
by jaundice, ascites, hepatic encephalopathy, hepatorenal syndrome or variceal hemorrhage) during 
treatment [see Use in Specific Populations (8.7)].

5.12 Renal Toxicity 
Renal toxicity has occurred in patients receiving interferon alfa products, including BESREMi. During 
BESREMi therapy, <1% of patients were reported to develop renal impairment and <1% of patients were 
reported to have toxic nephropathy. Monitor serum creatinine at baseline and during therapy. Avoid use of 
BESREMi in patients with eGFR <30 mL/min. Discontinue BESREMi if severe renal impairment develops 
during treatment [see Use in Specific Populations (8.6)].

5.13 Dental and Periodontal Toxicity 
Dental and periodontal toxicities may occur in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include dental and periodontal disorders, which may lead to loss of teeth. In addition, 
dry mouth could have a damaging effect on teeth and oral mucous membranes during long-term treatment 
with BESREMi. Patients should have good oral hygiene and regular dental examinations. 

5.14 Dermatologic Toxicity 
Dermatologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities have included skin rash, pruritus, alopecia, erythema, psoriasis, xeroderma, dermatitis acneiform, 
hyperkeratosis, and hyperhidrosis. Consider discontinuation of BESREMi if clinically significant dermatologic 
toxicity occurs. 

5.15 Driving and Operating Machinery 
BESREMi may impact the ability to drive and use machinery. Patients should not drive or use heavy machinery 
until they know how BESREMi affects their abilities. Patients who experience dizziness, somnolence or 
hallucination during BESREMi therapy should avoid driving or using machinery. 

5.16 Embryo-Fetal Toxicity 
Based on the mechanism of action, BESREMi can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information and Use in Specific Populations (8.1)].
Pregnancy testing is recommended in females of reproductive potential prior to treatment with BESREMi. 
Advise females of reproductive potential to use an effective method of contraception during treatment with 
BESREMi and for at least 8 weeks after the final dose [see Dosage and Administration (2.1) in the full 
prescribing information and Use in Specific Populations (8.1, 8.3)].
6   ADVERSE REACTIONS 

6.1 Clinical Trials Experience 
The following clinically significant adverse reactions are described elsewhere in the labeling. 
      •  Depression and Suicide [see Warnings and Precautions (5.1)]
      •  Endocrine Toxicity [see Warnings and Precautions (5.2)]
      •  Cardiovascular Toxicity [see Warnings and Precautions (5.3)]
      •  Decreased Peripheral Blood Counts [see Warnings and Precautions (5.4)]
      •  Hypersensitivity Reactions [see Warnings and Precautions (5.5)]
      •  Pancreatitis [see Warnings and Precautions (5.6)]
      •  Colitis [see Warnings and Precautions (5.7)]
      •  Pulmonary Toxicity [see Warnings and Precautions (5.8)]
      •  Ophthalmologic Toxicity [see Warnings and Precautions (5.9)]
      •  Hyperlipidemia [see Warnings and Precautions (5.10)]
      •  Hepatotoxicity [see Warnings and Precautions (5.11)]
      •  Renal Toxicity [see Warnings and Precautions (5.12)]
      •  Dental and Periodontal Toxicity [see Warnings and Precautions (5.13)]
      •  Dermatologic Toxicity [see Warnings and Precautions (5.14)]
      •  Driving and Operating Machinery [see Warnings and Precautions (5.15)]
      •  Embryo-Fetal Toxicity [see Warnings and Precautions (5.16)]
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The pooled safety population described in the Warnings and Precautions section reflects exposure to BESREMi 
as monotherapy for the treatment of polycythemia vera dosed every two to four weeks in 178 patients in 
two open-label trials [PEGINVERA, PROUD/CONTINUATION PV]. The mean age at baseline was 58.6 years 
(range 30-85 years), 88 (49.4%) women, 90 (50.6%) men, 177 (99%) Caucasian and 1 (1%) Asian. Among 
178 patients who received BESREMi, 80% were exposed for 12 months or longer. The mean dose of 
BESREMi was 334 mcg SD ± 121 during the treatment period. In this pooled safety population, the most 
common adverse reactions greater than 10%, were liver enzyme elevations (20%), leukopenia (20%), 
thrombocytopenia (19%), arthralgia (13%), fatigue (12%), myalgia (11%), and influenza-like illness (11%). 
The safety findings described below reflect exposure to BESREMi as monotherapy for the treatment of 
polycythemia vera in 51 patients in the PEGINVERA study [see Clinical Studies (14) in the full prescribing 
information]. Among the 51 patients receiving BESREMi, 71% were exposed for 12 months or longer, 63% 
were exposed for three years or longer, and 53% were exposed for greater than five years. 
Serious adverse reactions were reported in 16% of patients in the PEGINVERA study. The most common 
serious adverse reactions observed during the study (≥ 4%) included urinary tract infection (8%), transient 
ischemic attack (6%) and depression (4%). 

WARNING: RISK OF SERIOUS DISORDERS 
Risk of Serious Disorders: Interferon alfa products may cause or aggravate fatal or life-threatening 
neuropsychiatric, autoimmune, ischemic, and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. Therapy should be withdrawn in patients 
with persistently severe or worsening signs or symptoms of these conditions. In many, but not all 
cases, these disorders resolve after stopping therapy [see Warnings and Precautions (5.1, 5,2, 5.3, 
5.4) and Adverse Reactions (6.1)].

Adverse reactions requiring permanent discontinuation in >2% of patients who received BESREMi included 
depression (8%) arthralgia (4%), fatigue (4%), and general physical health deterioration (4%) In the 
PEGINVERA study, patients were not pre-screened for depression or anxiety disorders. 
The most common adverse reactions reported in ≥10% of patients in the PEGINVERA study are listed in 
Table 2. 

*Adverse Reactions defined as all treatment emergent adverse events
Grouped Term Definitions
a Includes pyrexia, chills, and influenza-like illness. 
b Includes asthenia, malaise, and fatigue. 
c Includes pharyngitis and nasopharyngitis. 
d Includes musculoskeletal pain, back pain, pain in extremity, bone pain, flank pain, and spinal pain. 
e Includes headache, migraine, and head pain. 
f Includes night sweats and hyperhidrosis. 
g Includes upper respiratory tract infection, rhinitis, bronchitis, and respiratory tract infection. 
h Includes abdominal pain upper, abdominal pain lower, and abdominal pain. 
i Includes insomnia, sleep disorder, and abnormal dreams. 
j Includes peripheral edema and generalized edema. 
k Includes hypertension and hypertensive crisis. 
l Includes rash, maculopapular rash, and pruritic rash. 
m Includes transaminase increase, hepatic enzyme increase, GGT increase, AST increase, and ALT 

increase. 
Clinically relevant adverse reactions in < 10% of patients include: 
Cardiovascular System: Atrial fibrillation

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 interferon alfa-2b products may be misleading. 
The incidence of binding antibodies to ropeginterferon alfa-2b-njft was 1.4% (2/146) and they were 
observed as early as 8 weeks post-dosing. Among the patients who tested positive for binding antibodies, 
none developed neutralizing antibodies. 
7   DRUG INTERACTIONS 

7.1 Drugs Metabolized by Cytochrome P450 
Certain proinflammatory cytokines, including interferons, can suppress CYP450 enzymes resulting in 
increased exposures of some CYP substrates [see Clinical Pharmacology (12.3) in the full prescribing 
information]. Therefore, patients on BESREMi who are receiving concomitant drugs that are CYP450 
substrates with a narrow therapeutic index should be monitored to inform the need for dosage 
modification for these concomitant drugs. 

7.2 Myelosuppressive Agents 
Concomitant use of BESREMi and myelosuppressive agents can produce additive myelosuppression. 
Avoid use and monitor patients receiving the combination for effects of excessive myelosuppression [see 
Warnings and Precautions (5.4)].

7.3 Narcotics, Hypnotics or Sedatives 
Concomitant use of BESREMi and narcotics, hypnotics or sedatives can produce additive neuropsychiatric 
side effects. Avoid use and monitor patients receiving the combination for effects of excessive CNS toxicity 
[see Warnings and Precautions (5.1)].
8   USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Risk Summary
Available human data with BESREMi use in pregnant women are insufficient to identify a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal studies assessing 
reproductive toxicity of BESREMi have not been conducted. Based on mechanism of action and the role of 
interferon alfa in pregnancy and fetal development, BESREMi may cause fetal harm and should be assumed 
to have abortifacient potential when administered to a pregnant woman. There are adverse effects on 
maternal and fetal outcomes associated with polycythemia vera in pregnancy (see Clinical Considerations).
Advise pregnant women of the potential risk to a fetus. 
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage is 2-4%  
and 15-20%, respectively. 
Clinical Considerations
Disease-Associated Maternal and/or Embryo-Fetal Risk 
Untreated polycythemia vera during pregnancy is associated with adverse maternal outcomes such as 
thrombosis and hemorrhage. Adverse pregnancy outcomes associated with polycythemia vera include 
increased risk for miscarriage. 

8.2 Lactation 
There are no data on the presence of BESREMi in human or animal milk, the effects on the breastfed child, 
or the effects on milk production. Because of the potential for serious adverse reactions in breastfed children 
from BESREMi, advise women not to breastfeed during treatment and for 8 weeks after the final dose. 

8.3 Females and Males of Reproductive Potential 
BESREMi may cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)].
Pregnancy Testing
Pregnancy testing prior to BESREMi treatment is recommended for females of reproductive potential. 
Contraception
Females
Advise female patients of reproductive potential to use effective contraception during treatment with BESREMi 
and for at least 8 weeks after the final dose. 
Infertility
Females
Based on its mechanism of action, BESREMi can cause disruption of the menstrual cycle [see Clinical 
Pharmacology (12.1) in the full prescribing information]. No animal fertility studies have been conducted 
with BESREMi. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Clinical studies of BESREMi did not include sufficient numbers of subjects aged 65 years and over to 
determine whether they respond differently from younger subjects. Other reported clinical experience has 
not identified differences in responses between the elderly and younger patients. In general, dose selection 
for an elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the 
greater frequency of decreased hepatic, renal, or cardiac function and of concomitant disease or other therapy. 

8.6 Renal Impairment 
No dose adjustment is necessary in patients with estimated glomerular filtration rate (eGFR) ≥30 mL/min 
[see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid use of BESREMi in patients 
with eGFR <30 mL/min [see Warnings and Precautions (5.12)].

8.7 Hepatic Impairment 
BESREMi is contraindicated in patients with hepatic impairment (Child-Pugh B or C) [see Contraindications (4)].
Increased liver enzyme levels have been observed in patients treated with BESREMi. When the increase  
in liver enzyme levels is progressive and persistent, reduce the dose of BESREMi. If the increase in liver 
enzymes is progressive and clinically significant despite dose-reduction, or if there is evidence of hepatic 
impairment (Child-Pugh B or C), discontinue BESREMi [see Dosage and Administration (2.2) in the full 
prescribing information and Warnings and Precautions (5.11)].
10 OVERDOSAGE 
Overdosage of BESREMi may result in influenza-like symptoms or other adverse reactions. There is no 
antidote to BESREMi overdosage. In case of an overdose, frequently monitor signs and symptoms for 
adverse reactions. 
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Table 2 Adverse Reactions in > 10% of Subjects with Polycythemia Vera in the PEGINVERA Study  
Over 7.5 Years.

Adverse Reactions* BESREMi 
N=51 

%

Influenza-like illness a 59

Arthralgia 47

Fatigue b 47

Pruritus 45

Nasopharyngitis c 43

Musculoskeletal pain d 41

Headache e 39

Diarrhea 33

Hyperhidrosis f 29

Nausea 28

Upper respiratory tract infection g 27

Local administration site reactions 26

Dizziness 22

Abdominal pain h 20

Depression 20

Sleep disorder i 20

Leukopenia 18

Decreased appetite 18

Alopecia 16

Edema j 16

Hypertension k 16

Muscle spasms 16

Neutropenia 16

Rash l 16

Transaminase elevations m 16

Urinary tract infection 16

Thrombocytopenia 12

Vertigo 12
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Brief Summary of Prescribing Information for BESREMi (ropeginterferon alfa-2b-njft) 
BESREMi (ropeginterferon alfa-2b-njft) injection, for subcutaneous use 
See package insert for full Prescribing Information

1   INDICATIONS AND USAGE 
BESREMi is indicated for the treatment of adults with polycythemia vera. 
4   CONTRAINDICATIONS 
BESREMi is contraindicated in patients with: 
      •   Existence of, or history of severe psychiatric disorders, particularly severe depression, suicidal 

ideation, or suicide attempt 
      •   Hypersensitivity to interferons including interferon alfa-2b or any of the inactive ingredients of 

BESREMi 
      •   Moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment 
      •   History or presence of active serious or untreated autoimmune disease 
      •   Immunosuppressed transplant recipients 
5    WARNINGS AND PRECAUTIONS 

5.1 Depression and Suicide 
Life-threatening or fatal neuropsychiatric reactions have occurred in patients receiving interferon alfa 
products, including BESREMi. These reactions may occur in patients with and without previous psychiatric 
illness. Serious neuropsychiatric reactions have been observed in 3% of patients treated with BESREMi 
during the clinical development program. Among the 178 patients in the clinical development program of 
BESREMi, 17 cases of depression, depressive symptoms, depressed mood, and listlessness occurred. Of 
these seventeen cases, 3.4% of the patients recovered with temporary drug interruption and 2.8% stopped 
BESREMi treatment. 
Other central nervous system effects, including suicidal ideation, attempted suicide, aggression, bipolar 
disorder, mania and confusion have been observed with other interferon alfa products. BESREMi is 
contraindicated in patients with a history of severe psychiatric disorders, particularly severe depression, 
suicidal ideation, or suicide attempt [see Contraindications (4)].
Closely monitor patients for any symptoms of psychiatric disorders and consider psychiatric consultation 
and treatment if such symptoms emerge. If psychiatric symptoms worsen, it is recommended to discontinue 
BESREMi therapy. 

5.2 Endocrine Toxicity 
Endocrine toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities may include worsening hypothyroidism and hyperthyroidism. Autoimmune thyroiditis and 
hyperglycemia, including new onset type 1 diabetes, have been reported in patients receiving interferon  
alfa-2b products. Eight cases of hyperthyroidism (4.5%), seven cases of hypothyroidism (3.9%) and  
five cases (2.8%) of autoimmune thyroiditis/thyroiditis occurred in the development program of BESREMi. 
Do not use BESREMi in patients with active serious or untreated endocrine disorders associated with 
autoimmune disease [Contraindications (4)]. Evaluate thyroid function in patients who develop symptoms 
suggestive of thyroid disease during BESREMi therapy. Discontinue BESREMi in patients who develop 
endocrine disorders that cannot be adequately managed during treatment with BESREMi. 

5.3 Cardiovascular Toxicity 
Cardiovascular toxicity has occurred in patients receiving interferon alfa products, including BESREMi.  
Toxicities may include cardiomyopathy, myocardial infarction, atrial fibrillation and coronary artery 
ischemia [see Adverse Reactions (6.1)]. Patients with a history of cardiovascular disorders should be 
closely monitored for cardiovascular toxicity during BESREMi therapy. Avoid use of BESREMi in patients 
with severe or unstable cardiovascular disease, (e.g., uncontrolled hypertension, congestive heart failure 
(≥ NYHA class 2), serious cardiac arrhythmia, significant coronary artery stenosis, unstable angina) or 
recent stroke or myocardial infarction. 

5.4 Decreased Peripheral Blood Counts 
Decreased peripheral blood counts have occurred in patients receiving interferon alfa products, including 
BESREMi. These toxicities may include thrombocytopenia (increasing the risk of bleeding), anemia, and 
leukopenia (increasing the risk of infection). Thrombocytopenia of grade 3 (platelet counts <50,000 – 
25,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Anemia of grade 3 (Hgb < 8 g/dL) 
or greater occurred in 1% of BESREMi-treated patients. Leukopenia of grade 3 (WBC counts <2,000 – 
1,000/mm3) or greater occurred in 2% of BESREMi-treated patients. Infection occurred in 48% of BESREMi-
treated patients, while serious infections occurred in 8% of BESREMi-treated patients. Monitor complete 
blood counts at baseline, during titration and every 3-6 months during the maintenance phase. Monitor 
patients for signs and symptoms of infection or bleeding. 

5.5 Hypersensitivity Reactions 
Hypersensitivity reactions have occurred in patients receiving interferon alfa products, including BESREMi. 
BESREMi is contraindicated in patients with hypersensitivity reactions to interferon products or any of  
the inactive ingredients in BESREMi [see Contraindications (4)]. Toxicities may include serious, acute 
hypersensitivity reactions (e.g., urticaria, angioedema, bronchoconstriction, anaphylaxis). If such reactions 
occur, discontinue BESREMi and institute appropriate medical therapy immediately. Transient rashes may 
not necessitate interruption of treatment. 

5.6 Pancreatitis 
Pancreatitis has occurred in patients receiving interferon alfa products, including BESREMi. Pancreatitis 
was reported in 2.2% of patients receiving BESREMi. Symptoms may include nausea, vomiting, upper 
abdominal pain, bloating, and fever. Patients may experience elevated lipase, amylase, white blood cell 
count, or altered renal/hepatic function. Interrupt BESREMi treatment in patients with possible pancreatitis 
and evaluate promptly. Consider discontinuation of BESREMi in patients with confirmed pancreatitis. 

5.7 Colitis 
Fatal and serious ulcerative or hemorrhagic/ischemic colitis have occurred in patients receiving interferon 
alfa products, some cases occurring as early as 12 weeks after start of treatment. Symptoms may include 
abdominal pain, bloody diarrhea, and fever. Discontinue BESREMi in patients who develop these signs or 
symptoms. Colitis may resolve within 1 to 3 weeks of stopping treatment. 

5.8 Pulmonary Toxicity 
Pulmonary toxicity has occurred in patients receiving interferon alfa products, including BESREMi. Pulmonary 
toxicity may manifest as dyspnea, pulmonary infiltrates, pneumonia, bronchiolitis obliterans, interstitial 
pneumonitis, pulmonary hypertension, and sarcoidosis. Some events have resulted in respiratory failure 
or death. Discontinue BESREMi in patients who develop pulmonary infiltrates or pulmonary function 
impairment. 

5.9 Ophthalmologic Toxicity 
Ophthalmologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include severe eye disorders such as retinopathy, retinal hemorrhage, retinal 
exudates, retinal detachment and retinal artery or vein occlusion which may result in blindness. During 

BESREMi therapy, 23% of patients were identified with an eye disorder. Eyes disorders ≥5% included 
cataract (6%) and dry eye (5%). Advise patients to have eye examinations before and during BESREMi 
therapy, specifically in those patients with a retinopathy-associated disease such as diabetes mellitus or 
hypertension. Evaluate eye symptoms promptly. Discontinue BESREMi in patients who develop new or 
worsening eye disorders. 

5.10 Hyperlipidemia 
Hyperlipidemia has occurred in patients treated with interferon alfa products, including BESREMi. 
Hyperlipidemia, hypertriglyceridemia, or dyslipidemia occurred in 3% of patients receiving BESREMi. 
Elevated triglycerides may result in pancreatitis [see Warnings and Precautions (5.6)]. Monitor serum 
triglycerides before BESREMi treatment and intermittently during therapy and manage when elevated. 
Consider discontinuation of BESREMi in patients with persistently, markedly elevated triglycerides. 

5.11 Hepatotoxicity 
Hepatotoxicity has occurred in patients receiving interferon alfa products, including BESREMi. These toxicities 
may include increases in serum ALT, AST, GGT and bilirubin. BESREMi is contraindicated in patients with 
moderate (Child-Pugh B) or severe (Child-Pugh C) hepatic impairment [see Contraindications (4)]. 
Increases in serum ALT ≥3 times the upper limit of normal (ULN), AST ≥3 times the ULN, GGT ≥3 times 
the ULN, and bilirubin >2 times the ULN have been observed in patients treated with BESREMi. 
In the clinical development program of BESREMi, 36 patients (20%) experienced liver enzyme elevations, 
33 of whom had elevations of 1.25-5x ULN. Patients were able to resume BESREMi upon resolution of 
liver enzyme elevations. Liver enzyme elevations have also been reported in patients after long-term 
BESREMi therapy. 
Monitor liver enzymes and hepatic function at baseline and during BESREMi treatment. Reduce BESREMi 
dosage by 50 mcg for increased AST/ALT/GGT then monitor AST/ALT/GGT weekly until the values return  
to baseline or grade 1 (ALT and AST < 3 x ULN if baseline was normal; 1.5 - 3 x baseline if baseline was 
abnormal, and GGT < 2.5 x ULN if baseline was normal; 2 - 2.5 x baseline if baseline was abnormal) [see 
Dosage and Administration (2.3) in the full prescribing information]. If toxicity does not improve, continue 
decreasing the BESREMi dose at biweekly intervals until recovery to grade 1. Hold if AST/ALT/GGT  
> 20 x ULN and consider permanent discontinuation if increased liver enzyme levels persist after four dose-
reductions. Discontinue BESREMi in patients who develop evidence of hepatic decompensation (characterized 
by jaundice, ascites, hepatic encephalopathy, hepatorenal syndrome or variceal hemorrhage) during 
treatment [see Use in Specific Populations (8.7)].

5.12 Renal Toxicity 
Renal toxicity has occurred in patients receiving interferon alfa products, including BESREMi. During 
BESREMi therapy, <1% of patients were reported to develop renal impairment and <1% of patients were 
reported to have toxic nephropathy. Monitor serum creatinine at baseline and during therapy. Avoid use of 
BESREMi in patients with eGFR <30 mL/min. Discontinue BESREMi if severe renal impairment develops 
during treatment [see Use in Specific Populations (8.6)].

5.13 Dental and Periodontal Toxicity 
Dental and periodontal toxicities may occur in patients receiving interferon alfa products, including BESREMi. 
These toxicities may include dental and periodontal disorders, which may lead to loss of teeth. In addition, 
dry mouth could have a damaging effect on teeth and oral mucous membranes during long-term treatment 
with BESREMi. Patients should have good oral hygiene and regular dental examinations. 

5.14 Dermatologic Toxicity 
Dermatologic toxicity has occurred in patients receiving interferon alfa products, including BESREMi. These 
toxicities have included skin rash, pruritus, alopecia, erythema, psoriasis, xeroderma, dermatitis acneiform, 
hyperkeratosis, and hyperhidrosis. Consider discontinuation of BESREMi if clinically significant dermatologic 
toxicity occurs. 

5.15 Driving and Operating Machinery 
BESREMi may impact the ability to drive and use machinery. Patients should not drive or use heavy machinery 
until they know how BESREMi affects their abilities. Patients who experience dizziness, somnolence or 
hallucination during BESREMi therapy should avoid driving or using machinery. 

5.16 Embryo-Fetal Toxicity 
Based on the mechanism of action, BESREMi can cause fetal harm when administered to a pregnant woman 
[see Clinical Pharmacology (12.1) in the full prescribing information and Use in Specific Populations (8.1)].
Pregnancy testing is recommended in females of reproductive potential prior to treatment with BESREMi. 
Advise females of reproductive potential to use an effective method of contraception during treatment with 
BESREMi and for at least 8 weeks after the final dose [see Dosage and Administration (2.1) in the full 
prescribing information and Use in Specific Populations (8.1, 8.3)].
6   ADVERSE REACTIONS 

6.1 Clinical Trials Experience 
The following clinically significant adverse reactions are described elsewhere in the labeling. 
      •  Depression and Suicide [see Warnings and Precautions (5.1)]
      •  Endocrine Toxicity [see Warnings and Precautions (5.2)]
      •  Cardiovascular Toxicity [see Warnings and Precautions (5.3)]
      •  Decreased Peripheral Blood Counts [see Warnings and Precautions (5.4)]
      •  Hypersensitivity Reactions [see Warnings and Precautions (5.5)]
      •  Pancreatitis [see Warnings and Precautions (5.6)]
      •  Colitis [see Warnings and Precautions (5.7)]
      •  Pulmonary Toxicity [see Warnings and Precautions (5.8)]
      •  Ophthalmologic Toxicity [see Warnings and Precautions (5.9)]
      •  Hyperlipidemia [see Warnings and Precautions (5.10)]
      •  Hepatotoxicity [see Warnings and Precautions (5.11)]
      •  Renal Toxicity [see Warnings and Precautions (5.12)]
      •  Dental and Periodontal Toxicity [see Warnings and Precautions (5.13)]
      •  Dermatologic Toxicity [see Warnings and Precautions (5.14)]
      •  Driving and Operating Machinery [see Warnings and Precautions (5.15)]
      •  Embryo-Fetal Toxicity [see Warnings and Precautions (5.16)]
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in 
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
The pooled safety population described in the Warnings and Precautions section reflects exposure to BESREMi 
as monotherapy for the treatment of polycythemia vera dosed every two to four weeks in 178 patients in 
two open-label trials [PEGINVERA, PROUD/CONTINUATION PV]. The mean age at baseline was 58.6 years 
(range 30-85 years), 88 (49.4%) women, 90 (50.6%) men, 177 (99%) Caucasian and 1 (1%) Asian. Among 
178 patients who received BESREMi, 80% were exposed for 12 months or longer. The mean dose of 
BESREMi was 334 mcg SD ± 121 during the treatment period. In this pooled safety population, the most 
common adverse reactions greater than 10%, were liver enzyme elevations (20%), leukopenia (20%), 
thrombocytopenia (19%), arthralgia (13%), fatigue (12%), myalgia (11%), and influenza-like illness (11%). 
The safety findings described below reflect exposure to BESREMi as monotherapy for the treatment of 
polycythemia vera in 51 patients in the PEGINVERA study [see Clinical Studies (14) in the full prescribing 
information]. Among the 51 patients receiving BESREMi, 71% were exposed for 12 months or longer, 63% 
were exposed for three years or longer, and 53% were exposed for greater than five years. 
Serious adverse reactions were reported in 16% of patients in the PEGINVERA study. The most common 
serious adverse reactions observed during the study (≥ 4%) included urinary tract infection (8%), transient 
ischemic attack (6%) and depression (4%). 

WARNING: RISK OF SERIOUS DISORDERS 
Risk of Serious Disorders: Interferon alfa products may cause or aggravate fatal or life-threatening 
neuropsychiatric, autoimmune, ischemic, and infectious disorders. Patients should be monitored 
closely with periodic clinical and laboratory evaluations. Therapy should be withdrawn in patients 
with persistently severe or worsening signs or symptoms of these conditions. In many, but not all 
cases, these disorders resolve after stopping therapy [see Warnings and Precautions (5.1, 5,2, 5.3, 
5.4) and Adverse Reactions (6.1)].

Adverse reactions requiring permanent discontinuation in >2% of patients who received BESREMi included 
depression (8%) arthralgia (4%), fatigue (4%), and general physical health deterioration (4%) In the 
PEGINVERA study, patients were not pre-screened for depression or anxiety disorders. 
The most common adverse reactions reported in ≥10% of patients in the PEGINVERA study are listed in 
Table 2. 

*Adverse Reactions defined as all treatment emergent adverse events
Grouped Term Definitions
a Includes pyrexia, chills, and influenza-like illness. 
b Includes asthenia, malaise, and fatigue. 
c Includes pharyngitis and nasopharyngitis. 
d Includes musculoskeletal pain, back pain, pain in extremity, bone pain, flank pain, and spinal pain. 
e Includes headache, migraine, and head pain. 
f Includes night sweats and hyperhidrosis. 
g Includes upper respiratory tract infection, rhinitis, bronchitis, and respiratory tract infection. 
h Includes abdominal pain upper, abdominal pain lower, and abdominal pain. 
i Includes insomnia, sleep disorder, and abnormal dreams. 
j Includes peripheral edema and generalized edema. 
k Includes hypertension and hypertensive crisis. 
l Includes rash, maculopapular rash, and pruritic rash. 
m Includes transaminase increase, hepatic enzyme increase, GGT increase, AST increase, and ALT 

increase. 
Clinically relevant adverse reactions in < 10% of patients include: 
Cardiovascular System: Atrial fibrillation

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 interferon alfa-2b products may be misleading. 
The incidence of binding antibodies to ropeginterferon alfa-2b-njft was 1.4% (2/146) and they were 
observed as early as 8 weeks post-dosing. Among the patients who tested positive for binding antibodies, 
none developed neutralizing antibodies. 
7   DRUG INTERACTIONS 

7.1 Drugs Metabolized by Cytochrome P450 
Certain proinflammatory cytokines, including interferons, can suppress CYP450 enzymes resulting in 
increased exposures of some CYP substrates [see Clinical Pharmacology (12.3) in the full prescribing 
information]. Therefore, patients on BESREMi who are receiving concomitant drugs that are CYP450 
substrates with a narrow therapeutic index should be monitored to inform the need for dosage 
modification for these concomitant drugs. 

7.2 Myelosuppressive Agents 
Concomitant use of BESREMi and myelosuppressive agents can produce additive myelosuppression. 
Avoid use and monitor patients receiving the combination for effects of excessive myelosuppression [see 
Warnings and Precautions (5.4)].

7.3 Narcotics, Hypnotics or Sedatives 
Concomitant use of BESREMi and narcotics, hypnotics or sedatives can produce additive neuropsychiatric 
side effects. Avoid use and monitor patients receiving the combination for effects of excessive CNS toxicity 
[see Warnings and Precautions (5.1)].
8   USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
Risk Summary
Available human data with BESREMi use in pregnant women are insufficient to identify a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal studies assessing 
reproductive toxicity of BESREMi have not been conducted. Based on mechanism of action and the role of 
interferon alfa in pregnancy and fetal development, BESREMi may cause fetal harm and should be assumed 
to have abortifacient potential when administered to a pregnant woman. There are adverse effects on 
maternal and fetal outcomes associated with polycythemia vera in pregnancy (see Clinical Considerations).
Advise pregnant women of the potential risk to a fetus. 
The estimated background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage is 2-4%  
and 15-20%, respectively. 
Clinical Considerations
Disease-Associated Maternal and/or Embryo-Fetal Risk 
Untreated polycythemia vera during pregnancy is associated with adverse maternal outcomes such as 
thrombosis and hemorrhage. Adverse pregnancy outcomes associated with polycythemia vera include 
increased risk for miscarriage. 

8.2 Lactation 
There are no data on the presence of BESREMi in human or animal milk, the effects on the breastfed child, 
or the effects on milk production. Because of the potential for serious adverse reactions in breastfed children 
from BESREMi, advise women not to breastfeed during treatment and for 8 weeks after the final dose. 

8.3 Females and Males of Reproductive Potential 
BESREMi may cause embryo-fetal harm when administered to a pregnant woman [see Use in Specific 
Populations (8.1)].
Pregnancy Testing
Pregnancy testing prior to BESREMi treatment is recommended for females of reproductive potential. 
Contraception
Females
Advise female patients of reproductive potential to use effective contraception during treatment with BESREMi 
and for at least 8 weeks after the final dose. 
Infertility
Females
Based on its mechanism of action, BESREMi can cause disruption of the menstrual cycle [see Clinical 
Pharmacology (12.1) in the full prescribing information]. No animal fertility studies have been conducted 
with BESREMi. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Clinical studies of BESREMi did not include sufficient numbers of subjects aged 65 years and over to 
determine whether they respond differently from younger subjects. Other reported clinical experience has 
not identified differences in responses between the elderly and younger patients. In general, dose selection 
for an elderly patient should be cautious, usually starting at the low end of the dosing range, reflecting the 
greater frequency of decreased hepatic, renal, or cardiac function and of concomitant disease or other therapy. 

8.6 Renal Impairment 
No dose adjustment is necessary in patients with estimated glomerular filtration rate (eGFR) ≥30 mL/min 
[see Clinical Pharmacology (12.3) in the full prescribing information]. Avoid use of BESREMi in patients 
with eGFR <30 mL/min [see Warnings and Precautions (5.12)].

8.7 Hepatic Impairment 
BESREMi is contraindicated in patients with hepatic impairment (Child-Pugh B or C) [see Contraindications (4)].
Increased liver enzyme levels have been observed in patients treated with BESREMi. When the increase  
in liver enzyme levels is progressive and persistent, reduce the dose of BESREMi. If the increase in liver 
enzymes is progressive and clinically significant despite dose-reduction, or if there is evidence of hepatic 
impairment (Child-Pugh B or C), discontinue BESREMi [see Dosage and Administration (2.2) in the full 
prescribing information and Warnings and Precautions (5.11)].
10 OVERDOSAGE 
Overdosage of BESREMi may result in influenza-like symptoms or other adverse reactions. There is no 
antidote to BESREMi overdosage. In case of an overdose, frequently monitor signs and symptoms for 
adverse reactions. 
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Table 2 Adverse Reactions in > 10% of Subjects with Polycythemia Vera in the PEGINVERA Study  
Over 7.5 Years.

Adverse Reactions* BESREMi 
N=51 

%

Influenza-like illness a 59

Arthralgia 47

Fatigue b 47

Pruritus 45

Nasopharyngitis c 43

Musculoskeletal pain d 41

Headache e 39

Diarrhea 33

Hyperhidrosis f 29

Nausea 28

Upper respiratory tract infection g 27

Local administration site reactions 26

Dizziness 22

Abdominal pain h 20

Depression 20

Sleep disorder i 20

Leukopenia 18

Decreased appetite 18

Alopecia 16

Edema j 16

Hypertension k 16

Muscle spasms 16

Neutropenia 16

Rash l 16

Transaminase elevations m 16

Urinary tract infection 16

Thrombocytopenia 12

Vertigo 12
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SOME PATIENTS WITH acute myeloid leukemia (AML) could have 
a faster path to allogenic stem cell transplant—and less toxic 
chemotherapy—based on new findings that challenge conven-
tional thinking about the best way to make a transplant successful.

The phase 3 study, called ASAP, asked whether all patients must 
achieve complete remission (CR) prior to allogenic hematopoietic 
cell transplant (allo-HCT), given the development of sequential 
conditioning methods with cytarabine or melphalan in the 
2 weeks prior to transplant. If requiring patients to undergo 
intensive “salvage” chemotherapy to achieve remission doesn’t 
produce better results than sequential conditioning, a rethinking 
is in order, reasoned scientists from University of Muenster and 
Technical University/University Hospital, Dresden, Germany.

Johannes Schetelig, MD, MSc, professor of medicine at Technical 
University in Dresden, outlined the findings at a news conference 
before presenting them at a plenary session December 11, 2022.1 

It’s not that attaining CR has no link to a successful transplant. 
Failure to do so is a risk factor. But bombarding a patient with 
chemotherapy to achieve CR works only about half the time, 
and doing so can delay getting a patient to allo-HCT when 
that process would produce the best outcome, especially in 
an aggressive disease such as AML.2 The transplant process can 
be challenging; if a relative is not a donor match, transplant 
centers must search for a donor through human leukocyte antigen 
(HLA) matching, a process far more complex and uncertain than 
blood type matching.

Despite the logic of this hypothesis, investigators were amazed 
by the findings. For the patients not receiving salvage therapy, 
time to transplant was cut in half, resulting in success rates that 
slightly favored those who skipped salvage therapy after 8 weeks 
and held up after 3 years.

“We were astonished—we never expected these results,” 
Schetelig, the abstract’s senior author, said in a statement.3

“Patients did not gain additional benefit from salvage chemo-
therapy at all. It suggests we should think about starting the 
process of allo-transplantation as soon as possible.”

Of interest to payers, the patients who skipped salvage chemo-
therapy had fewer high-grade adverse events and spent less 
time in the hospital, Schetelig said. “Yet time to discharge and 
in-hospital mortality after transplantation did not differ between 
the 2 arms,” he said.

Joseph Alvarnas, MD, vice president of government affairs for 
City of Hope, Duarte, California, whose area of clinical expertise is 
in bone marrow and stem cell transplantation, called the findings 
“extraordinarily important.” 

“These data show very clearly that sequential treatment that 
culminates in transplant represents a highly effective strategy for 
caring for patients with relapsed/refractory AML,” said Alvarnas, 
who is editor in chief of Evidence-Based Oncology.™ This should 
provoke us to think more strategically and prospectively about 
getting patients HLA-typed and referred for transplant services as 
part of a coordinated episode of care that minimizes delays and 
maximizes the chances for survival for this vulnerable population.”

Study Approach and Methods
The approach was straightforward: Investigators identified adult 
patients with non-favorable risk AML and randomly assigned 
them 1:1 to pursue either a remission induction strategy, receiving 

treatment with cytarabine twice a day for 3 days followed by 
mitoxantrone before receiving allo-HCT; or a disease control 
strategy prior to sequential conditioning and allo-HCT. In the 
second arm, a watchful waiting approach was recommended; 
however, low-dose cytarabine was permitted with single doses 
of mitoxantrone for disease control. The primary end point was 
treatment success based on a measure of CR on day 56 (8 weeks) 
after transplant; investigators measured noninferiority within a 
margin of 5%. Secondary end points were overall survival (OS) and 
leukemia-free survival.

A total of 281 patients were enrolled and 276 were analyzed; 138 
patients were in the disease control arm and 134 were in remission 
induction arm. In the disease control arm, 105 of the 138 patients 
stayed on watchful waiting until sequential conditioning, with 33 
(24%) needing disease control treatment. In the remission induc-
tion arm, 62 patients (46%) achieved a CR and 5 patients needed a 
second round of chemotherapy. The rest continued to transplant 
without additional attempts to induce complete remission.

Median time to transplant was 4 weeks in the disease control 
arm and 8 weeks in the remission induction arm. At 24 weeks 
post randomization, 98% and 96% of the patients had received 
transplants in the disease control and remission induction 
arms, respectively.

The primary end point was reached when 84.1% of the patients 
in the disease control arm and 81.3% of those in the remission 
induction arm; the test for inferiority was P = .047. One-year 
leukemia-free survival from 8 weeks posttransplant was 71.5% in 
the disease control arm and 69.6% in the remission induction arm.

Schetelig noted that the primary end point missed statistical 
significance but he highlighted the importance of the long-term 
outcomes. After a median follow-up from randomization of 37 
months, 1 year OS was 69.1% (95% CI, 60.6-76.1) for disease 
control vs 71.9% (95% CI, 63.3-78.9) for remission induction. 
Three-year OS rates were 51.0% (95% CI, 41.8-59.8) and 54.2% 
(95% CI, 44.4-62.9), respectively. ◆
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Is Remission Always Needed Before Transplant in AML? 
Study Says No, Could Mean Less Toxic Chemotherapy

MARY CAFFREY

Expert: More Effective GvHD 
Prevention Strategies Could 
Provide Real Cost Savings 
to the Health Care System
Read more at: https://bit.ly/3WQ7bw9
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Federico Stella, MD, Explains Findings That Challenge Need for Neutropenic Diet 
During Stem Cell Transplant 
Produced by Hayden E. Klein and Mary Caffrey

Federico Stella, MD, a hematology resident at the University of Milan, 
taly, discusses study results demonstrating no signifi cant difference in 
infection rates between patients following  restrictive vs nonrestrictive 
neutropenic diets after undergoing hematopoietic stem cell trans-
plantation. These phase 3 data were presented at the 64th American 
Society of Hematology Annual Meeting and Exposition. 

This transcript has been lightly edited for clarity.

EBO: Can you give a summary of the study design?

STELLA: We designed a multicenter, randomized study trying to demon-
strate that the use of a restrictive neutropenic diet is basically useless 
for preventing infections in our patients undergoing hematopoietic 
stem cell transplantation. We designed and conducted a randomized 
noninferiority trial that compared the 2 arms. Patients randomized in 
the standard arm received during the period of neutropenia—so low 
blood cell counts—a restrictive diet consisting of only foods cooked 
above 80 °C. That is, more or less, 175 °F. Patients randomized in 
the experimental arm received during the period of neutropenia no 
restrictive diet. So it’s a diet compliant to hospital hygiene standards 
that allows patients to eat fresh fruit, fresh vegetables, cold cuts, and 
sausages that were forbidden in the standard arm.

EBO: Did you have any pushback when designing this study, which 
challenges a long-held belief that the neutropenic diet is necessary?

STELLA: It is a very long-lasting belief, as you have correctly highlighted, 
but several centers have the feeling that restrictive diet is basically not 
capable to prevent infections. It was a widespread idea, even because 
we have observational data that highlighted a paradoxical link between 
the use of neutropenic diet and higher incidence of infection. And it will 
be explained from the impact of diet on our microbiota, so the content 
of bacteria in our gut. It was challenging the status quo, it’s true. But it 
was a status quo that, thanks to other observational studies and studies 
in other settings rather than hematopoietic stem cell transplantation, 
was already challenged. And I think that the merit of these studies is to 

demonstrate something that everyone already thought but [was] never 
tested prospectively. In 2016, when Professor Paolo Corradini—that 
is the mind behind this study—read over this observational data [and] 
said we have to stop restricting the diet of our patients; it is useless. But 
on the other side methodologically, scientifi cally, the right thing to do 
to stop the use of this diet safely is to conduct a randomized trial that 
defi nitely demonstrates that the use of it because prospective data was 
lac ing  e wanted to, and he wanted to fi ll this gap and to put a cross 
on the use of a nonrestrictive diet in the most methodologically correct 
way. So we designed this randomized study.

EBO: Can you explain the distinction between testing for noninferiority 
vs superiority?

STELLA: This distinction is crucial basically for a statistical design 
because, if you want to test the hypothesis of noninferiority, we need a 
lower number of patients to be enrolled. We wanted to test the noninfe-
riority because we want to be sure that we are not exposing our patients 
to a higher risk of infection, obviously. We don’t want to demonstrate 
the superiority of nonrestrictive diet because it’s quite obvious that if 
you understand that 2 things are equal and one is more complex than 
the other, you will choose the easy path. So that’s the rationale behind 
the design of the study. ◆
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A S H  S P O T L I G H T

“It was challenging the status quo, it’s true. 
But it was a status quo that, thanks to other 
observational studies and studies in other 
settings rather than hematopoietic stem cell 
transplantation, was already challenged.”

—Federico Stella, MD,
hematology resident,

The University of Milan
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To decrease the incidence of chemotherapy-induced 
myelosuppression in patients when administered prior to a platinum/
etoposide-containing regimen or topotecan-containing regimen

FOR EXTENSIVE-STAGE 
SMALL CELL LUNG 
CANCER (ES-SCLC)

SPARE THE MARROW. SPEAR THE TUMOR.
COSELA HELPS PROTECT AGAINST MYELOSUPPRESSION, WHILE CHEMOTHERAPY TARGETS CANCER CELLS

COSELA™ (trilaciclib) helps 
protect hematopoietic stem 
and progenitor cells (HSPCs), 
the source of blood cell 
lineages, including neutrophils, 
red blood cells, and platelets

THE FIRST AND ONLY PROACTIVE MULTILINEAGE MYELOPROTECTION THERAPY
In the Pivotal Study in 1st-line ES-SCLC, COSELA administered before an etoposide/carboplatin + atezolizumab (E/P/A) 
regimen resulted in1:

REDUCED INCIDENCE AND DURATION OF SEVERE NEUTROPENIA
Primary Endpoints: 1.9% vs 49.1% (P<0.0001) and 0 days vs 4 days (P<0.0001) with and without COSELA, respectively* 
NUMERICALLY LOWERED INCIDENCE OF GRADE 3/4 ANEMIA AND RBC TRANSFUSIONS
Secondary Endpoints: 19% vs 28% and 13% vs 21% with and without COSELA, respectively†

REDUCED THE INCIDENCE OF GRADE 3/4 THROMBOCYTOPENIA
Secondary Endpoint: 1.9% vs 37.7% with and without COSELA (P=0.0026)‡

REDUCED RATE OF CHEMOTHERAPY DOSE REDUCTIONS
Secondary Endpoint: 2.1 vs 8.5 with and without COSELA (P=0.0195)§

   REVIEW MULTILINEAGE EFFICACY AT COSELA.COM

INDICATION
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when 
administered prior to a platinum/etoposide-containing regimen or topotecan-containing regimen for extensive-stage small 
cell lung cancer (ES-SCLC).
* Multiplicity-adjusted P values. Adjusted relative risk (aRR) 0.038 (95% CI, 0.008, 0.195) and mean difference -3.6 (95% CI, -4.9, -2.3), respectively. Duration 
evaluated in Cycle 1.

†aRR 0.663 (95% CI, 0.336, 1.310) and aRR 0.642 (95% CI, 0.294, 1.404). RBC transfusions measured on/after 5 weeks. Grade 3/4 anemia defined as Grade 3/4 
decreased hemoglobin.

‡Raw one-sided P value not adjusted for multiplicity. aRR 0.053 (95% CI, 0.008, 0.356). Results for platelet endpoints including incidence of Grade 3/4 
thrombocytopenia and platelet transfusions were not consistent across COSELA clinical trials; in studies 2 and 3, no difference in the incidence of Grade 3/4 
thrombocytopenia AEs was observed between the COSELA and placebo groups.

§Raw one-sided P value not adjusted for multiplicity. Rate of all-cause dose reductions, events per 100 cycles. aRR 0.242 (95% CI, 0.079, 0.742).

References: COSELA (trilaciclib). Prescribing Information. G1 Therapeutics, Inc; 02/2021. 1. Daniel D, 
Kuchava V, Bondarenko I, et al. Trilaciclib prior to chemotherapy and atezolizumab in patients with 
newly diagnosed extensive-stage small cell lung cancer: a multicentre, randomised, double-blind, 
placebo-controlled Phase II trial. Int J Cancer. 2021;148:2557-2570. doi: 10.1002/ijc.33453.
G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks 
of G1 Therapeutics, Inc.
©2022 G1 Therapeutics, Inc. All rights reserved. US-2200057 05/2022

SELECT IMPORTANT SAFETY INFORMATION
CONTRAINDICATION
•  COSELA is contraindicated in patients with a history 

of serious hypersensitivity reactions to trilaciclib.

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis 
and Thrombophlebitis
•   COSELA administration can cause injection-site reactions, 

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

Acute Drug Hypersensitivity Reactions
•  COSELA administration can cause acute drug hypersensitivity 

reactions, which occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). 
Monitor patients for signs and symptoms of acute drug 
hypersensitivity reactions. For moderate (Grade 2) acute drug 

hypersensitivity reactions, stop infusion and hold COSELA until 
the adverse reaction recovers to Grade ≤1. For severe (Grade 3) 
or life-threatening (Grade 4) acute drug hypersensitivity 
reactions, stop infusion and permanently discontinue COSELA

Interstitial Lung Disease/Pneumonitis
•  Severe, life-threatening, or fatal interstitial lung disease 

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

Embryo-Fetal Toxicity
•  Based on its mechanism of action, COSELA can cause fetal 

harm when administered to a pregnant woman. Females 
of reproductive potential should use an effective method 
of contraception during treatment with COSELA and for 
at least 3 weeks after the final dose

ADVERSE REACTIONS
•  The most common adverse reactions (≥10%) were fatigue, 

hypocalcemia, hypokalemia, hypophosphatemia, aspartate 
aminotransferase increased, headache, and pneumonia.

To report suspected adverse reactions, contact G1 Therapeutics at 1-800-790-G1TX 
or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
This information is not comprehensive. Please see the Brief Summary of Prescribing 
Information on the adjacent page.
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To decrease the incidence of chemotherapy-induced 
myelosuppression in patients when administered prior to a platinum/
etoposide-containing regimen or topotecan-containing regimen

FOR EXTENSIVE-STAGE 
SMALL CELL LUNG 
CANCER (ES-SCLC)

SPARE THE MARROW. SPEAR THE TUMOR.
COSELA HELPS PROTECT AGAINST MYELOSUPPRESSION, WHILE CHEMOTHERAPY TARGETS CANCER CELLS

COSELA™ (trilaciclib) helps 
protect hematopoietic stem 
and progenitor cells (HSPCs), 
the source of blood cell 
lineages, including neutrophils, 
red blood cells, and platelets

THE FIRST AND ONLY PROACTIVE MULTILINEAGE MYELOPROTECTION THERAPY
In the Pivotal Study in 1st-line ES-SCLC, COSELA administered before an etoposide/carboplatin + atezolizumab (E/P/A) 
regimen resulted in1:

REDUCED INCIDENCE AND DURATION OF SEVERE NEUTROPENIA
Primary Endpoints: 1.9% vs 49.1% (P<0.0001) and 0 days vs 4 days (P<0.0001) with and without COSELA, respectively* 
NUMERICALLY LOWERED INCIDENCE OF GRADE 3/4 ANEMIA AND RBC TRANSFUSIONS
Secondary Endpoints: 19% vs 28% and 13% vs 21% with and without COSELA, respectively†

REDUCED THE INCIDENCE OF GRADE 3/4 THROMBOCYTOPENIA
Secondary Endpoint: 1.9% vs 37.7% with and without COSELA (P=0.0026)‡

REDUCED RATE OF CHEMOTHERAPY DOSE REDUCTIONS
Secondary Endpoint: 2.1 vs 8.5 with and without COSELA (P=0.0195)§

   REVIEW MULTILINEAGE EFFICACY AT COSELA.COM

INDICATION
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression in adult patients when 
administered prior to a platinum/etoposide-containing regimen or topotecan-containing regimen for extensive-stage small 
cell lung cancer (ES-SCLC).
* Multiplicity-adjusted P values. Adjusted relative risk (aRR) 0.038 (95% CI, 0.008, 0.195) and mean difference -3.6 (95% CI, -4.9, -2.3), respectively. Duration 
evaluated in Cycle 1.

†aRR 0.663 (95% CI, 0.336, 1.310) and aRR 0.642 (95% CI, 0.294, 1.404). RBC transfusions measured on/after 5 weeks. Grade 3/4 anemia defined as Grade 3/4 
decreased hemoglobin.

‡Raw one-sided P value not adjusted for multiplicity. aRR 0.053 (95% CI, 0.008, 0.356). Results for platelet endpoints including incidence of Grade 3/4 
thrombocytopenia and platelet transfusions were not consistent across COSELA clinical trials; in studies 2 and 3, no difference in the incidence of Grade 3/4 
thrombocytopenia AEs was observed between the COSELA and placebo groups.

§Raw one-sided P value not adjusted for multiplicity. Rate of all-cause dose reductions, events per 100 cycles. aRR 0.242 (95% CI, 0.079, 0.742).

References: COSELA (trilaciclib). Prescribing Information. G1 Therapeutics, Inc; 02/2021. 1. Daniel D, 
Kuchava V, Bondarenko I, et al. Trilaciclib prior to chemotherapy and atezolizumab in patients with 
newly diagnosed extensive-stage small cell lung cancer: a multicentre, randomised, double-blind, 
placebo-controlled Phase II trial. Int J Cancer. 2021;148:2557-2570. doi: 10.1002/ijc.33453.
G1 Therapeutics™ and the G1 Therapeutics logo, COSELA™ and the COSELA logo are trademarks 
of G1 Therapeutics, Inc.
©2022 G1 Therapeutics, Inc. All rights reserved. US-2200057 05/2022

SELECT IMPORTANT SAFETY INFORMATION
CONTRAINDICATION
•  COSELA is contraindicated in patients with a history 

of serious hypersensitivity reactions to trilaciclib.

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis 
and Thrombophlebitis
•   COSELA administration can cause injection-site reactions, 

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

Acute Drug Hypersensitivity Reactions
•  COSELA administration can cause acute drug hypersensitivity 

reactions, which occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). 
Monitor patients for signs and symptoms of acute drug 
hypersensitivity reactions. For moderate (Grade 2) acute drug 

hypersensitivity reactions, stop infusion and hold COSELA until 
the adverse reaction recovers to Grade ≤1. For severe (Grade 3) 
or life-threatening (Grade 4) acute drug hypersensitivity 
reactions, stop infusion and permanently discontinue COSELA

Interstitial Lung Disease/Pneumonitis
•  Severe, life-threatening, or fatal interstitial lung disease 

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

Embryo-Fetal Toxicity
•  Based on its mechanism of action, COSELA can cause fetal 

harm when administered to a pregnant woman. Females 
of reproductive potential should use an effective method 
of contraception during treatment with COSELA and for 
at least 3 weeks after the final dose

ADVERSE REACTIONS
•  The most common adverse reactions (≥10%) were fatigue, 

hypocalcemia, hypokalemia, hypophosphatemia, aspartate 
aminotransferase increased, headache, and pneumonia.

To report suspected adverse reactions, contact G1 Therapeutics at 1-800-790-G1TX 
or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.
This information is not comprehensive. Please see the Brief Summary of Prescribing 
Information on the adjacent page.
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COSELA™ (trilaciclib) for injection, for intravenous use

Initial U.S. Approval: 2021

BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE
COSELA is indicated to decrease the incidence of chemotherapy-induced myelosuppression 
in adult patients when administered prior to a platinum/etoposide-containing regimen or 
topotecan-containing regimen for extensive-stage small cell lung cancer (ES-SCLC).

DOSAGE AND ADMINISTRATION
Recommended Dosage
The recommended dose of COSELA is 240 mg/m2 per dose. Administer as a 30-minute 
intravenous infusion completed within 4 hours prior to the start of chemotherapy on each day 
chemotherapy is administered.
The interval between doses of COSELA on sequential days should not be greater than 28 hours.
Missed Treatment Session(s)
If the COSELA dose is missed, discontinue chemotherapy on the day the COSELA dose was 
missed. Consider resuming both COSELA and chemotherapy on the next scheduled day 
for chemotherapy.
Discontinuation of Treatment
If COSELA is discontinued, wait 96 hours from the last dose of COSELA before resumption 
of chemotherapy only.
Dose Modification for Adverse Reactions
Withhold, discontinue, or alter the administration of COSELA to manage adverse reactions 
as described in Table 1 [see Warnings and Precautions (5)].
Table 1: Recommended Actions for Adverse Reactions

Adverse 
Reaction

Severity Grade* Recommended Action

Injection site 
reactions 
including 
phlebitis and 
thrombophlebitis

Grade 1: Tenderness with 
or without symptoms (e.g., 
warmth, erythema, itching)

Interrupt or slow infusion of COSELA. If 
0.9% Sodium Chloride Injection, USP is 
being used as a diluent/flush, consider 
changing to 5% Dextrose Injection, USP 
as appropriate for subsequent infusions.

Grade 2: Pain; lipodystrophy; 
edema; phlebitis

Interrupt infusion of COSELA. If pain not 
severe, follow instructions for Grade 1. 
Otherwise, stop infusion in extremity and 
rotate site of infusion to site in alternative 
extremity. If 0.9% Sodium Chloride 
Injection, USP is being used as a diluent/
flush, consider changing to 5% Dextrose 
Injection, USP as appropriate for 
subsequent infusions. Central access 
may also be considered.

Grade 3: Ulceration or 
necrosis; severe tissue 
damage; operative 
intervention indicated.
Grade 4: Life- threatening 
consequences; urgent 
interventions indicated.

Stop infusion and permanently 
discontinue COSELA.

Acute drug 
hypersensitivity 
reactions

Grade 2: Moderate; 
minimal, local or noninvasive 
intervention indicated; limiting 
Activities of Daily Living (ADL).

Stop infusion and hold COSELA until 
recovery to Grade ≤1 or baseline, then 
consider resuming COSELA. If Grade 2 
recurs, permanently discontinue COSELA.

Grade 3: Severe or 
medically significant but not 
immediately life-threatening; 
hospitalization or prolongation 
of hospitalization indicated; 
disabling; limiting 
self-care ADL.
OR
Grade 4: Life-threatening 
consequences; urgent 
intervention indicated.

Permanently discontinue COSELA.

Interstitial 
lung disease/
pneumonitis

Grade 2 (symptomatic) Hold COSELA until recovery to 
Grade ≤1 or baseline, then consider 
resuming COSELA.
If Grade 2 recurs, permanently 
discontinue COSELA.

Grades 3: Severe symptoms; 
limiting self-care ADL; 
oxygen indicated.
OR 
Grade 4: Life-threatening 
respiratory compromise; 
urgent intervention 
indicated (e.g., tracheotomy 
or intubation)

Permanently discontinue COSELA.

Other toxicities

Grade 3: Severe or medically 
significant but not immediately 
life-threatening; hospitalization 
or prolongation of 
hospitalization indicated; 
disabling; limiting 
self-care ADL.

Hold COSELA until recovery to 
Grade ≤1 or baseline, then consider 
resuming COSELA. 
If Grade 3 recurs, permanently 
discontinue COSELA. 

Grade 4: Life-threatening 
consequences; urgent 
intervention indicated.

Permanently discontinue COSELA.

*National Cancer Institute – Common Terminology for Adverse Events (NCI-CTCAE) Version 4.03x

CONTRAINDICATIONS 
COSELA is contraindicated in patients with a history of serious hypersensitivity reactions 
to trilaciclib. Reactions have included anaphylaxis [see Warnings and Precautions (5.2)].

WARNINGS AND PRECAUTIONS
Injection-Site Reactions, Including Phlebitis and Thrombophlebitis
COSELA administration can cause injection-site reactions, including phlebitis and thrombophlebitis. 
Injection-site reactions, including phlebitis and thrombophlebitis, occurred in 56 (21%) of 
272 patients receiving COSELA in clinical trials, including Grade 2 (10%) and Grade 3 (0.4%) 
adverse reactions (ARs). The median time to onset from start of COSELA was 15 days (range 1 to 
542) and from the preceding dose of COSELA was 1 day (1 to 15). The median duration was 1 day 
(range 1 to 151 for the resolved cases). Injection-site reactions, including phlebitis and 
thrombophlebitis, resolved in 49 (88%) of the 56 patients and led to discontinuation of treatment 
in 3 (1%) of the 272 patients.
Monitor patients for signs and symptoms of injection-site reactions, phlebitis, and thrombophlebitis, 
including infusion-site pain and erythema during infusion. For mild (Grade 1) to moderate (Grade 2) 
injection-site reactions, flush line/cannula with at least 20 mL of sterile 0.9% Sodium Chloride 
Injection, USP or 5% Dextrose Injection, USP after end of infusion. For severe (Grade 3) or life-
threatening (Grade 4) injection-site reactions, stop infusion and permanently discontinue COSELA 
[see Dosage and Administration (2.2)].
Acute Drug Hypersensitivity Reaction
COSELA administration can cause acute drug hypersensitivity reactions, including facial edema 
and urticaria. Acute drug hypersensitivity reactions occurred in 16 (6%) of 272 patients receiving 
COSELA in clinical trials, including Grade 2 reactions (2%). One patient experienced a Grade 2 
anaphylactic reaction 4 days after receiving COSELA, which resolved with epinephrine, and 
treatment with COSELA was continued. The median time to onset from start of COSELA was 
77 days (range 2 to 256) and from the preceding dose of COSELA was 1 day (range 1 to 28). The 
median duration was 6 days (range 1 to 69 for the resolved cases). Acute drug hypersensitivity 
reactions resolved in 12 (75%) of the 16 patients.
Monitor patients for signs and symptoms of acute drug hypersensitivity reactions including 
facial, eye, and tongue edema, urticaria, pruritus, and anaphylactic reactions. For moderate 
(Grade 2) acute drug hypersensitivity reactions, stop infusion and hold COSELA until the adverse 

reaction recovers to Grade ≤1. For severe (Grade 3) or life-threatening (Grade 4) acute drug 
hypersensitivity reactions, stop infusion and permanently discontinue COSELA [see Dosage and 
Administration (2.2)].
Interstitial Lung Disease/Pneumonitis
Severe, life-threatening, or fatal interstitial lung disease (ILD) and/or pneumonitis can occur in 
patients treated with cyclin-dependent kinases (CDK)4/6 inhibitors, the same drug class as 
COSELA. ILD/pneumonitis occurred in 1 (0.4%) of 272 patients receiving COSELA in clinical trials. 
The adverse reaction was Grade 3 and reported 2 months after discontinuing COSELA, in a patient 
receiving a confounding medication. The adverse reaction did not resolve.
Monitor patients for pulmonary symptoms indicative of ILD/pneumonitis such as cough, dyspnea, 
and hypoxia. For recurrent moderate (Grade 2) ILD/pneumonitis, permanently discontinue 
COSELA. For severe (Grade 3) or life-threatening (Grade 4) ILD/pneumonitis, permanently 
discontinue COSELA [see Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Based on its mechanism of action, COSELA can cause fetal harm when administered to 
a pregnant woman. Females of reproductive potential should use an effective method 
of contraception during treatment with COSELA and for at least 3 weeks after the final dose [see 
Use in Specific Populations (8.1, 8.3)].

ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the label:
• Injection-Site Reactions, including phlebitis and thrombophlebitis [see Warnings and 

Precautions (5.1)]
• Acute Drug Hypersensitivity Reactions [see Warnings and Precautions (5.2)]
• ILD/Pneumonitis [see Warnings and Precautions (5.3)]
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical trials 
of another drug and may not reflect the rates observed in clinical practice.
The safety of COSELA was evaluated in Studies 1, 2, and 3 [see Clinical Studies (14)]. Patients 
received COSELA 240 mg/m2 by 30-minute intravenous infusion prior to chemotherapy on each 
chemotherapy day. The data described in this section reflect exposure to COSELA among 
240 patients (122 patients in the trilaciclib group and 118 patients in the placebo group) being 
treated for extensive stage-small cell lung cancer (ES-SCLC) in 3 randomized, double-blind, 
placebo-controlled trials: 32 patients with treatment naïve ES-SCLC received carboplatin (AUC 5 
Day 1) + etoposide (100 mg/m2 Days 1-3) every 21 days; 58 received carboplatin (AUC 5 Day 1) 
+ etoposide (100 mg/m2 Days 1-3) every 21 days + atezolizumab (1200 mg on Day 1) every 
21 days; 32 patients with previously treated ES-SCLC received topotecan (1.5 mg/m2 Days 1-5) 
every 21 days.
Study 1: COSELA Prior to Etoposide, Carboplatin, and Atezolizumab (E/P/A)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 1 (G1T28-05; NCT03041311) was an international, randomized (1:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide, 
carboplatin, and atezolizumab (E/P/A) for patients with newly diagnosed ES-SCLC not previously 
treated with chemotherapy. The data presented below are for the 105 patients who received 
study treatment.
Eighty-five percent of patients receiving COSELA and 91% receiving placebo completed 4 cycles 
of induction therapy.
Study 2: COSELA Prior to Etoposide and Carboplatin (E/P)
Patients with newly diagnosed ES-SCLC not previously treated with chemotherapy
Study 2 (G1T28-02; NCT02499770) was an international, randomized (1:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with etoposide 
and carboplatin (E/P) for patients with newly diagnosed ES-SCLC not previously treated with 
chemotherapy. The data presented below are for the 75 patients who received study treatment.
Seventy-six percent of patients in the COSELA group and 87% of patients in the placebo group 
completed at least 4 cycles of therapy. The median duration of treatment was 6 cycles in each 
treatment group.
Study 3: COSELA Prior to Topotecan
Patients with ES-SCLC previously treated with chemotherapy
Study 3 (G1T28-03; NCT02514447) was an international, randomized (2:1), double-blind, 
placebo-controlled study of COSELA or placebo administered prior to treatment with topotecan for 
patients with ES-SCLC previously treated with chemotherapy. The data presented below are for 
the 60 patients who received study treatment with the 1.5 mg/m2 dose of topotecan.
Thirty-eight percent of patients receiving COSELA and 29% of patients receiving placebo 
completed 5 or more cycles of therapy. The median duration of treatment was 3 cycles in each 
treatment group.
Integrated Safety Analysis
The adverse reaction summary presented in Table 3 are pooled safety results from Studies 1, 2, 
and 3. The patients included in the pooling are those randomized patients that received at least 1 
dose of COSELA (122 patients) or placebo (118 patients).
Seventy-one percent of patients receiving COSELA and 78% of patients receiving placebo 
completed at least 4 cycles of therapy. The median duration of treatment was the same (4 cycles) 
for patients receiving COSELA and placebo.
Serious adverse reactions occurred in 30% of patients receiving COSELA. Serious adverse 
reactions reported in >3% of patients who received COSELA included respiratory failure, 
hemorrhage, and thrombosis.
Permanent discontinuation due to an adverse reaction occurred in 9% of patients who received 
COSELA. Adverse reactions leading to permanent discontinuation of any study treatment for 
patients receiving COSELA included pneumonia (2%), asthenia (2%), injection-site reaction, 
thrombocytopenia, cerebrovascular accident, ischemic stroke, infusion-related reaction, 
respiratory failure, and myositis (<1% each).
Fatal adverse reactions were observed in 5% of patients receiving COSELA. Fatal adverse 
reactions for patients receiving COSELA included pneumonia (2%), respiratory failure (2%), acute 
respiratory failure (<1%), hemoptysis (<1%), and cerebrovascular accident (<1%).
Infusion interruptions due to an adverse reaction occurred in 4.1% of patients who 
received COSELA.
The most common adverse reactions (≥10%) were fatigue, hypocalcemia, hypokalemia, 
hypophosphatemia, aspartate aminotransferase increased, headache, and pneumonia. The most 
frequently reported Grade ≥3 adverse reaction (≥5%) in patients receiving COSELA occurring at 
the same or higher incidence than in patients receiving placebo was hypophosphatemia.
The most common adverse reactions reported in at least 5% of patients receiving COSELA with 
a ≥2% higher incidence compared to patients receiving placebo are shown in Table 3.
Table 3: Adverse Reactions in ≥5% Patients with SCLC Receiving COSELA (with ≥2% Higher 
Incidence in COSELA Compared to Placebo)

Adverse Reaction COSELA (N=122) Placebo (N=118)

All Gradesa

(%)
Grade ≥3 

(%)
All Gradesa

(%)
Grade ≥3 

(%)

Fatigue 34 3 27 2

Hypocalcemiab 24 <1 21 <1

Hypokalemiac 22 6 18 3

Hypophosphatemiad 21 7 16 2

Aspartate aminotransferase 
increasede

17 <1 14 <1

Headache 13 0 9 0

Pneumonia 10 7 8 7

Rash 9 <1 6 0

Infusion-related reaction 8 0 2 0

Edema peripheral 7 0 4 <1

Abdominal pain upper 7 0 3 0

Thrombosis 7 3 2 2

Hyperglycemia 6 2 3 0
aGraded per NCI CTCAE v4.03x
bHypocalcemia=calcium decreased (lab) or treatment-emergent adverse event (TEAE) preferred term 
‘Hypocalcemia’

cHypokalemia=potassium decreased (lab) or TEAE preferred terms ‘Hypokalemia,’ ‘Blood 
potassium decreased’

dHypophosphatemia=phosphate decreased (lab) or TEAE preferred terms ‘Hypophosphatemia,’ ‘Blood 
phosphorus decreased’

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

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

Drugs Recommendations Comments
Dofetilide The potential benefits of 

taking COSELA concurrently 
with dofetilide should be 
considered against the risk 
of QT interval prolongation.

Increased dofetilide blood levels 
may occur in patients who are also 
receiving COSELA. Increased plasma 
concentrations of dofetilide may 
cause serious ventricular arrhythmias 
associated with QT interval prolongation, 
including torsade de pointes.

Dalfampridine The potential benefits of taking 
COSELA concurrently with 
dalfampridine should be 
considered against the risk 
of seizures in these patients.

Increased dalfampridine blood levels 
may occur in patients who are also 
receiving COSELA. Elevated levels of 
dalfampridine increase the risk of seizure. 

Cisplatin Closely monitor for 
nephrotoxicity. 

Concurrent treatment with COSELA may 
increase the exposure and alter the net 
accumulation of cisplatin in the kidney, 
which may associate with dose-related 
nephrotoxicity. 

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on the mechanism of action, COSELA can cause fetal harm when administered to 
a pregnant woman [see Clinical Pharmacology (12)]. There are no available human or animal 
data on COSELA use to evaluate for a drug-associated risk of major birth defects, miscarriage 
or adverse maternal or fetal outcomes. Advise pregnant women of the potential risk to a fetus.
The background risk of major birth defects and miscarriage for the indicated population is 
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
However, the background risk of major birth defects is 2% to 4% and of miscarriage is 15% 
to 20% of clinically recognized pregnancies in the United States general population.
Lactation
Risk Summary
There are no data on the presence of trilaciclib in either human or animal milk, the effects on the 
breastfed child or the effects on milk production. Because of the potential for serious adverse 
reactions in breastfed children, advise lactating women to not breastfeed while taking COSELA 
and for at least 3 weeks after the last dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Based on its mechanism of action, COSELA can cause fetal harm if administered to a pregnant 
woman [see Use in Specific Populations (8.1)]. Pregnancy testing is recommended for females of 
reproductive potential prior to initiating COSELA.
Contraception
COSELA can cause fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1)]. Advise female patients of reproductive potential to use effective contraception 
during treatment with COSELA and for at least 3 weeks after the final dose.
Infertility
No studies have been performed in humans to evaluate the effects of COSELA on fertility 
in either sex.
Based on animal toxicology studies, COSELA may impair fertility in females of reproductive 
potential [see Nonclinical Toxicology (13.1)].
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
Geriatric Use
In the pooled efficacy dataset from Studies 1, 2 and 3, 46% of 123 patients randomized to 
COSELA were ≥65 years of age, and 49% of 119 patients randomized to placebo were ≥65 years 
of age. No overall differences in safety or effectiveness of COSELA were observed between these 
patients and younger patients.
Hepatic Impairment
Use of COSELA is not recommended in patients with moderate or severe hepatic impairment. No 
dosage adjustment is recommended for patients with mild hepatic impairment (total bilirubin 
≤ upper limit of normal [ULN] and aspartate aminotransferase [AST] > ULN, or total bilirubin 
>1.0 to 1.5 × ULN, irrespective of AST). The pharmacokinetics of COSELA have not been 
studied in patients with moderate or severe hepatic impairment (total bilirubin >1.5 × ULN, 
irrespective of AST) [see Clinical Pharmacology (12.3)]. 

PATIENT COUNSELING INFORMATION
Injection Site Reactions, Including Phlebitis and Thrombophlebitis
Inform patients of the signs and symptoms of injection-site reactions, including phlebitis and 
thrombophlebitis. Advise patients to contact their healthcare provider immediately for signs and 
symptoms of injection-site reactions, including phlebitis and thrombophlebitis [see Warnings and 
Precautions (5.1)].
Acute Drug Hypersensitivity Reactions
Advise patients to contact their healthcare provider immediately for signs and symptoms of acute 
drug hypersensitivity reactions, including facial, eye, and tongue edema, urticaria, pruritis, and 
anaphylactic reactions [see Warnings and Precautions (5.2)].
Interstitial Lung Disease/Pneumonitis
Advise patients to immediately report new or worsening respiratory symptoms [see Warnings and 
Precautions (5.3) and Dosage and Administration (2.2)].
Embryo-Fetal Toxicity
Advise females of reproductive potential of the potential risk to a fetus and to inform their 
healthcare provider of a known or suspected pregnancy [see Use in Specific Populations (8.1)].
Advise females of reproductive potential to use effective contraception during treatment with 
COSELA and for at least 3 weeks after the final dose [see Use in Specific Populations (8.1, 8.3)].
Lactation
Advise women not to breastfeed during treatment with COSELA and for at least 3 weeks after the 
final dose of COSELA [see Use in Specific Populations (8.2)].
Drug Interactions
Advise patients to inform their health care providers of all concomitant medications, including 
prescription medicines, over-the-counter drugs, vitamins, and herbal products [see Drug 
Interactions (7)].
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QUALITY IMPROVEMENT IN HEALTH CARE is not easy. It takes 
buy-in from many stakeholders, and progress can be hard won. 
For the first time, the American Society of Hematology (ASH) 
singled out those who are making these efforts work.1 During 
ASH’s 64th annual meeting and exposition in December 2022, 
a session chaired by Rachel Rosovsky, MD, MPH, director, 
Thrombosis Research, Division of Hematology  at Massachusetts 
General Hospital in Boston, featured 3 Guideline Implementation 
Champions who led efforts to ensure ASH Clinical Guidelines were 
being met within or across institutions.

According to criteria from ASH, each project had to have a 
measurable impact and incorporate a unique change strategy. The 
speakers discussed collaboration across departments, any barriers 
to change, and how they overcame them. The 3 champions were 
able to improve health outcomes while reducing days or hours of 
hospitalization—achievements of interest to managed care.

E-consults for Heparin-Induced Thrombocytopenia
Jori E. May, MD, an assistant professor of hematology/oncology 
at the University of Alabama at Birmingham (UAB), outlined 
how a cross-disciplinary team developed a system for e-consults 
to address frequent deviations from guideline-supported care 
for patients with suspected and confirmed heparin-induced 
thrombocytopenia (HIT). May noted that HIT is associated with 
high resource utilization because of higher rates of bleeding 
and thrombosis.2 Guidelines published in 2018 are divided into 
those specific to the diagnosis phase and those that are situation 
specific, May said. Of primary importance, May said, was that 
when patients with suspected HIT have a low probability 4T score, 
the ASH guideline recommends against laboratory testing. 

“[What] we saw at our institution—which unfortunately I 
think is pretty prevalent in most institutions—is frequent testing 
without consideration of a 4T score,” May said. Going further, 
an audit revealed frequent use of bivalirudin when 4T scores 
suggested it was not indicated, going against another guideline. 
Unnecessary bivalirudin use can result in bleeding and extended 
hospitalizations, May said. In addition, May said, “Warfarin was 
primarily used in our patients with HIT, with little use of direct 
oral anticoagulants [DOACs].” 

To better comply with guidelines regarding HIT, an electronic 
consultation process was implemented to ensure a hematologist 
consulted in all cases involving suspected HIT and a positive 
enzyme immunoassay (EIA). In a 1200-bed hospital, there were 
645 such tests a year, of which 101 were positive. 

Eliminating 645 EIAs seemed overwhelming, but managing 
the 101 positive cases seemed doable, May said. “We identified 
advocates in pharmacy, our client division laboratory, and 
clinical services that were frequently testing for it. That included 
our cardiovascular surgery colleagues, intensive care unit, and 
hospitalist colleagues [who] were interested in engaging on this 
issue,” she said.

Defining desire outcomes based on ASH guidelines was key. 
“Where did we think we could make a difference?” May asked. 
The first goal was to decrease unnecessary bivalirudin use, and 
a second goal was to improve use of DOACs—especially among 
patients with confirmed HIT. Finally, the team sought to decrease 
length of stay among patients with HIT with an improved 
protocol, she said.

The new protocol allowed providers to order EIAs, as they had 
in the past. But to reduce bivalirudin use, a positive EIA automat-
ically triggered an electronic consultation with the hematology 
team. This was a review of the medical record and a written 
recommendation in the chart. Hematologists did not see the 
patients, but sometimes they talked to the treating physician and 
made anticoagulation recommendations, May said, “particularly 
if we felt there was another cause of thrombocytopenia that might 
need attention.” 

A positive EIA would prompt a serotonin release assay (SRA) to 
confirm suspected HIT, and the e-consult service would review 
the SRA to offer a final recommendation, both written and 
verbal—including additional evaluation for thrombosis or deep 
vein thrombosis as needed. The process was kept efficient: consult 
responses took an average of 76 minutes to complete.

After 12 months, the results were impressive: The hematology 
team ended up providing final recommendations for 89 patients. 
The number of days of bivalirudin use dropped from 148 days 
per month across the institution to 92.8 days per month (patient 
counts on bivalirudin also dropped). May noted that in many 
cases the patient lacked a low probability 4T score, and the hema-
tology team offered assurances that nonheparin anticoagulation 
was not indicated. 

The initiative made progress in following the ASH guideline to 
promote DOAC use as well. A year prior to the e-consult effort, 
12 patients with HIT were discharged with warfarin (63%), 
compared with 7 on a DOAC (37%); after the change, 11 patients 
(85%) with HIT were discharged on a DOAC, compared with 2 
(15%) on warfarin.

Most impressively, the average length of stay for the HIT 
population was 39 days; after the e-consult shift, it fell to 17 days. 
“And the range was on the shorter side, which we’re quite excited 
about,” May said.

More changes are afoot. UAB is working with a new assay to 
replace the SRA and provide a faster, more accurate result. May 
offered advice for taking on quality initiatives. “One key thing for 
us was starting small and manageable. In an ideal world, perhaps 
we would be able to review every EIA order and make sure that 
only those that were productive were actually performed,” she 
said. “But we were a small team, and we didn’t think that that was 
feasible for us.

“At the same time, even though you’re starting small, 
I encourage you to think big,” she continued. “If you are able to 
make improvements, thinking forward to how you might expand 
those improvements is also important.”

Reducing Excess Aspirin Among Patients 
Anticoagulated for VTE
Jordan K. Schaefer, MD, a clinical professor of hematology at Rogel 
Cancer Center at University of Michigan Health in Ann Arbor, 
presented a project that involved 6 clinical sites. The project 
was launched between October 2017 and June 2018 and has 
sustained meaningful change over 5 years, involving more than 
4000 patients.3

The effort to reduce excess aspirin use among patients being 
treated for anticoagulation for venous thromboembolic disease 
(VTE) was a project of the Michigan Anticoagulation Quality 
Improvement (MAQI) Initiative, which combined the efforts of 5 
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urban sites and 1 rural site. It began with a simple 
idea: Look for patients who have no obvious reason 
to be on aspirin alongside warfarin or a DOAC—no 
recent myocardial infarction, no heart valve replace-
ment—but are nonetheless taking it despite recent 
guideline updates that recommend against taking 
aspirin this way, because of the risk of bleeding.

The first step, Schaefer said, was to evaluate 
the results of adding aspirin to anticoagulant 
therapy. “Among our warfarin-treated patients,” 
he said, “we found the number needed to harm 
was about 36. So for every 36 patients treated with 
combination therapy, we saw it led to an increased 
major bleeding event compared [with] patients on 
warfarin monotherapy.”

And adding aspirin didn’t seem to provide any 
benefit. The same pattern was found among 
patients taking combination therapy with DOACs, 
Schaefer said. 

He noted that the 2020 guideline specifically 
recommends suspending aspirin therapy—not 
merely not starting it—if patients with deep vein 
thrombosis or pulmonary embolism had been 
taking it for cardiovascular risk modification. 
“For about a third of our patients with guideline 
discordant therapy, our goal is to try to develop an 
intervention to bring these patients’ treatment more 
in line with ASH guidelines,” Schaefer said.

Staff at the 6 centers went to work. One unique 
element of the MAQI effort is that it allowed centers 
to customize approaches to identifying patients 
based on size and resources—some used pharma-
cists to help, some used electronic medical records. 
“We evaluated outcomes of the intervention based 
on the percent of patients with inappropriate aspirin 
use per month,” Schaefer said, and they also tracked 
site specific barriers to identification. 

The fact that aspirin is an OTC medication was 
acknowledged as an issue to tracking it. So was the 
fact that it’s not always clear which specialist—if 
any—ordered the aspirin in the first place. Finally, so 
many patients see aspirin as not very harmful that 
this could be a barrier to taking it out of regimens, 
Schaefer noted. 

 “We kind of started with the low-hanging fruit,” 
Schaefer said. Patients at anticoagulation clinics 
with no history of vascular disease, no history of 
heart valve replacement, or no heart transplant were 
identified, and some were simply asked to complete 
forms on aspirin use. Shared decision-making 
between patients and providers was encouraged, as 
was coordination among multiple providers, he said. 

Between the start of the initiative and the time of 
data cutoff in October 2022, there had been quite a 
shift. The mean level of aspirin use in the 24 months 
prior to the intervention was 19.1%, and just prior to 
the intervention it was 22.1%. Four years later, it was 
12.1%, and the most recent data showed the rate had 
fallen to 8%. (The cohort had 4017 patients: 43.7% 
were men, average age was 58 years, 49.1% were 
obese, and 21.5% had cancer.)

Prior to the intervention, the centers had a mean 
of 2.4 bleeding events per month, compared with 
1.7 events per month post intervention. There was 
also a statistically significant reduction in major 
bleeding, with 0.34% of patients experiencing major 
bleeding events preintervention, compared with 

0.25% of patients post intervention. Emergency 
department visits and admissions for bleeding also 
fell post intervention, Schaefer said. 

“The magnitude of the change is small, but 
considering the thousands of patients, this is 
significant,” he said. “Also, with the associated with 
health care costs and complications for patients 
experiencing bleed, we see some significant 
impact,” he said. 

Reducing Time to Delivering Analgesic Dose 
in Pediatric SCD
Andres Vasconez Samaniego, MD, now a fellow with 
Johns Hopkins University and the National Cancer 
Institute in Baltimore, Maryland, outlined how he 
and his former colleagues at Jackson Memorial 
Hospital and University of Miami in Florida, where 
Vasconez Samaniego was a resident, implemented 
a plan to dramatically reduce the time to give pain 
medication to pediatric patients with sickle cell 
disease (SCD) when they presented with vaso-oc-
clusive episodes.4

Despite guidelines from both ASH and the 
National Heart, Lung, and Blood Institute that call 
for rapid assessment and administration of the first 
opioid-based pain medication within 60 minutes 
of arrival at the emergency department, Vasconez 
Samaniego and his fellow residents found that these 
young patients were waiting 90 minutes on average, 
well in excess of guidelines. 

Besides the need to trim 30 minutes off the time 
until the first analgesic was delivered, the residents 
needed a system to ensure frequent reassessments—
every 30 to 60 minutes—to stabilize these patients 
until they were ready to go home. Despite the fact 
that they are specifically exempt from CDC guide-
lines on opioids, many patients with SCD deal with 
medical providers who do not fully understand their 
need to manage acute and chronic pain, Vasconez 
Samaniego said.

In surveys, Vasconez Samaniego said, patients 
voiced that “there was lack of trust of their pain 
severity, and there were fears of drug-seeking 
behaviors” from the staff.

The team solved these challenges in a multi-
pronged way. From the guidelines, they noted that 

pain medication should be delivered in a nonin-
travenous method, so they advocated for nurses to 
administer an initial dose of fentanyl via intranasal 
delivery to offer rapid relief. Second, they developed 
an SCD vaso-occlusive clinical pathway, which was 
uploaded on a mobile app and made available to 
all residents and staff. Residents were also given an 
orientation in its use. 

At all times, the team aimed to trim the time for 
logistics. There was a need to balance better patient 
care with increased workload for nurses who would 
have to assess patients more frequently. Following 
the initial dose, a prescriber’s order sheet and an 
SCD power plan embedded in the electronic health 
record would let the physician take ownership 
from there. Patients would have to be checked for 
excessive sedation, and naloxone might be needed if 
too much opioid medication was used.

Between December 2019 and December 2020, 
the intervention drove tremendous change: the 
mean time until the first analgesic dose fell from 
90 minutes to 45 minutes. Between September 2020 
and February 2021, there were 64 patient encoun-
ters in which the patient with SCD was clinically 
qualified to receive intranasal fentanyl; of these 49 
received it and 5 refused it; 10 did not receive it for 
another reason. 

The effort shaved almost a full hour off time in 
the hospital for preintervention. Previously, the 
average length of stay was 5 hours, 21 minutes; 
after the introduction of intranasal fentanyl, the 
average length of stay was 4 hours, 29 minutes. The 
sickle cell occlusive pain episodes clinical has been 
applied in 90% of encounters. 

There were some barriers. The nursing staff was 
concerned about opioid administration due to fears 
of respiratory depression, and patient refusal of 
medications was fueled by misconceptions about 
the drugs, Vasconez Samaniego said. 

He noted the importance of this intervention 
as a health equity issue, since 88% of the patients 
were Black and 12% were Hispanic. Given the early 
success, this model is being repeated at other hospi-
tals in the Miami area with pediatric emergency 
department, Vasconez Samaniego said. 

 “I have to give a shout-out to the nursing team 
who took ownership and appropriation of this 
project,” he said. Residents may move on, but nurses 
stay. Despite some initial fears, “they are taking care 
of these patients,” he said. ◆
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Breakthrough COVID-19 Infection Seen in 10% of Patients With Blood Cancer, 
LLS Data Show
Interview by Hayden E. Klein

About 10% of patients with blood cancer experienced breakthrough 
O -  infection, said ee reenberger, h , chief scientific officer, 

Leukemia & Lymphoma Society (LLS). This was true among those with 
B-cell lymphomas who did not make anti-spike antibodies after vaccina-
tion as well as some who did make anti-spike antibodies, according to 
data from the LLS National Patient Registry, which was presented during 
the 64th American Society of Hematology (ASH) Annual Meeting and 
Exposition. Registry data show a moderate link between the time that 
elapsed between a patient’s third COVID-19 vaccination and a break-
through infection, Greenberger told Evidence-Based Oncology™ (EBO). 
This interview is edited for length and clarity. 

EBO: How can data from the registry help inform COVID-19 vaccination 
recommendations for patients with leukemia and lymphoma?

GREENBERGER: We’ve learned from the LLS registry as we’ve analyzed 
the response to the COVID-19 vaccines and then the breakthrough 
infections that happened after the vaccinations [from] 2 studies that 
we’ve done. One study has been completed that’s being reported [at 
ASH 2022]. That was work done during the Omicron surge, which we 
saw a big surge in COVID infections last year, which coincided with 
what we saw in the public domain as well. We saw about 10% of the 
blood cancer patients reporting they got breakthrough infections, and 
the infections tended to occur in people with B-cell lymphomas. That 
is what we expected, because the patients who don’t make anti-spike 
antibodies in response to the vaccines would appear most vulnerable.

Now, the surprising thing was the breakthrough infections were 
occurring in people who didn’t make anti-spike antibodies, and then 
there were patients who did have good anti-spike levels, about what 
you might expect for typical patients—they were getting break-
through infections as well. Why was that? The reason why we think is 
because the virus was changing, as it has been up until present day. 
So, what’s happening is the vaccines are working, [but] the vaccines 
are becoming outdated; they’re not working as well against the new 
strains. So, people in January 2022, when the Omicron surge was 
happening, still had the old vaccination. What you see is pretty much 
you could make an anti-spike response to the vaccine or not, you’re 
still getting breakthroughs, and the breakthrough was still about 10% 
across the board.

What we did see, however, was in the patients who got hospitalized—
we had 90 patients who got hospitalized—for 10 of those patients, we 
had anti-spike levels. And 7 out of the 10 patients who did not make 
any anti-spike response at all and wound up in the hospital, and the 

3 additional patients had low anti-spike levels. We don’t know what 
the anti-spike level should be to provide protection. I think that’s a fair 
statement. However, we know that when it’s low, those are the patients 
who are vulnerable. So what I’m saying is 10 out of 10 patients either 
did not make anti-spike detectable levels or had very low levels, and 
they wound up in the hospital. That’s a clear warning sign that patients 
who are not having a good response to the vaccine are the ones that 
are most vulnerable. And those patients need to take precautions: social 
distance, get everybody in the family vaccinated, continue to wear 
masks, avoid crowds....Speaking to multiple patients, it’s a big concern. 
There are hundreds, thousands of patients who have, for example, 
[chronic lymphocytic leukemia], one of our largest populations of B-cell 
lymphomas, who are at risk either because of the disease, because 
of the disease treatment, and because of the vaccines not working 
at that time....

The virus is changing. It’s become more resistant to the monoclonal 
antibodies and to the original vaccines as well. So what you’re seeing is 
breakthrough infections in patients who got Evusheld. By the time that 
data were assembled, which we knew back in August, they said, Hey, 
wait a minute, there’s a problem here with Evusheld. Now roll it ahead 
to December, to today, and the virus has changed again. What you’re 
seeing is that the virus is mutating, it’s developing resistance to the 
original vaccines, to bebtelovimab, to Evusheld, to the point where for 
bebtelovimab, the FDA basically said, “You can’t use it anymore....”

What does this mean? So one is people need to get the latest 
vaccine. That does impart some protection, not as complete as 
protection as it did where we had the Wuhan strain, but there is some 
protection. People need to get that vaccine. Every blood cancer patient 
should get that vaccine. It might help, it’s highly safe, and it might be 
effective....In the event those patients [with leukemia or lymphoma] do 
get an infection, within 5 days they really need to get in touch with their 
clinicians, their treating physicians. Because Paxlovid, the antivirals, will 
still work. It’s highly important that those patients actually get Paxlovid 
to see if we can limit the time that they get the infection.

Now, that all said, the most serious situation is patients that 
have long-term infections, and I’m not talking about the long-term 
COVID-19. That’s a different thing. I’m talking about patients who have 
persistent infections, and we’ve seen that in some of the patients. 
Those are the patients that we’re really concerned about because it’s 
been 5 days, Paxlovid is probably not going to work very well, the virus 
is still there, it can be detected either on [polymerase chain reaction] 
or rapid tests. And we know from studies done years ago that the virus 
will mutate in those patients, and those become the resistant strains. 
If those get out into the public domain, it’s not only a problem for the 
patient. It’s now a possibility that the whole population could take 
that viral strain up, which will be resistant. There are implications way 
beyond just a patient that has long-term COVID-19. ◆
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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 

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha 
J, et al. Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) 
over lenalidomide and dexamethasone (Rd) in relapsed and refractory 
multiple myeloma patients in routine clinical practice. BMC Cancer.
2021;21(1):7. 3. Terpos E, Ramasamy K, Maouche N, et al. Real-world 
effectiveness and safety of ixazomib-lenalidomide-dexamethasone in 
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061. 
4. NINLARO. Prescribing Information. Takeda Pharmaceuticals America, 
Inc.; 04/2022. 5. Hájek R, Minařík J, Straub J, et al. Ixazomib-lenalidomide-
dexamethasone in routine clinical practice: effectiveness in relapsed/
refractory multiple myeloma. Future Oncol. Published online March 26, 2021. 
doi:10.2217/fon-2020-1225. 6. Gandolfi S, Laubach JP, Hideshima T, 
Chauhan D, Anderson KC, Richardson PG. The proteasome and proteasome 
inhibitors in multiple myeloma. Cancer Metastasis Rev. 2017;36(4):561-584.

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

WHEN NAVIGATING THE DIFFICULTIES 
OF MULTIPLE MYELOMA IN THE REAL WORLD, YOU NEED

DURABLE STRENGTH
THE NINLARO® (ixazomib) REGIMEN* OFFERS EXTENDED 
EFFICACY AND MANAGEABLE TOLERABILITY FOR THE TYPES 
OF PATIENTS YOU SEE EVERY DAY1-5

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

All trademarks are the property of their respective owners.
©2022 Takeda Pharmaceuticals U.S.A., Inc. All rights reserved.
06/22 USO-IXA-0384

NinlaroHCP.com

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 

REFERENCES: 1. Moreau P, Masszi T, Grzasko N, et al; for TOURMALINE-MM1 
Study Group. Oral ixazomib, lenalidomide, and dexamethasone for multiple 
myeloma. N Engl J Med. 2016;374(17):1621-1634. 2. Minarik J, Pika T, Radocha 
J, et al. Survival benefit of ixazomib, lenalidomide and dexamethasone (IRD) 
over lenalidomide and dexamethasone (Rd) in relapsed and refractory 
multiple myeloma patients in routine clinical practice. BMC Cancer.
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effectiveness and safety of ixazomib-lenalidomide-dexamethasone in 
relapsed/refractory multiple myeloma. Ann Hematol. 2020;99(5):1049-1061. 
4. NINLARO. Prescribing Information. Takeda Pharmaceuticals America, 
Inc.; 04/2022. 5. Hájek R, Minařík J, Straub J, et al. Ixazomib-lenalidomide-
dexamethasone in routine clinical practice: effectiveness in relapsed/
refractory multiple myeloma. Future Oncol. Published online March 26, 2021. 
doi:10.2217/fon-2020-1225. 6. Gandolfi S, Laubach JP, Hideshima T, 
Chauhan D, Anderson KC, Richardson PG. The proteasome and proteasome 
inhibitors in multiple myeloma. Cancer Metastasis Rev. 2017;36(4):561-584.

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 �nal 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 �nal 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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Matthew Maurer, DSc: LEO Cohort Shows Effects of DLBCL Trial Inclusion Criteria 
on Participant Diversity
Produced by Hayden E. Klein

Matthew J. Maurer, DSc, statistician at Mayo Clinic in Rochester, 
Minnesota, and director of the statistics and informatics core of the 
ymphoma Epidemiology of Outcomes EO  cohort, discusses findings 

and implications of research presented at the 64th American Society 
of Hematology Annual Meeting and Exposition. Investigators found 
that up to a quarter of patients are excluded from frontline clinical trials 
of diffuse large B-cell lymphoma (DLBCL) based on 5 organ function 
lab values.1 In an interview with Evidence-Based Oncology™ (EBO), 
Maurer, who presented results on behalf of lead study author Arushi 
Khurana, MBBS, of the Division of Hematology at Mayo Clinic, said the 
team’s work suggests that patients from minority populations are being 
excluded from clinical trials for reasons that have nothing to do with the 
mechanism of therapies.

EBO: What 5 lab values were included in the LEO cohort and what 
differences did you find based on race or ethnicity?

MAURER: The 5 lab values that we looked at related to organ function 
were hemoglobin, neutrophil count, creatinine clearance, bilirubin, 
and platelets  e did see very significant differences in some of these 
lab values by race and ethnicity. For example, Black patients had 
significantly lower hemoglobin than hite patients in the EO cohort  
n addition, lac  patients also had significantly higher creatinine levels 
compared to White and other minority patients in the study. Depending 
on what criteria that were applied in terms of the cutoffs on the trials, 
these criteria may have excluded patients differently based on race 
and ethnicity.1

EBO: hat other differences by race and ethnicity did you find in 
patients with ?

MAURER: Strikingly, Black patients were much younger than White 
patients with DLBCL who enrolled in the LEO cohort. Median age for 
Black patients with DLBCL in our cohort was 51 years compared to 65 in 

hite patients  So despite the fact that lac  patients were significantly 
younger [and] had better kidney function than White patients on trials, 
Black patients were excluded from trials based on these organ function 
labs at a much higher rate.

EBO: hat prior research helped build the EO cohort? s there 
something suggesting why there was a trend for Black patients who 
received lymphoma diagnoses at younger ages than the overall 
patient population?

MAURER: These results are largely re ective of a previous study by r 
Chris Flowers [of The University of Texas MD Anderson Cancer Center], 
1 of the LEO co-principal investigators.2,3 He and colleagues looked at 
this previously in data from the SEER [Surveillance, Epidemiology, and 
End Results  registry and identified that lac  patients with  tend to 
be younger than White patients at the time of presentation and also that 
Black patients tend to be more symptomatic. We saw that on the LEO 
cohort as well. We also saw some differences in treatment patterns in the 
LEO cohort, with White patients much more likely to be to go on a front-
line trial than Black, Hispanic, or other non-White, non-Hispanic patients.

EBO: How did you enroll patients in the EO cohort?

MAURER: Participants in the LEO cohort are all patients with newly 
diagnosed lymphoma, including DLBCL, who are within 6 months 
of diagnosis. We enrolled patients from 8 cancer centers across the 
United States. This is an observational cohort, so patients consent to 
the research study and then we follow them prospectively and collect 
details on the treatments, their outcomes, and survivorship.

EBO: hy do the lab criteria exist?

MAURER: These criteria exist so that we ensure that patients are healthy 
enough to enroll on a trial and that they’re healthy enough to receive 
full-dose standard of care. We don’t want to do harm in the patients 
that we put on trials, and so we want to ensure that these patients 
don’t have other comorbidities or characteristics that would potentially 
make it worse if they got additional agents or additional experimental 
therapies beyond standard of care. But what we know is that with some 
of these organ function labs, [values] can be the actual disease; it’s the 
lymphoma that’s causing some of these values to be outside the ranges 
that are expected on clinical trials.

EBO: ere some trials you loo ed at more restrictive than others?

MAURER: It’s interesting that these clinical trials can have a fair amount 
of variation in how these criteria are set, so that’s why we looked at a 
number of recent phase 3 clinical trials in frontline DLBCL. For example, 
for hemoglobin, some studies used a cutoff of 9 grams per deciliter, 
some used 10, some didn’t have a hemoglobin cutoff at all—it was not 
part of the exclusion criteria. So I think we need to be really thoughtful 
about where these values come from and how we build the eligibility 
criteria on our trials. As we showed in our study here within the LEO 
cohort, these choices have a huge impact on the patients that can 
go on the trials. And we’re seeing quite a bit of inequity in how these 
are set in terms of the differential impact [they have] across racial and 
ethnic groups. To build equitable trials moving forward, we need to be 
thoughtful about how we’re designing studies and what these criteria are.

EBO: What associations between trial eligibility and event-free and 
overall survival did you find?

MAURER: We showed in our previous analysis that patients who are 
excluded based on these  organ function labs have significantly 

MATTHEW J. MAURER, DSC, statistician, Mayo 
Clinic, Rochester, Minnesota, who presented 
results on behalf of Arushi Khurana, MBBS, 
Division of Hematology. 
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AFTER YEARS OF TALK and some early steps, the 
pandemic forced clinical trials to move beyond the 
walls of academic centers—and the FDA wants to 
maintain that momentum “to bring the research 
enterprise to the patient,” said Nicole Gormley, 
MD, acting director of the Division of Hematology 
Products at the FDA.

Gormley opened a symposium on decentralized 
trials held December 9, 2022, ahead of the 64th 
American Society of Hematology (ASH) Annual 
Meeting and Exposition in New Orleans, Louisiana. 
The hope, said Gormley and speakers from across 
academia and industry, is that making the process 
easier on patients will attract more of them—and 
more from minority groups who have been 
underrepresented.

“It’s hoped that these efforts will translate into 
greater diversity of the trial participants as the hurdles 
to trial participation are minimized,” Gormley said.

There’s some belief that decentralized trials may 
be less expensive to run because patient recruitment 
will be less time consuming. But some speakers in 
the session warned that setting up a decentralized 
trial requires its own infrastructure; the focus should 
be on getting the right patient population.

What’s emerging, Gormley said, is a “hybrid 
approach” in which some parts of the trial occur 
remotely and other elements take place at a central 
location. Technology can allow remote collection 
of online consent and patient-reported outcomes 
and some trials may also use local laboratories 
or clinic visits.

“It’s important to keep in mind that decentralized 
clinical trials don’t have to be an all-or-nothing 
endeavor,” Gormley said. “What’s much more 
common is a hybrid approach, where some aspects 
are done at the central location and other aspects 
are conducted remotely.”

Although interest in decentralized clinical trials 
soared during the pandemic, it’s not a new idea. 
Gormley highlighted examples dating to 2003 and 
noted that the FDA issued guidance in March 2020 
because of the public emergency based on existing 
practices. It was updated in August 2021.1

“The overarching message of this guidance 
was that it’s important to ensure the safety of trial 
participants and sponsors were encouraged to 
consider alternative methods for safety assess-
ments such as phone contact or virtual visits,” 
she said. “Although this guidance was developed 
in response to the COVID-19 pandemic, many if 
not all of the decentralized trial components were 
already in existence.”

There are some considerations, however. Gormley 
said it’s essential to ensure that data collected are 
fit for use, that additional steps are taken to ensure 
patient privacy, and that care is taken by trial leaders 
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worse event-free survival. And some of that we might expect because 
these patients might be sicker; they might not be able to get full-dose 
therapy  ut what we identified also is that these patients are at a much 
higher risk of dying from progressive lymphoma. And they were not 
dying at a higher rate for some treatment-related mortality or other 
causes  So when we loo ed at this in the EO cohort, we confirmed 
these results. In particular, [this occurred] among Black patients who 
are ineligible; despite being younger, they have the highest rates of 
lymphoma-related mortality of the subsets that we looked at.

EBO: How did these findings from the EO cohort analysis either 
support or build upon those from your epidemiology resource?

MAURER: These results build strongly off results [from a prior] cohort that 
included patients who were enrolled at the University of Iowa and Mayo 
Clinic—thus, in the Upper Midwest—with limited racial and ethnic diver-
sity. The LEO cohort is a larger cohort; the racial and ethnic makeup of 
patients with DLBCL is largely representative of what we see in the United 
States, based on SEER estimates. And it’s also a larger study. What we 
see when we look at a larger, more diverse, more recent data set is that 
these results are confirmed  So not only did we confirm these findings in 
the larger, more diverse LEO cohort, we also have the sample size and 
the representative cohort to start to examine how these eligibility criteria 
impact potentially patients differently by racial and ethnic group.

EBO: Building off changes in eligibility criteria, is there anything 
else you hope to see from future clinical trials that ta es these find-
ings into account?

MAURER: Dr Khurana has another poster at ASH which examines the 
dose intensity of patients who are ineligible, [which aims] to understand 

what are the clinical characteristics of patients who might will be able to 
receive full-dose therapy vs patients who, perhaps due to comorbidities 
or other issues, cannot receive full-dose therapy.4 We’re trying to better 
understand which patients would be good candidates for clinical trials 
based on modifying the criteria that we’re using. We’re [accustomed] 
to seeing someone in clinic and the clinic saying, “Boy, this patient be 
a great candidate for the study, [but] their hemoglobin was low and 
they didn’t meet the eligibility criteria. But otherwise, they would have 
been a great candidate.” So how do we change the way we think about 
these clinical trial designs? And how do we change the way we think 
about eligibility for studies to be more inclusive so that we’re capturing 
patients who want to participate in research? When should these types 
of patients be enrolling on our trials? ◆
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to ensure they have full access to patient records if some parts of 
the study are conducted remotely.

Also, Gormley said trial leaders and sponsors must recognize 
that not every patient has the same access to technology, so proper 
technological supports must be in place.

ACADEMIC PERSPECTIVE. Following Gormley’s talk, Kami J. 
Maddocks, MD, of Ohio State University Hospital, and Michael R. 
DeBaun, MD, MPH, of Vanderbilt University School of Medicine, 
led a session on the benefits of decentralized trials in hematology. 
Grzegorz S. Nowakowski, MD, the enterprise deputy director for 
clinical research at Mayo Clinic and chair of the ASH subcom-
mittee on clinical trials, said it’s important to understand why 
academia supports this approach.

Nowakowski said these trials could be less expensive and lead 
to faster drug development—but he said the real benefit is getting 
more patients to participate in trials. “For me, it really comes 
down to the basic principle that the best therapy for the patients 
is typically participation in a clinical trial,” he said. “To be able to 
offer our patients best care everywhere—from academic sites to 
small hematology practices—we really have to move with this idea 
of decentralization and be able to deliver this locally.”

At present, only 5% to 7% of patients enroll in trials, he said. 
“So if you flip it around, over 90% of patients are not receiving 
the best therapy.”

The current model puts up too many barriers—from travel 
to regulatory requirements. Nowakowski offered the example 
of mailing samples from “routine clinical labs” that could be 
processed locally. Many steps currently in place were set up to 
avoid as much risk as possible, and that’s laudable.

“We want to be perfect or as close to professional as we can,” 
he said. “But we cannot allow this risk aversion to stop us and 
basically slow down our clinical infrastructure to the point where 
patients literally can’t get to the trials.”

After Mayo Clinic researched how far patients were driving to 
trials, it set up a partnership with the Leukemia & Lymphoma 
Society to extend trials into the community with the hope of 
reaching rural patients using the hybrid model that Gormley 
discussed. Mayo Clinic plans to collect data on patient satisfaction 
with this system, Nowakowski said.

INDUSTRY PERSPECTIVE. Lilli Petruzzelli, MD, PhD, senior vice 
president of early clinical development, Genentech, said the 
pharmaceutical industry shares academia’s interest in boosting 
patient participation in trials.

“A major issue for us is to increase diversity in our trials for 
better health equity, and to ensure that we’re learning as much as 
we can about the right drug in the right population, she said. If 
only 5% to 7% of the patients are taking part in trials, and 75% of 
trials are industry sponsored, “really, the onus is on us to play a 
huge role in trying to make this happen.”

“Numbers mean a lot,” she said. “A third [of clinical trials] don’t 
even list the data on race.”

The idea that moving trials outside academic centers will 
harm data validity is a myth that springs from a few anecdotes, 
Petruzzelli said. By contrast, there’s opportunity for all involved 
“if we can improve health equity, if we can get the right drugs to 
patients, if we can really make this happen.”

In her role in early drug development, the need is clear. Right 
now, Petruzzelli said, “there’s an incomplete understanding of 
drug behavior across diverse populations early—and that really 
hampers us in advancing drugs as we want to go to a larger study.” 
This cycle happens repeatedly, and beyond decentralized trials, 
she flagged exclusion criteria that unnecessarily keep out too 
many elderly and minority patients. “One of the biggest challenges 
we have—and we’ve been stagnant on—is protocol, eligibility, and 
inclusion criteria….It excludes a lot of patients.”

An abstract on this issue—for which Nowakowski was senior 
author—was highlighted in an ASH news briefing on December 
10, 2022. The study examined a cohort of patients with diffuse 
large B-cell lymphoma to show that lab values, some of which 
have nothing to do with the trials or the mechanisms of the drugs, 
would have caused 9% to 26% of patients to be excluded from 3 
recent trials—including POLARIX—with exclusions falling more 
heavily on minority populations2 (SP62).

CLINICAL TRIALIST PERSPECTIVE. Caterina Minniti, MD, professor 
of clinical medicine and pediatrics at Albert Einstein College of 
Medicine, spoke from her experience with a decentralized clinical 
trial involving patients with sickle cell disease (SCD). Minniti 
described SCD as the “canary in the coal mine of heath care” 
because one can judge the rest of the system by how well these 
patients are treated. “Even though in the United States it is consid-
ered a rare disease, because it affects about 100,000 patients, 
most of these patients are African or African American and 10% 
are Hispanic. And often, my patients reside in socioeconomically 
distressed communities.”

When the pandemic hit, even before telehealth could be 
reimbursed, she said, “we just had to do it.” And a remarkable 
thing happened: The number of patients who were no-shows to 
appointments plummeted, and so did the number of visits to the 
emergency department. That suggests that getting to the appoint-
ment is the challenge.

Lack of trust is a widely acknowledged problem in enrolling 
minority patients, but Minniti said lack of awareness is a problem, 
too. “There is this a big hurdle that is peculiar to the sickle cell 
community, which is the majority of adults with sickle cell disease 
do not even see a hematologist or even a caretaker that is familiar 
with sickle cell disease,” she said. Thus, the patient’s primary 
doctor may not know about clinical trials that are available.

“There is no research without care. If we don’t have patients 
engaged in care, we cannot enroll them in a clinical trial, we 
cannot run a clinical trial,” she said, citing CDC data from the state 
of Georgia that show that only 21% of adults with SCD have seen a 
provider in the past 3 years with expertise in the disease.3

Minniti highlighted a decentralized, web-based clinical trial 
sponsored by Pfizer to measure pain, comparing disease-modi-
fying therapies and patients without therapies. Patient recruitment 
materials used QR codes that patients could highlight, go to the 
site, see the eligibility criteria, and take the first step to register. 
Once they completed these steps, a researcher would call the 
patients back to confirm eligibility. Online processes are also using 
Instagram and other tools to recruit patients, she said.

As useful as these tools are, Minniti said, there are pros and 
cons. “I’ve learned that it takes a lot of time to run a decentralized 
clinical trial,” largely because of the challenge of gaining access 
to medical records. Some patients don’t even have a primary care 
physician, so that must be addressed. This may mean the trial 
must be designed differently, Minniti said.

“I reiterate that even though it’s a decentralized clinical trial, it 
does not mean it’s a simple way of doing a clinical trial,” she said. ◆
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Mary Cushman, MD: Disparities in Pulmonary Embolism Exist; We Need to Ask Why
Produced by Hayden E. Klein

Mary Cushman, MD, professor of medicine at the University of Vermont, 
expands on the findings of a study on social determinants of health 
and disparities in hospitali ation, treatment, and mortality in patients 
with pulmonary embolism E 1 These findings were presented at 
the th American Society of Hematology Meeting and Exposition, held 

ecember - , , in New Orleans, ouisiana  This interview is 
edited lightly for clarity and length  

EBO: hat were some of the main findings of your study on social deter-
minants of health and pulmonary embolism E  treatment and mortality?

CUSHMAN: e studied data from the Nationwide npatient Sample, 
which is a random sample of  of all hospitali ations in the nited 
States, between  and  e ascertained all pulmonary embo-
lism hospitali ations, whether a person was admitted for pulmonary 
embolism or E, or had E during the hospitali ation, and analy ed 
patterns of care and outcomes of people based on social determinants 
of health, specifically, race and ethnicity, insurance type, and income 
level  e found that there were differences in the presentation of E, 
the treatments that were administered, and the fatality rates

Amongst all people admitted for E, those admitted with what we 
call high-ris  E or E that’s more serious were more li ely to be lac  
individuals and Asian acific slanders, relative to hite people, with 
no differences between other racial groups and hite people  e also 
showed that the actual overall hospitali ation rate differed dramatically 
by racial group  The rate per ,  of the overall  population for 
admission for E was about  Amongst lac  people, it was  per 

,  Amongst Asian and acific slander people, it was  per ,  
hite people had a rate of  per ,

e found that about  of all patients received what we call advanced 
therapies or more aggressive therapies for their E, and amongst those 
with high-ris  E, that percentage was  And there were differences 
by social determinants in the administration of these advanced therapies  

lac  people and Asian acific slanders were less li ely to receive 
advanced therapies and people who had their primary health insurance as 
Medicare or Medicaid were also less li ely to receive these more aggres-
sive treatments compared to people with private insurance  e didn’t see 
any difference by income in the use of those treatments

For in-hospital mortality amongst all patients, Asian, Hispanic, and 
people of other racial groups had a greater in-hospital mortality  ut if 
you loo  ust at the people with the most serious E, which we call high-
ris  E, the mortality rates in all the non- hite groups were greater than 
those in  hite people  They ranged between  and  greater in 
terms of the mortality in those groups  That’s really important because 

the mortality rate in that group with high-ris  E was , so  in  
people with that type of E actually died in their hospitali ation

n sum, non- hite people were more li ely to experience high-ris  
E, the advanced therapies were less often used in lac  people and 

Asian and acific slanders, and lac , Asian, and Hispanic people 
were more li ely to present with high-ris  E and die in the hospital 
than hite people

EBO: id your study indicate anything about the relationship between 
social determinants with treatment and course of E based on race?

CUSHMAN: e now, historically and persisting for a long time, that 
lac  people have twice the death rates from pulmonary embolism 

compared to other groups in our country, with other groups all ind of 
similar to each other  e also now that lac  people have a greater 
incidence of pulmonary embolism  Our findings extend that by showing 
that they’re less li ely to receive more aggressive treatments for their 

E, and they’re more li ely to die in hospital once they have E  So the 
uestion is, why is this?
Our findings were independent of the other social determinants that 

we had data for, li e neighborhood income level, insurance status, what 
type of hospital they were at whether it was a rural or urban hospital, 
or larger or smaller hospital, or a teaching hospital or not  ut we didn’t 
have a lot of granular data to help further explain it  For example, we 
don’t now the education level of people  These are administrative 
data and that’s not data that’s recorded in hospital records, so we didn’t 
now education level, for example, or uality of education  There are so 

many more uestions that need to be addressed to understand these 
patterns that we’re seeing  All we’re seeing are patterns  e can’t say 
why they’re there  e can say, yes, they seem to be independent of 
these other factors that we ad usted for our analysis, but that’s not a 
perfect way to try to address those other factors as causes

Obviously, it’s not the color of a person’s s in or anything about their 
ancestry that is causing these disparities  My hypothesis is that structural 
racism is at the root of these differences that we’re seeing  And struc-
tural racism is imposed by historical policies of the past that segregated 
people, for example, which led lac  people to have lesser uality 
education and to live in places where they didn’t have advantages 
compared to other groups, and leads to interpersonal racism today

So those things really need to be studied to see if they explain these 
differences  For example, if a lac  person might be less well educated 
or less in touch with resources, they might not now when they’re 
having symptoms that are serious  f they’re having shortness of breath 
or chest pain, symptoms of E, they may not now to get chec ed  They 
may not trust the system  there’s a lot of reasons for this  f they don’t 
trust the system, they may not see  care as uic ly as someone who 
trusts the system  f we as health care providers aren’t ac nowledging 
that and watching for it to ma e sure our treatments are being given 
e uitably, then that’s on us  ◆

R E F E R E N C E

Farma is , ushman M, alerio , et al  Social determinants of health and pulmonary embolism treatment 

and mortality  the Nationwide npatient Sample  resented at  th American Society of Hematology Annual 

Meeting and Exposition  ecember - ,  New Orleans, A  Abstract   https ash confex com

ash webprogram aper html

MARY CUSHMAN, MD, professor of medicine, 
niversity of ermont  director, thrombosis and 

hemostatis program, niversity of ermont 
Medical enter  

C U S H M A N

A S H  S P O T L I G H T

EBO_01_2023_ASH_07HealthEquity.indd   65 1/11/23   11:21 AM



She needs a treatment shown to reduce risk of 
recurrence in high-risk early breast cancer (EBC)1

The first FDA-approved addition to 
adjuvant ET in nearly 2 decades1-9

ET=endocrine therapy; HER2−=human epidermal growth factor receptor 2–negative; HR+=hormone 
receptor–positive.
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INDICATION
VERZENIO® (abemaciclib) is indicated in combination with endocrine therapy (tamoxifen or an aromatase 
inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive, human 
epidermal growth factor receptor 2 (HER2)-negative, node-positive, early breast cancer at high 
risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.1

SELECT IMPORTANT SAFETY INFORMATION

Severe diarrhea associated with dehydration and infection occurred in patients treated with Verzenio. 
Across four clinical trials in 3691 patients, diarrhea occurred in 81 to 90% of patients who received 
Verzenio. Grade 3 diarrhea occurred in 8 to 20% of patients receiving Verzenio. Most patients experienced 
diarrhea during the fi rst month of Verzenio treatment. The median time to onset of the fi rst diarrhea event 
ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 11 
days and 5 to 8 days, respectively. Across trials, 19 to 26% of patients with diarrhea required a Verzenio 
dose interruption and 13 to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy, such as loperamide, at the fi rst sign of loose stools, increase 
oral fl uids, and notify their healthcare provider for further instructions and appropriate follow-up. For Grade 
3 or 4 diarrhea, or diarrhea that requires hospitalization, discontinue Verzenio until toxicity resolves to 
≤Grade 1, and then resume Verzenio at the next lower dose.

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with Verzenio. 
Across four clinical trials in 3691 patients, neutropenia occurred in 37 to 46% of patients receiving Verzenio. A Grade 
≥3 decrease in neutrophil count (based on laboratory fi ndings) occurred in 19 to 32% of patients receiving Verzenio. 
Across trials, the median time to fi rst episode of Grade ≥3 neutropenia ranged 
from 29 to 33 days, and the median duration of Grade ≥3 neutropenia ranged from 11 to 16 days. Febrile 
neutropenia has been reported in <1% of patients exposed to Verzenio across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of 
fever to their healthcare provider.

Monitor complete blood counts prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, 
monthly for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in 
starting treatment cycles is recommended for patients who develop Grade 3 or 4 neutropenia.

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated 
with Verzenio and other CDK4/6 inhibitors. In Verzenio-treated patients in EBC (monarchE), 3% of patients 
experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In Verzenio-
treated patients in MBC (MONARCH 1, MONARCH 2, MONARCH 3), 3.3% of Verzenio-treated 
patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal outcomes. Additional 
cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported. 

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. 
Symptoms may include hypoxia, cough, dyspnea, or interstitial infi ltrates 
on radiologic exams. Infectious, neoplastic, and other causes for such 
symptoms should be excluded by means of appropriate investigations. Dose 
interruption or dose reduction is recommended in patients who develop 
persistent or recurrent Grade 2 ILD or pneumonitis. Permanently discontinue 
Verzenio in all patients with Grade 3 or 4 ILD 
or pneumonitis.

TAKE HOPE 
FURTHER

Please see Select Important Safety 
Information throughout and Brief Summary 
of full Prescribing Information for Verzenio 
on the following pages.
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4+ nodes OR 1-3 nodes with 

Grade 3 disease or tumor size ≥5 cm

Consider Verzenio for your patients with

NODE-POSITIVE
DISEASE

Ki-67
≥20%

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (n=2,003)1

4+ nodes OR 1-3 nodes 
Grade 3 disease 

Consider Verzenio for your patients with

NODE-POSITIVE

APPROVAL BASED ON RESULTS IN PATIENTS WITH THE INDICATED 
CLINICAL AND PATHOLOGICAL RISK FACTORS (

IDFS=invasive disease–free survival; 
SoC=standard of care.

monarchE was a phase III clinical trial that 
enrolled 5,637 peri- and postmenopausal 
adult women and men with HR+, HER2−, 
node-positive EBC at high risk of recurrence. 
High risk was defi ned as 4+ positive nodes, 
or 1-3 positive nodes with Grade 3 disease 
or tumor size ≥5 cm (central Ki-67 testing 
was conducted retrospectively for patients 
with untreated breast tissue samples), or 1-3 
positive nodes with Ki-67 ≥20%. All patients 
completed primary treatment prior to 1:1 
randomization to receive either 150-mg, 
twice-daily Verzenio plus SoC ET or SoC ET 
alone for 2 years. ET continued through 5-10 
years as clinically indicated. The primary 
endpoint was IDFS.1,2

SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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SELECT IMPORTANT SAFETY INFORMATION  (cont’d)
Grade ≥3 increases in alanine aminotransferase (ALT) (2 to 6%) and aspartate aminotransferase (AST) (2 to 3%) were reported in 
patients receiving Verzenio. Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to 
onset of Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. The 
median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to Grade <3 ranged from 
11 to 15 days. 

Monitor liver function tests (LFTs) prior to the start of Verzenio therapy, every 2 weeks for the fi rst 2 months, monthly for the next 2 
months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in starting treatment cycles is 
recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 4 hepatic transaminase elevation.

Please see Select Important Safety Information throughout and Brief Summary 
of full Prescribing Information for Verzenio on the following pages.
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In patients with HR+, HER2−, node-positive EBC at high risk of recurrence and a Ki-67 score ≥20% (n=2,003) 

Verzenio: The only CDK4 & 6 inhibitor to reduce 
risk of recurrence in combination with ET 1,7-9

* Statistical signifi cance was achieved for this 
subpopulation earlier at the fi nal IDFS analysis. 
The result in this post hoc analysis cannot be 
interpreted as statistically signifi cant.1

OS was immature. A total of 95 (4.7%) 
patients had died. Long-term follow-up 
is planned.1,2

This post hoc effi cacy analysis was 
performed at a median follow-up of 27.1 months. 
Additional exploratory analyses were performed 
at this time; effi cacy results for the subpopulation 
with high-risk clinicopathological features and 
Ki-67 ≥20% are provided.3*

HR=hazard ratio; OS=overall survival.

SELECT IMPORTANT SAFETY INFORMATION (cont’d)
Venous thromboembolic events (VTE) were reported in 2 to 5% of patients across three clinical trials in 
3559 patients treated with Verzenio (monarchE, MONARCH 2, MONARCH 3). VTE included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian 
and axillary vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to VTE have 
been reported in patients treated with Verzenio.

Verzenio has not been studied in patients with early breast cancer who had a history of VTE. Monitor 
patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for EBC patients with any grade VTE and for MBC patients 
with a Grade 3 or 4 VTE.

Verzenio can cause fetal harm when administered to a pregnant woman, based on fi ndings from animal 
studies and the mechanism of action. In animal reproduction studies, administration of abemaciclib to 
pregnant rats during the period of organogenesis caused teratogenicity and decreased fetal weight at 
maternal exposures that were similar to the human clinical exposure based on area under the curve (AUC) 
at the maximum recommended human dose. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment with Verzenio 
and for 3 weeks after the last dose. Based on fi ndings in animals, Verzenio may impair fertility in males 
of reproductive potential. There are no data on the presence of Verzenio in human milk or its effects on 
the breastfed child or on milk production. Advise lactating women not to breastfeed during Verzenio
treatment and for at least 3 weeks after the last dose because of the potential for serious 
adverse reactions in breastfed infants. 

At 3 years, Verzenio reduced the risk
of recurrence by more than a third1

86.1% of patients remained 
recurrence-free with Verzenio plus ET 

vs 79.0% with ET alone.1

The number of events at the time 
of analysis was 104 with Verzenio plus ET vs 

158 with ET alone.1

See the breakthrough results at 
VerzenioData.com/EBC

Verzenio: FDA-APPROVED
for patients with HR+, HER2–, 
node-positive EBC at high risk of 
recurrence and a Ki-67 score ≥20%1-3
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)

The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor 
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%,  were diarrhea (84% vs 9%), infections (51% vs 39%), 
neutropenia (46% vs 6%),  fatigue (41% vs 18%),  leukopenia (38% vs 7%),  nausea (30% vs 9%), anemia (24% vs 4%),  headache (20% vs 
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12% 
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).

The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase 
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).

Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a 
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%; 
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count 
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased 
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).

Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful 
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of 
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the 
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had 
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant 
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to 
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors, 
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products. 

Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or 
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced 
activity. 

With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio 
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage 
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min). 

Please see Select Important Safety Information throughout 
and Brief Summary of full Prescribing Information for Verzenio 
on the following pages.
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SELECT IMPORTANT SAFETY INFORMATION (cont’d)

The most common adverse reactions (all grades, ≥10%) observed in monarchE for Verzenio plus tamoxifen or an aromatase inhibitor 
vs tamoxifen or an aromatase inhibitor, with a difference between arms of ≥2%,  were diarrhea (84% vs 9%), infections (51% vs 39%), 
neutropenia (46% vs 6%),  fatigue (41% vs 18%),  leukopenia (38% vs 7%),  nausea (30% vs 9%), anemia (24% vs 4%),  headache (20% vs 
15%), vomiting (18% vs 4.6%), stomatitis (14% vs 5%), lymphopenia (14% vs 3%), thrombocytopenia (13% vs 2%), decreased appetite (12% 
vs 2.4%), ALT increased (12% vs 6%), AST increased (12% vs 5%), dizziness (11% vs 7%), rash (11% vs 4.5%), and alopecia (11% vs 2.7 %).

The most frequently reported ≥5% Grade 3 or 4 adverse reaction that occurred in the Verzenio arm vs the tamoxifen or an aromatase 
inhibitor arm of monarchE were neutropenia (19.6% vs 1%), leukopenia (11% vs <1%), diarrhea (8% vs 0.2%), and lymphopenia (5% vs <1%).

Lab abnormalities (all grades; Grade 3 or 4) for monarchE in ≥10% for Verzenio plus tamoxifen or an aromatase inhibitor with a 
difference between arms of ≥2% were increased serum creatinine (99% vs 91%; .5% vs <.1%), decreased white blood cells (89% vs 28%; 
19.1% vs 1.1%), decreased neutrophil count (84% vs 23%; 18.7% vs 1.9%), anemia (68% vs 17%; 1% vs .1%), decreased lymphocyte count 
(59% vs 24%; 13.2 % vs 2.5%), decreased platelet count (37% vs 10%; .9% vs .2%), increased ALT (37% vs 24%; 2.6% vs 1.2%), increased 
AST (31% vs 18%; 1.6% vs .9%), and hypokalemia (11% vs 3.8%; 1.3% vs 0.2%).

Strong and moderate CYP3A inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically meaningful 
extent and may lead to increased toxicity. Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of 
abemaciclib by up to 16-fold. In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the 
Verzenio dose to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have had 
a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the Verzenio dose to 50 mg twice daily with concomitant 
use of strong CYP3A inhibitors. If a patient taking Verzenio discontinues a strong CYP3A inhibitor, increase the Verzenio dose (after 3 to 
5 half-lives of the inhibitor) to the dose that was used before starting the inhibitor. With concomitant use of moderate CYP3A inhibitors, 
monitor for adverse reactions and consider reducing the Verzenio dose in 50 mg decrements. Patients should avoid grapefruit products. 

Avoid concomitant use of strong or moderate CYP3A inducers and consider alternative agents. Coadministration of strong or 
moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its active metabolites and may lead to reduced 
activity. 

With severe hepatic impairment (Child-Pugh C), reduce the Verzenio dosing frequency to once daily. The pharmacokinetics of Verzenio 
in patients with severe renal impairment (CLcr <30 mL/min), end stage renal disease, or in patients on dialysis is unknown. No dosage 
adjustments are necessary in patients with mild or moderate hepatic (Child-Pugh A or B) and/or renal impairment (CLcr ≥30-89 mL/min). 

Please see Select Important Safety Information throughout 
and Brief Summary of full Prescribing Information for Verzenio 
on the following pages.
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Brief Summary: Consult the package insert for complete prescribing information.

INDICATIONS AND USAGE 

VERZENIO® (abemaciclib) is indicated:
•  in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients

with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive, early 
breast cancer at high risk of recurrence and a Ki-67 score ≥20% as determined by an FDA-approved test.

CONTRAINDICATIONS: None

WARNINGS AND PRECAUTIONS

Diarrhea

Severe diarrhea associated with dehydration and infection occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, diarrhea occurred in 81% to 90% of patients who received VERZENIO. 
Grade 3 diarrhea occurred in 8% to 20% of patients receiving VERZENIO.

Most patients experienced diarrhea during the first month of VERZENIO treatment. The median time to onset of the first 
diarrhea event ranged from 6 to 8 days; and the median duration of Grade 2 and Grade 3 diarrhea ranged from 6 to 
11 days and 5 to 8 days, respectively. Across trials, 19% to 26% of patients with diarrhea required a VERZENIO dose 
interruption and 13% to 23% required a dose reduction.

Instruct patients to start antidiarrheal therapy such as loperamide at the first sign of loose stools, increase oral fluids, 
and notify their healthcare provider for further instructions and appropriate follow up. For Grade 3 or 4 diarrhea, or 
diarrhea that requires hospitalization, discontinue VERZENIO until toxicity resolves to ≤Grade 1, and then resume 
VERZENIO at the next lower dose.

Neutropenia

Neutropenia, including febrile neutropenia and fatal neutropenic sepsis, occurred in patients treated with VERZENIO.

Across four clinical trials in 3691 patients, neutropenia occurred in a 37% to 46% of patients receiving VERZENIO. A 
Grade ≥3 decrease in neutrophil count (based on laboratory findings) occurred in 19% to 32% of patients receiving 
VERZENIO. Across trials, the median time to the first episode of Grade ≥3 neutropenia ranged from 29 days to 33 days, 
and the median duration of Grade ≥3 neutropenia ranged from 11 days to 16 days.

Febrile neutropenia has been reported in <1% of patients exposed to VERZENIO across trials. Two deaths due to neutropenic 
sepsis were observed in MONARCH 2. Inform patients to promptly report any episodes of fever to their healthcare provider.

Monitor complete blood counts prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly for 
the next 2 months, and as clinically indicated. Dose interruption, dose reduction, or delay in starting treatment cycles is 
recommended for patients who develop Grade 3 or 4 neutropenia.

Interstitial Lung Disease (ILD) or Pneumonitis

Severe, life-threatening, or fatal interstitial lung disease (ILD) or pneumonitis can occur in patients treated with 
VERZENIO and other CDK4/6 inhibitors. In VERZENIO-treated patients in early breast cancer (monarchE, N=2791), 3% 
of patients experienced ILD or pneumonitis of any grade: 0.4% were Grade 3 or 4 and there was one fatality (0.1%). In 
VERZENIO-treated patients in advanced or metastatic breast cancer (N=900) (MONARCH 1, MONARCH 2, MONARCH 3), 
3.3% of VERZENIO-treated patients had ILD or pneumonitis of any grade: 0.6% had Grade 3 or 4, and 0.4% had fatal 
outcomes. Additional cases of ILD or pneumonitis have been observed in the postmarketing setting, with fatalities reported.

Monitor patients for pulmonary symptoms indicative of ILD or pneumonitis. Symptoms may include hypoxia, cough, 
dyspnea, or interstitial infiltrates on radiologic exams. Infectious, neoplastic, and other causes for such symptoms 
should be excluded by means of appropriate investigations.

Dose interruption or dose reduction is recommended for patients who develop persistent or recurrent Grade 2 ILD or 
pneumonitis. Permanently discontinue VERZENIO in all patients with Grade 3 or 4 ILD or pneumonitis.

Hepatotoxicity

Grade ≥3 ALT (2% to 6%) and AST (2% to 3%) were reported in patients receiving VERZENIO.

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), the median time to onset of 
Grade ≥3 ALT increases ranged from 57 to 87 days and the median time to resolution to Grade <3 was 13 to 14 days. 
The median time to onset of Grade ≥3 AST increases ranged from 71 to 185 days and the median time to resolution to 
Grade <3 ranged from 11 to 15 days.

Monitor liver function tests (LFTs) prior to the start of VERZENIO therapy, every 2 weeks for the first 2 months, monthly 
for the next 2 months, and as clinically indicated. Dose interruption, dose reduction, dose discontinuation, or delay in 
starting treatment cycles is recommended for patients who develop persistent or recurrent Grade 2, or any Grade 3 or 
Grade 4 hepatic transaminase elevation.

Venous Thromboembolism

Across three clinical trials in 3559 patients (monarchE, MONARCH 2, MONARCH 3), venous thromboembolic events 
were reported in 2% to 5% of patients treated with VERZENIO. Venous thromboembolic events included deep vein 
thrombosis, pulmonary embolism, pelvic venous thrombosis, cerebral venous sinus thrombosis, subclavian and axillary 
vein thrombosis, and inferior vena cava thrombosis. In clinical trials, deaths due to venous thromboembolism have 
been reported in patients treated with VERZENIO.

VERZENIO has not been studied in patients with early breast cancer who had a history of venous thromboembolism. 
Monitor patients for signs and symptoms of venous thrombosis and pulmonary embolism and treat as medically 
appropriate. Dose interruption is recommended for early breast cancer patients with any grade venous thromboembolic 
event and for advanced or metastatic breast cancer patients with a Grade 3 or 4 venous thromboembolic event.

Embryo-Fetal Toxicity

Based on findings from animal studies and the mechanism of action, VERZENIO can cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of abemaciclib to pregnant rats 
during the period of organogenesis caused teratogenicity and decreased fetal weight at maternal exposures that 
were similar to the human clinical exposure based on area under the curve (AUC) at the maximum recommended 
human dose.

Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with VERZENIO and for 3 weeks after the last dose.

ADVERSE REACTIONS

Clinical Studies 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 described in the Warnings and Precautions reflect exposure to VERZENIO in 3691 patients from 
four clinical trials: monarchE, MONARCH 1, MONARCH 2, and MONARCH 3. The safety population includes exposure 
to VERZENIO as a single agent at 200 mg twice daily in 132 patients in MONARCH 1 and to VERZENIO at 150 mg 
twice daily in 3559 patients administered in combination with fulvestrant, tamoxifen, or an aromatase inhibitor in 
monarchE, MONARCH 2, and MONARCH 3. The median duration of exposure ranged from 4.5 months in MONARCH 1 
to 24 months in monarchE. The most common adverse reactions (incidence ≥20%) across clinical trials were: diarrhea, 
neutropenia, nausea, abdominal pain, infections, fatigue, anemia, leukopenia, decreased appetite, vomiting, headache, 
alopecia, and thrombocytopenia.

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence

The safety of VERZENIO was evaluated in monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine 
therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or an aromatase inhibitor) alone. 
Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen or an aromatase 
inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median 
duration of VERZENIO treatment was 24 months.

The most frequently reported (≥5%) Grade 3 or 4 adverse reactions were neutropenia, leukopenia, diarrhea, and 
lymphopenia.

Fatal adverse reactions occurred in 0.8% of patients who received VERZENIO plus endocrine therapy (tamoxifen or 
an aromatase inhibitor), including: cardiac failure (0.1%), cardiac arrest, myocardial infarction, ventricular fibrillation, 
cerebral hemorrhage, cerebrovascular accident, pneumonitis, hypoxia, diarrhea and mesenteric artery thrombosis 
(0.03% each).

Permanent VERZENIO treatment discontinuation due to an adverse reaction was reported in 19% of patients receiving 
VERZENIO, plus tamoxifen or an aromatase inhibitor. Of the patients receiving tamoxifen or an aromatase inhibitor, 
1% permanently discontinued due to an adverse reaction. The most common adverse reactions leading to VERZENIO 
discontinuations were diarrhea (5%), fatigue (2%), and neutropenia (0.9%).

Dose interruption of VERZENIO due to an adverse reaction occurred in 62% of patients receiving VERZENIO plus 
tamoxifen or aromatase inhibitors. Adverse reactions leading to VERZENIO dose interruptions in ≥5% of patients were 
diarrhea (20%), neutropenia (16%), leukopenia (7%), and fatigue (5%).

Dose reductions of VERZENIO due to an adverse reaction occurred in 44% of patients receiving VERZENIO plus 
endocrine therapy (tamoxifen or an aromatase inhibitor). Adverse reactions leading to VERZENIO dose reductions in 
≥5% were diarrhea (17%), neutropenia (8%), and fatigue (5%).

The most common adverse reactions reported (≥20%) in the VERZENIO, plus tamoxifen or an aromatase inhibitor, arm 
and ≥2% higher than the tamoxifen or an aromatase inhibitor arm were: diarrhea, infections, neutropenia, fatigue, 
leukopenia, nausea, anemia, and headache. Adverse reactions are shown in Table 1 and laboratory abnormalities are 
shown in Table 2.

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase  
Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Gastrointestinal Disorders

Diarrhea 84 8 0 9 0.2 0
Nausea 30 0.5 0 9 <0.1 0
Vomiting 18 0.5 0 4.6 0.1 0
Stomatitisc 14 0.1 0 5 0 0

Infections and Infestations
Infectionsd 51 4.9 0.6 39 2.7 0.1

General Disorders and Administration Site Conditions
Fatiguee 41 2.9 0 18 0.1 0

Nervous System Disorders
Headache 20 0.3 0 15 0.2 0
Dizziness 11 0.1 0 7 <0.1 0

Metabolism and Nutrition Disorders
Decreased appetite 12 0.6 0 2.4 <0.1 0
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VERZENIO Plus 
Tamoxifen or an 

Aromatase Inhibitor
N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Gradesa

%
Grade 3

%
Grade 4

%
All Gradesb

%
Grade 3

%
Grade 4

%
Skin and Subcutaneous Tissue Disorders

Rashf 11 0.4 0 4.5 0 0
Alopecia 11 0 0 2.7 0 0

a Includes the following fatal adverse reactions: diarrhea (n=1), and infections (n=4)
b Includes the following fatal adverse reactions: infections (n=5)
c Includes mouth ulceration, mucosal inflammation, oropharyngeal pain, stomatitis.
d  Includes all reported preferred terms that are part of the Infections and Infestations system organ class. Most 

common infections (>5%) include upper respiratory tract infection, urinary tract infection, and nasopharyngitis.
e  Includes asthenia, fatigue.
f  Includes exfoliative rash, mucocutaneous rash, rash, rash erythematous, rash follicular, rash generalized, rash 

macular, rash maculo-papular, rash maculovesicular, rash morbilliform, rash papular, rash papulosquamous, rash 
pruritic, rash vesicular, vulvovaginal rash.

Clinically relevant adverse reactions in <10% of patients who received VERZENIO in combination with tamoxifen or an 
aromatase inhibitor in monarchE include:
• Pruritus-9%
• Dyspepsia-8%
•  Nail disorder-6% (includes nail bed disorder, nail bed inflammation, nail discoloration, nail disorder, nail dystrophy, 

nail pigmentation, nail ridging, nail toxicity, onychalgia, onychoclasis, onycholysis, onychomadesis)
• Lacrimation increased-6%
• Dysgeusia-5%
•  Interstitial lung disease (ILD)/pneumonitis-3% (includes pneumonitis, radiation pneumonitis, interstitial lung 

disease, pulmonary fibrosis, organizing pneumonia, radiation fibrosis – lung, lung opacity, sarcoidosis)
•  Venous thromboembolic events (VTEs)-3% (includes catheter site thrombosis, cerebral venous thrombosis, 

deep vein thrombosis, device related thrombosis, embolism, hepatic vein thrombosis, jugular vein occlusion, 
jugular vein thrombosis, ovarian vein thrombosis, portal vein thrombosis, pulmonary embolism, subclavian vein 
thrombosis, venous thrombosis limb)

Table 2: Laboratory Abnormalities (≥10%) in Patients Receiving VERZENIO Plus Tamoxifen or an 
Aromatase Inhibitor [with a Difference between Arms of ≥2%] in monarchE

VERZENIO
Plus Tamoxifen or an 
Aromatase Inhibitor

N=2791

Tamoxifen or an 
Aromatase Inhibitor

N=2800
All Grades

%
Grade 3

%
Grade 4

%
All Grades

%
Grade 3

%
Grade 4

%
Creatinine increased 99 0.5 0 91 <0.1 0
White blood cell decreased 89 19 <0.1 28 1.1 0
Neutrophil count decreased 84 18 0.7 23 1.6 0.3
Anemia 68 1.0 0 17 0.1 0
Lymphocyte count decreased 59 13 0.2 24 2.4 0.1
Platelet count decreased 37 0.7 0.2 10 0.1 0.1
Alanine aminotransferase increased 37 2.5 <0.1 24 1.2 0
Aspartate aminotransferase increased 31 1.5 <0.1 18 0.9 0
Hypokalemia 11 1.2 0.1 3.8 0.1 0.1

DRUG INTERACTIONS

Effect of Other Drugs on VERZENIO

CYP3A Inhibitors
Strong and moderate CYP3A4 inhibitors increased the exposure of abemaciclib plus its active metabolites to a clinically 
meaningful extent and may lead to increased toxicity.

Ketoconazole
Avoid concomitant use of ketoconazole. Ketoconazole is predicted to increase the AUC of abemaciclib by up to 16-fold.

Other Strong CYP3A Inhibitors
In patients with recommended starting doses of 200 mg twice daily or 150 mg twice daily, reduce the VERZENIO dose 
to 100 mg twice daily with concomitant use of strong CYP3A inhibitors other than ketoconazole. In patients who have 
had a dose reduction to 100 mg twice daily due to adverse reactions, further reduce the VERZENIO dose to 50 mg 
twice daily with concomitant use of strong CYP3A inhibitors. If a patient taking VERZENIO discontinues a strong CYP3A 
inhibitor, increase the VERZENIO dose (after 3-5 half-lives of the inhibitor) to the dose that was used before starting the 
inhibitor. Patients should avoid grapefruit products.

Moderate CYP3A Inhibitors
With concomitant use of moderate CYP3A inhibitors, monitor for adverse reactions and consider reducing the 
VERZENIO dose in 50 mg decrements, if necessary.

Strong and Moderate CYP3A Inducers
Coadministration of strong or moderate CYP3A inducers decreased the plasma concentrations of abemaciclib plus its 
active metabolites and may lead to reduced activity. Avoid concomitant use of strong or moderate CYP3A inducers and 
consider alternative agents.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary
Based on findings in animals and its mechanism of action, VERZENIO can cause fetal harm when administered to a 
pregnant woman. There are no available human data informing the drug-associated risk. Advise pregnant women 
of the potential risk to a fetus. In animal reproduction studies, administration of abemaciclib during organogenesis 
was teratogenic and caused decreased fetal weight at maternal exposures that were similar to human clinical 
exposure based on AUC at the maximum recommended human dose (see Data). Advise pregnant women of the 
potential risk to a fetus.

The background risk of major birth defects and miscarriage for the indicated population is unknown. However, the 
background risk in the U.S. general population of major birth defects is 2 to 4% and of miscarriage is 15 to 20% of 
clinically recognized pregnancies.

Data

Animal Data
In an embryo-fetal development study, pregnant rats received oral doses of abemaciclib up to 15 mg/kg/day during 
the period of organogenesis. Doses ≥4 mg/kg/day caused decreased fetal body weights and increased incidence of 
cardiovascular and skeletal malformations and variations. These findings included absent innominate artery and aortic 
arch, malpositioned subclavian artery, unossified sternebra, bipartite ossification of thoracic centrum, and rudimentary 
or nodulated ribs. At 4 mg/kg/day in rats, the maternal systemic exposures were approximately equal to the human 
exposure (AUC) at the recommended dose.

Lactation

Risk Summary
There are no data on the presence of abemaciclib in human milk, or its effects on the breastfed child or on milk 
production. Because of the potential for serious adverse reactions in breastfed infants from VERZENIO, advise lactating 
women not to breastfeed during VERZENIO treatment and for 3 weeks after the last dose.

Females and Males of Reproductive Potential

Based on animal studies, VERZENIO can cause fetal harm when administered to a pregnant woman.

Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating treatment with VERZENIO.

Contraception

Females
Advise females of reproductive potential to use effective contraception during VERZENIO treatment and for 3 weeks 
after the last dose.

Infertility

Males
Based on findings in animals, VERZENIO may impair fertility in males of reproductive potential.

Pediatric Use

The safety and effectiveness of VERZENIO have not been established in pediatric patients.

Geriatric Use

Of the 2791 VERZENIO-treated patients in monarchE, 15% were 65 years of age or older and 2.7% were 75 years of 
age or older.

Of the 900 patients who received VERZENIO in MONARCH 1, MONARCH 2, and MONARCH 3, 38% were 65 years of age 
or older and 10% were 75 years of age or older. The most common adverse reactions (≥5%) Grade 3 or 4 in patients 
≥65 years of age across MONARCH 1, 2, and 3 were: neutropenia, diarrhea, fatigue, nausea, dehydration, leukopenia, 
anemia, infections, and ALT increased.

No overall differences in safety or effectiveness of VERZENIO were observed between these patients and younger 
patients.

Renal Impairment

No dosage adjustment is required for patients with mild or moderate renal impairment (CLcr ≥30-89 mL/min, 
estimated by Cockcroft-Gault [C-G]). The pharmacokinetics of abemaciclib in patients with severe renal impairment 
(CLcr <30 mL/min, C-G), end stage renal disease, or in patients on dialysis is unknown.

Hepatic Impairment
No dosage adjustments are necessary in patients with mild or moderate hepatic impairment (Child-Pugh A or B).

Reduce the dosing frequency when administering VERZENIO to patients with severe hepatic impairment (Child-Pugh C). 

Additional information can be found at www.verzenio.com

AL HCP BS_MonE 12OCT2021

Table 1: Adverse Reactions (≥10%) of Patients Receiving VERZENIO Plus Tamoxifen or an Aromatase 
Inhibitor [with a Difference between Arms of ≥2%] in monarchE (Cont.)
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PIRTOBRUTINIB, AN INVESTIGATIONAL, highly selective Bruton 
tyrosine kinase (BTK) inhibitor, demonstrated promising effi  cacy 
and safety across multiple types of B-cell lymphoma in abstracts 
presented during the 64th American Society of Hematology (ASH) 
Annual Meeting and Exposition.1-4

The reversible, noncovalent BTK inhibitor is being studied in 
patients with chronic lymphocytic leukemia/small lymphocytic 
leukemia (CLL/SLL), mantle cell lymphoma (MCL), Waldenström 
macroglobulinemia (WM), and other conditions including Richter 
syndrome.5 Starting with ibrutinib in 2014, covalent BTK inhibitors 
have transformed treatment of CLL and other B-cell hematologic 
malignancies, but resistance and intolerance cause problems for 
many patients. Although off -target eff ects have been reduced with 
second-generation BTK inhibitors, some patients still experience 
adverse events (AEs) that lead to discontinuation. For these 
patients, pirtobrutinib may off er a treatment option. 

“One striking property of this drug is there is really low toxicity,” 
said M. Lia Palomba, MD, a medical oncologist at Memorial Sloan 
Kettering Cancer Center in New York, New York, who presented 
data on WM in an oral session. When asked what the ultimate 
role of pirtobrutinib would be relative to existing BTK inhibitors, 
she said this was not yet clear but noted that a study for use in 
fi rst-line CLL is already approved. 

The phase 1/2 BRUIN study (NCT03740529), a wide-ranging 
study that has tested pirtobrutinib in 773 patients,5 featured 
coauthors from Strategic Alliance Partners of The American 
Journal of Managed Care®. Manish R. Patel, MD, director of drug 
development at Florida Cancer Specialists and Research Institute; 
and Ian W. Flinn, MD, PhD, a medical oncologist with the Center 
for Blood Cancers, Tennessee Oncology, and director of lymphoma 
research, Sarah Cannon Research Institute, both in Nashville, were 
coauthors on abstracts detailing extended follow-up in CLL/SLL 
and results for patients previously intolerant of BTK inhibitors1-2; 
in addition, Patel was the second author on an abstract detailing 
results on a cohort with WM,3 and Flinn was a coauthor on an 
abstract focusing on MCL.4

Extended Follow-up in CLL/SLL
BRUIN was a phase 1 dose escalation study followed by a phase 
2 expansion cohort study, which tested a recommended phase 2 
oral dose of 200 mg/d. At the data cutoff  of January 31, 2022, the 
expansion cohort consisted of 276 patients with CLL/SLL who 
had enrolled in phase 1 or 2 who had prior covalent BTK inhibitor 
treatment and had been assessed following treatment or discontin-
uation.1 Key end points were overall response rate (ORR), progres-
sion-free survival (PFS), and safety. Patients had received several 
other therapies, including anti-CD20 therapy (89%) and chimeric 
antigen receptor T-cell therapy (6%). Many patients had high-risk 
features, including 85% with unmutated immunoglobulin heavy 
chain variable region gene (IGHV); 75% of the group discontinued 
prior BTK inhibitor therapy due to disease progression. 

RESULTS. In this group with relapsed/refractory CLL/SLL, the 
ORR by investigator assessment was 74% (95% CI, 69-79), with 
3 complete responses (CR, 1%), 174 partial responses (PR, 64%), 
23 PRs with lymphocytosis (8%), and 1 nodular PR (< 1%). After a 

median follow-up of 13.9 months, estimated PFS was 68% (95% 
CI, 62-74) for 12 months and 54% (95% CI, 46-61) for 18 months. 
The most common treatment-emergent AEs (TEAEs) were fatigue 
(26%), diarrhea (22%), and contusion (18%); grade 3 or higher 
neutropenia was seen in 20% of patients. Investigators found low 
rates of grade 3 or higher cardiac related TEAEs, including hyper-
tension (3%),  hemorrhage (2%), and atrial fi brillation/fl utter (1%); 
2% of patients stopped taking the drug due to TEAEs. 

Results for Those Previously Intolerant to Covalent 
BTK Inhibitor
Nirav N. Shah, MD, an associate professor at Medical College 
of Wisconsin, presented data for an abstract that evaluated 
responses to pirtobrutinib among patients across multiple 
disease types who had stopped taking covalent BTK inhibitors.2

Shah explained that although second-generation BTK inhibitors 
are more selective than ibrutinib, “the frequency of cytopenias, 
infections, and diarrhea have not technically decreased.” Any 
interruption of treatment can adversely aff ect outcomes, he said. 

Shah explained the mechanism of action for pirtobrutinib, 
which he noted had been previously shown to be well tolerated 
with “promising effi  cacy in poor-prognosis B-cell malignancies,” 
in patients who had received prior treatments.

“It’s highly selective for BTK; it inhibits both wild-type and C41 
mutant BTK,” he said, adding that the “favorable oral pharma-
cology allows continuous BTK inhibitor inhibition regardless of 
the intrinsic rate of BTK turnover.”

He presented results for 127 patients who had been BTK 
intolerant coming into BRUIN. The median time on treatment 
was 10 months for the overall study population (773 patients) 
compared with 15 months for the 127 patients who were BTK 
intolerant. The ORR was 76.9% in CLL/SLL (95% CI, 66.9-85.7) and 
81.0 (58.1-94.6) with a 42.9% CR rate in MCL. Discontinuations 
due to treatment-related AEs occurred in 2.6% of the overall study 
population (20 patients) compared with 6% of the BTK-intolerant 
population (7 patients). »

E amining Safety, Effi cacy of Pirtobrutinib 
in CLL/SLL, MCL, and WM; Results Seen for Patients 

ith ntolerance to Co alent B  nhibitors
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AEs of any grade were similar between the overall 
study population and the BTK-intolerant population 
except for neutropenia; 14.7% of the overall popu-
lation had neutropenia compared with 21.3% of the 
BTK-intolerant population. For grade 3 or higher 
events, BTK-intolerant patients were more likely 
to have neutropenia (17.3% for the BTK-intolerant 
group vs 11.5% for the overall group) and fatigue 
(1.6% vs 0.8%). 

The other AE of grade 3 or higher reported was 
anemia, 2.4% in the BTK-intolerant group vs 2.1% 
in the overall population. AEs of special interest 
in grade 1-2 were bruising (15.1% overall vs 26.8% 
BTK intolerant), rash (6.0% overall vs 8.7% BTK 
intolerant), arthralgia (3.5% overall vs 4.7% BTK 
intolerant), hypertension (3.4% overall vs 3.1% BTK 
intolerant), and atrial fibrillation 0.8% both overall 
and BTK intolerant). No AEs or higher were reported 
in more than 0.1% of the study population. 

First “Sizable Cohort” in WM 
Palomba reported on a cohort of 80 patients treated 
prior to the data cutoff on July 29, 2022; 63 had 
previously been treated with a covalent BTK inhib-
itor; the median number of overall prior therapies 
was 3. Investigators described this as the first time 
results for pirtobrutinib had been reported in a 
“sizable cohort” of patients with WM. 

The major response rate (MRR) was 67% (95% 
CI, 53.7-78.0); of the group, 15 (23.8%) had a very 
good PR and 27 (42.9%) had a PR. For patients 
previously treated with both covalent BTK inhibitor 
and chemoimmunotherapy, MRR was 68% (95% CI, 
53.3-80.5). Among patients previously treated with a 
covalent BTK inhibitor, median PFS was 19.4 months 
(95% CI, 15.1- 22.1); median overall survival was not 
reached. WM safety profiles were consistent with the 
overall treatment population. 

Results in Mantle Cell Lymphoma
Results reported at ASH evaluated 90 patients with 
MCL before the January 31, 2022, cutoff date; all 
had been treated with a BTK inhibitor. Patients 
had received a median of 3 prior treatments. 
Pirtobrutinib produced ORR of 58% (95% CI, 
46.0-68.`) and a median duration of response of 
21.6 months (95% CI, 7.5-not evaluable), as well 
as a median PFS of 7.4 months (95% CI, 5.3-12.5). 
Response rates were not affected by the number 
of prior lines of therapy or classes of therapy 
used previously. ◆
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PATIENTS YOUNGER AND OLDER than 75 years 
with newly diagnosed multiple myeloma had 
improved responses after transitioning from 
bortezomib-based therapy to an all-oral regimen 
of ixazomib (Ninlaro), lenalidomide (Revlimid), 
and dexamethasone without harming quality of 
life (QOL), according to results from a commu-
nity-based study.

A subgroup analysis from US MM-6 
(NCT03173092), presented in December 2022 
during the 64th American Society of Hematology 
(ASH) Annual Meeting and Exposition in New 
Orleans, Louisiana, showed that regardless of 
age, patients with MM were able to experience 
improved responses to the proteasome inhibitor 
ixazomib after switching from bortezomib (Velcade) 
after 3 cycles.1 

“Achieving prolonged therapy with parenteral 
proteasome inhibitors (PI) in MM can be chal-
lenging in routine practice due to issues relating 
to poor tolerability and the burden of repeated, 
clinic-based treatment administration, particularly 

for older patients and those with comorbidities,” the 
investigators wrote. 

According to the abstract, previously reported 
results showed that patients who received the 
regimen of ixazomib, lenalidomide, and dexa-
methasone (iRd) after bortezomib had improved 
clinical outcomes and maintained QOL. The new 
analysis presented at ASH examined the data by age 
group: those younger than 75 years and those 75 
years and older. 

The community-based setting for the study was 
key because moving patients out of a hospital clinic 
was seen as step toward improving QOL. Both the 
first author of the abstract, Ruemu E. Birhiray, MD, 
partner with Hematology-Oncology of Indiana in 
Indianapolis, and several coauthors practice with 
leading community oncology networks that are 
Strategic Alliance Partners of The American Journal 
of Managed Care®. Hematology Oncology of Indiana 
is part of the American Oncology Network; coau-
thors Robert M. Ri¬in, MD, FACP, of Rocky Mountain 
Cancer Centers in Denver, Colorado; Christopher A. 

Yasenchak, MD, of Willamette Valley Cancer Institute 
and Research Center in Eugene, Oregon; and Roger 
M. Lyons, MD, FACP, of Texas Oncology in San 
Antonio, are all part of The US Oncology Network.

In Community-Based Study, Switching to Ixazomib 
in Newly Diagnosed MM Brought 

Improved Responses Across Age Groups
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Patients were enrolled at community sites to receive iRd for up 
to 39 cycles or until disease progression or toxicity. Key secondary 
end points included rates of partial, very good partial, and 
complete response; and duration of therapy (DOT).

CHARACTERISTICS. Of the 140 patients receiving iRd as of 
February 28, 2022, 81 were younger than 75 years (58%) and 59 
were 75 years or older (42%). For the younger group, the median 
age was 69 years (range 49-74); for the older group, the median 
age was 77 years (range 75-90). In the younger group, 60% were 
men, compared with 54% for the older group; 19% of the younger 
group were Black, compared with 17% for the older group; 11% 
of the younger group were Hispanic, compared with 5% for the 
older group; and 30% of the younger group had stage III disease, 
compared with 34% of the older group. 

Among the patients enrolled, 47% of the younger group had 
lytic bone disease, compared with 44% of the older group; 91% 
of the younger group and 97% of the older group had at least 1 
comorbidity at the start of iRd. 

RESULTS. Overall response rate increased from 60% at the end 
of bortezomib induction to 79% after transition to iRd in patients 
younger than 75 years; it increased from 64% to 76% in those 75 
years and older. 

Treatment was stopped due to progressive disease in 20% of the 
younger group vs 19% of the older group; due to adverse events 
(AEs) in 29% of the younger group vs 17% of the older group; 
and due to other reasons in 35% of the younger group vs 38% of 
the older group.

With a median follow-up of 20 months, 22% of those in the 
younger group and 17% in the older group were still on study 
treatment. Median DOT was 11.8 months and 8.5 months for 
iRd, respectively, and 14.8 months and 11.1 months for total 
PI-based therapy. 

ADVERSE EVENTS. Treatment-emergent AEs were seen in 98% 
of the younger patients and 95% of the older patients, of which 
81% and 75% were considered treatment-related, respectively. 
Serious treatment-emergent AEs were seen in 41% and 47% of the 
respective groups, with 14% of the serious events in each group 
considered treatment-related. Each age group had 2 on-study 

deaths. The most common treatment-emergent AEs were diarrhea 
(47% and 49% in the younger and older groups), peripheral 
neuropathy not otherwise classified (43% and 34%, respectively), 
and fatigue (36% and 31%). The most common AEs grade 3 or 
higher in younger patients were diarrhea (7%), neutropenia (6%), 
anemia (6%), and decreased platelets (6%). Among older patients 
the most common grade 3 or higher AEs were  diarrhea (10%), 
pneumonia (8%), and hypokalemia (7%). AEs led to modification/
discontinuation of any of the 3 drugs in 60%/16% in the younger 
patients and 58%/14% of the older patients.

QUALITY OF LIFE. “Patient-reported quality of life was assessed 
via questionnaires that patients completed electronically, 
and activity and sleep levels were measured using wearable 
digital devices,” Birhiray explained in the presentation. Overall, 
EORTC-QLQ-C30 Global Health QOL Score was maintained 
in both groups, with daily activity and hours of sleep gener-
ally maintained. ◆
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ADDING POLATUZUMAB VEDOTIN (polatu-
zumab, Polivy) to rituximab-based salvage therapy 
produced strong responses and allowed 61% 
of patients who had failed their first treatment 
for diffuse large B-cell lymphomas (DLBCL) 
to successfully bridge to autologous stem cell 
transplant (ASCT), according to a phase 2 study 
(NCT04665765).1

Results from 41 patients, presented during the 
64th American Society of Hematology Annual 
Meeting and Exposition, could offer an effective 

option for those with relapsed or refractory DLBCL, 
even as chimeric antigen receptor (CAR) T-cell 
therapy becomes standard of care for many patients. 

Alex F. Herrera, MD, a hematologist/oncologist 
who is associate professor, Division of Lymphoma, 
Department of Hematology & Hematopoietic 
Cell Transplantation at City of Hope in Duarte, 
California, presented the findings for a combination 
called PolaR-ICE (polatuzumab, rituximab, ifosfa-
mide, carboplatin, and etoposide). Polatuzumab, 
an antibody-drug conjugate that targets CD79b, has 

PolaR-ICE Effective as Second-line Treatment in DLBCL, 
Bridge to Autologous Stem Cell Transplant

MARY CAFFREY

“Achieving prolonged therapy with 
parenteral proteasome inhibitors in 
[multiple myeloma] can be challenging 
in routine practice due to issues relating 
to poor tolerability and the burden 
of repeated, clinic-based treatment 
administration, particularly for older 
patients and those with comorbidities.”

—study investigators

»
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been studied with classic chemotherapy 
combinations in transplant-eligible 
DLBCL.2 It is approved for use after 2 prior 
therapies in the United States and as a 
fi rst-line therapy in Europe. 

As Herrera and some commenters 
noted, the data being presented were 
gathered before results for the ZUMA-7 
(NCT03391466) and TRANSFORM 
(NCT03575351) studies led to approval 
of CAR T-cell therapy in second-line 
treatment for DLBCL. And yet, Herrera 
said, many patients who receive CAR T-cell 
therapy in the second line still relapse. 

CAR T-cell therapy “is not necessarily 
the standard if they’re transplant eligible,” 
he said. “So, I think there’s still a role to 
consider studying this regimen further.”

In concluding remarks, Herrera noted 
the 61% of patients who proceeded to 
ASCT after PolaR-ICE is larger than the 36% 
of patients who proceeded to ASCT in the 
standard-of-care arm in ZUMA-7 (studying 
axicabtagene ciloleucel)3 or the 47% who 
received ASCT in the TRANSFORM trial 
(studying lisocabtagene maraleucel).4

When asked whether PolaR-ICE could 
even be a bridging therapy for CAR T-cell 
therapy, Herrera said, “I think that’s a 
great question.” 

METHODS. Herrera outlined the study 
protocol, which called for eligible patients 
to receive 2 cycles of PolaR-ICE for 2 
cycles every 3 weeks with granulocyte 
colony-stimulating factor, followed by 
PET-CT. Patients with complete response 
(CR) proceeded to ASCT or could receive a 
third cycle of PolaR-ICE at the investigator’s 

discretion. Patients with partial response 
(PR) also received a third cycle. 

Following ASCT, patients who recovered 
from toxicities could receive 3 to 4 cycles of  
polatuzumab consolidation. According to 
the abstract, a 2-stage design was used with 
20 patients enrolled (including lead-in); 
because 8 CRs were seen, a total of 40 
patients were enrolled. Safety and CR were 
coprimary end points; overall response rate 
(ORR), progression-free survival (PFS), and 
overall survival were secondary end points.

RESULTS. Of the 41 patients enrolled, 
37 were evaluable for response; 1 died 
prior to assessment, and 1 was unevalu-
able and replaced. One patient had clinical 
progressive disease (PD) and was included 
in ORR as PD, and 1 patient is pending 
evaluation. Forty patients have toxicity 
data available. 

Twenty-two patients have received 3 
cycles of PolaR-ICE; 16 were treated with 
2 cycles, and 2 were treated with 1 cycle. 
Among 37 evaluable patients plus 1 with 
PD, 35 had objective response after 2 cycles 
of PolaR-ICE for an ORR of 92%; 21 (55%) 
had a CR, 14 (37%) had a PR, 1 had stable 
disease, and 2 had PD. Overall, the ORR 
after salvage for PolaR-ICE was 89% with 
a CR rate of 61%, after 1 patient with PR 
converted to PD, and 2 with PR converted 
to CR following a third cycle of treatment. 

Thus far, 22 patients have received ASCT 
and 13 patients reached consolidation 
polatuzumab. Median follow-up time in 
survivors is 6.6 months; although Herrera 
said early data show PFS favors patients 
whose DLBCL relapsed after fi rst-line 

treatment, longer follow-up is needed. PFS 
curves are in the 70% range for the patients 
who received ASCT, but Herrera cautioned 
the audience “to pause before drawing too 
many conclusions.”

The most common treatment-related 
adverse events (TRAEs) were anemia 
(78%), nausea (70%), thrombocytopenia 
(70%), leukopenia (50%), fatigue (48%), 
and neutropenia (48%). Grade 3 or higher 
TRAEs were anemia (43%), thrombocyto-
penia (43%), and neutropenia (43%). ◆

R E F E R E N C E S

1. Herrera AF, Chen L, Crombie JL, et al. Polatuzumab 

vedotin combined with R-ICE (PolaR-ICE) as second-line 

therapy in relapsed/refractory diffuse large B-cell lympho-

ma. Presented at: 64th American Society of Hematology 

Annual Meeting and Exposition; December 10-13, 2022; 

New Orleans, LA. Abstract 442.  https://ash.confex.com/

ash/2022/webprogram/Paper165699.html

2. Tilly H, Morschhauser F, Sehn LH, et al. Polatuzumab 

vedotin in previously untreated diffuse large B-cell lym-

phoma. N Engl J Med. 2022;386(4):351-363. doi:10.1056/

NEJMoa2115304

3. Locke FL, Miklos DB, Jacobson CA, et al; All ZUMA-

7 Investigators and Contributing Kite Members. 

Axicabtagene ciloleucel as second-line therapy for large 

B-cell lymphoma. N Engl J Med. 2022;386(7):640-654. 

doi:10.1056/NEJMoa2116133

4. Kamdar M, Solomon SR, Arnason J, et al; TRANSFORM 

Investigators. Lisocabtagene maraleucel versus 

standard of care with salvage chemotherapy followed 

by autologous stem cell transplantation as second-line 

treatment in patients with relapsed or refractory large 

B-cell lymphoma (TRANSFORM): results from an interim 

analysis of an open-label, randomised, phase 3 trial. 

Lancet. 2022;399(10343):2294-2308. doi:10.1016/S0140-

6736(22)00662-6

NEW DATA FROM THE POLARIX STUDY
(NCT03274492) show that substituting polatuzumab 
vedotin (Polivy) for 1 part of a classic fi rst-line 
chemotherapy combination to manage diff use 
large B-cell lymphoma (DLBCL) improved progres-
sion-free survival (PFS) without compromising 
health-related quality-of-life (HRQOL).1

“These data may represent a benchmark for 
patient-reported HRQOL in frontline DLBCL in the 
modern era,” the investigators reported.

The results, presented during the 64th American 
Society of Hematology (ASH) Annual Meeting and  
Exposition in New Orleans, Louisiana, showed that 

physical functioning and fatigue scores were similar 
at baseline and improved during and after treatment 
for patients in both arms of the POLARIX study. 
The main results, presented in 2021 at the 63rd ASH 
Meeting and Exposition in Atlanta, Georgia, showed 
that combining polatuzumab with rituximab, 
cyclophosphamide, doxorubicin, and prednisone 
(Pola-R-CHP) improved PFS by 27% compared 
with the standard of care, R-CHOP, which consists 
of rituximab, cyclophosphamide, doxorubicin, 
vincristine, and prednisone.2

Jeff  P. Sharman, MD, was an author on the original 
POLARIX study and is the senior author on the 

HRQOL analysis presented at ASH 2022. Sharman 
is director of research at the Willamette Valley 
Cancer Institute and Research Center in Eugene, 
Oregon, and the medical director of hematology 

Additional Results From POLARIX Study 
Show Improved PFS With No Reduction in HRQOL

MARY CAFFREY
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research for The US Oncology Network. The US Oncology 
Network is a Strategic Alliance Partner of The American Journal of 
Managed Care®. 

In the POLARIX study, 879 patients were randomly assigned 
1:1 to receive either Pola-R-CHP (n = 440) or R-CHOP (n = 439). 
Lymphoma symptom scores were measured using the 
Functional Assessment Cancer Therapy-Lymphoma subscale. 
Physical functioning, fatigue, constipation, diarrhea, nausea, 
and vomiting were measured with the European Organisation 
for Research and Treatment of Cancer Quality of Life Cancer 
Patients questionnaire.

Patients who had not experienced progression were given ques-
tionnaires during treatment on the fi rst day of cycles 1, 2, 3, and 5 
and at the end of treatment. Patients also received questionnaires 
biannually for 2 years after treatment ended and then once a year 
for 3 years. Data from patients who experienced clinically mean-
ingful improvements or worsening or no change from baseline in 
functioning, fatigue, or lymphoma symptom scores were reported 
based on validated thresholds.

More than 80% of patients responded to questionnaires 
throughout the study. At baseline, scores for lymphoma symp-
toms, physical functioning, and fatigue were similar in both treat-
ment arms, and reported levels of constipation, diarrhea, nausea, 
and vomiting were similarly low. According to the abstract, 
both Pola-R-CHP and R-CHOP brought rapid improvement in 
lymphoma symptoms in most respondents beginning with the 
fi rst cycle; 82.3% and 81.3% of patients experienced clinically 
meaningful improvement, respectively. Investigators reported this 
was “sustained with improvement plateauing by the fi rst assess-
ment after [end of treatment].” Results showed improvements in 
physical functioning (42.4% of patients in the Pola-R-CHP group 
vs 39.6% of patients in the R-CHOP group) and fatigue (74.8% of 
patients vs 68.2% of patients, respectively).

Between cycle 2 and the end of treatment, diarrhea was more 
frequently reported in the Pola-R-CHP group (17%-34%) than the 
R-CHOP group (18%-24%), and constipation was more frequently 
reported with the R-CHOP group (21%-42%) than the Pola-R-CHP 
group (23%-35%). For both groups, diarrhea and constipation 
symptoms returned to baseline levels by the end of treatment.

Nausea and vomiting were reported less frequently in both arms 
and returned to baseline levels at end of treatment in both arms. 
For the Pola-R-CHP group, 12% to 33% of patients reported nausea 
vs 11% to 30% of patients in the R-CHOP group. Additionally, 3% 
to 11% of patients in the Pola-R-CHP group reported vomiting vs 
4% to 10% of patients in the R-CHOP group.

Genentech, the manufacturer of polatuzumab, said in a 
statement that other data presented at the 64th ASH Annual 
Meeting & Exposition in New Orleans showed that the Pola-R-CHP 
combination had the potential to reduce the number of patients 
in second-line treatment by 27% compared with R-CHOP.3,4 A 
biologics license application has been accepted by the FDA, with a 
decision expected by April 2, 2023.4

Long-term PFS data show that after a median follow-up of 
3 years, Pola-R-CHP continues to off er a statistically signifi cant 
reduction in the risk of worsening disease or death compared 
with R-CHOP (HR, 0.76; 95% CI, 0.60-97). Overall survival data 
remained immature and similar between the 2 arms after 39.7 
months (HR, 0.94; 95% CI, 0.67-1.33; P = .73).3

◆
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Roger M. Lyons, MD, Discusses 10-Year Review of MDS Patient Data 
From the Community Oncology Setting
Interview by Mary Caffrey

One decade ago, Roger M  yons, M , FA , a board-certified hema-
tologist at Texas Oncology in San Antonio, literally wrote the boo  
on treatment guidelines in myelodysplastic syndromes M Ss  These 
syndromes disrupt blood cell production and can lead to leu emia 1

At the th American Society of Hematology Annual Meeting and 
Exposition in New Orleans, ouisiana, he offered a new tool for 
specialists managing M S  a study based on  years of real-world data 
from patients in The S Oncology Networ  The study stratified  
patients at low ris  , n , intermediate ris  , n , 
high ris  , n , or very high ris  , n  Among 
the patients at higher ris , a acitidine was the most common first-line 
therapy, used by  of patients, followed by decitabine  Most 
patients treated with a acitidine  did not advance to second-
line therapy  patients in lower-ris  groups were treated twice as long 
compared with those in the higher-ris  groups

Evidence-Based Oncology  EBO  spo e with yons about the 
creation of this real-world data set and the pros and cons of different 
treatments for M S  This interview is edited lightly for clarity

EBO: an you discuss the mission of your study on real-world treatment 
patterns in M S?

LYONS: This is a -year study of patients in The S Oncology Networ  
So this is  real, live data  Most of the studies that you see are coming 
out of academic medical centers, and fran ly, the patient distribution 
is somewhat different  Not everybody can get into these academic 
centers, not everybody can afford to go to them, and the patient mix is 
different  So this is real-world data from  where the ma ority of people 

with M S are treated in the nited States, probably most estern Euro-
pean countries, and perhaps apan as well  e have this information  
we wanted to see what it loo ed li e and whether there was a correla-
tion or similarity to what we new about other published data and to 
eep a baseline of information for people to use when they’re loo ing 

at their own data to say, oes this correspond to what has been seen 
over a -year period in a community-based oncology practice?

t’s not state of the art because it’s over a -year period  we are not 
loo ing at cohorts at different time frames trying to see whether  things 
are different  There’s only a little difference at the end where venetoclax 
was added in, and there are not enough patients there to ma e a 
difference  There’s not anything else that’s changed dramatically over 
time  So,  don’t thin  we can tal  about change over time  t’s primarily 
loo ing at a large group of patients treated by  physicians  over 

 years  e’re trying to put together what is going on in the world of 
patients with M S

EBO: Most of your patients at high ris  were treated with a acitidine  
Approximately  received decitabine  as there any pattern to these 
treatment differences, or were these practice preferences?

LYONS: There are  hypomethylating agents available  There’s oral 
decitabine as well  So there’s a acitidine, which was the first on the 
mar et  Most people have a lot of experience with it  t’s easy to give  
you can give it subcutaneously or via   intravenous  administration  
The subcutaneous method  is easy for the patient  They don’t need an 

 started  if they don’t have a line, they’re in and out, and the cost is 
fairly reasonable for a chemotherapy drug  the toxicity levels are uite 
low  eople are very comfortable with that agent  e helped develop 
the treatment schedules  or  years ago1 A downside compared 
with decitabine is that a acitidine  is given over  days  ou can s ip the 
wee ends and  give for  days, and it’s probably as effective, but most 
physicians  aren’t comfortable doing that for patients at  higher ris

Although the data didn’t show much difference, decitabine has a 
little more toxicity  the side blood count levels  go down a little more 
in my experience  The price is much the same, but decitabine  has 
to be given via   administration  And that doesn’t have a distinct 
advantage other than the -day schedule, but it can’t be given 
subcutaneously

The oral agent, which is decitabine in a mixture of something that 
allows it to be absorbed, is expensive  t’s a pill given  days in a row, 
but it’s much more expensive than the other drugs  There are a few 
patients who  you want to give it to  if they can’t get bac  to you
if they live at a distance or don’t have transportation  ut insurance 
companies are not happy with that choice ◆

R E F E R E N C E S

1. yons RM  Myelodysplastic syndromes  therapy and outloo  Am J Med. suppl S -S  

doi am med

yons RM, heng H, Moore-Schilt  , et al  Treatment patterns and overall survival OS  among 

patients with myelodysplastic syndromes M S  treated in the S community oncology setting  a 

real-world retrospective observational study  Abstract presented at  th American Society of Hematol-

ogy Annual Meeting  Exposition  ecember - ,  New Orleans, A  Abstract  https

ash confex com ash webprogram aper html

ROGER M. LYONS, MD, FACP, Roger M. Lyons, MD, 
FA , hematologist, Texas Oncology, San Antonio, 
Texas.

A S H  S P O T L I G H T

LY O N S

“Most of the studies that you see are coming 
out of academic medical centers, and frankly, the 
patient distribution is somewhat different. Not 
everybody can get into these academic centers, 
not everybody can afford to go to them, and the 
patient mix is different.”

—Roger M. Lyons, MD, FACP,
hematologist,

Texas Oncology
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