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OVER THE PAST 60 years, 
overall improvements in 
the cure rate for patients 
with T-cell acute lympho-

blastic leukemia (T-ALL) have 
been one of the great success 
stories of modern medicine, 
according to DAVID T. TEACHEY, 
MD, attending physician and 
researcher at Children’s Hospi-
tal of Philadelphia. When compared with patients 
with B-cell acute lymphoblastic leukemia (B-ALL), 
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Targeted Therapies, 
Immunotherapies 
Lead the Way to 
Optimal Benefit 
in T-ALL
BY TONY BERBERABE,  MPH

PHILADELPHIA (PH) CHROMOSOME 
negative myeloproliferative neo-
plasms (MPNs) have a variable 
propensity to evolve into 

accelerated-phase disease. Pro-
gression from chronic-phase MPN 
to the blast phase usually evolves 
through MPN in the accelerated 
phase.1 Clinical data and treat-
ments for advanced phase disease 
are not standardized because 
most investigations have been 
conducted in patients with chronic 
phase rather than advanced-
phase disease.2 Unfortunately, patients 
with advanced or blast phase MPN have 
dismal outcomes due in part to the inher-
ent nature of the disease but also to the 
lack of standard management and dis-
ease-modifying agents.3,4 

It is important to “identify the risk fac-
tors involved for that evolution,” and to 
know “when and how to intervene in terms 
of therapy for patients who are at high risk 

of evolving to accelerated phase MPNs 
or who have unfortunately evolved to that 
phase,” OLATOYOSI ODENIKE, MD, pro-

fessor of medicine, University of 
Chicago, Section of Hematology/
Oncology, said before the Society 
of Hematologic Oncology (SOHO) 
2021 Annual Meeting. She is pre-
senting, “Accelerated Phase of 
MPN: What Is It and What to Do 
About It,” during the conference.

Traditionally, MPNs have been 
classed according to the per-
centage of blasts in the blood or 

bone marrow. Chronic phase is defined as 
less than 10% blasts, accelerated phase 
from 10% to 19% blasts, and transformed 
acute leukemia (blast phase) has 20% or 
more.5-7 Odenike emphasized that those 
cut-offs are arbitrary, however, adding 
that patients with 5% blasts have been 
shown to have similar outcomes to those 
who have 10% or more blasts. In a study 
of over 1300 patients with myelofibrosis, 
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SIGNIFICANTLY MORE PATIENTS RECEIVING JAKAFI 
EXPERIENCED IMPROVEMENT IN MF-RELATED SPLENOMEGALY1,3,5

COMFORT-II PRIMARY ENDPOINT1,5II

For more data on long-term results with Jaka� , visit Jaka� Results.com

or discontinue Jakafi without consulting their physician. When discontinuing 
or interrupting Jakafi for reasons other than thrombocytopenia or neutropenia, 
consider gradual tapering rather than abrupt discontinuation

    Non-melanoma skin cancers including basal cell, squamous cell, and Merkel 
cell carcinoma have occurred. Perform periodic skin examinations

     Treatment with Jakafi has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters 
8-12 weeks after initiating Jakafi. Monitor and treat according to clinical 
guidelines for the management of hyperlipidemia

     In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, 
and diarrhea. In acute graft-versus-host disease, the most common 
nonhematologic adverse reactions (incidence >50%) were infections 
and edema

     Dose modifications may be required when administering Jakafi with strong 
CYP3A4 inhibitors or fluconazole or in patients with renal or hepatic 
impairment. Patients should be closely monitored and the dose titrated based 
on safety and efficacy

     Use of Jakafi during pregnancy is not recommended and should only be used 
if the potential benefit justifies the potential risk to the fetus. Women taking 
Jakafi should not breastfeed during treatment and for 2 weeks after the 
final dose

Please see Brief Summary of Full Prescribing Information 
for Jakafi on the following pages.
To learn more about Jakafi, visit HCP.Jakafi.com.

References: 1. Jakafi [package insert]. Wilmington, DE: Incyte Corporation. 2. Referenced with 
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Myeloproliferative Neoplasms V.1.2020. © National Comprehensive Cancer Network, Inc. 2020. All rights 
reserved. Accessed May 21, 2020. To view the most recent and complete version of the guideline, go 
online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or 
application and disclaims any responsibility for their application or use in any way. 3. Verstovsek S, Mesa 
RA, Gotlib J, et al. A double-blind, placebo-controlled trial of ruxolitinib for myelofibrosis. N Engl J Med. 
2012;366(9):799-807. 4. Data on file. Incyte Corporation. Wilmington, DE. 5. Harrison C, Kiladjian J-J, 
Al-Ali HK, et al. JAK inhibition with ruxolitinib versus best available therapy for myelofibrosis. N Engl J 
Med. 2012;366(9):787-798. 6. Verstovsek S, Mesa RA, Gotlib J, et al; for COMFORT-I Investigators. 
Long-term treatment with ruxolitinib for patients with myelofibrosis: 5-year update from the randomized, 
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CN, Vannucchi AM, Kiladjian J-J, et al; on behalf of COMFORT-II Investigators. Long-term findings from 
COMFORT-II, a phase 3 study of ruxolitinib vs best available therapy for myelofibrosis. Leukemia.
2016;30(8):1701-1707. 

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

Important Safety Information
   Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia 

and neutropenia, which are each dose-related effects. Perform a 
pre-treatment complete blood count (CBC) and monitor CBCs every 2 to 4 
weeks until doses are stabilized, and then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose 
modifications of Jakafi

 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according to 
clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking 
Jakafi for signs and symptoms of active TB and manage promptly. Prior 
to initiating Jakafi, evaluate patients for TB risk factors and test those at 
higher risk for latent infection. Consult a physician with expertise in the 
treatment of TB before starting Jakafi in patients with evidence of active 
or latent TB. Continuation of Jakafi during treatment of active TB should 
be based on the overall risk-benefit determination

 Progressive multifocal leukoencephalopathy (PML) has occurred with 
Jakafi treatment. If PML is suspected, stop Jakafi and evaluate

 Advise patients about early signs and symptoms of herpes zoster and 
to seek early treatment

 Increases in hepatitis B viral load with or without associated elevations 
in alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections.  
Monitor and treat patients with chronic HBV infection according to 
clinical guidelines

    When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms 
may return within one week. After discontinuation, some patients with 
myelofibrosis have experienced fever, respiratory distress, hypotension, 
DIC, or multi-organ failure. If any of these occur after discontinuation or 
while tapering Jakafi, evaluate and treat any intercurrent illness and consider 
restarting or increasing the dose of Jakafi. Instruct patients not to interrupt 

For adults with intermediate- or high-risk myelo� brosis (MF)1
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COMFORT-I PRIMARY ENDPOINT1,3‡

VS 0%of patients receiving Jakafi 
achieved a ≥35% reduction in 
spleen volume at week 48

of patients receiving 
best available therapy¶ (P < 0.0001)29%

of patients receiving Jakafi 
achieved a ≥35% reduction in 
spleen volume at week 24 42% VS 0.7% of patients receiving 

placebo (P < 0.0001)

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

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

    At 3 years, survival probability was 79% for patients originally randomized to 
Jakafi  and 59% for those originally randomized to best available therapy1

   Overall survival was a prespecifi ed secondary endpoint in COMFORT-II1

JAKAFI 5-YEAR OVERALL SURVIVAL PROBABILITY WAS 56%7

   All patients in the best available therapy group either crossed over to Jakafi  at 
a median of 17 months or discontinued1

BAT, best available therapy.
a   The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi . Although 

the 3-year overall survival analysis is presented in the Full Prescribing Information, P values and hazard 
ratios are omitted from the overall survival Kaplan-Meier curves.4

b  COMFORT-II was not designed to compare survival probabilities between Jakafi  and best available therapy 
at 3 or 5 years.4

c  Patients randomized to best available therapy were eligible to cross over to receive Jakafi  because of 
progression-driven events or at the physician’s discretion; however, these patients continued to be grouped 
within their original randomized assignment for analysis purposes.4

II  COMFORT-II (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-II) was a randomized, open-label 
phase 3 study with 219 patients with intermediate-2–risk or high-risk MF. The primary endpoint was the proportion 
of patients achieving a ≥35% reduction in spleen volume from baseline at week 48 as measured by CT or MRI.1,5

¶  Best available therapy in COMFORT-II included hydroxyurea (46.6%) and glucocorticoids (16.4%), as well as 
no medication, anagrelide, epoetin alfa, thalidomide, lenalidomide, mercaptopurine, thioguanine, danazol, 
peginterferon alfa-2a, interferon-α, melphalan, acetylsalicylic acid, cytarabine, and colchicine.4

COMFORT-I: 5-YEAR ANALYSIS OF JAKAFI AND PLACEBO6

     At 3 years, survival probability was 70% for patients originally randomized to 
Jakafi  and 61% for those originally randomized to placebo1

   Overall survival was a prespecifi ed secondary endpoint in COMFORT-I1

JAKAFI 5-YEAR OVERALL SURVIVAL PROBABILITY WAS 51%4

   All patients in the placebo group either crossed over to Jakafi  at a median of 
9 months or discontinued1

a  The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi . Although the 
3-year overall survival analysis is presented in the Full Prescribing Information, P values and hazard ratios 
are omitted from the overall survival Kaplan-Meier curves.4

b  COMFORT-I was not designed to compare survival probabilities between Jakafi  and placebo at 3 or 5 years.4

c  Patients randomized to placebo were eligible to cross over to receive Jakafi  because of progression-driven 
events or at the physician’s discretion; however, these patients continued to be grouped within their original 
randomized assignment for analysis purposes.4

‡  COMFORT-I (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-I) was a randomized, double-
blind, placebo-controlled phase 3 study with 309 patients with intermediate-2–risk or high-risk MF. The 
primary endpoint was the proportion of patients achieving a ≥35% reduction in spleen volume from baseline 
to week 24 as measured by CT or MRI.1,3

§   Duration of spleen response was defi ned as the interval between the fi rst spleen response measurement 
that was a ≥35% reduction from baseline and the date of the fi rst measurement that was no longer a 
≥35% reduction from baseline that was also a >25% increase from nadir.4

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

Adapted with permission from Leukemia.7

Ruxolitinib (Jakafi) is a Category 2A* treatment option for both symptomatic 
lower-risk† and higher-risk MF – in patients with platelets ≥50 x 109/L.2‡

*Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.2

†Lower-risk MF is de� ned as low or intermediate-1 risk based on DIPSS, DIPSS-Plus, and MYSEC-PM, low or intermediate 
risk based on MIPSS-70 (threshold of ≤3 prognostic variable points), and very low, low, or intermediate risk based on 
MIPSS-70+ (version 2.0; threshold of ≤3 prognostic variable points).2 

‡ In patients who are not transplant candidates.

Jakafi and the Jakafi logo are registered trademarks of Incyte. 
All other trademarks are the property of their respective owners. 
© 2020, Incyte Corporation. MAT-JAK-02211  07/20 
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or discontinue Jakafi without consulting their physician. When discontinuing 
or interrupting Jakafi for reasons other than thrombocytopenia or neutropenia, 
consider gradual tapering rather than abrupt discontinuation

    Non-melanoma skin cancers including basal cell, squamous cell, and Merkel 
cell carcinoma have occurred. Perform periodic skin examinations

     Treatment with Jakafi has been associated with increases in total cholesterol, 
low-density lipoprotein cholesterol, and triglycerides. Assess lipid parameters 
8-12 weeks after initiating Jakafi. Monitor and treat according to clinical 
guidelines for the management of hyperlipidemia

     In myelofibrosis and polycythemia vera, the most common nonhematologic 
adverse reactions (incidence ≥15%) were bruising, dizziness, headache, 
and diarrhea. In acute graft-versus-host disease, the most common 
nonhematologic adverse reactions (incidence >50%) were infections 
and edema

     Dose modifications may be required when administering Jakafi with strong 
CYP3A4 inhibitors or fluconazole or in patients with renal or hepatic 
impairment. Patients should be closely monitored and the dose titrated based 
on safety and efficacy

     Use of Jakafi during pregnancy is not recommended and should only be used 
if the potential benefit justifies the potential risk to the fetus. Women taking 
Jakafi should not breastfeed during treatment and for 2 weeks after the 
final dose

Please see Brief Summary of Full Prescribing Information 
for Jakafi on the following pages.
To learn more about Jakafi, visit HCP.Jakafi.com.
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permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
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online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or 
application and disclaims any responsibility for their application or use in any way. 3. Verstovsek S, Mesa 
RA, Gotlib J, et al. A double-blind, placebo-controlled trial of ruxolitinib for myelofibrosis. N Engl J Med. 
2012;366(9):799-807. 4. Data on file. Incyte Corporation. Wilmington, DE. 5. Harrison C, Kiladjian J-J, 
Al-Ali HK, et al. JAK inhibition with ruxolitinib versus best available therapy for myelofibrosis. N Engl J 
Med. 2012;366(9):787-798. 6. Verstovsek S, Mesa RA, Gotlib J, et al; for COMFORT-I Investigators. 
Long-term treatment with ruxolitinib for patients with myelofibrosis: 5-year update from the randomized, 
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Indications and Usage
Jakafi is indicated for treatment of intermediate or high-risk myelofibrosis (MF), 
including primary MF, post–polycythemia vera MF and post–essential 
thrombocythemia MF in adults.

Important Safety Information
   Treatment with Jakafi® (ruxolitinib) can cause thrombocytopenia, anemia 

and neutropenia, which are each dose-related effects. Perform a 
pre-treatment complete blood count (CBC) and monitor CBCs every 2 to 4 
weeks until doses are stabilized, and then as clinically indicated

 Manage thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary

 Patients developing anemia may require blood transfusions and/or dose 
modifications of Jakafi

 Severe neutropenia (ANC <0.5 × 109/L) was generally reversible by 
withholding Jakafi until recovery

 Serious bacterial, mycobacterial, fungal and viral infections have occurred. 
Delay starting Jakafi until active serious infections have resolved. Observe 
patients receiving Jakafi for signs and symptoms of infection and manage 
promptly. Use active surveillance and prophylactic antibiotics according to 
clinical guidelines

 Tuberculosis (TB) infection has been reported. Observe patients taking 
Jakafi for signs and symptoms of active TB and manage promptly. Prior 
to initiating Jakafi, evaluate patients for TB risk factors and test those at 
higher risk for latent infection. Consult a physician with expertise in the 
treatment of TB before starting Jakafi in patients with evidence of active 
or latent TB. Continuation of Jakafi during treatment of active TB should 
be based on the overall risk-benefit determination

 Progressive multifocal leukoencephalopathy (PML) has occurred with 
Jakafi treatment. If PML is suspected, stop Jakafi and evaluate

 Advise patients about early signs and symptoms of herpes zoster and 
to seek early treatment

 Increases in hepatitis B viral load with or without associated elevations 
in alanine aminotransferase and aspartate aminotransferase have been 
reported in patients with chronic hepatitis B virus (HBV) infections.  
Monitor and treat patients with chronic HBV infection according to 
clinical guidelines

    When discontinuing Jakafi, myeloproliferative neoplasm-related symptoms 
may return within one week. After discontinuation, some patients with 
myelofibrosis have experienced fever, respiratory distress, hypotension, 
DIC, or multi-organ failure. If any of these occur after discontinuation or 
while tapering Jakafi, evaluate and treat any intercurrent illness and consider 
restarting or increasing the dose of Jakafi. Instruct patients not to interrupt 
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COMFORT-I PRIMARY ENDPOINT1,3‡

VS 0%of patients receiving Jakafi 
achieved a ≥35% reduction in 
spleen volume at week 48

of patients receiving 
best available therapy¶ (P < 0.0001)29%

of patients receiving Jakafi 
achieved a ≥35% reduction in 
spleen volume at week 24 42% VS 0.7% of patients receiving 

placebo (P < 0.0001)

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

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

    At 3 years, survival probability was 79% for patients originally randomized to 
Jakafi  and 59% for those originally randomized to best available therapy1

   Overall survival was a prespecifi ed secondary endpoint in COMFORT-II1

JAKAFI 5-YEAR OVERALL SURVIVAL PROBABILITY WAS 56%7

   All patients in the best available therapy group either crossed over to Jakafi  at 
a median of 17 months or discontinued1

BAT, best available therapy.
a   The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi . Although 

the 3-year overall survival analysis is presented in the Full Prescribing Information, P values and hazard 
ratios are omitted from the overall survival Kaplan-Meier curves.4

b  COMFORT-II was not designed to compare survival probabilities between Jakafi  and best available therapy 
at 3 or 5 years.4

c  Patients randomized to best available therapy were eligible to cross over to receive Jakafi  because of 
progression-driven events or at the physician’s discretion; however, these patients continued to be grouped 
within their original randomized assignment for analysis purposes.4

II  COMFORT-II (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-II) was a randomized, open-label 
phase 3 study with 219 patients with intermediate-2–risk or high-risk MF. The primary endpoint was the proportion 
of patients achieving a ≥35% reduction in spleen volume from baseline at week 48 as measured by CT or MRI.1,5

¶  Best available therapy in COMFORT-II included hydroxyurea (46.6%) and glucocorticoids (16.4%), as well as 
no medication, anagrelide, epoetin alfa, thalidomide, lenalidomide, mercaptopurine, thioguanine, danazol, 
peginterferon alfa-2a, interferon-α, melphalan, acetylsalicylic acid, cytarabine, and colchicine.4

COMFORT-I: 5-YEAR ANALYSIS OF JAKAFI AND PLACEBO6

     At 3 years, survival probability was 70% for patients originally randomized to 
Jakafi  and 61% for those originally randomized to placebo1

   Overall survival was a prespecifi ed secondary endpoint in COMFORT-I1

JAKAFI 5-YEAR OVERALL SURVIVAL PROBABILITY WAS 51%4

   All patients in the placebo group either crossed over to Jakafi  at a median of 
9 months or discontinued1

a  The 5-year overall survival analysis is not included in the Full Prescribing Information for Jakafi . Although the 
3-year overall survival analysis is presented in the Full Prescribing Information, P values and hazard ratios 
are omitted from the overall survival Kaplan-Meier curves.4

b  COMFORT-I was not designed to compare survival probabilities between Jakafi  and placebo at 3 or 5 years.4

c  Patients randomized to placebo were eligible to cross over to receive Jakafi  because of progression-driven 
events or at the physician’s discretion; however, these patients continued to be grouped within their original 
randomized assignment for analysis purposes.4

‡  COMFORT-I (COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment-I) was a randomized, double-
blind, placebo-controlled phase 3 study with 309 patients with intermediate-2–risk or high-risk MF. The 
primary endpoint was the proportion of patients achieving a ≥35% reduction in spleen volume from baseline 
to week 24 as measured by CT or MRI.1,3

§   Duration of spleen response was defi ned as the interval between the fi rst spleen response measurement 
that was a ≥35% reduction from baseline and the date of the fi rst measurement that was no longer a 
≥35% reduction from baseline that was also a >25% increase from nadir.4

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

Adapted with permission from Leukemia.7

Ruxolitinib (Jakafi) is a Category 2A* treatment option for both symptomatic 
lower-risk† and higher-risk MF – in patients with platelets ≥50 x 109/L.2‡

*Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.2

†Lower-risk MF is de� ned as low or intermediate-1 risk based on DIPSS, DIPSS-Plus, and MYSEC-PM, low or intermediate 
risk based on MIPSS-70 (threshold of ≤3 prognostic variable points), and very low, low, or intermediate risk based on 
MIPSS-70+ (version 2.0; threshold of ≤3 prognostic variable points).2 

‡ In patients who are not transplant candidates.

Jakafi and the Jakafi logo are registered trademarks of Incyte. 
All other trademarks are the property of their respective owners. 
© 2020, Incyte Corporation. MAT-JAK-02211  07/20 
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BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is indicated for 
treatment of intermediate or high-risk myelofibrosis (MF), including 
primary MF, post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi is indicated 
for treatment of polycythemia vera (PV) in adults who have had an 
inadequate response to or are intolerant of hydroxyurea. Acute Graft-
Versus-Host Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (GVHD) in adult and 
pediatric patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can cause 
thrombocytopenia, anemia and neutropenia. [see Dosage and 
Administration (2.1) in Full Prescribing Information ]. Manage 
thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary [see Dosage and 
Administration (2), and Adverse Reactions (6.1) in Full Prescribing 
Information ]. Patients developing anemia may require blood 
transfusions and/or dose modifications of Jakafi. Severe neutropenia 
(ANC less than 0.5 × 109/L) was generally reversible by withholding 
Jakafi until recovery [see Adverse Reactions (6.1)  in Full Prescribing 
Information ]. Perform a pre-treatment complete blood count (CBC) 
and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated [see Dosage and Administration (2), and 
Adverse Reactions (6.1) in Full Prescribing Information ]. Risk of 
Infection Serious bacterial, mycobacterial, fungal and viral 
infections have occurred. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients receiving 
Jakafi for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to 
clinical guidelines. Tuberculosis Tuberculosis infection has been 
reported in patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and manage 
promptly. Prior to initiating Jakafi, patients should be evaluated for 
tuberculosis risk factors, and those at higher risk should be tested 
for latent infection. Risk factors include, but are not limited to, prior 
residence in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active tuberculosis, 
and a history of active or latent tuberculosis where an adequate 
course of treatment cannot be confirmed. For patients with evidence 
of active or latent tuberculosis, consult a physician with expertise  
in the treatment of tuberculosis before starting Jakafi. The decision  
to continue Jakafi during treatment of active tuberculosis should  
be based on the overall risk-benefit determination. Progressive 
Multifocal Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi treatment.  
If PML is suspected, stop Jakafi and evaluate. Herpes Zoster Advise 
patients about early signs and symptoms of herpes zoster and to 
seek treatment as early as possible if suspected [see Adverse 
Reactions  (6.1)  in Full Prescribing Information ]. Hepatitis B Hepatitis 
B viral load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with chronic HBV 
infections taking Jakafi. The effect of Jakafi on viral replication in 
patients with chronic HBV infection is unknown. Patients with 
chronic HBV infection should be treated and monitored according  
to clinical guidelines. Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with 
Jakafi Following discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment levels over 
a period of approximately one week. Some patients with MF have 
experienced one or more of the following adverse events after 
discontinuing Jakafi: fever, respiratory distress, hypotension, DIC,  
or multi-organ failure. If one or more of these occur after 
discontinuation of, or while tapering the dose of Jakafi, evaluate  
for and treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to interrupt or 
discontinue Jakafi therapy without consulting their physician.  
When discontinuing or interrupting therapy with Jakafi for reasons 
other than thrombocytopenia or neutropenia [see Dosage and 
Administration (2.6)  in Full Prescribing Information], consider 
tapering the dose of Jakafi gradually rather than discontinuing 
abruptly. Non-Melanoma Skin Cancer Non-melanoma skin 
cancers including basal cell, squamous cell, and Merkel cell 

carcinoma have occurred in patients treated with Jakafi. Perform 
periodic skin examinations. Lipid Elevations Treatment with 
Jakafi has been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) cholesterol, 
and triglycerides. The effect of these lipid parameter elevations on 
cardiovascular morbidity and mortality has not been determined in 
patients treated with Jakafi. Assess lipid parameters approximately 
8-12 weeks following initiation of Jakafi therapy. Monitor and  
treat according to clinical guidelines for the management of 
hyperlipidemia. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater detail in other 
sections of the labeling: • Thrombocytopenia, Anemia and 
Neutropenia [see Warnings and Precautions  (5.1)  in Full Prescribing 
Information ] • Risk of Infection [see Warnings and Precautions (5.2) 
in Full Prescribing Information ] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi [see 
Warnings and Precautions (5.3)  in Full Prescribing Information ]  
• Non-Melanoma Skin Cancer [see Warnings and Precautions (5.4) 
in Full Prescribing Information ]. Clinical Trials Experience in 
Myelofibrosis Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in 
practice. The safety of Jakafi was assessed in 617 patients in six 
clinical studies with a median duration of follow-up of 10.9 months, 
including 301 patients with MF in two Phase 3 studies. In these two 
Phase 3 studies, patients had a median duration of exposure to 
Jakafi of 9.5 months (range 0.5 to 17 months), with 89% of patients 
treated for more than 6 months and 25% treated for more than 
12 months. One hundred and eleven (111) patients started treatment 
at 15 mg twice daily and 190 patients started at 20 mg twice daily. 
In patients starting treatment with 15 mg twice daily (pretreatment 
platelet counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 65% and 
25% of patients, respectively, required a dose reduction below the 
starting dose within the first 8 weeks of therapy. In a double-blind, 
randomized, placebo-controlled study of Jakafi, among the 
155 patients treated with Jakafi, the most frequent adverse 
reactions were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related effects. 
The three most frequent nonhematologic adverse reactions were 
bruising, dizziness and headache [see Table 1]. Discontinuation for 
adverse events, regardless of causality, was observed in 11% of 
patients treated with Jakafi and 11% of patients treated with 
placebo. Table 1 presents the most common nonhematologic 
adverse reactions occurring in patients who received Jakafi in the 
double-blind, placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse Reactions 
Occurring in Patients on Jakafi in the Double-blind, 
Placebo-controlled Study During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Bruisingb 23 <1 0 15 0 0
Dizzinessc 18 <1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 <1 <1

Weight Gaine 7 <1 0 1 <1 0
Flatulence 5 0 0 <1 0 0
Herpes 
Zosterf 2 0 0 <1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events (CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased 
tendency to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia In the two 
Phase 3 clinical studies, median time to onset of first CTCAE Grade 2 
or higher anemia was approximately 6 weeks. One patient (<1%) 
discontinued treatment because of anemia. In patients receiving 

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Nausea 6 0 4 0
Weight Gaine 6 0 <1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 <1 3 <1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory Abnormalities 
in the Open-Label, Active-controlled Study up to Week 
32 of Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology

Anemia 72 <1 <1 58 0 0

Thrombocytopenia 27 5 <1 24 3 <1

Neutropenia 3 0 <1 10 <1 0

Chemistry

Hypercholesterolemia 35 0 0 8 0 0

Elevated ALT 25 <1 0 16 0 0

Elevated AST 23 0 0 23 <1 0

Hypertriglyceridemia 15 0 0 13 0 0
a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Clinical Trial Experience in Acute Graft-Versus-Host Disease 
In a single-arm, open-label study, 71 adults (ages 18-73 years) 
were treated with Jakafi for acute GVHD failing treatment with 
steroids with or without other immunosuppressive drugs [see 
Clinical Studies (14.3) in Full Prescribing Information ]. The median 
duration of treatment with Jakafi was 46 days (range, 4-382 
days). There were no fatal adverse reactions to Jakafi. An 
adverse reaction resulting in treatment discontinuation occurred 
in 31% of patients. The most common adverse reaction leading 
to treatment discontinuation was infection (10%). Table 5 shows 
the adverse reactions other than laboratory abnormalities. 

Table 5:  Acute Graft-Versus-Host Disease: Nonhematologic 
Adverse Reactions Occurring in ≥ 15% of Patients in 
the Open-Label, Single-Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections 55 41
Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with Jakafi 
are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected Laboratory 
Abnormalities Worsening from Baseline in the 
Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.03 

DRUG INTERACTIONS Fluconazole Concomitant 
administration of Jakafi with fluconazole doses greater than 200 mg daily 
may increase ruxolitinib exposure due to inhibition of both the CYP3A4  
and CYP2C9 metabolic pathways [see Clinical Pharmacology (12.3) in  
Full Prescribing Information]. Increased exposure may increase the risk of 
exposure-related adverse reactions. Avoid the concomitant use of Jakafi 
with fluconazole doses of greater than 200 mg daily except in patients 
with acute GVHD [see Dosage and Administration (2.4) in Full Prescribing 
Information]. Strong CYP3A4 inhibitors Concomitant administration 
of Jakafi with strong CYP3A4 inhibitors increases ruxolitinib exposure [see 
Clinical Pharmacology (12.3) in Full Prescribing Information]. Increased 
exposure may increase the risk of exposure-related adverse reactions. 
Consider dose reduction when administering Jakafi with strong CYP3A4 
inhibitors [see Dosage and Administration (2.4) in Full Prescribing 
Information]. In patients with acute GVHD, reduce Jakafi dose as 
recommended only when coadministered with ketoconazole, and monitor 
blood counts more frequently for toxicity and adjust the dose if necessary 
when coadministered with itraconazole. [see Dosage and Administration 
(2.4) in Full Prescribing Information]. Strong CYP3A4 inducers 
Concomitant administration of Jakafi with strong CYP3A4 inducers  
may decrease ruxolitinib exposure [see Clinical Pharmacology (12.3)  
in Full Prescribing Information ]. No dose adjustment is recommended; 
however, monitor patients frequently and adjust the Jakafi dose based 
on safety and efficacy [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. USE IN SPECIFIC POPULATIONS 
Pregnancy : Risk Summary When pregnant rats and rabbits 
were administered ruxolitinib during the period of organogenesis 
adverse developmental outcomes occurred at doses associated  
with maternal toxicity (see Data). There are no studies with the use  
of Jakafi in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage for the 
indicated populations is unknown. Adverse outcomes in pregnancy 
occur regardless of the health of the mother or the use of 
medications. The background risk in the U.S. general population of 
major birth defects is 2% to 4% and miscarriage is 15% to 20% of 
clinically recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during the period 
of organogenesis, at doses of 15, 30 or 60 mg/kg/day in rats and 
10, 30 or 60 mg/kg/day in rabbits. There were no treatment-related 
malformations. Adverse developmental outcomes, such as 
decreases of approximately 9% in fetal weights were noted in rats 
at the highest and maternally toxic dose of 60 mg/kg/day. This dose 
results in an exposure (AUC) that is approximately 2 times the 
clinical exposure at the maximum recommended dose of 25 mg 
twice daily. In rabbits, lower fetal weights of approximately 8% and 
increased late resorptions were noted at the highest and maternally 
toxic dose of 60 mg/kg/day. This dose is approximately 7% the 
clinical exposure at the maximum recommended dose. In a pre- and 
post-natal development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at doses up to  
30 mg/kg/day. There were no drug-related adverse findings in pups 
for fertility indices or for maternal or embryofetal survival, growth  
and development parameters at the highest dose evaluated (34% the 
clinical exposure at the maximum recommended dose of 25 mg twice 
daily). Lactation: Risk Summary No data are available 
regarding the presence of ruxolitinib in human milk, the effects on 
the breast fed child, or the effects on milk production. Ruxolitinib 
and/or its metabolites were present in the milk of lactating rats (see 
Data). Because many drugs are present in human milk and because 
of the potential for thrombocytopenia and anemia shown for Jakafi
in human studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: Animal Data 
Lactating rats were administered a single dose of [14C]-labeled 
ruxolitinib (30 mg/kg) on postnatal Day 10, after which plasma and 

milk samples were collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the maternal plasma 
AUC. Additional analysis showed the presence of ruxolitinib and 
several of its metabolites in milk, all at levels higher than those in 
maternal plasma. Pediatric Use The safety and effectiveness  
of Jakafi for treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety and 
effectiveness of Jakafi for treatment of steroid-refractory acute 
graft-versus-host disease (GVHD) have been established for 
treatment of children 12 years and older. Use of Jakafi in pediatric 
patients with steroid-refractory acute GVHD is supported by 
evidence from an adequate and well-controlled trial of Jakafi in 
adults [see Clinical Studies (14.3) in Full Prescribing Information ] 
and additional pharmacokinetic and safety data in pediatric patients. 
Jakafi was evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or refractory 
solid tumors (Cohort A) and 20 with leukemias or myeloproliferative 
neoplasms (Cohort B). The patients had a median age of 14 years 
(range, 2 to 21 years) and included 18 children (age 2 to <12 years), 
and 14 adolescents (age 12 to <17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day cycles with 
up to 6 patients per dose group. Overall, 38 (81%) patients were 
treated with no more than a single cycle of Jakafi, while 3, 1, 2,  
and 3 patients received 2, 3, 4, and 5 or more cycles, respectively.  
A protocol-defined maximal tolerated dose was not observed, but 
since few patients were treated for multiple cycles, tolerability  
with continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended dose  
for adults. The safety profile in children was similar to that seen in 
adults. Juvenile Animal Toxicity Data Administration of ruxolitinib to 
juvenile rats resulted in effects on growth and bone measures. When 
administered starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of fractures 
occurred at doses ≥ 30 mg/kg/day, and effects on body weight and 
other bone measures [e.g., bone mineral content, peripheral 
quantitative computed tomography, and x-ray analysis] occurred at 
doses ≥ 5 mg/kg/day. When administered starting at postnatal day 
21 (the equivalent of a human 2-3 years of age) at doses of 5 to  
60 mg/kg/day, effects on body weight and bone occurred at doses  
≥ 15 mg/kg/day, which were considered adverse at 60 mg/kg/day. 
Males were more severely affected than females in all age groups, 
and effects were generally more severe when administration was 
initiated earlier in the postnatal period. These findings were 
observed at exposures that are at least 27% the clinical exposure  
at the maximum recommended dose of 25 mg twice daily. 
Geriatric Use Of the total number of patients with MF in clinical 
studies with Jakafi, 52% were 65 years and older, while 15% were 
75 years and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and younger 
patients. Clinical studies of Jakafi in patients with acute GVHD did 
not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. 
Renal Impairment Total exposure of ruxolitinib and its active 
metabolites increased with moderate (CLcr 30 mL/min to 59 mL/min) 
and severe (CLcr 15 mL/min to 29 mL/min) renal impairment, and  
ESRD on dialysis [see Clinical Pharmacology (12.3) in Full Prescribing 
Information ]. Reduce Jakafi dose as recommended [see Dosage  
and Administration (2.5) in Full Prescribing Information ]. Hepatic 
Impairment Exposure of ruxolitinib increased with mild 
(Child-Pugh A), moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. Reduce Jakafi dose as recommended in 
patients with MF or PV and any hepatic impairment [see Dosage and 
Administration (2.5) in Full Prescribing Information ]. Monitor blood 
counts more frequently for toxicity and consider 5 mg once daily for 
patients with Stage 3 or 4 liver GVHD [see Dosage and Administration 
(2.5) and Clinical Pharmacology (12.3) in Full Prescribing Information ]. 
OVERDOSAGE There is no known antidote for overdoses with Jakafi. 
Single doses up to 200 mg have been given with acceptable acute 
tolerability. Higher than recommended repeat doses are associated 
with increased myelosuppression including leukopenia, anemia and 
thrombocytopenia. Appropriate supportive treatment should be given. 
Hemodialysis is not expected to enhance the elimination of Jakafi.
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Jakafi, mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 weeks  
of therapy and then gradually recovered to reach a new steady  
state that was approximately 1.0 g/dL below baseline. This pattern 
was observed in patients regardless of whether they had received 
transfusions during therapy. In the randomized, placebo-controlled 
study, 60% of patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during randomized 
treatment. Among transfused patients, the median number of units 
transfused per month was 1.2 in patients treated with Jakafi and 1.7 
in placebo treated patients.Thrombocytopenia In the two Phase 3 
clinical studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was approximately 
8 weeks. Thrombocytopenia was generally reversible with dose 
reduction or dose interruption. The median time to recovery of platelet 
counts above 50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% of patients 
receiving control regimens. Discontinuation of treatment because of 
thrombocytopenia occurred in <1% of patients receiving Jakafi and 
<1% of patients receiving control regimens. Patients with a platelet 
count of 100 × 109/L to 200 × 109/L before starting Jakafi had a 
higher frequency of Grade 3 or 4 thrombocytopenia compared to 
patients with a platelet count greater than 200 × 109/L (17%  
versus 7%). Neutropenia In the two Phase 3 clinical studies, 1%  
of patients reduced or stopped Jakafi because of neutropenia. 
Table 2 provides the frequency and severity of clinical hematology 
abnormalities reported for patients receiving treatment with Jakafi 
or placebo in the placebo-controlled study. 

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 <1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Additional Data from the Placebo-Controlled Study • 25% of 
patients treated with Jakafi and 7% of patients treated with placebo 
developed newly occurring or worsening Grade 1 abnormalities in 
alanine transaminase (ALT). The incidence of greater than or equal  
to Grade 2 elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with Jakafi and 
6% of patients treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in aspartate transaminase (AST). 
The incidence of Grade 2 AST elevations was <1% for Jakafi with  
no Grade 3 or 4 AST elevations. • 17% of patients treated with 
Jakafi and <1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. The 
incidence of Grade 2 cholesterol elevations was <1% for Jakafi  
with no Grade 3 or 4 cholesterol elevations. Clinical Trial 
Experience in Polycythemia Vera In a randomized, open-label, 
active-controlled study, 110 patients with PV resistant to or intolerant of 
hydroxyurea received Jakafi and 111 patients received best available 
therapy [see Clinical Studies (14.2) in Full Prescribing Information]. The 
most frequent adverse reaction was anemia. Discontinuation for adverse 
events, regardless of causality, was observed in 4% of patients treated 
with Jakafi. Table 3 presents the most frequent nonhematologic adverse 
reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse  
Reactions Occurring in ≥ 5% of Patients on Jakafi in  
the Open-Label, Active-controlled Study up to Week 32 
of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 <1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 <1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 <1 0 0

Table 3 continued above.

Table 3 continued.
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BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is indicated for 
treatment of intermediate or high-risk myelofibrosis (MF), including 
primary MF, post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi is indicated 
for treatment of polycythemia vera (PV) in adults who have had an 
inadequate response to or are intolerant of hydroxyurea. Acute Graft-
Versus-Host Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (GVHD) in adult and 
pediatric patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can cause 
thrombocytopenia, anemia and neutropenia. [see Dosage and 
Administration (2.1) in Full Prescribing Information ]. Manage 
thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary [see Dosage and 
Administration (2), and Adverse Reactions (6.1) in Full Prescribing 
Information ]. Patients developing anemia may require blood 
transfusions and/or dose modifications of Jakafi. Severe neutropenia 
(ANC less than 0.5 × 109/L) was generally reversible by withholding 
Jakafi until recovery [see Adverse Reactions (6.1)  in Full Prescribing 
Information ]. Perform a pre-treatment complete blood count (CBC) 
and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated [see Dosage and Administration (2), and 
Adverse Reactions (6.1) in Full Prescribing Information ]. Risk of 
Infection Serious bacterial, mycobacterial, fungal and viral 
infections have occurred. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients receiving 
Jakafi for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to 
clinical guidelines. Tuberculosis Tuberculosis infection has been 
reported in patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and manage 
promptly. Prior to initiating Jakafi, patients should be evaluated for 
tuberculosis risk factors, and those at higher risk should be tested 
for latent infection. Risk factors include, but are not limited to, prior 
residence in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active tuberculosis, 
and a history of active or latent tuberculosis where an adequate 
course of treatment cannot be confirmed. For patients with evidence 
of active or latent tuberculosis, consult a physician with expertise  
in the treatment of tuberculosis before starting Jakafi. The decision  
to continue Jakafi during treatment of active tuberculosis should  
be based on the overall risk-benefit determination. Progressive 
Multifocal Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi treatment.  
If PML is suspected, stop Jakafi and evaluate. Herpes Zoster Advise 
patients about early signs and symptoms of herpes zoster and to 
seek treatment as early as possible if suspected [see Adverse 
Reactions  (6.1)  in Full Prescribing Information ]. Hepatitis B Hepatitis 
B viral load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with chronic HBV 
infections taking Jakafi. The effect of Jakafi on viral replication in 
patients with chronic HBV infection is unknown. Patients with 
chronic HBV infection should be treated and monitored according  
to clinical guidelines. Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with 
Jakafi Following discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment levels over 
a period of approximately one week. Some patients with MF have 
experienced one or more of the following adverse events after 
discontinuing Jakafi: fever, respiratory distress, hypotension, DIC,  
or multi-organ failure. If one or more of these occur after 
discontinuation of, or while tapering the dose of Jakafi, evaluate  
for and treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to interrupt or 
discontinue Jakafi therapy without consulting their physician.  
When discontinuing or interrupting therapy with Jakafi for reasons 
other than thrombocytopenia or neutropenia [see Dosage and 
Administration (2.6)  in Full Prescribing Information], consider 
tapering the dose of Jakafi gradually rather than discontinuing 
abruptly. Non-Melanoma Skin Cancer Non-melanoma skin 
cancers including basal cell, squamous cell, and Merkel cell 

carcinoma have occurred in patients treated with Jakafi. Perform 
periodic skin examinations. Lipid Elevations Treatment with 
Jakafi has been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) cholesterol, 
and triglycerides. The effect of these lipid parameter elevations on 
cardiovascular morbidity and mortality has not been determined in 
patients treated with Jakafi. Assess lipid parameters approximately 
8-12 weeks following initiation of Jakafi therapy. Monitor and  
treat according to clinical guidelines for the management of 
hyperlipidemia. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater detail in other 
sections of the labeling: • Thrombocytopenia, Anemia and 
Neutropenia [see Warnings and Precautions  (5.1)  in Full Prescribing 
Information ] • Risk of Infection [see Warnings and Precautions (5.2) 
in Full Prescribing Information ] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi [see 
Warnings and Precautions (5.3)  in Full Prescribing Information ]  
• Non-Melanoma Skin Cancer [see Warnings and Precautions (5.4) 
in Full Prescribing Information ]. Clinical Trials Experience in 
Myelofibrosis Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in 
practice. The safety of Jakafi was assessed in 617 patients in six 
clinical studies with a median duration of follow-up of 10.9 months, 
including 301 patients with MF in two Phase 3 studies. In these two 
Phase 3 studies, patients had a median duration of exposure to 
Jakafi of 9.5 months (range 0.5 to 17 months), with 89% of patients 
treated for more than 6 months and 25% treated for more than 
12 months. One hundred and eleven (111) patients started treatment 
at 15 mg twice daily and 190 patients started at 20 mg twice daily. 
In patients starting treatment with 15 mg twice daily (pretreatment 
platelet counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 65% and 
25% of patients, respectively, required a dose reduction below the 
starting dose within the first 8 weeks of therapy. In a double-blind, 
randomized, placebo-controlled study of Jakafi, among the 
155 patients treated with Jakafi, the most frequent adverse 
reactions were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related effects. 
The three most frequent nonhematologic adverse reactions were 
bruising, dizziness and headache [see Table 1]. Discontinuation for 
adverse events, regardless of causality, was observed in 11% of 
patients treated with Jakafi and 11% of patients treated with 
placebo. Table 1 presents the most common nonhematologic 
adverse reactions occurring in patients who received Jakafi in the 
double-blind, placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse Reactions 
Occurring in Patients on Jakafi in the Double-blind, 
Placebo-controlled Study During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Bruisingb 23 <1 0 15 0 0
Dizzinessc 18 <1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 <1 <1

Weight Gaine 7 <1 0 1 <1 0
Flatulence 5 0 0 <1 0 0
Herpes 
Zosterf 2 0 0 <1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events (CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased 
tendency to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia In the two 
Phase 3 clinical studies, median time to onset of first CTCAE Grade 2 
or higher anemia was approximately 6 weeks. One patient (<1%) 
discontinued treatment because of anemia. In patients receiving 

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Nausea 6 0 4 0
Weight Gaine 6 0 <1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 <1 3 <1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory Abnormalities 
in the Open-Label, Active-controlled Study up to Week 
32 of Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology

Anemia 72 <1 <1 58 0 0

Thrombocytopenia 27 5 <1 24 3 <1

Neutropenia 3 0 <1 10 <1 0

Chemistry

Hypercholesterolemia 35 0 0 8 0 0

Elevated ALT 25 <1 0 16 0 0

Elevated AST 23 0 0 23 <1 0

Hypertriglyceridemia 15 0 0 13 0 0
a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Clinical Trial Experience in Acute Graft-Versus-Host Disease 
In a single-arm, open-label study, 71 adults (ages 18-73 years) 
were treated with Jakafi for acute GVHD failing treatment with 
steroids with or without other immunosuppressive drugs [see 
Clinical Studies (14.3) in Full Prescribing Information ]. The median 
duration of treatment with Jakafi was 46 days (range, 4-382 
days). There were no fatal adverse reactions to Jakafi. An 
adverse reaction resulting in treatment discontinuation occurred 
in 31% of patients. The most common adverse reaction leading 
to treatment discontinuation was infection (10%). Table 5 shows 
the adverse reactions other than laboratory abnormalities. 

Table 5:  Acute Graft-Versus-Host Disease: Nonhematologic 
Adverse Reactions Occurring in ≥ 15% of Patients in 
the Open-Label, Single-Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections 55 41
Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with Jakafi 
are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected Laboratory 
Abnormalities Worsening from Baseline in the 
Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.03 

DRUG INTERACTIONS Fluconazole Concomitant 
administration of Jakafi with fluconazole doses greater than 200 mg daily 
may increase ruxolitinib exposure due to inhibition of both the CYP3A4  
and CYP2C9 metabolic pathways [see Clinical Pharmacology (12.3) in  
Full Prescribing Information]. Increased exposure may increase the risk of 
exposure-related adverse reactions. Avoid the concomitant use of Jakafi 
with fluconazole doses of greater than 200 mg daily except in patients 
with acute GVHD [see Dosage and Administration (2.4) in Full Prescribing 
Information]. Strong CYP3A4 inhibitors Concomitant administration 
of Jakafi with strong CYP3A4 inhibitors increases ruxolitinib exposure [see 
Clinical Pharmacology (12.3) in Full Prescribing Information]. Increased 
exposure may increase the risk of exposure-related adverse reactions. 
Consider dose reduction when administering Jakafi with strong CYP3A4 
inhibitors [see Dosage and Administration (2.4) in Full Prescribing 
Information]. In patients with acute GVHD, reduce Jakafi dose as 
recommended only when coadministered with ketoconazole, and monitor 
blood counts more frequently for toxicity and adjust the dose if necessary 
when coadministered with itraconazole. [see Dosage and Administration 
(2.4) in Full Prescribing Information]. Strong CYP3A4 inducers 
Concomitant administration of Jakafi with strong CYP3A4 inducers  
may decrease ruxolitinib exposure [see Clinical Pharmacology (12.3)  
in Full Prescribing Information ]. No dose adjustment is recommended; 
however, monitor patients frequently and adjust the Jakafi dose based 
on safety and efficacy [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. USE IN SPECIFIC POPULATIONS 
Pregnancy : Risk Summary When pregnant rats and rabbits 
were administered ruxolitinib during the period of organogenesis 
adverse developmental outcomes occurred at doses associated  
with maternal toxicity (see Data). There are no studies with the use  
of Jakafi in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage for the 
indicated populations is unknown. Adverse outcomes in pregnancy 
occur regardless of the health of the mother or the use of 
medications. The background risk in the U.S. general population of 
major birth defects is 2% to 4% and miscarriage is 15% to 20% of 
clinically recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during the period 
of organogenesis, at doses of 15, 30 or 60 mg/kg/day in rats and 
10, 30 or 60 mg/kg/day in rabbits. There were no treatment-related 
malformations. Adverse developmental outcomes, such as 
decreases of approximately 9% in fetal weights were noted in rats 
at the highest and maternally toxic dose of 60 mg/kg/day. This dose 
results in an exposure (AUC) that is approximately 2 times the 
clinical exposure at the maximum recommended dose of 25 mg 
twice daily. In rabbits, lower fetal weights of approximately 8% and 
increased late resorptions were noted at the highest and maternally 
toxic dose of 60 mg/kg/day. This dose is approximately 7% the 
clinical exposure at the maximum recommended dose. In a pre- and 
post-natal development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at doses up to  
30 mg/kg/day. There were no drug-related adverse findings in pups 
for fertility indices or for maternal or embryofetal survival, growth  
and development parameters at the highest dose evaluated (34% the 
clinical exposure at the maximum recommended dose of 25 mg twice 
daily). Lactation: Risk Summary No data are available 
regarding the presence of ruxolitinib in human milk, the effects on 
the breast fed child, or the effects on milk production. Ruxolitinib 
and/or its metabolites were present in the milk of lactating rats (see 
Data). Because many drugs are present in human milk and because 
of the potential for thrombocytopenia and anemia shown for Jakafi
in human studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: Animal Data 
Lactating rats were administered a single dose of [14C]-labeled 
ruxolitinib (30 mg/kg) on postnatal Day 10, after which plasma and 

milk samples were collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the maternal plasma 
AUC. Additional analysis showed the presence of ruxolitinib and 
several of its metabolites in milk, all at levels higher than those in 
maternal plasma. Pediatric Use The safety and effectiveness  
of Jakafi for treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety and 
effectiveness of Jakafi for treatment of steroid-refractory acute 
graft-versus-host disease (GVHD) have been established for 
treatment of children 12 years and older. Use of Jakafi in pediatric 
patients with steroid-refractory acute GVHD is supported by 
evidence from an adequate and well-controlled trial of Jakafi in 
adults [see Clinical Studies (14.3) in Full Prescribing Information ] 
and additional pharmacokinetic and safety data in pediatric patients. 
Jakafi was evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or refractory 
solid tumors (Cohort A) and 20 with leukemias or myeloproliferative 
neoplasms (Cohort B). The patients had a median age of 14 years 
(range, 2 to 21 years) and included 18 children (age 2 to <12 years), 
and 14 adolescents (age 12 to <17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day cycles with 
up to 6 patients per dose group. Overall, 38 (81%) patients were 
treated with no more than a single cycle of Jakafi, while 3, 1, 2,  
and 3 patients received 2, 3, 4, and 5 or more cycles, respectively.  
A protocol-defined maximal tolerated dose was not observed, but 
since few patients were treated for multiple cycles, tolerability  
with continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended dose  
for adults. The safety profile in children was similar to that seen in 
adults. Juvenile Animal Toxicity Data Administration of ruxolitinib to 
juvenile rats resulted in effects on growth and bone measures. When 
administered starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of fractures 
occurred at doses ≥ 30 mg/kg/day, and effects on body weight and 
other bone measures [e.g., bone mineral content, peripheral 
quantitative computed tomography, and x-ray analysis] occurred at 
doses ≥ 5 mg/kg/day. When administered starting at postnatal day 
21 (the equivalent of a human 2-3 years of age) at doses of 5 to  
60 mg/kg/day, effects on body weight and bone occurred at doses  
≥ 15 mg/kg/day, which were considered adverse at 60 mg/kg/day. 
Males were more severely affected than females in all age groups, 
and effects were generally more severe when administration was 
initiated earlier in the postnatal period. These findings were 
observed at exposures that are at least 27% the clinical exposure  
at the maximum recommended dose of 25 mg twice daily. 
Geriatric Use Of the total number of patients with MF in clinical 
studies with Jakafi, 52% were 65 years and older, while 15% were 
75 years and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and younger 
patients. Clinical studies of Jakafi in patients with acute GVHD did 
not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. 
Renal Impairment Total exposure of ruxolitinib and its active 
metabolites increased with moderate (CLcr 30 mL/min to 59 mL/min) 
and severe (CLcr 15 mL/min to 29 mL/min) renal impairment, and  
ESRD on dialysis [see Clinical Pharmacology (12.3) in Full Prescribing 
Information ]. Reduce Jakafi dose as recommended [see Dosage  
and Administration (2.5) in Full Prescribing Information ]. Hepatic 
Impairment Exposure of ruxolitinib increased with mild 
(Child-Pugh A), moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. Reduce Jakafi dose as recommended in 
patients with MF or PV and any hepatic impairment [see Dosage and 
Administration (2.5) in Full Prescribing Information ]. Monitor blood 
counts more frequently for toxicity and consider 5 mg once daily for 
patients with Stage 3 or 4 liver GVHD [see Dosage and Administration 
(2.5) and Clinical Pharmacology (12.3) in Full Prescribing Information ]. 
OVERDOSAGE There is no known antidote for overdoses with Jakafi. 
Single doses up to 200 mg have been given with acceptable acute 
tolerability. Higher than recommended repeat doses are associated 
with increased myelosuppression including leukopenia, anemia and 
thrombocytopenia. Appropriate supportive treatment should be given. 
Hemodialysis is not expected to enhance the elimination of Jakafi.
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Jakafi, mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 weeks  
of therapy and then gradually recovered to reach a new steady  
state that was approximately 1.0 g/dL below baseline. This pattern 
was observed in patients regardless of whether they had received 
transfusions during therapy. In the randomized, placebo-controlled 
study, 60% of patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during randomized 
treatment. Among transfused patients, the median number of units 
transfused per month was 1.2 in patients treated with Jakafi and 1.7 
in placebo treated patients.Thrombocytopenia In the two Phase 3 
clinical studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was approximately 
8 weeks. Thrombocytopenia was generally reversible with dose 
reduction or dose interruption. The median time to recovery of platelet 
counts above 50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% of patients 
receiving control regimens. Discontinuation of treatment because of 
thrombocytopenia occurred in <1% of patients receiving Jakafi and 
<1% of patients receiving control regimens. Patients with a platelet 
count of 100 × 109/L to 200 × 109/L before starting Jakafi had a 
higher frequency of Grade 3 or 4 thrombocytopenia compared to 
patients with a platelet count greater than 200 × 109/L (17%  
versus 7%). Neutropenia In the two Phase 3 clinical studies, 1%  
of patients reduced or stopped Jakafi because of neutropenia. 
Table 2 provides the frequency and severity of clinical hematology 
abnormalities reported for patients receiving treatment with Jakafi 
or placebo in the placebo-controlled study. 

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 <1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Additional Data from the Placebo-Controlled Study • 25% of 
patients treated with Jakafi and 7% of patients treated with placebo 
developed newly occurring or worsening Grade 1 abnormalities in 
alanine transaminase (ALT). The incidence of greater than or equal  
to Grade 2 elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with Jakafi and 
6% of patients treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in aspartate transaminase (AST). 
The incidence of Grade 2 AST elevations was <1% for Jakafi with  
no Grade 3 or 4 AST elevations. • 17% of patients treated with 
Jakafi and <1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. The 
incidence of Grade 2 cholesterol elevations was <1% for Jakafi  
with no Grade 3 or 4 cholesterol elevations. Clinical Trial 
Experience in Polycythemia Vera In a randomized, open-label, 
active-controlled study, 110 patients with PV resistant to or intolerant of 
hydroxyurea received Jakafi and 111 patients received best available 
therapy [see Clinical Studies (14.2) in Full Prescribing Information]. The 
most frequent adverse reaction was anemia. Discontinuation for adverse 
events, regardless of causality, was observed in 4% of patients treated 
with Jakafi. Table 3 presents the most frequent nonhematologic adverse 
reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse  
Reactions Occurring in ≥ 5% of Patients on Jakafi in  
the Open-Label, Active-controlled Study up to Week 32 
of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 <1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 <1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 <1 0 0

Table 3 continued above.

Table 3 continued.
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BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is indicated for 
treatment of intermediate or high-risk myelofibrosis (MF), including 
primary MF, post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi is indicated 
for treatment of polycythemia vera (PV) in adults who have had an 
inadequate response to or are intolerant of hydroxyurea. Acute Graft-
Versus-Host Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (GVHD) in adult and 
pediatric patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can cause 
thrombocytopenia, anemia and neutropenia. [see Dosage and 
Administration (2.1) in Full Prescribing Information ]. Manage 
thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary [see Dosage and 
Administration (2), and Adverse Reactions (6.1) in Full Prescribing 
Information ]. Patients developing anemia may require blood 
transfusions and/or dose modifications of Jakafi. Severe neutropenia 
(ANC less than 0.5 × 109/L) was generally reversible by withholding 
Jakafi until recovery [see Adverse Reactions (6.1)  in Full Prescribing 
Information ]. Perform a pre-treatment complete blood count (CBC) 
and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated [see Dosage and Administration (2), and 
Adverse Reactions (6.1) in Full Prescribing Information ]. Risk of 
Infection Serious bacterial, mycobacterial, fungal and viral 
infections have occurred. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients receiving 
Jakafi for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to 
clinical guidelines. Tuberculosis Tuberculosis infection has been 
reported in patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and manage 
promptly. Prior to initiating Jakafi, patients should be evaluated for 
tuberculosis risk factors, and those at higher risk should be tested 
for latent infection. Risk factors include, but are not limited to, prior 
residence in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active tuberculosis, 
and a history of active or latent tuberculosis where an adequate 
course of treatment cannot be confirmed. For patients with evidence 
of active or latent tuberculosis, consult a physician with expertise  
in the treatment of tuberculosis before starting Jakafi. The decision  
to continue Jakafi during treatment of active tuberculosis should  
be based on the overall risk-benefit determination. Progressive 
Multifocal Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi treatment.  
If PML is suspected, stop Jakafi and evaluate. Herpes Zoster Advise 
patients about early signs and symptoms of herpes zoster and to 
seek treatment as early as possible if suspected [see Adverse 
Reactions  (6.1)  in Full Prescribing Information ]. Hepatitis B Hepatitis 
B viral load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with chronic HBV 
infections taking Jakafi. The effect of Jakafi on viral replication in 
patients with chronic HBV infection is unknown. Patients with 
chronic HBV infection should be treated and monitored according  
to clinical guidelines. Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with 
Jakafi Following discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment levels over 
a period of approximately one week. Some patients with MF have 
experienced one or more of the following adverse events after 
discontinuing Jakafi: fever, respiratory distress, hypotension, DIC,  
or multi-organ failure. If one or more of these occur after 
discontinuation of, or while tapering the dose of Jakafi, evaluate  
for and treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to interrupt or 
discontinue Jakafi therapy without consulting their physician.  
When discontinuing or interrupting therapy with Jakafi for reasons 
other than thrombocytopenia or neutropenia [see Dosage and 
Administration (2.6)  in Full Prescribing Information], consider 
tapering the dose of Jakafi gradually rather than discontinuing 
abruptly. Non-Melanoma Skin Cancer Non-melanoma skin 
cancers including basal cell, squamous cell, and Merkel cell 

carcinoma have occurred in patients treated with Jakafi. Perform 
periodic skin examinations. Lipid Elevations Treatment with 
Jakafi has been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) cholesterol, 
and triglycerides. The effect of these lipid parameter elevations on 
cardiovascular morbidity and mortality has not been determined in 
patients treated with Jakafi. Assess lipid parameters approximately 
8-12 weeks following initiation of Jakafi therapy. Monitor and  
treat according to clinical guidelines for the management of 
hyperlipidemia. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater detail in other 
sections of the labeling: • Thrombocytopenia, Anemia and 
Neutropenia [see Warnings and Precautions  (5.1)  in Full Prescribing 
Information ] • Risk of Infection [see Warnings and Precautions (5.2) 
in Full Prescribing Information ] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi [see 
Warnings and Precautions (5.3)  in Full Prescribing Information ]  
• Non-Melanoma Skin Cancer [see Warnings and Precautions (5.4) 
in Full Prescribing Information ]. Clinical Trials Experience in 
Myelofibrosis Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in 
practice. The safety of Jakafi was assessed in 617 patients in six 
clinical studies with a median duration of follow-up of 10.9 months, 
including 301 patients with MF in two Phase 3 studies. In these two 
Phase 3 studies, patients had a median duration of exposure to 
Jakafi of 9.5 months (range 0.5 to 17 months), with 89% of patients 
treated for more than 6 months and 25% treated for more than 
12 months. One hundred and eleven (111) patients started treatment 
at 15 mg twice daily and 190 patients started at 20 mg twice daily. 
In patients starting treatment with 15 mg twice daily (pretreatment 
platelet counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 65% and 
25% of patients, respectively, required a dose reduction below the 
starting dose within the first 8 weeks of therapy. In a double-blind, 
randomized, placebo-controlled study of Jakafi, among the 
155 patients treated with Jakafi, the most frequent adverse 
reactions were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related effects. 
The three most frequent nonhematologic adverse reactions were 
bruising, dizziness and headache [see Table 1]. Discontinuation for 
adverse events, regardless of causality, was observed in 11% of 
patients treated with Jakafi and 11% of patients treated with 
placebo. Table 1 presents the most common nonhematologic 
adverse reactions occurring in patients who received Jakafi in the 
double-blind, placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse Reactions 
Occurring in Patients on Jakafi in the Double-blind, 
Placebo-controlled Study During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Bruisingb 23 <1 0 15 0 0
Dizzinessc 18 <1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 <1 <1

Weight Gaine 7 <1 0 1 <1 0
Flatulence 5 0 0 <1 0 0
Herpes 
Zosterf 2 0 0 <1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events (CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased 
tendency to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia In the two 
Phase 3 clinical studies, median time to onset of first CTCAE Grade 2 
or higher anemia was approximately 6 weeks. One patient (<1%) 
discontinued treatment because of anemia. In patients receiving 

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Nausea 6 0 4 0
Weight Gaine 6 0 <1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 <1 3 <1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory Abnormalities 
in the Open-Label, Active-controlled Study up to Week 
32 of Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology

Anemia 72 <1 <1 58 0 0

Thrombocytopenia 27 5 <1 24 3 <1

Neutropenia 3 0 <1 10 <1 0

Chemistry

Hypercholesterolemia 35 0 0 8 0 0

Elevated ALT 25 <1 0 16 0 0

Elevated AST 23 0 0 23 <1 0

Hypertriglyceridemia 15 0 0 13 0 0
a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Clinical Trial Experience in Acute Graft-Versus-Host Disease 
In a single-arm, open-label study, 71 adults (ages 18-73 years) 
were treated with Jakafi for acute GVHD failing treatment with 
steroids with or without other immunosuppressive drugs [see 
Clinical Studies (14.3) in Full Prescribing Information ]. The median 
duration of treatment with Jakafi was 46 days (range, 4-382 
days). There were no fatal adverse reactions to Jakafi. An 
adverse reaction resulting in treatment discontinuation occurred 
in 31% of patients. The most common adverse reaction leading 
to treatment discontinuation was infection (10%). Table 5 shows 
the adverse reactions other than laboratory abnormalities. 

Table 5:  Acute Graft-Versus-Host Disease: Nonhematologic 
Adverse Reactions Occurring in ≥ 15% of Patients in 
the Open-Label, Single-Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections 55 41
Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with Jakafi 
are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected Laboratory 
Abnormalities Worsening from Baseline in the 
Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.03 

DRUG INTERACTIONS Fluconazole Concomitant 
administration of Jakafi with fluconazole doses greater than 200 mg daily 
may increase ruxolitinib exposure due to inhibition of both the CYP3A4  
and CYP2C9 metabolic pathways [see Clinical Pharmacology (12.3) in  
Full Prescribing Information]. Increased exposure may increase the risk of 
exposure-related adverse reactions. Avoid the concomitant use of Jakafi 
with fluconazole doses of greater than 200 mg daily except in patients 
with acute GVHD [see Dosage and Administration (2.4) in Full Prescribing 
Information]. Strong CYP3A4 inhibitors Concomitant administration 
of Jakafi with strong CYP3A4 inhibitors increases ruxolitinib exposure [see 
Clinical Pharmacology (12.3) in Full Prescribing Information]. Increased 
exposure may increase the risk of exposure-related adverse reactions. 
Consider dose reduction when administering Jakafi with strong CYP3A4 
inhibitors [see Dosage and Administration (2.4) in Full Prescribing 
Information]. In patients with acute GVHD, reduce Jakafi dose as 
recommended only when coadministered with ketoconazole, and monitor 
blood counts more frequently for toxicity and adjust the dose if necessary 
when coadministered with itraconazole. [see Dosage and Administration 
(2.4) in Full Prescribing Information]. Strong CYP3A4 inducers 
Concomitant administration of Jakafi with strong CYP3A4 inducers  
may decrease ruxolitinib exposure [see Clinical Pharmacology (12.3)  
in Full Prescribing Information ]. No dose adjustment is recommended; 
however, monitor patients frequently and adjust the Jakafi dose based 
on safety and efficacy [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. USE IN SPECIFIC POPULATIONS 
Pregnancy : Risk Summary When pregnant rats and rabbits 
were administered ruxolitinib during the period of organogenesis 
adverse developmental outcomes occurred at doses associated  
with maternal toxicity (see Data). There are no studies with the use  
of Jakafi in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage for the 
indicated populations is unknown. Adverse outcomes in pregnancy 
occur regardless of the health of the mother or the use of 
medications. The background risk in the U.S. general population of 
major birth defects is 2% to 4% and miscarriage is 15% to 20% of 
clinically recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during the period 
of organogenesis, at doses of 15, 30 or 60 mg/kg/day in rats and 
10, 30 or 60 mg/kg/day in rabbits. There were no treatment-related 
malformations. Adverse developmental outcomes, such as 
decreases of approximately 9% in fetal weights were noted in rats 
at the highest and maternally toxic dose of 60 mg/kg/day. This dose 
results in an exposure (AUC) that is approximately 2 times the 
clinical exposure at the maximum recommended dose of 25 mg 
twice daily. In rabbits, lower fetal weights of approximately 8% and 
increased late resorptions were noted at the highest and maternally 
toxic dose of 60 mg/kg/day. This dose is approximately 7% the 
clinical exposure at the maximum recommended dose. In a pre- and 
post-natal development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at doses up to  
30 mg/kg/day. There were no drug-related adverse findings in pups 
for fertility indices or for maternal or embryofetal survival, growth  
and development parameters at the highest dose evaluated (34% the 
clinical exposure at the maximum recommended dose of 25 mg twice 
daily). Lactation: Risk Summary No data are available 
regarding the presence of ruxolitinib in human milk, the effects on 
the breast fed child, or the effects on milk production. Ruxolitinib 
and/or its metabolites were present in the milk of lactating rats (see 
Data). Because many drugs are present in human milk and because 
of the potential for thrombocytopenia and anemia shown for Jakafi
in human studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: Animal Data 
Lactating rats were administered a single dose of [14C]-labeled 
ruxolitinib (30 mg/kg) on postnatal Day 10, after which plasma and 

milk samples were collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the maternal plasma 
AUC. Additional analysis showed the presence of ruxolitinib and 
several of its metabolites in milk, all at levels higher than those in 
maternal plasma. Pediatric Use The safety and effectiveness  
of Jakafi for treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety and 
effectiveness of Jakafi for treatment of steroid-refractory acute 
graft-versus-host disease (GVHD) have been established for 
treatment of children 12 years and older. Use of Jakafi in pediatric 
patients with steroid-refractory acute GVHD is supported by 
evidence from an adequate and well-controlled trial of Jakafi in 
adults [see Clinical Studies (14.3) in Full Prescribing Information ] 
and additional pharmacokinetic and safety data in pediatric patients. 
Jakafi was evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or refractory 
solid tumors (Cohort A) and 20 with leukemias or myeloproliferative 
neoplasms (Cohort B). The patients had a median age of 14 years 
(range, 2 to 21 years) and included 18 children (age 2 to <12 years), 
and 14 adolescents (age 12 to <17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day cycles with 
up to 6 patients per dose group. Overall, 38 (81%) patients were 
treated with no more than a single cycle of Jakafi, while 3, 1, 2,  
and 3 patients received 2, 3, 4, and 5 or more cycles, respectively.  
A protocol-defined maximal tolerated dose was not observed, but 
since few patients were treated for multiple cycles, tolerability  
with continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended dose  
for adults. The safety profile in children was similar to that seen in 
adults. Juvenile Animal Toxicity Data Administration of ruxolitinib to 
juvenile rats resulted in effects on growth and bone measures. When 
administered starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of fractures 
occurred at doses ≥ 30 mg/kg/day, and effects on body weight and 
other bone measures [e.g., bone mineral content, peripheral 
quantitative computed tomography, and x-ray analysis] occurred at 
doses ≥ 5 mg/kg/day. When administered starting at postnatal day 
21 (the equivalent of a human 2-3 years of age) at doses of 5 to  
60 mg/kg/day, effects on body weight and bone occurred at doses  
≥ 15 mg/kg/day, which were considered adverse at 60 mg/kg/day. 
Males were more severely affected than females in all age groups, 
and effects were generally more severe when administration was 
initiated earlier in the postnatal period. These findings were 
observed at exposures that are at least 27% the clinical exposure  
at the maximum recommended dose of 25 mg twice daily. 
Geriatric Use Of the total number of patients with MF in clinical 
studies with Jakafi, 52% were 65 years and older, while 15% were 
75 years and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and younger 
patients. Clinical studies of Jakafi in patients with acute GVHD did 
not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. 
Renal Impairment Total exposure of ruxolitinib and its active 
metabolites increased with moderate (CLcr 30 mL/min to 59 mL/min) 
and severe (CLcr 15 mL/min to 29 mL/min) renal impairment, and  
ESRD on dialysis [see Clinical Pharmacology (12.3) in Full Prescribing 
Information ]. Reduce Jakafi dose as recommended [see Dosage  
and Administration (2.5) in Full Prescribing Information ]. Hepatic 
Impairment Exposure of ruxolitinib increased with mild 
(Child-Pugh A), moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. Reduce Jakafi dose as recommended in 
patients with MF or PV and any hepatic impairment [see Dosage and 
Administration (2.5) in Full Prescribing Information ]. Monitor blood 
counts more frequently for toxicity and consider 5 mg once daily for 
patients with Stage 3 or 4 liver GVHD [see Dosage and Administration 
(2.5) and Clinical Pharmacology (12.3) in Full Prescribing Information ]. 
OVERDOSAGE There is no known antidote for overdoses with Jakafi. 
Single doses up to 200 mg have been given with acceptable acute 
tolerability. Higher than recommended repeat doses are associated 
with increased myelosuppression including leukopenia, anemia and 
thrombocytopenia. Appropriate supportive treatment should be given. 
Hemodialysis is not expected to enhance the elimination of Jakafi.
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Jakafi, mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 weeks  
of therapy and then gradually recovered to reach a new steady  
state that was approximately 1.0 g/dL below baseline. This pattern 
was observed in patients regardless of whether they had received 
transfusions during therapy. In the randomized, placebo-controlled 
study, 60% of patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during randomized 
treatment. Among transfused patients, the median number of units 
transfused per month was 1.2 in patients treated with Jakafi and 1.7 
in placebo treated patients.Thrombocytopenia In the two Phase 3 
clinical studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was approximately 
8 weeks. Thrombocytopenia was generally reversible with dose 
reduction or dose interruption. The median time to recovery of platelet 
counts above 50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% of patients 
receiving control regimens. Discontinuation of treatment because of 
thrombocytopenia occurred in <1% of patients receiving Jakafi and 
<1% of patients receiving control regimens. Patients with a platelet 
count of 100 × 109/L to 200 × 109/L before starting Jakafi had a 
higher frequency of Grade 3 or 4 thrombocytopenia compared to 
patients with a platelet count greater than 200 × 109/L (17%  
versus 7%). Neutropenia In the two Phase 3 clinical studies, 1%  
of patients reduced or stopped Jakafi because of neutropenia. 
Table 2 provides the frequency and severity of clinical hematology 
abnormalities reported for patients receiving treatment with Jakafi 
or placebo in the placebo-controlled study. 

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 <1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Additional Data from the Placebo-Controlled Study • 25% of 
patients treated with Jakafi and 7% of patients treated with placebo 
developed newly occurring or worsening Grade 1 abnormalities in 
alanine transaminase (ALT). The incidence of greater than or equal  
to Grade 2 elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with Jakafi and 
6% of patients treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in aspartate transaminase (AST). 
The incidence of Grade 2 AST elevations was <1% for Jakafi with  
no Grade 3 or 4 AST elevations. • 17% of patients treated with 
Jakafi and <1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. The 
incidence of Grade 2 cholesterol elevations was <1% for Jakafi  
with no Grade 3 or 4 cholesterol elevations. Clinical Trial 
Experience in Polycythemia Vera In a randomized, open-label, 
active-controlled study, 110 patients with PV resistant to or intolerant of 
hydroxyurea received Jakafi and 111 patients received best available 
therapy [see Clinical Studies (14.2) in Full Prescribing Information]. The 
most frequent adverse reaction was anemia. Discontinuation for adverse 
events, regardless of causality, was observed in 4% of patients treated 
with Jakafi. Table 3 presents the most frequent nonhematologic adverse 
reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse  
Reactions Occurring in ≥ 5% of Patients on Jakafi in  
the Open-Label, Active-controlled Study up to Week 32 
of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 <1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 <1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 <1 0 0

Table 3 continued above.

Table 3 continued.
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BRIEF SUMMARY: For Full Prescribing Information,  
see package insert.
INDICATIONS AND USAGE Myelofibrosis Jakafi is indicated for 
treatment of intermediate or high-risk myelofibrosis (MF), including 
primary MF, post-polycythemia vera MF and post-essential 
thrombocythemia MF in adults. Polycythemia Vera Jakafi is indicated 
for treatment of polycythemia vera (PV) in adults who have had an 
inadequate response to or are intolerant of hydroxyurea. Acute Graft-
Versus-Host Disease Jakafi is indicated for treatment of steroid-
refractory acute graft-versus-host disease (GVHD) in adult and 
pediatric patients 12 years and older.
CONTRAINDICATIONS None.
WARNINGS AND PRECAUTIONS Thrombocytopenia, 
Anemia and Neutropenia Treatment with Jakafi can cause 
thrombocytopenia, anemia and neutropenia. [see Dosage and 
Administration (2.1) in Full Prescribing Information ]. Manage 
thrombocytopenia by reducing the dose or temporarily interrupting 
Jakafi. Platelet transfusions may be necessary [see Dosage and 
Administration (2), and Adverse Reactions (6.1) in Full Prescribing 
Information ]. Patients developing anemia may require blood 
transfusions and/or dose modifications of Jakafi. Severe neutropenia 
(ANC less than 0.5 × 109/L) was generally reversible by withholding 
Jakafi until recovery [see Adverse Reactions (6.1)  in Full Prescribing 
Information ]. Perform a pre-treatment complete blood count (CBC) 
and monitor CBCs every 2 to 4 weeks until doses are stabilized, and 
then as clinically indicated [see Dosage and Administration (2), and 
Adverse Reactions (6.1) in Full Prescribing Information ]. Risk of 
Infection Serious bacterial, mycobacterial, fungal and viral 
infections have occurred. Delay starting therapy with Jakafi until 
active serious infections have resolved. Observe patients receiving 
Jakafi for signs and symptoms of infection and manage promptly. 
Use active surveillance and prophylactic antibiotics according to 
clinical guidelines. Tuberculosis Tuberculosis infection has been 
reported in patients receiving Jakafi. Observe patients receiving 
Jakafi for signs and symptoms of active tuberculosis and manage 
promptly. Prior to initiating Jakafi, patients should be evaluated for 
tuberculosis risk factors, and those at higher risk should be tested 
for latent infection. Risk factors include, but are not limited to, prior 
residence in or travel to countries with a high prevalence of 
tuberculosis, close contact with a person with active tuberculosis, 
and a history of active or latent tuberculosis where an adequate 
course of treatment cannot be confirmed. For patients with evidence 
of active or latent tuberculosis, consult a physician with expertise  
in the treatment of tuberculosis before starting Jakafi. The decision  
to continue Jakafi during treatment of active tuberculosis should  
be based on the overall risk-benefit determination. Progressive 
Multifocal Leukoencephalopathy Progressive multifocal 
leukoencephalopathy (PML) has occurred with Jakafi treatment.  
If PML is suspected, stop Jakafi and evaluate. Herpes Zoster Advise 
patients about early signs and symptoms of herpes zoster and to 
seek treatment as early as possible if suspected [see Adverse 
Reactions  (6.1)  in Full Prescribing Information ]. Hepatitis B Hepatitis 
B viral load (HBV-DNA titer) increases, with or without associated 
elevations in alanine aminotransferase and aspartate 
aminotransferase, have been reported in patients with chronic HBV 
infections taking Jakafi. The effect of Jakafi on viral replication in 
patients with chronic HBV infection is unknown. Patients with 
chronic HBV infection should be treated and monitored according  
to clinical guidelines. Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with 
Jakafi Following discontinuation of Jakafi, symptoms from 
myeloproliferative neoplasms may return to pretreatment levels over 
a period of approximately one week. Some patients with MF have 
experienced one or more of the following adverse events after 
discontinuing Jakafi: fever, respiratory distress, hypotension, DIC,  
or multi-organ failure. If one or more of these occur after 
discontinuation of, or while tapering the dose of Jakafi, evaluate  
for and treat any intercurrent illness and consider restarting or 
increasing the dose of Jakafi. Instruct patients not to interrupt or 
discontinue Jakafi therapy without consulting their physician.  
When discontinuing or interrupting therapy with Jakafi for reasons 
other than thrombocytopenia or neutropenia [see Dosage and 
Administration (2.6)  in Full Prescribing Information], consider 
tapering the dose of Jakafi gradually rather than discontinuing 
abruptly. Non-Melanoma Skin Cancer Non-melanoma skin 
cancers including basal cell, squamous cell, and Merkel cell 

carcinoma have occurred in patients treated with Jakafi. Perform 
periodic skin examinations. Lipid Elevations Treatment with 
Jakafi has been associated with increases in lipid parameters 
including total cholesterol, low-density lipoprotein (LDL) cholesterol, 
and triglycerides. The effect of these lipid parameter elevations on 
cardiovascular morbidity and mortality has not been determined in 
patients treated with Jakafi. Assess lipid parameters approximately 
8-12 weeks following initiation of Jakafi therapy. Monitor and  
treat according to clinical guidelines for the management of 
hyperlipidemia. ADVERSE REACTIONS The following clinically 
significant adverse reactions are discussed in greater detail in other 
sections of the labeling: • Thrombocytopenia, Anemia and 
Neutropenia [see Warnings and Precautions  (5.1)  in Full Prescribing 
Information ] • Risk of Infection [see Warnings and Precautions (5.2) 
in Full Prescribing Information ] • Symptom Exacerbation Following 
Interruption or Discontinuation of Treatment with Jakafi [see 
Warnings and Precautions (5.3)  in Full Prescribing Information ]  
• Non-Melanoma Skin Cancer [see Warnings and Precautions (5.4) 
in Full Prescribing Information ]. Clinical Trials Experience in 
Myelofibrosis Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in 
practice. The safety of Jakafi was assessed in 617 patients in six 
clinical studies with a median duration of follow-up of 10.9 months, 
including 301 patients with MF in two Phase 3 studies. In these two 
Phase 3 studies, patients had a median duration of exposure to 
Jakafi of 9.5 months (range 0.5 to 17 months), with 89% of patients 
treated for more than 6 months and 25% treated for more than 
12 months. One hundred and eleven (111) patients started treatment 
at 15 mg twice daily and 190 patients started at 20 mg twice daily. 
In patients starting treatment with 15 mg twice daily (pretreatment 
platelet counts of 100 to 200 × 109/L) and 20 mg twice daily 
(pretreatment platelet counts greater than 200 × 109/L), 65% and 
25% of patients, respectively, required a dose reduction below the 
starting dose within the first 8 weeks of therapy. In a double-blind, 
randomized, placebo-controlled study of Jakafi, among the 
155 patients treated with Jakafi, the most frequent adverse 
reactions were thrombocytopenia and anemia [see Table 2]. 
Thrombocytopenia, anemia and neutropenia are dose-related effects. 
The three most frequent nonhematologic adverse reactions were 
bruising, dizziness and headache [see Table 1]. Discontinuation for 
adverse events, regardless of causality, was observed in 11% of 
patients treated with Jakafi and 11% of patients treated with 
placebo. Table 1 presents the most common nonhematologic 
adverse reactions occurring in patients who received Jakafi in the 
double-blind, placebo-controlled study during randomized treatment.

Table 1:  Myelofibrosis: Nonhematologic Adverse Reactions 
Occurring in Patients on Jakafi in the Double-blind, 
Placebo-controlled Study During Randomized Treatment

Jakafi
(N=155)

Placebo
(N=151)

Adverse 
Reactions

All  
Gradesa  

(%)

Grade 
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Bruisingb 23 <1 0 15 0 0
Dizzinessc 18 <1 0 7 0 0
Headache 15 0 0 5 0 0
Urinary Tract 
Infectionsd 9 0 0 5 <1 <1

Weight Gaine 7 <1 0 1 <1 0
Flatulence 5 0 0 <1 0 0
Herpes 
Zosterf 2 0 0 <1 0 0

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events (CTCAE), version 3.0

b  includes contusion, ecchymosis, hematoma, injection site hematoma, 
periorbital hematoma, vessel puncture site hematoma, increased 
tendency to bruise, petechiae, purpura

c  includes dizziness, postural dizziness, vertigo, balance disorder, Meniere’s 
Disease, labyrinthitis

d  includes urinary tract infection, cystitis, urosepsis, urinary tract infection 
bacterial, kidney infection, pyuria, bacteria urine, bacteria urine identified, 
nitrite urine present

e includes weight increased, abnormal weight gain
f includes herpes zoster and post-herpetic neuralgia 

Description of Selected Adverse Reactions: Anemia In the two 
Phase 3 clinical studies, median time to onset of first CTCAE Grade 2 
or higher anemia was approximately 6 weeks. One patient (<1%) 
discontinued treatment because of anemia. In patients receiving 

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Nausea 6 0 4 0
Weight Gaine 6 0 <1 0
Urinary Tract Infectionsf 6 0 3 0
Hypertension 5 <1 3 <1

a  National Cancer Institute Common Terminology Criteria for Adverse Events 
(CTCAE), version 3.0

b includes dizziness and vertigo
c  includes dyspnea and dyspnea exertional
d includes herpes zoster and post-herpetic neuralgia
e includes weight increased and abnormal weight gain
f  includes urinary tract infection and cystitis

Clinically relevant laboratory abnormalities are shown in Table 4.

Table 4:  Polycythemia Vera: Selected Laboratory Abnormalities 
in the Open-Label, Active-controlled Study up to Week 
32 of Randomized Treatmenta

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Laboratory 
Parameter

All  
Gradesb 

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades 

(%)

Grade  
3  

(%)

Grade  
4  

(%)
Hematology

Anemia 72 <1 <1 58 0 0

Thrombocytopenia 27 5 <1 24 3 <1

Neutropenia 3 0 <1 10 <1 0

Chemistry

Hypercholesterolemia 35 0 0 8 0 0

Elevated ALT 25 <1 0 16 0 0

Elevated AST 23 0 0 23 <1 0

Hypertriglyceridemia 15 0 0 13 0 0
a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Clinical Trial Experience in Acute Graft-Versus-Host Disease 
In a single-arm, open-label study, 71 adults (ages 18-73 years) 
were treated with Jakafi for acute GVHD failing treatment with 
steroids with or without other immunosuppressive drugs [see 
Clinical Studies (14.3) in Full Prescribing Information ]. The median 
duration of treatment with Jakafi was 46 days (range, 4-382 
days). There were no fatal adverse reactions to Jakafi. An 
adverse reaction resulting in treatment discontinuation occurred 
in 31% of patients. The most common adverse reaction leading 
to treatment discontinuation was infection (10%). Table 5 shows 
the adverse reactions other than laboratory abnormalities. 

Table 5:  Acute Graft-Versus-Host Disease: Nonhematologic 
Adverse Reactions Occurring in ≥ 15% of Patients in 
the Open-Label, Single-Cohort Study

Jakafi (N=71)
Adverse Reactionsa All Gradesb (%) Grade 3-4 (%)
Infections 55 41
Edema 51 13
Hemorrhage 49 20
Fatigue 37 14
Bacterial infections 32 28
Dyspnea 32 7
Viral infections 31 14
Thrombosis 25 11
Diarrhea 24 7
Rash 23 3
Headache 21 4
Hypertension 20 13
Dizziness 16 0

a Selected laboratory abnormalities are listed in Table 6 below
b  National Cancer Institute Common Terminology Criteria for Adverse Events 

(CTCAE), version 4.03

Selected laboratory abnormalities during treatment with Jakafi 
are shown in Table 6.

Table 6:  Acute Graft-Versus-Host Disease: Selected Laboratory 
Abnormalities Worsening from Baseline in the 
Open-Label, Single Cohort Study

Jakafi (N=71)
Worst grade during treatment

Laboratory Parameter All Gradesa (%) Grade 3-4 (%)
Hematology
Anemia 75 45
Thrombocytopenia 75 61
Neutropenia 58 40
Chemistry
Elevated ALT 48 8
Elevated AST 48 6
Hypertriglyceridemia 11 1

a  National Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.03 

DRUG INTERACTIONS Fluconazole Concomitant 
administration of Jakafi with fluconazole doses greater than 200 mg daily 
may increase ruxolitinib exposure due to inhibition of both the CYP3A4  
and CYP2C9 metabolic pathways [see Clinical Pharmacology (12.3) in  
Full Prescribing Information]. Increased exposure may increase the risk of 
exposure-related adverse reactions. Avoid the concomitant use of Jakafi 
with fluconazole doses of greater than 200 mg daily except in patients 
with acute GVHD [see Dosage and Administration (2.4) in Full Prescribing 
Information]. Strong CYP3A4 inhibitors Concomitant administration 
of Jakafi with strong CYP3A4 inhibitors increases ruxolitinib exposure [see 
Clinical Pharmacology (12.3) in Full Prescribing Information]. Increased 
exposure may increase the risk of exposure-related adverse reactions. 
Consider dose reduction when administering Jakafi with strong CYP3A4 
inhibitors [see Dosage and Administration (2.4) in Full Prescribing 
Information]. In patients with acute GVHD, reduce Jakafi dose as 
recommended only when coadministered with ketoconazole, and monitor 
blood counts more frequently for toxicity and adjust the dose if necessary 
when coadministered with itraconazole. [see Dosage and Administration 
(2.4) in Full Prescribing Information]. Strong CYP3A4 inducers 
Concomitant administration of Jakafi with strong CYP3A4 inducers  
may decrease ruxolitinib exposure [see Clinical Pharmacology (12.3)  
in Full Prescribing Information ]. No dose adjustment is recommended; 
however, monitor patients frequently and adjust the Jakafi dose based 
on safety and efficacy [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. USE IN SPECIFIC POPULATIONS 
Pregnancy : Risk Summary When pregnant rats and rabbits 
were administered ruxolitinib during the period of organogenesis 
adverse developmental outcomes occurred at doses associated  
with maternal toxicity (see Data). There are no studies with the use  
of Jakafi in pregnant women to inform drug-associated risks. The 
background risk of major birth defects and miscarriage for the 
indicated populations is unknown. Adverse outcomes in pregnancy 
occur regardless of the health of the mother or the use of 
medications. The background risk in the U.S. general population of 
major birth defects is 2% to 4% and miscarriage is 15% to 20% of 
clinically recognized pregnancies. Data: Animal Data Ruxolitinib 
was administered orally to pregnant rats or rabbits during the period 
of organogenesis, at doses of 15, 30 or 60 mg/kg/day in rats and 
10, 30 or 60 mg/kg/day in rabbits. There were no treatment-related 
malformations. Adverse developmental outcomes, such as 
decreases of approximately 9% in fetal weights were noted in rats 
at the highest and maternally toxic dose of 60 mg/kg/day. This dose 
results in an exposure (AUC) that is approximately 2 times the 
clinical exposure at the maximum recommended dose of 25 mg 
twice daily. In rabbits, lower fetal weights of approximately 8% and 
increased late resorptions were noted at the highest and maternally 
toxic dose of 60 mg/kg/day. This dose is approximately 7% the 
clinical exposure at the maximum recommended dose. In a pre- and 
post-natal development study in rats, pregnant animals were dosed 
with ruxolitinib from implantation through lactation at doses up to  
30 mg/kg/day. There were no drug-related adverse findings in pups 
for fertility indices or for maternal or embryofetal survival, growth  
and development parameters at the highest dose evaluated (34% the 
clinical exposure at the maximum recommended dose of 25 mg twice 
daily). Lactation: Risk Summary No data are available 
regarding the presence of ruxolitinib in human milk, the effects on 
the breast fed child, or the effects on milk production. Ruxolitinib 
and/or its metabolites were present in the milk of lactating rats (see 
Data). Because many drugs are present in human milk and because 
of the potential for thrombocytopenia and anemia shown for Jakafi
in human studies, discontinue breastfeeding during treatment with 
Jakafi and for two weeks after the final dose. Data: Animal Data 
Lactating rats were administered a single dose of [14C]-labeled 
ruxolitinib (30 mg/kg) on postnatal Day 10, after which plasma and 

milk samples were collected for up to 24 hours. The AUC for total 
radioactivity in milk was approximately 13-fold the maternal plasma 
AUC. Additional analysis showed the presence of ruxolitinib and 
several of its metabolites in milk, all at levels higher than those in 
maternal plasma. Pediatric Use The safety and effectiveness  
of Jakafi for treatment of myelofibrosis or polycythemia vera in 
pediatric patients have not been established. The safety and 
effectiveness of Jakafi for treatment of steroid-refractory acute 
graft-versus-host disease (GVHD) have been established for 
treatment of children 12 years and older. Use of Jakafi in pediatric 
patients with steroid-refractory acute GVHD is supported by 
evidence from an adequate and well-controlled trial of Jakafi in 
adults [see Clinical Studies (14.3) in Full Prescribing Information ] 
and additional pharmacokinetic and safety data in pediatric patients. 
Jakafi was evaluated in a single-arm, dose-escalation study 
(NCT01164163) in 27 pediatric patients with relapsed or refractory 
solid tumors (Cohort A) and 20 with leukemias or myeloproliferative 
neoplasms (Cohort B). The patients had a median age of 14 years 
(range, 2 to 21 years) and included 18 children (age 2 to <12 years), 
and 14 adolescents (age 12 to <17 years). The dose levels tested 
were 15, 21, 29, 39, or 50 mg/m2 twice daily in 28-day cycles with 
up to 6 patients per dose group. Overall, 38 (81%) patients were 
treated with no more than a single cycle of Jakafi, while 3, 1, 2,  
and 3 patients received 2, 3, 4, and 5 or more cycles, respectively.  
A protocol-defined maximal tolerated dose was not observed, but 
since few patients were treated for multiple cycles, tolerability  
with continued use was not assessed adequately to establish a 
recommended Phase 2 dose higher than the recommended dose  
for adults. The safety profile in children was similar to that seen in 
adults. Juvenile Animal Toxicity Data Administration of ruxolitinib to 
juvenile rats resulted in effects on growth and bone measures. When 
administered starting at postnatal day 7 (the equivalent of a human 
newborn) at doses of 1.5 to 75 mg/kg/day, evidence of fractures 
occurred at doses ≥ 30 mg/kg/day, and effects on body weight and 
other bone measures [e.g., bone mineral content, peripheral 
quantitative computed tomography, and x-ray analysis] occurred at 
doses ≥ 5 mg/kg/day. When administered starting at postnatal day 
21 (the equivalent of a human 2-3 years of age) at doses of 5 to  
60 mg/kg/day, effects on body weight and bone occurred at doses  
≥ 15 mg/kg/day, which were considered adverse at 60 mg/kg/day. 
Males were more severely affected than females in all age groups, 
and effects were generally more severe when administration was 
initiated earlier in the postnatal period. These findings were 
observed at exposures that are at least 27% the clinical exposure  
at the maximum recommended dose of 25 mg twice daily. 
Geriatric Use Of the total number of patients with MF in clinical 
studies with Jakafi, 52% were 65 years and older, while 15% were 
75 years and older. No overall differences in safety or effectiveness 
of Jakafi were observed between these patients and younger 
patients. Clinical studies of Jakafi in patients with acute GVHD did 
not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. 
Renal Impairment Total exposure of ruxolitinib and its active 
metabolites increased with moderate (CLcr 30 mL/min to 59 mL/min) 
and severe (CLcr 15 mL/min to 29 mL/min) renal impairment, and  
ESRD on dialysis [see Clinical Pharmacology (12.3) in Full Prescribing 
Information ]. Reduce Jakafi dose as recommended [see Dosage  
and Administration (2.5) in Full Prescribing Information ]. Hepatic 
Impairment Exposure of ruxolitinib increased with mild 
(Child-Pugh A), moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment [see Clinical Pharmacology (12.3) in Full 
Prescribing Information ]. Reduce Jakafi dose as recommended in 
patients with MF or PV and any hepatic impairment [see Dosage and 
Administration (2.5) in Full Prescribing Information ]. Monitor blood 
counts more frequently for toxicity and consider 5 mg once daily for 
patients with Stage 3 or 4 liver GVHD [see Dosage and Administration 
(2.5) and Clinical Pharmacology (12.3) in Full Prescribing Information ]. 
OVERDOSAGE There is no known antidote for overdoses with Jakafi. 
Single doses up to 200 mg have been given with acceptable acute 
tolerability. Higher than recommended repeat doses are associated 
with increased myelosuppression including leukopenia, anemia and 
thrombocytopenia. Appropriate supportive treatment should be given. 
Hemodialysis is not expected to enhance the elimination of Jakafi.

Jakafi is a registered trademark of Incyte. All rights reserved.
U.S. Patent Nos. 7598257; 8415362; 8722693; 8822481;  
8829013; 9079912; 9814722; 10016429
© 2011-2020 Incyte Corporation. All rights reserved.
Revised: August 2020  PLR-JAK-00048

Jakafi, mean decreases in hemoglobin reached a nadir of 
approximately 1.5 to 2.0 g/dL below baseline after 8 to 12 weeks  
of therapy and then gradually recovered to reach a new steady  
state that was approximately 1.0 g/dL below baseline. This pattern 
was observed in patients regardless of whether they had received 
transfusions during therapy. In the randomized, placebo-controlled 
study, 60% of patients treated with Jakafi and 38% of patients receiving 
placebo received red blood cell transfusions during randomized 
treatment. Among transfused patients, the median number of units 
transfused per month was 1.2 in patients treated with Jakafi and 1.7 
in placebo treated patients.Thrombocytopenia In the two Phase 3 
clinical studies, in patients who developed Grade 3 or 4 
thrombocytopenia, the median time to onset was approximately 
8 weeks. Thrombocytopenia was generally reversible with dose 
reduction or dose interruption. The median time to recovery of platelet 
counts above 50 × 109/L was 14 days. Platelet transfusions were 
administered to 5% of patients receiving Jakafi and to 4% of patients 
receiving control regimens. Discontinuation of treatment because of 
thrombocytopenia occurred in <1% of patients receiving Jakafi and 
<1% of patients receiving control regimens. Patients with a platelet 
count of 100 × 109/L to 200 × 109/L before starting Jakafi had a 
higher frequency of Grade 3 or 4 thrombocytopenia compared to 
patients with a platelet count greater than 200 × 109/L (17%  
versus 7%). Neutropenia In the two Phase 3 clinical studies, 1%  
of patients reduced or stopped Jakafi because of neutropenia. 
Table 2 provides the frequency and severity of clinical hematology 
abnormalities reported for patients receiving treatment with Jakafi 
or placebo in the placebo-controlled study. 

Table 2:  Myelofibrosis: Worst Hematology Laboratory 
Abnormalities in the Placebo-Controlled Studya

Jakafi
(N=155)

Placebo
(N=151)

Laboratory 
Parameter

All  
Gradesb  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

All  
Grades  

(%)

Grade  
3  

(%)

Grade  
4  

(%)

Thrombocytopenia 70 9 4 31 1 0
Anemia 96 34 11 87 16 3
Neutropenia 19 5 2 4 <1 1

a Presented values are worst Grade values regardless of baseline
b  National Cancer Institute Common Terminology Criteria for Adverse 

Events, version 3.0

Additional Data from the Placebo-Controlled Study • 25% of 
patients treated with Jakafi and 7% of patients treated with placebo 
developed newly occurring or worsening Grade 1 abnormalities in 
alanine transaminase (ALT). The incidence of greater than or equal  
to Grade 2 elevations was 2% for Jakafi with 1% Grade 3 and no 
Grade 4 ALT elevations. • 17% of patients treated with Jakafi and 
6% of patients treated with placebo developed newly occurring or 
worsening Grade 1 abnormalities in aspartate transaminase (AST). 
The incidence of Grade 2 AST elevations was <1% for Jakafi with  
no Grade 3 or 4 AST elevations. • 17% of patients treated with 
Jakafi and <1% of patients treated with placebo developed newly 
occurring or worsening Grade 1 elevations in cholesterol. The 
incidence of Grade 2 cholesterol elevations was <1% for Jakafi  
with no Grade 3 or 4 cholesterol elevations. Clinical Trial 
Experience in Polycythemia Vera In a randomized, open-label, 
active-controlled study, 110 patients with PV resistant to or intolerant of 
hydroxyurea received Jakafi and 111 patients received best available 
therapy [see Clinical Studies (14.2) in Full Prescribing Information]. The 
most frequent adverse reaction was anemia. Discontinuation for adverse 
events, regardless of causality, was observed in 4% of patients treated 
with Jakafi. Table 3 presents the most frequent nonhematologic adverse 
reactions occurring up to Week 32.

Table 3:  Polycythemia Vera: Nonhematologic Adverse  
Reactions Occurring in ≥ 5% of Patients on Jakafi in  
the Open-Label, Active-controlled Study up to Week 32 
of Randomized Treatment

Jakafi
(N=110)

Best Available  
Therapy (N=111)

Adverse Reactions

All  
Gradesa  

(%)

Grade  
3-4  
(%)

All  
Grades  

(%)

Grade  
3-4  
(%)

Diarrhea 15 0 7 <1
Dizzinessb 15 0 13 0
Dyspneac 13 3 4 0
Muscle Spasms 12 <1 5 0
Constipation 8 0 3 0
Herpes Zosterd 6 <1 0 0

Table 3 continued above.

Table 3 continued.

Jakafi is a registered trademark of Incyte. All rights reserved.
U.S. Patent Nos. 7598257; 8415362; 8722693; 8822481;  
8829013; 9079912; 9814722; 10016429
© 2011-2020 Incyte Corporation. All rights reserved.
Revised: August 2020  PLR-JAK-00046
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THURSDAY, SEPTEMBER 09, 2021
INDEPENDENT SATELLITE  SYMPOSIUM IV

6:45 AM-7:45 AM

Seizing the Day with BTK Inhibitors in CLL: Evidence-Informed Therapy Selection, Safety, and Sequential Care

Co-Chair and Moderator: Nicole Lamanna, MD | Herbert Irving Comprehensive Cancer Center | New York, New York, USA
Co-Chair and Presenter: Jennifer Woyach, MD|The Ohio State University|Columbus, Ohio, USA

This educational live symposium is accredited by Medical Learning Institute, Inc. for CME/MOC. This activity is developed with our educational 
partner, PVI, PeerView Institute for Medical Education. This activity is supported by an independent educational grant from AstraZeneca. For more 
information and to register for the webcast, go to PeerView.com/CLL-Virtual2021

TIME TOPIC/SESSION SPEAKER AFFILIATION
BREAKFAST WITH THE EXPERT I

6:45 AM-7:45 AM
How I Use MRD: European and American Perspectives Othman Al-Sawaf, MD

Matthew S. Davids, MD, 
MMSc

University Hospital of Cologne, Cologne, Germany
Matthew S. Davids, MD, MMSc
Dana-Farber Cancer Institute, Boston, Massachusetts, USA

7:45 AM-8:00 AM EXHIBIT HALL EXPERIENCE

SESSION IV :  MYELOPROLIFERATIVE NEOPLASMS
Session Chairs: Olatoyosi Odenike and Jason Gotlib

8:00 AM-8:15 AM Simple Guideline to Systemic Mastocytosis in 2021 Jason R. Gotlib, MD, MS Stanford University, Stanford, California, USA
8:15 AM-8:18 AM Q&A

8:18 AM-8:33 AM Polycythemia Vera: Is it Time to Rethink Treatment? Francesco Passamonti, MD University of Insubria, Varese, Italy

8:33 AM-8:36 AM Q&A

8:36 AM-8:51 AM Evolution in Prognostication in Myelofibrosis: From IPSS 
and DIPSS to MIPSS-70 and MYSEC-PM

Laura C. Michaelis, MD Medical College of Wisconsin, Milwaukee, Wisconsin, USA

8:51 AM-8:54 AM Q&A

8:54 AM-9:09 AM Accelerated Phase of MPN: What Is It and What to Do 
About It

Olatoyosi Sobulo Odenike, 
MD

The University of Chicago Medicine, Chicago, Illinois, USA

9:09 AM-9:12 AM Q&A

9:12 AM-9:27 AM Potential New Therapeutic Approaches for Myelofibrosis Srdan Verstovsek, MD, 
PhD

The University of Texas MD Anderson Cancer Center, 
Houston, Texas, USA

9:27 AM-9:30 AM Q&A

9:30 AM-9:40 AM

Oral Abstract MPN-133
Mortality and Causes of Death of Patients with 
Polycythemia Vera: Analysis of the REVEAL Prospective, 
Observational Study

Carole B. Miller, MD Ascension Saint Agnes Hospital, Baltimore, Maryland, USA

9:40 AM-10:10 AM EXHIBIT HALL EXPERIENCE

SESSION V:  CHRONIC LYMPHOCYTIC LEUKEMIA
Session Chairs: Alessandra Ferrajoli and Jennifer Brown

10:10 AM-10:25 AM Molecular and Microenvironmental Basis of 
Immunodysfunction in CLL

Silvia Deaglio, MD, PhD University of Turin, Turin, Italy

10:25 AM-10:28 AM Q&A

10:28 AM-10:43 AM Spectrum/Management of Infections in Patients with CLL Carsten U. Niemann, MD, 
PhD

Rigshospitalet, Copenhagen University Hospital, 
Copenhagen, Denmark

10:43 AM-10:46 AM Q&A

10:46 AM-11:01 AM DEBATE: Old Prognostic Markers Still Have a Role in CLL 
Management

Inhye Ahn, MD Dana-Farber Cancer Institute, Boston, Massachusetts, USA

11:01 AM -11:16 AM DEBATE: Old Prognostic Markers Do Not Have a Role in 
CLL Management

Steven Coutre, MD Stanford University School of Medicine, Stanford, 
California, USA

LEGEND | ABCL: aggressive B-cell lymphoma; ALL: acute lymphoblastic leukemia; AML: acute myeloid leukemia; CLL: chronic lymphocytic leukemia; CML: chronic myeloid leukemia;  
CT: cellular therapy; HL: Hodgkin lymphoma; IBCL: indolent B-cell lymphoma; IES: industry expert session; ISS: independent satellite symposium; MCL: mantle cell lymphoma;  
MDS: myelodysplastic syndromes; MPN: myeloproliferative neoplasms; MTP: meet the professor; TCL: T-cell lymphoma

Note that all times in the program are listed in Central Daylight Time (CDT) which is 5 hours behind Coordinated Universal Time (UTC -5).

https://peerview.com/cll-virtual2021
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11:16 AM-11:22 AM Q&A

11:22 AM-11:37 AM Approaches to Therapy of Richter Syndrome Davide Rossi, MD, PhD Institute of Southern Switzerland, Bellinzona, Switzerland

11:37 AM-11:40 AM Q&A

11:40 AM-11:55 AM New Targetable Pathways Alexey V. Danilov, MD, 
PhD

City of Hope National Medical Center, Duarte, California, 
USA

11:55 AM-11:58 AM Q&A

11:58 AM-12:08 PM Oral Abstract - CLL-039
Pirtobrutinib (LOXO-305), a Next-Generation, Highly 
Selective, Non-Covalent BTK Inhibitor in Previously 
Treated CLL/SLL: Results from the Phase 1/2 BRUIN Study

Catherine C. Coombs, MD The University of North Carolina Cancer Center, Chapel Hill, 
North Carolina, USA

INDUSTRY EXPERT SESSION I I I  (Non-Accred i ted )
12:08 PM-1:08 PM Clinical Cases in Polycythemia Vera: When to Intervene With Jakafi® (ruxolitinib) | Focus on Adults With Polycythemia Vera Who Have an 

Inadequate Response to Hydroxyurea

David Rizzieri, MD | The Novant Health Cancer Institute, Wilmington|North Carolina, USA

This activity is sponsored by Incyte

INDUSTRY EXPERT SESSION IV  (Non-Accred i ted )
12:08 PM-1:08 PM Discover the Role of Two Immunotherapies in Myeloma Treatment

William Velasquez, MD | Memorial Hermann | Houston, Texas, USA

This activity is sponsored by Bristol Myers Squibb
1:08 PM-1:38 PM EXHIBIT HALL EXPERIENCE

PLENARY SESSION I I
Session Chair: Hagop Kantarjian

1:38 PM-1:58 PM How I Treat PV Before and After Fibrotic Transformation
Recipient of the SOHO 2021 Distinguished Lecturer Award

Ayalew Tefferi, MD Mayo Clinic Rochester, Rochester, Minnesota, USA

SESSION VI :  CHRONIC MYELOID LEUKEMIA
Session Chairs: Jorge Cortés and Ehab Atallah

1:58 PM-2:13 PM State of the Art in CML: Update Andreas Hochhaus, MD University Medical Center Jena, Jena, Germany

2:13 PM-2:16 PM Q&A

2:16 PM-2:31 PM CML and Pregnancy Elisabetta Abruzzese, MD, 
PhD

S.Eugenio University Hospital, Rome, Italy

2:31 PM-2:34 PM Q&A

2:34 PM- 2:49 PM Update on TFR Ehab L. Atallah, MD Medical College of Wisconsin, Milwaukee, Wisconsin, USA

2:49 PM-2:52 PM Q&A

2:52 PM-3:07 PM Managing TKI Resistance: New Options Delphine Rea, MD, PhD Hôpital Saint Louis, Paris, France

3:07 PM-3:10 PM Q&A

3:10 PM-3:25 PM Case Study: Managing Cytopenias on TKI Therapy Jane F. Apperley, MBChB, 
MD, FRCP, FRCPath

Hammersmith Hospital London Imperial College, London, 
United Kingdom

3:25 PM-3:28 PM Q&A

3:28 PM-3:38 PM
Oral Abstract – CML 129
OPTIC Primary Analysis: A Dose-Optimization Study of 3 
Starting Doses of Ponatinib (PON)

Jorge Cortés, MD Georgia Cancer Center at Augusta University, Augusta, 
Georgia, USA

3:38 PM-4:08 PM EXHIBIT HALL EXPERIENCE

SESSION VI I :  MULTIPLE MYELOMA
Session Chairs: Sagar Lonial and Suzanne Lentzsch

4:08 PM-4:23 PM Frontline Therapy for Amylodosis: Response Assessments Angela Dispenzieri, MD Mayo Clinic Rochester, Rochester, Minnesota, USA

4:23 PM-4:26 PM Q&A

4:26 PM-4:41 PM Salvage Therapy for Amyloidosis: Agents and Anti-Fibril 
Therapy

Suzanne Lentzsch, MD, 
PhD

Columbia University and at New York Presbyterian Hospital, 
New York, USA

4:41 PM-4:44 PM Q&A
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4:44 PM-4:59 PM Frontline Therapy in TE NDMM: Pros and Con's; Quads, 
Early Transplant, Just Revlimid for Maintenance?

Amrita Y. Krishnan, MD, 
FACP

City of Hope National Medical Center, Duarte, California, 
USA

4:59 PM-5:02 PM Q&A
5:02 PM-5:17 PM Sequencing Treatment for Early Relapse: Which Triplets 

and When?
Maria-Victoria Mateos, 
MD, PhD

University Hospital of Salamanca, Spain

5:17 PM-5:20 PM Q&A

5:20 PM- 5:35 PM Treatment of Triple Class Refractory Myeloma: Novel 
Agents

Robert Z. Orlowski, MD, 
PhD

The University of Texas MD Anderson Cancer Center, 
Houston, Texas, USA

5:35 PM-5:38 PM Q&A

5:38 PM- 5:53 PM Novel BCMA Targeted ADCs, Bispecific and Trispecific 
Antibodies

Saad Z. Usmani, MD, 
FACP

Levine Cancer Institute, Charlotte, North Carolina, USA

5:53 PM-5:56 PM Q&A

5:56 PM-6:11 PM BCMA Directed CAR T-Cells: Early Results and Future 
Directions

Jesus G. Berdeja, MD Sarah Cannon Cancer Institute, Nashville, Tennessee, USA

6:11 PM-6:14 PM Q&A

6:14 PM-6:24 PM

Oral Abstract - MM-119
Updated Results of Ciltacabtagene Autoleucel (Cilta-Cel), 
a B-Cell Maturation Antigen (BCMA)-Directed Chimeric 
Antigen Receptor T (CAR-T) Cell Therapy in Relapsed/
Refractory Multiple Myeloma (RRMM)

Saad Z. Usmani, MD, 
FACP Levine Cancer Institute, Charlotte, North Carolina, USA

6:24 PM ADJOURN

INDUSTRY EXPERT SESSION V  (Non-Accred i ted )
6:24 PM-7:24 PM Considerations for Tailoring Treatment for First-Line and Relapsed/Refractory Follicular Lymphoma

Charles Farber, MD, PhD |Atlantic Medical Group |Morristown, New Jersey, USA

This activity is sponsored by Genentech

INDEPENDENT SATELLITE  SYMPOSIUM V
7:24 PM-8:54 PM Personalizing Care for Patients with Low- to High-Risk MDS: Applying the Science to Real-World Case Scenarios

Chair: Charles Farber, MD, PhD |Atlantic Medical Group |Morristown, New Jersey, USA

Kelly S. Chien, MD - The University of Texas MD Anderson Cancer Center, Houston, Texas, USA

Rami S. Komrokji, MD |H. Lee Moffitt Cancer Center and Research Institute |Tampa, Florida, USA 

This CME activity is provided by Physicians’ Education Resource, LLC. This activity is supported by an educational grant from Bristol Myers Squibb. 
For more information and to register for this ISS, go to https://www.gotoper.com/go/soho2021mds-wc

INDEPENDENT SATELLITE  SYMPOSIUM VI
7:24 PM-8:54 PM Medical Crossfire®: How Are We Meeting the Needs of Patients With CLL Across Lines of Care?

Chair: William G. Wierda, MD, PhD |MD Anderson Cancer Center|Houston, Texas, USA

Faculty: Anthony Mato, MD, MSCE |Memorial Sloan Kettering Cancer Center |New York, New York, USA

Faculty: Nitin Jain, MD |MD Anderson Cancer Center |Houston, Texas, USA

This CME activity is provided by Physicians’ Education Resource, LLC. This activity is supported by educational grants from Genentech, 
Lilly and Pharmacyclics LLC, an AbbVie Company and Janssen Biotech, Inc. For more information and to register for this ISS,  
go to https://www.gotoper.com/go/soho2021cll-wc

LEGEND | ABCL: aggressive B-cell lymphoma; ALL: acute lymphoblastic leukemia; AML: acute myeloid leukemia; CLL: chronic lymphocytic leukemia; CML: chronic myeloid leukemia;  
CT: cellular therapy; HL: Hodgkin lymphoma; IBCL: indolent B-cell lymphoma; IES: industry expert session; ISS: independent satellite symposium; MCL: mantle cell lymphoma;  
MDS: myelodysplastic syndromes; MPN: myeloproliferative neoplasms; MTP: meet the professor; TCL: T-cell lymphoma

Note that all times in the program are listed in Central Daylight Time (CDT) which is 5 hours behind Coordinated Universal Time (UTC -5).
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JAK inhibitors are a significant advance 
for patients who have PH-negative 

MPN in the chronic phase, particularly 
myelofibrosis and, to some degree, patients 
with polycythemia vera whose disease has not 
responded to conventional cytoreductive 
therapy.          — OLATOYOSI ODENIKE, MD

patients with 4% peripheral blasts and ≥ 
5% bone marrow blasts had similar out-
comes to patients in advanced phase.8,9

“I have revised my practice to think 
of [patients] who have blasts in the 5% 
or more range in that advanced phase,” 
Odenike said in an interview with the 
SOHO Daily News.

THE MOLECULAR LANDSCAPE 
INFORMS CARE
The molecular landscape for 
advanced phase MPNs increas-
ingly informs disease man-
agement. With the advent of 
next-generation sequencing 
technology, comprehensive 
genetic evaluation of patients 
may reveal recurring mutations. 
About 90% of patients with pri-
mary myelofibrosis harbor 1 
of the driver mutations: Janus 
kinase 2 (JAK2) V617F, calre-
ticulin (CALR) exon 9 indels, 
and myeloproliferative leukemia virus 
oncogene (MPL) W515L/K are found in 
about 50% to 60%, 20% to 30%, and 5% to 
10% of cases, respectively.10 The 10% of 
patients with primary myelofibrosis who 
have no driver mutations have signifi-
cantly worse leukemia-free survival.11,12

Besides the driver mutations, all of 
which involve JAK-STAT signaling, other 
mutations are often acquired that por-
tend high risk of transformation to blast 
phase of disease. A retrospective study 
examined 27 MPN-related mutations in 
182 patients with primary myelofibrosis 
and showed that 81% harbored muta-
tions/variants apart from JAK2, CALR, 
and MPL.11 The most frequent mutations 
found in this analysis were ASXL1 (36%), 
SRSF2 (18%), TET2 (18%), and U2AF1 
(16%).11 SRSF2, RUNX1, CEBPAI, and 
SH2B3 were associated with higher risk 
of leukemic transformation.11 In an anal-
ysis of 879 patients with myelofibrosis, 
the most common nondriver mutations 
were ASXL1 (21.7%), TET2 (9.7%), SRSF2 
(8.5%), DNMT3A (5.7%), EZH2 (5.1%), 
CBL (4.4%), and IDH1/2 (2.6%). This 
study concluded that ASXL1, IDH1/2, and 
SRSF2 were independently associated 
with progression to leukemia; ASXL1, 
EZH2, and SRSF2 were associated with 
shorter survival; and ASXL1, SRSF2, EZH2 
and IDH1/2 were identified as high-mo-

lecular risk (HMR) muta-
tions.13 These HMR mutations 
were incorporated into the  
mutation-enhanced prognostic 
scoring system (MIPSS70).14 
Another study illustrated the 
association between sig-
nificantly shorter leukemia- 
free survival and the presence 
of ≥ 2 HMR mutations,15 a cri-
terion that was incorporated 

in several prognostication tools.10,16,17 A 
recent study evaluating 1306 patients 
with primary myelofibrosis also showed 
association of ASXL1, SRSF2, and IDH1 
with the highest risk of transformation.18 
Thus, mutational analysis plays a part in 
determining risk of transformation and 
prognosis and should, therefore, inform 
treatment. 

Importantly, some acquired mutations 
also represent opportunities for therapy 
as drugs now exist that target some iden-
tifiable mutations.19

“I think it is important to do this molec-
ular profiling,” Odenike said.

MIPSS70 provides prognostic informa-
tion based on an individual’s mutational 
burden. Patients identified as high risk 
may benefit from earlier consideration of 
stem cell transplant.10,16 However, muta-
tional analysis should not be used as the 
only determinant of choice of therapy.

“I generally do not recommend using 
these mutations in isolation but using 
them in the context of what is happening 
with the patient clinically,” Odenike said.

Clinical factors that portend an 
increased risk include age > 65, hemo-
globin < 10 gm/dL, WBC > 25 × 109/L,  
peripheral blasts ≥  1%, constitutional 
symptoms, unfavorable karyotype, 
thrombocytopenia, anemia, and cytoge-
netic abnormalities.1,14,20

TARGETED THERAPY SHOWS 
PROMISE 
The average age of presentation of 
patients with MPNs ranges from the 
mid-60s to mid-70s. Consequently, many 
of these patients may have comorbidi-
ties that preclude allogeneic stem cell 
transplant. Such patients should be 
watched closely and referred for clini-
cal trials, particularly those trials looking 
at targeted approaches such as isoc-
itrate dehydrogenase (IDH) inhibitors,  
Odenike said.

“IDH mutations occur in roughly 
one-quarter of patients who are in accel-
erated/blast phase disease, and there 
are retrospective data now that show 
that incorporating IDH inhibitors into the 
treatment of those patients may have 
the potential to modify the natural his-
tory of this disease. We and others have 
shown that using these inhibitors in blast 
phase, [for which] the median survival is 
in the 4- to 5-month range,” has meant 
that some patients “have lived with their 
disease in remission upward of 4 years. 
Which is something [we] haven’t seen,”  
Odenike said.

Odenike noted that it will be important 
to verify this retrospective data in ongo-
ing prospective trials.

TIMING OF INTERVENTION IS KEY
There is currently no standard approved 
therapy for advanced-phase MPN.3,21 
Although transplant is the only chance 
to cure MPN, it has a high morbidity and 
mortality. Patient selection for trans-
plantation and timing of transplantation 
are key. Clinical algorithms should be 
employed, including close monitoring 
of blood counts and history and physi-
cal findings that suggest increased risk 
of progression.22 Odenike believes such 

O L AT O Y O S I  
O D E N I K E ,  M D

C O N T I N U E D  F R O M  C O V E R
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findings should trigger comprehensive reevalua-
tion of the patient, including bone marrow biopsy. 
Acquisition of high-risk mutations found on bone 
marrow biopsy and unfavorable cytogenetic pro-
file may indicate higher-risk disease.10 If a high-
risk patient is fit enough to be considered for allo-
geneic stem cell transplant, the clinician should 
consider expeditious referral for transplant.22 
Odenike believes age should not be a barrier to 
transplant, as risk is related to physiologic, rather 
than chronologic, age.

For patients with advanced disease who are 
not fit enough to undergo stem cell transplant, 
alternative treatment approaches are needed. 
Importantly, results from intensive conventional 
chemotherapy are transient and associated with 
significant toxicity, and outcomes from patients 
who receive such therapy without transplant are 
inferior to those in patients who undergo less 
intensive therapy.19 Thus, intensive conventional 
chemotherapy is inappropriate unless used as 
a bridge to transplant, according to Odenike. 
Hypomethylating agents such as decitabine 
and azacitidine may be good alternatives for 
patients with accelerated disease who are not  
transplant candidates.19 

Odenike describes her own philosophy con-
cerning when bone marrow biopsy is needed. “I 
only do a bone marrow biopsy when it will inform 
next steps for the patient. If the blood counts have 
been stable, the differential has been stable, and 
the patient has been doing well, I don’t have a 
periodic schedule of investigating the bone mar-
row to see if the blasts are going up.” Patients 
with significant changes in hematologic profile or 
new signs and symptoms such as worsening sple-
nomegaly or constitutional symptoms should be 
considered for bone marrow biopsy.

JAK INHIBITORS
“JAK inhibitors are a significant advance for 
patients who have PH-negative MPN in the 
chronic phase, particularly myelofibrosis and, to 
some degree, patients with polycythemia vera 
whose disease has not responded to conventional 
cytoreductive therapy,” Odenike said. The bene-
fit of JAK inhibition is in improvement of consti-
tutional symptoms arising from cytokine dysreg-
ulation and in improvement in splenomegaly.23 
Patients with higher-risk myelofibrosis often have 
very large spleens, weight loss, and declining per-
formance status. “They are ideal candidates for 
JAK inhibition.” 

But Odenike emphasized the importance of 
recognizing the limitations of JAK inhibition. “If 
someone is progressing to accelerated-phase 
disease, JAK inhibitors do not modify the natural 
history of that trajectory, and that’s been shown 
time and time again,” Odenike said. Based on non- 
randomized trials, JAK inhibitors plus hypo- 

methylating agents may have benefit in advanced 
or blast phase disease.19

In summary, Odenike recommended that when 
faced with a patient with accelerated or blast 
phase disease, oncologists should perform clin-
ical and molecular profiling of the patient and 
assess fitness for intensive cytoreductive therapy 
and consolidation with allogeneic stem cell trans-
plant. This evaluation should then inform the next 
steps, moving to either intensive cytoreduction 
and transplant or a less intensive approach. Given 
the lack of standard approaches, and the high 
morbidity and mortality of disease, clinical trials 
should be considered when available.19 ●
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patients with T-ALL had inferior outcomes. 
In the last 10 years, however, those rates 
have become more comparable. Yet, 
despite a survival rate of close to 90% in 
T-ALL, investigators continue to strive to 
attain 100% survival.

To reach this goal, Teachey 
outlined a few encouraging 
approaches during his presen-
tation, “Novel Approaches to 
T-ALL,” presented at the Society 
of Hematologic Oncology 2021 
Annual Conference.

“I think introducing targeted 
therapies and incorporating 
immunotherapies are the 2 areas 
where we continue to make 
improvements in outcomes and survival 
in these diseases,” Teachey said during 
his presentation. In addition, methods to 
improve risk stratification can lead to opti-
mal benefit.

There are several potential new agents 
under development that are based on the 
biology of T-ALL, including signal transduc-
tion inhibitors, notch pathway inhibitors, 
CDK4/6 inhibitors, BCL-2 family inhibitors, 
epigenetic modulators, next-generation 
chemotherapeutics, and immunotherapies.

“T-ALL is far more biologically complex 
than B-ALL, so it’s harder to find a one-size-
fits-all [treatment] but you can [stratify] 
patients with T-ALL into different groups 
who are more likely to respond to different 
small molecule inhibitors and other novel 
therapies based on the biology of leukemic 
blasts,” Teachey said.

In preclinical models, proteasome inhibi-
tors have demonstrated encouraging activ-
ity, especially the ability to synergize with 
chemotherapeutics that can overcome 
resistance to steroids and other drugs. 
Further, these agents have shown promise 
in relapse trials, said Teachey. A number of 
relapsed trials are ongoing with a focus on 
proteasome inhibitors, including first-gen-
eration proteasome inhibitor bortezomib 
(Velcade) and second-generation inhibi-
tors, including carfilzomib (Kyprolis).

The phase 3 AALL1231 trial (NCT02112916) 
randomized patients with T-ALL or T-cell 
lymphoblastic lymphoma (T-LL) to receive a 
modified augmented Berlin-Frankfurt-Mün-
ster chemotherapy backbone with or with-
out bortezomib during induction and delayed 
intensification.1 Patients were stratified as 
standard, intermediate, or very high risk. 

Investigators reported a 3-year overall 
survival (OS) rate for the control group 
(Arm A) of 85.5% compared with 88.2% for 
the treatment arm (Arm B). In patients with 
T-LL, the 3-year OS rate was 78.0% in Arm A 
and 89.5% in Arm B. The 3-year OS rate for 

patients with T-ALL was 88.2% in 
Arm A compared with 87.7% for 
patients in Arm B. Overall, bor-
tezomib significantly improved 
event-free survival for these 
patient populations. “We found 
that there was a trend towards 
improved survival in patients 
who received bortezomib, but it 
didn’t rise to statistical signif-
icance,” Teachey said. “What 
we found that was interesting, 

though, was if you broke out patients on 
this trial who had T-ALL vs T-LL, we found 
there was no survival benefit.” 

JAK/STAT inhibition is another potential 
pathway to be explored, Teachey said. This 
pathway is particularly attractive in patients 
with early T-cell precursor phenotype where 
JAK/STAT signaling is commonly dysreg-
ulated. Teachey noted several trials eval-
uating JAK inhibitors including ADVL1011 
(NCT01164163), which is a phase 1 trial eval-
uating ruxolitinib (Jakafi) to determine the 
maximum tolerated or recommended phase 
2 dose, dose-limiting toxicities, pharmaco-
kinetics, and pharmacodynamics in children 
with recurrent/refractory solid tumors;2 and 
the phase 2 trial AALL1521 (NCT02723994), 
which is exploring ruxolitinib in combination 
with a standard multi-agent chemotherapy 
regimen in CRLF2/JAK-altered ALL.

Other inhibitors that are undergoing eval-
uation are CDK4/6 inhibitors. Specifically, 
the AINV18P1 trial (NCT03792256) is explor-
ing palbociclib (Ibrance) in combination 
with a standard re-induction regimen.3 In 
the dose-determination portion of the study 
(part 1; n = 6), palbociclib was adminis-
tered orally once daily for 21 consecutive 
days, first as a single agent (days 1-3) and 
subsequently in combination with 4-drug 
re-induction chemotherapy. In the ongoing 
expansion cohort (part 2; n = 2), patients will 
undergo further assessment for safety and 
feasibility of combination therapy.

Another target undergoing evaluation is 
BCL-2. Chonghaile et al4 found that T-ALL 
cell lines and primary patient samples are 
dependent upon BCL-XL, except when 
the cancer has an early T-cell progenitor 
(ETP) phenotype, in which case the cancer  

is BCL-2 dependent. The investigators 
described a change in antiapoptotic protein 
dependence that is related to the differenti-
ation stage of the leukemic clone. Teachey 
said their findings demonstrate that BCL-2 
is a potential target for therapeutic inter-
vention and that ETP may be sensitive to 
venetoclax (Venclexta) monotherapy, as 
demonstrated by Pullarkat et al.5

“Pediatric oncologists found [the vene-
toclax] data exciting because it included 7 
relapsed/refractory pediatric patients and a 
response rate of 86%. I think we need more 
data and more patients, but this is a promis-
ing pathway,” Teachey said.

Turning to immunotherapies, Teachey said 
that there are several approaches in B-ALL, 
but that T-ALL poses some challenges. “The 
field has lagged a little in T-ALL because it’s 
more difficult to develop chimeric antigen 
receptors [CARs] against T-ALL for a num-
ber of reasons,” Teachey said. He noted 
that toxicity and CAR T-cell fratricide add 
to the difficulty in developing CARs in this 
setting. Despite the challenges, however, 
Teachey was encouraged because a few 
T-cell immunotherapy trials are underway 
that focus on daratumumab (Darzalex), pem-
brolizumab (Keytruda), nivolumab (Opdivo), 
and isatuximab-irfc (Sarclisa). ●
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FOR PATIENTS WITH low-risk myelodysplastic 
syndrome (MDS), standardized treatment 
options are not readily available and depen-
dent on the patient’s specific conditions. 

Furthermore, patients with erythropoietin (EPO) 
failure often do not have a treatment to readily fall 
back on. Which is why it’s important for more var-
ied studies to occur in the MDS field, according to 
UWE PLATZBECKER, MD.1 

At the Society of Hematology Oncology 
2021 Annual Conference, Platzbecker, 
director of the medical clinic at the uni-
versity hospital in Leipzig, Germany, gave 
a presentation on the new approaches 
that are being looked at for patients with 
low risk MDS and which can be consid-
ered the most effective. Platzbacker had 
previously written on the current chal-
lenges for this patient group describing 
them as, “a heterogeneous group of 
myeloid neoplasms that are charac-
terized by ineffective hematopoiesis, variable 
cytopenias, and a risk of progression to acute  
myeloid leukemia.”2

He added that most patients in this patient 
group are also characterized by being affected by 
anemia and anemia-related syndrome and even 
though they have lower risk disease, compared to 
others that have progressed to leukemia, there is 
no standard of care for them. Existing treatments 
are not curative for many patients and many 
patients can also expect to relapse and develop 
resistance to most first-line therapies. Yet new 
advances in molecular diagnostics have provided 
clinicians a deeper understanding of MDS’ patho-
genesis, and these new advances and studies 
have shown that the disease is heavily charac-
terized by genetic abnormalities that drive MDS. 
In response, according to Platzbecker, a complex 
and personalized approach has to be developed 
for these patients. 

However, he also noted that clinicians do need to 
consider to the order of treatment for patients with 

MDS before moving on to newer treatments. One 
such consideration was for patients with anemia 
or thrombocytopenia. According to Platzbecker, 
about 80% of eligible patients for treatment have 
EPO levels of 200 IU/L, whereas approximately 
10% of patients have levels of EPO greater than  
500 IU/L.  As a result, approximately 90% of patients 
with low risk MDS (LR-MDS) anemia are eligible to 
receive erythropoietin stimulating agents (ESAs) 

according to current guidelines. Ten 
to 20% of these patients however are 
unlikely to respond to ESAs, which after 
failure happens Platzbecker recom-
mends that patients should move right 
to a clinical trial. 

“At all stages, the patient should be 
evaluated for a potential clinical trial 
option. Luspatercept-aamt [Reblozyl] 
may become a second-line option 
soon, while thrombopoiesis-stimulating 
agents are a potential first-line option 

in patients with clinically meaningful thrombocy-
topenia,” he said. 

Moving patients with LR-MDS to clinical trials is 
a next step considered in all the different LR-MDS 
groups that Platzbecker discussed in his presen-
tation. These included patients with LR-MDS who 
had thrombocytopenia, anemia, and anemia in  
non del(5q). 

Luspatercept is one of the potential treatments 
that had been in development for some time 
with a study first initiated in 2011 and approved 
in 2020.3 Based off the MEDALIST phase 3 trial 
(NCT02631070) luspatercept acts similar to an ESA 
in promoting erythroid maturation to treat patients 
with MDS. In this trial, it showed promising clinical 
activity in this patient group but in the subgroup of 
patients with RS luspatercept showed high clin-
ical activity for the treatment of anemia, which 
made it an enticing option for patients to move to 
clinical trial and now use in the first-line setting 
of treatment. This ability for clinicians to test this 
drug on clinical trials and acquire an approval to 

it was what Platzbecker pointed to in his presen-
tation that was so important to the expansion of 
treatment for this patient population. Furthermore, 
he was hoping for more of the clinical trials to 
expand and find similar success to luspatercept.

“An overload may also cause inflammatory 
and oxidative stress in the bone marrow of these 
patients and may therefore be responsible at least 
in part for the impaired maturation differentia-
tion,” said Platzbecker when discussing the use of 
hypomethylating agents (HMAs) in patients with 
low risk MDS. Another treatment option that can 
be considered in the first line setting and under 
further investigation. 

Management of cytopenias in these patients 
often makes it difficult for an effective treatment. 
Median duration for this patient population was 
11.1 months on oral azacytidine compared to  
5.0 months for those on placebo in a phase 3 trial 
looking at 216 patients.4 One-hundred and seven 
of these patients received azacytidine compared 
with 109 who received placebo. The median age 
of these patients with low risk MDS was 74 years 
old with a median platelet count of 25 x 109/L. In 
this study researchers concluded that azacytidine 
significantly improved the RBC-TI rate with 31% 
of patients achieving RBC-TI (P = .0002) and that 
the drug induced durable bilineage improvements 
in patients with LR-MDS. However, more early 
deaths occurred in the drug arm, along with most 
infections in patients being related with signif-
icant pretreatment neutropenia. Ultimately, fur-
ther evaluation of azacytidine in MDS is needed, 
according to researchers. 

“With regards to licensed agents in the Euro-
pean Union and across the Atlantic, I think it 
needs to be just the beginning because many of 
our patients are in need (of treatments), especially 
second-line treatments,” Platzbecker concluded 
in his talk. “I think the era of targeted therapy has 
been started in patients with low risk MDS, and 
it’s a major step forward, but I think definitely we 
need more studies and agents.” ●
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New Options in the Treatment 
of Patients with Low-Risk 
Myelodysplastic Syndrome Need  
to Be Further Studied
BY CONOR K ILLMURRAY
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WHICH TRIPLET REGIMEN to use 
for the treatment of multiple 
myeloma is continually evolv-
ing, with many different options 

available. Knowing which regimens are 
the most useful and when to use them 
is important, especially as new ones  
are developed. 

Currently, if a patient is not eligible for 
autologous stem cell transplant (ASCT), 
the first option can be 1 of 3 regimens. The 
first is lenalidomide (Revlimid) plus low-
dose dexamethasone (Rd); the second is 
bortezomib (Velcade), lenalidomide, and 
dexamethasone (VRd); and the third is 
bortezomib, melphalan, and prednisone 
(VMP). Second options should include 
melphalan (PO), prednisolone, and thalid-
omide (MPT). 

If patients are eligible for ASCT, they 
should undergo induction with one of 
the following regimens: bortezomib, tha-
lidomide, and dexamethasone (VTD); 
bortezomib, cyclophosphamide, and 
dexamethasone (VCD); bortezomib, doxo-
rubicin (Adriamycin), and dexamethasone 
(PAD); or  lenalidomide, bortezomib, and 

dexamethasone (RVd). After induction, 
patients should continue onto melphalan 
followed by ASCT. After transplant, lena-
lidomide maintenance should follow. 

In an interview before the Society 
of Hematologic Oncology (SOHO) 2021 
Annual Meeting with SOHO Daily News, 
MARÍA-VICTORIA MATEOS, MD, PHD, an 
associate professor of hematology and 
director of the Myeloma Unit at the Uni-
versity Hospital of Salamanca in Spain, 
talked about triplet regimens for multi-
ple myeloma. She discussed when they 
should be used as well as updates on 
current research regarding their develop-
ment in use. Mateos will give a presen-
tation in the multiple myeloma session at 
5:02 pm today.    

 Q:
SOHO Daily News: What are  
you presenting at SOHO this 
year?

 A: MATEOS: In my presentation at the 
SOHO meeting, I will talk about how 

to treat a patient with relapsed or refrac-
tory myeloma after 1 or 2 prior lines of 
therapy. This is what we can call early 

relapses and this topic is important 
because the first line of therapy is rap-
idly evolving. Right now, therapy in the 
first line is based on a proteasome inhib-
itor and immunomodulatory drug. And 
most patients are refractory to lenalido-
mide at the moment of the first relapse, 
so this is a challenging situation. We 
have to select different combinations at 
the moment of relapse. 

I think the first question is whether 
the patient is naive [for] or cannot use 
anti-CD38 monoclonal antibodies. If 
patients are naive for these types of 
monoclonal antibodies, a triplet combi-
nation such as an anti-CD38 monoclonal 
antibody; a next-generation proteasome 
inhibitor such as carfilzomib [Kyprolis], 
and dexamethasone; or either daratu-
mumab [Darzalex] or cetuximab [Erbitux] 
or pomalidomide [Pomalyst] plus daratu-
mumab or cetuximab are options to con-
sider. And if we don’t want to treat our 
patients with a monoclonal antibody and 
an anti-CD38, we can select other com-
binations such as pomalidomide, bor-
tezomib, and dexamethasone; selinexor  

Unmasking Multiple Myeloma 
Regimens: When to Use What 
BY SARA KARLOVITCH
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[Xpovio], bortezomib, and dexamethasone is 
another possibility. 

And finally, in my talk, I will discuss how novel 
approaches are used in the relapse setting 
because the anti-CD38 monoclonal antibodies 
are also moving to the first line of therapy. So in 
the near future, our patients will be exposed to 
anti-CD38 monoclonal antibodies after just 1 or 2 
prior lines of therapy. And BCMA [B-cell matura-
tion antigen]-targeted therapy is going to move on 
to early relapses. 

 Q:
What are some common minimal 
residual disease (MRD) predictors, a 
driving force in relapse?

 A: The concept of MRD in myeloma is a hot 
topic of debate. I think MRD is one of the 

most important prognostic markers of predicting 
outcomes in multiple myeloma. And at the begin-
ning, when the MRD topic started to be investi-
gated in myeloma, it was focused on the upfront 
setting because in patients…with [newly diag-
nosed] myeloma the proportion…achieving com-
plete responses was high. And this was the 
rationale for the evaluation of undetectable MRD 
in this population. However, right now, with the 
novel combinations we can use, even at the 
moment of relapse, it is also important to evalu-
ate the MRD. Different studies and, indeed, a 
large meta-analysis published a couple of years 
ago, showed how the prognostic impact of unde-
tectable MRD is so important in patients with 
newly diagnosed myeloma in the relapsed and 
refractory setting.1 

I would say that we are trying to optimize the 
MRD evaluation in myeloma through 2 important 
ways. The first one is to increase the sensitivity 
level, and I think that we have to move to 10-6 
because the prognostic value of the higher sen-
sitivity level is going to be stronger. The second 
way to optimize is to include the PET [positron 
emission tomography], CT, or imaging assess-
ment in order to evaluate the undetectable mea-
surable receiver. This is not only into the bone 
marrow but also outside of the bone marrow. And 
in most phase 3 clinical studies conducted in the 
relapsed and refractory situation, we see how 
MRD evaluation is not yet the primary end point 
but a coprimary end point or one of the most rel-
evant secondary end points.

 Q:
What are some common triplet 
regimens for multiple  
myeloma relapse? 

 A: I think that at first relapse we can select the 
combinations based on anti-CD38 monoclo-

nal antibodies or combinations. The selection, 
from my personal point of view, is going to be 

influenced by the prior exposition to these types 
of monoclonal antibodies in the first line of ther-
apy. These anti-CD38 monoclonal antibodies are 
starting to be incorporated in the upfront setting 
because of [their] efficacy. However, the patients 
that we have today at the moment of the relapses 
are basically naive for anti-CD38 monoclonal 
antibodies in the first relapse. And this is the 
reason why we have to select either carfilzomib 
or pomalidomide plus either daratumumab or 
cetuximab. The most important question is how 
to select between carfilzomib or pomalidomide in 
combination with anti-CD38 monoclonal antibod-
ies. I think the duration of lenalidomide as part of 
the first line is something crucial that affects the 
decision of carfilzomib or pomalidomide. If the 
patients experience early relapse after treat-
ment with lenalidomide, maybe it would be better 
to switch it to carfilzomib.

By contrast, if the duration of treatment with 
lenalidomide is longer, 4 to 5 years, this means 
the patient is immune sensitive and we could 
select the pomalidomide. …To continue with 
immunomodulation, we have also to consider 
some comorbidities and cardiovascular diseases 
or cardiovascular risk factors [that] could poten-
tially influence us in order to select the pomalid-
omide and dexamethasone-based combination. 

By contrast, if the patient has a…history of 
second primary malignancies other than mul-
tiple myeloma, maybe we can select the better 
carfilzomib-based combination. Also, we have 
to consider that carfilzomib requires IV [intra-
venous] administration, sometimes twice per 
week, although it’s true that it is possible to use 
carfilzomib right now just once per week. But it 
requires IV administration and pomalidomide is 
oral administration. This means that the social 
support, the lifestyle of the patient, is also going 
to influence our decision between a carfilzomib- 
or pomalidomide-based combination. And [even 
if] we don’t select the anti-CD38 monoclonal anti-
bodies [for] any reason, it is possible to select 
the pomalidomide above dexamethasone; and 
honestly, disease is solely the combination eval-
uated in the OPTIMISMM (NCT01734928) study 
in the late refractory population. Selinexor is an 
exportin 1 inhibitor, …a new driver that, in com-
bination with bortezomib and dexamethasone, is 
quite promising. 

 Q:
How has the rise of chimeric antigen 
receptor (CAR) T-cell therapy affected 
treatment decisions? 

 A: Now definitely, BCMA CAR T cells in multi-
ple myeloma have been evaluated and ide-

cabtagene vicleucel [ide-cel] has been approved 
in patients after at least 3 or 4 prior lines of ther-

apy. Patients exposed to proteasome inhibitors 
normally receive anti-CD38 monoclonal antibod-
ies, and these are the main driver classes that will 
utilize it for the treatment of patients with multiple 
myeloma. The results of BCMA CAR T cells in this 
population are exciting. I would say that they  
covered the unmet medical need we had in  
this population. 

But an interesting situation arises when 
anti-CD38 monoclonal antibodies are used in trip-
let or even quadruplet combinations. Triplet and 
quadruplet regimens are rapidly moving to earlier 
lines of treatment. We have patients that in the 
upfront setting can be treated in clinical trials 
with bortezomib, lenalidomide, dexamethasone, 
and anti-CD38 monoclonal antibodies. This means 
that in the near future, between the first and the 
second line of therapy, the majority of our patients 
would have been already exposed to anti-CD38 
monoclonal antibodies. In this situation, BCMA 
CAR T[-cell] therapy is a possibility, and this is the 
reason why I think [it] will move to earlier lines  
of therapy. 

And indeed, in my presentation, I show some 
preliminary data coming from a cohort of patients 
included in the CAR clinical studies for patients 
with relapsed and refractory myeloma after 1 to  
3 prior lines of therapy.2 And the preliminary 
results are excellent, with an overall response 
rate of over 90% [and] more than 70% of the 
patients achieving a complete response. 

 Q: What is the take-home message  
from your talk?

 A: The take-home message from my talk is that 
in patients with newly diagnosed myeloma, 

treatments that include the proteosome inhibitors 
in monomodulatory drugs, and in the near future 
the anti-CD38 monoclonal antibodies, will be 
included in the first line of therapy. At the moment 
of the relapses, the first important question is to 
confirm if the baseline refractory level occurs in 
the majority of patients. The second important 
question revolves around the use of anti-CD38 
monoclonal antibodies. And today for early 
relapses, the triplet-based combination is going to 
be based on carfilzomib or pomalidomide. ●
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ADD TO THE MOMENTUM 
WITH DARZALEX® + Rd IN FRONTLINE 

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

Reach for a treatment that significantly extended 
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1  
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 
6% with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, and pulmonary edema.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting,  
and nausea. Less common symptoms were wheezing, allergic 
rhinitis, pyrexia, chest discomfort, pruritus, and hypotension.

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX® 
following ASCT were consistent in terms of symptoms and severity 
(Grade 3 or 4: <1%) with those reported in previous studies at 
Week 2 or subsequent infusions. In EQUULEUS, patients receiving 
combination treatment (n=97) were administered the first  
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day 
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing 
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of  
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or  IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

life-threatening (Grade 4) reaction occurs and institute 
appropriate emergency care. For patients with Grade 1, 2, or 3 
reactions, reduce the infusion rate when re-starting the infusion.

To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease 
may require additional post-infusion medications to manage 
respiratory complications. Consider prescribing short- and long-
acting bronchodilators and inhaled corticosteroids for patients 
with chronic obstructive pulmonary disease.

DARZALEX FASPRO®: Hypersensitivity and Other  
Administration Reactions
Both systemic administration-related reactions, including severe  
or life-threatening reactions, and local injection-site reactions  
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 

In a pooled safety population of 832 patients with multiple 
myeloma (N=639) or light chain (AL) amyloidosis (N=193) who 
received DARZALEX FASPRO® as monotherapy or in combination, 
9% of patients experienced a systemic administration-related 

reaction (Grade 2: 3.5%, Grade 3: 0.8%). Systemic administration-
related reactions occurred in 8% of patients with the first injection, 
0.4% with the second injection, and cumulatively 1% with 
subsequent injections. The median time to onset was 3.2 hours 
(range: 9 minutes to 3.5 days). Of the 129 systemic administration-
related reactions that occurred in 74 patients, 110 (85%) occurred 
on the day of DARZALEX FASPRO® administration. Delayed systemic 
administration-related reactions have occurred in 1% of the 
patients.

Severe reactions included hypoxia, dyspnea, hypertension, and 
tachycardia. Other signs and symptoms of systemic administration-
related reactions may include respiratory symptoms, such as 
bronchospasm, nasal congestion, cough, throat irritation, allergic 
rhinitis, and wheezing, as well as anaphylactic reaction, pyrexia, 
chest pain, pruritus, chills, vomiting, nausea, and hypotension. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. 

Powerful efficacy to start the treatment journey1,4

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

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

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

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

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

Efficacy results in long-term follow-up2,3 
At median ~5 years (56 months)‡ of follow-up, mPFS was  
not reached with DRd vs 34.4 months with Rd alone.2

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

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

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

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

Safety results in long-term follow-up 
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

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

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd 
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

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

 44%

Demonstrated safety profile 
(median treatment duration of 25.3 months)1 

•  The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia 

•  Serious adverse reactions with a 2% greater incidence in the  
DRd arm compared with the Rd arm were pneumonia (DRd 
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

 47%

See the latest data rolling out. 
Visit FrontlineMomentum.com



ADD TO THE MOMENTUM 
WITH DARZALEX® + Rd IN FRONTLINE 

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

Reach for a treatment that significantly extended 
progression-free survival vs Rd alone in a clinical trial1-3

IMPORTANT SAFETY INFORMATION 
DARZALEX® AND DARZALEX FASPRO®: 
CONTRAINDICATIONS
DARZALEX® and DARZALEX FASPRO® are contraindicated in 
patients with a history of severe hypersensitivity to daratumumab, 
hyaluronidase (for DARZALEX FASPRO®), or any of the components 
of the formulations.

DARZALEX®: Infusion-Related Reactions
DARZALEX® can cause severe and/or serious infusion-related 
reactions including anaphylactic reactions. These reactions can 
be life-threatening, and fatal outcomes have been reported. In 
clinical trials (monotherapy and combination: N=2066), infusion-
related reactions occurred in 37% of patients with the Week 1  
(16 mg/kg) infusion, 2% with the Week 2 infusion, and cumulatively 
6% with subsequent infusions. Less than 1% of patients had a Grade 
3/4 infusion-related reaction at Week 2 or subsequent infusions. 
The median time to onset was 1.5 hours (range: 0 to 73 hours). 
Nearly all reactions occurred during infusion or within 4 hours of 
completing DARZALEX®. Severe reactions have occurred, including 
bronchospasm, hypoxia, dyspnea, hypertension, tachycardia, 
headache, laryngeal edema, and pulmonary edema.

Signs and symptoms may include respiratory symptoms, such as 
nasal congestion, cough, throat irritation, as well as chills, vomiting,  
and nausea. Less common symptoms were wheezing, allergic 
rhinitis, pyrexia, chest discomfort, pruritus, and hypotension.

When DARZALEX® dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 
months), upon re-initiation of DARZALEX®, the incidence of infusion-
related reactions was 11% for the first infusion following ASCT. 
Infusion-related reactions occurring at re-initiation of DARZALEX® 
following ASCT were consistent in terms of symptoms and severity 
(Grade 3 or 4: <1%) with those reported in previous studies at 
Week 2 or subsequent infusions. In EQUULEUS, patients receiving 
combination treatment (n=97) were administered the first  
16 mg/kg dose at Week 1 split over two days, ie, 8 mg/kg on Day 
1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing 
infusion-related reactions on Day 1 of Week 1, 4% on Day 2 of  
Week 1, and 8% with subsequent infusions.

Pre-medicate patients with antihistamines, antipyretics, and 
corticosteroids. Frequently monitor patients during the entire 
infusion. Interrupt DARZALEX® infusion for reactions of any severity 
and institute medical management as needed. Permanently 
discontinue DARZALEX® therapy if an anaphylactic reaction or  IMPORTANT SAFETY INFORMATION CONTINUES ON NEXT PAGE

life-threatening (Grade 4) reaction occurs and institute 
appropriate emergency care. For patients with Grade 1, 2, or 3 
reactions, reduce the infusion rate when re-starting the infusion.

To reduce the risk of delayed infusion-related reactions, administer 
oral corticosteroids to all patients following DARZALEX® infusions. 
Patients with a history of chronic obstructive pulmonary disease 
may require additional post-infusion medications to manage 
respiratory complications. Consider prescribing short- and long-
acting bronchodilators and inhaled corticosteroids for patients 
with chronic obstructive pulmonary disease.

DARZALEX FASPRO®: Hypersensitivity and Other  
Administration Reactions
Both systemic administration-related reactions, including severe  
or life-threatening reactions, and local injection-site reactions  
can occur with DARZALEX FASPRO®. Fatal reactions have been 
reported with daratumumab-containing products, including 
DARZALEX FASPRO®.

Systemic Reactions 

In a pooled safety population of 832 patients with multiple 
myeloma (N=639) or light chain (AL) amyloidosis (N=193) who 
received DARZALEX FASPRO® as monotherapy or in combination, 
9% of patients experienced a systemic administration-related 

reaction (Grade 2: 3.5%, Grade 3: 0.8%). Systemic administration-
related reactions occurred in 8% of patients with the first injection, 
0.4% with the second injection, and cumulatively 1% with 
subsequent injections. The median time to onset was 3.2 hours 
(range: 9 minutes to 3.5 days). Of the 129 systemic administration-
related reactions that occurred in 74 patients, 110 (85%) occurred 
on the day of DARZALEX FASPRO® administration. Delayed systemic 
administration-related reactions have occurred in 1% of the 
patients.

Severe reactions included hypoxia, dyspnea, hypertension, and 
tachycardia. Other signs and symptoms of systemic administration-
related reactions may include respiratory symptoms, such as 
bronchospasm, nasal congestion, cough, throat irritation, allergic 
rhinitis, and wheezing, as well as anaphylactic reaction, pyrexia, 
chest pain, pruritus, chills, vomiting, nausea, and hypotension. 

Pre-medicate patients with histamine-1 receptor antagonist, 
acetaminophen, and corticosteroids. Monitor patients for systemic 
administration-related reactions, especially following the first and 
second injections. For anaphylactic reaction or life-threatening 
(Grade 4) administration-related reactions, immediately and 
permanently discontinue DARZALEX FASPRO®. 

Powerful efficacy to start the treatment journey1,4

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

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

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

CI=confidence interval; DRd=DARZALEX® (D) + lenalidomide (R) + dexamethasone 
(d); HR=hazard ratio; IRR=injection-related reaction; mPFS=median progression-free 
survival; PFS=progression-free survival; Rd=lenalidomide (R) + dexamethasone (d); 
TEAE=treatment-emergent adverse event.
*Range: 0.0-41.4 months.4

† Kaplan-Meier estimate.
‡Range: 0.03-69.52 months.3

§ TEAEs are defined as any adverse event (AE) that occurs after start of the first study 
treatment through 30 days after the last study treatment; or the day prior to start of 
subsequent antimyeloma therapy, whichever is earlier; or any AE that is considered 
drug related (very likely, probably, or possibly related) regardless of the start date 
of the event; or any AE that is present at baseline but worsens in toxicity grade or is 
subsequently considered drug related by the investigator.

ll  3 to 5 minutes refers to the time it takes to administer DARZALEX FASPRO® and does 
not account for all aspects of treatment. For intravenous daratumumab, median 
durations of 16 mg/kg infusions for the first, second, and subsequent infusions were 
approximately 7, 4, and 3 hours, respectively.1,5 

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

Efficacy results in long-term follow-up2,3 
At median ~5 years (56 months)‡ of follow-up, mPFS was  
not reached with DRd vs 34.4 months with Rd alone.2

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

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

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

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

Safety results in long-term follow-up 
(median treatment duration of 47.5 months)2

At median ~5 years of follow-up2,3:

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

•  Grade 3/4 infections were 41% for DRd vs 29% for Rd

•  Grade 3/4 TEAEs ≥10% were neutropenia (54% for DRd 
vs 37% for Rd), pneumonia (19% vs 11%), anemia (17% vs 
22%), lymphopenia (16% vs 11%), hypokalemia (13% vs 10%), 
leukopenia (12% vs 6%), and cataract (11% vs 11%)

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

 44%

Demonstrated safety profile 
(median treatment duration of 25.3 months)1 

•  The most common adverse reactions (≥20%) were upper 
respiratory infection, neutropenia, IRRs, thrombocytopenia, 
diarrhea, constipation, anemia, peripheral sensory 
neuropathy, fatigue, peripheral edema, nausea, cough, 
pyrexia, dyspnea, and asthenia 

•  Serious adverse reactions with a 2% greater incidence in the  
DRd arm compared with the Rd arm were pneumonia (DRd 
15% vs Rd 8%), bronchitis (DRd 4% vs Rd 2%), and dehydration 
(DRd 2% vs Rd <1%)

 47%

See the latest data rolling out. 
Visit FrontlineMomentum.com
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Consider administering corticosteroids and other medications after 
the administration of DARZALEX FASPRO® depending on dosing 
regimen and medical history to minimize the risk of delayed (defined 
as occurring the day after administration) systemic administration-
related reactions. 

Local Reactions 

In this pooled safety population, injection-site reactions occurred in 
8% of patients, including Grade 2 reactions in 0.6%. The most frequent 
(>1%) injection-site reaction was injection-site erythema. These local 
reactions occurred a median of 5.5 minutes (range: 0 minutes to 6.5 
days) after starting administration of DARZALEX FASPRO®. Monitor for 
local reactions and consider symptomatic management.

DARZALEX® and DARZALEX FASPRO®: Neutropenia and 
Thrombocytopenia
DARZALEX® and DARZALEX FASPRO® may increase neutropenia 
and thrombocytopenia induced by background therapy. Monitor 
complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. 
Monitor patients with neutropenia for signs of infection. Consider 
withholding DARZALEX® or DARZALEX FASPRO® until recovery of 
neutrophils or for recovery of platelets.

In lower body weight patients receiving DARZALEX FASPRO®, higher 
rates of Grade 3-4 neutropenia were observed.

DARZALEX® and DARZALEX FASPRO®: Interference With  
Serological Testing 
Daratumumab binds to CD38 on red blood cells (RBCs) and 
results in a positive indirect antiglobulin test (indirect Coombs test). 
Daratumumab-mediated positive indirect antiglobulin test may 
persist for up to 6 months after the last daratumumab administration.  
Daratumumab bound to RBCs masks detection of antibodies to minor 
antigens in the patient’s serum. The determination of a patient’s ABO 
and Rh blood type are not impacted. Notify blood transfusion centers 
of this interference with serological testing and inform blood banks 
that a patient has received DARZALEX® and DARZALEX FASPRO®.  
Type and screen patients prior to starting DARZALEX® and  
DARZALEX FASPRO®.

DARZALEX® and DARZALEX FASPRO®: Interference With Determination 
of Complete Response
Daratumumab is a human immunoglobulin G (IgG) kappa 
monoclonal antibody that can be detected on both the serum 
protein electrophoresis (SPE) and immunofixation (IFE) assays used for 
the clinical monitoring of endogenous M-protein. This interference 
can impact the determination of complete response and of disease 
progression in some patients with IgG kappa myeloma protein.

DARZALEX® and DARZALEX FASPRO®: Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX® and  
DARZALEX FASPRO® can cause fetal harm when administered to a 
pregnant woman. DARZALEX® and DARZALEX FASPRO® may cause 
depletion of fetal immune cells and decreased bone density. Advise 
pregnant women of the potential risk to a fetus. Advise females 
with reproductive potential to use effective contraception during 
treatment with DARZALEX® or DARZALEX FASPRO® and for 3 months 
after the last dose.

The combination of DARZALEX® or DARZALEX FASPRO® with 
lenalidomide, pomalidomide, or thalidomide is contraindicated 
in pregnant women because lenalidomide, pomalidomide, and 
thalidomide may cause birth defects and death of the unborn child. 
Refer to the lenalidomide, pomalidomide, or thalidomide prescribing 
information on use during pregnancy.

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

DARZALEX FASPRO®: ADVERSE REACTIONS
In multiple myeloma, the most common adverse reaction (≥20%) 
with DARZALEX FASPRO® monotherapy is upper respiratory tract 
infection. The most common adverse reactions with combination 
therapy (≥20% for any combination) include fatigue, nausea, 

diarrhea, dyspnea, insomnia, pyrexia, cough, muscle spasms, back 
pain, vomiting, upper respiratory tract infection, peripheral sensory 
neuropathy, constipation, and pneumonia. The most common 
hematologic laboratory abnormalities (≥40%) with DARZALEX FASPRO® 
are decreased leukocytes, decreased lymphocytes, decreased 
neutrophils, decreased platelets, and decreased hemoglobin.

INDICATIONS
DARZALEX® (daratumumab) is indicated for the treatment of adult 
patients with multiple myeloma:

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem 
cell transplant

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

• In combination with bortezomib and dexamethasone in patients  
   who have received at least one prior therapy

•  In combination with carfilzomib and dexamethasone in patients 
with relapsed or refractory multiple myeloma who have received 
one to three prior lines of therapy

•  In combination with pomalidomide and dexamethasone in 
patients who have received at least two prior therapies including 
lenalidomide and a proteasome inhibitor (PI)

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) is 
indicated for the treatment of adult patients with multiple myeloma:

•  In combination with bortezomib, melphalan, and prednisone in 
newly diagnosed patients who are ineligible for autologous stem 
cell transplant

•  In combination with lenalidomide and dexamethasone in newly 
diagnosed patients who are ineligible for autologous stem cell 
transplant and in patients with relapsed or refractory multiple 
myeloma who have received at least one prior therapy

•  In combination with bortezomib, thalidomide, and dexamethasone 
in newly diagnosed patients who are eligible for autologous stem 
cell transplant

•  In combination with pomalidomide and dexamethasone in patients 
who have received at least one prior line of therapy including 
lenalidomide and a proteasome inhibitor (PI)

• In combination with bortezomib and dexamethasone in patients  
   who have received at least one prior therapy

•  As monotherapy in patients who have received at least three prior 
lines of therapy including a PI and an immunomodulatory agent or 
who are double-refractory to a PI and an immunomodulatory agent

Please see Brief Summary of full Prescribing Information for DARZALEX® 
and DARZALEX FASPRO® on adjacent pages. 
 
cp-248517v1



DARZALEX® (daratumumab) injectionDARZALEX® (daratumumab) injection, for intravenous use
Brief Summary of Full Prescribing Information

INDICATIONS AND USAGE
DARZALEX is indicated for the treatment of adult patients with multiple 
myeloma:
• in combination with lenalidomide and dexamethasone in newly diagnosed 

patients who are ineligible for autologous stem cell transplant and in 
patients with relapsed or refractory multiple myeloma who have received 
at least one prior therapy.

• in combination with bortezomib, melphalan and prednisone in newly 
diagnosed patients who are ineligible for autologous stem cell transplant.

• in combination with bortezomib, thalidomide, and dexamethasone in newly 
diagnosed patients who are eligible for autologous stem cell transplant

• in combination with bortezomib and dexamethasone in patients who have 
received at least one prior therapy.

• in combination with carfilzomib and dexamethasone in patients with 
relapsed or refractory multiple myeloma who have received one to three 
prior lines of therapy.

• in combination with pomalidomide and dexamethasone in patients who 
have received at least two prior therapies including lenalidomide and a 
proteasome inhibitor.

• as monotherapy, in patients who have received at least three prior lines 
of therapy including a proteasome inhibitor (PI) and an immunomodulatory 
agent or who are double-refractory to a PI and an immunomodulatory agent.

CONTRAINDICATIONS
DARZALEX is contraindicated in patients with a history of severe 
hypersensitivity (e.g. anaphylactic reactions) to daratumumab or any of the 
components of the formulation [see Warnings and Precautions].

WARNINGS AND PRECAUTIONS
Infusion-Related Reactions
DARZALEX can cause severe and/or serious infusion-related reactions 
including anaphylactic reactions. These reactions can be life-threatening 
and fatal outcomes have been reported [see Adverse Reactions].
In clinical trials (monotherapy and combination: N=2,066), infusion-
related reactions occurred in 37% of patients with the Week 1 (16 mg/kg)  
infusion, 2% with the Week 2 infusion, and cumulatively 6% with 
subsequent infusions. Less than 1% of patients had a Grade 3/4 infusion-
related reaction at Week 2 or subsequent infusions. The median 
time to onset was 1.5 hours (range: 0 to 73 hours). The incidence of 
infusion modification due to reactions was 36%. Median durations of  
16 mg/kg infusions for the Week 1, Week 2, and subsequent infusions were 
approximately 7, 4, and 3 hours respectively. Nearly all reactions occurred 
during infusion or within 4 hours of completing DARZALEX. Prior to the 
introduction of post-infusion medication in clinical trials, infusion-related 
reactions occurred up to 48 hours after infusion.
Severe reactions have occurred, including bronchospasm, hypoxia, dyspnea, 
hypertension, tachycardia, headache, laryngeal edema and pulmonary 
edema. Signs and symptoms may include respiratory symptoms, such as nasal 
congestion, cough, throat irritation, as well as chills, vomiting and nausea. 
Less common symptoms were wheezing, allergic rhinitis, pyrexia, chest 
discomfort, pruritus, and hypotension [see Adverse Reactions].
When DARZALEX dosing was interrupted in the setting of ASCT 
(CASSIOPEIA) for a median of 3.75 months (range: 2.4 to 6.9 months), upon  
re-initiation of DARZALEX, the incidence of infusion-related reactions was 
11% for the first infusion following ASCT. Infusion rate/dilution volume used 
upon re-initiation was that used for the last DARZALEX infusion prior to 
interruption for ASCT. Infusion-related reactions occurring at re-initiation 
of DARZALEX following ASCT were consistent in terms of symptoms and 
severity (Grade 3 or 4:<1%) with those reported in previous studies at Week 2 
or subsequent infusions.
In EQUULEUS, patients receiving combination treatment (n=97) were 
administered the first 16 mg/kg dose at Week 1 split over two days i.e.  
8 mg/kg on Day 1 and Day 2, respectively. The incidence of any grade infusion-
related reactions was 42%, with 36% of patients experiencing infusion-related 
reactions on Day 1 of Week 1, 4% on Day 2 of Week 1, and 8% with subsequent 
infusions. The median time to onset of a reaction was 1.8 hours (range: 0.1 to 
5.4 hours). The incidence of infusion interruptions due to reactions was 30%. 
Median durations of infusions were 4.2 hours for Week 1-Day 1, 4.2 hours for 
Week 1-Day 2, and 3.4 hours for the subsequent infusions.
Pre-medicate patients with antihistamines, antipyretics and corticosteroids. 
Frequently monitor patients during the entire infusion [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Interrupt DARZALEX 
infusion for reactions of any severity and institute medical management as 
needed. Permanently discontinue DARZALEX therapy if an anaphylactic 
reaction or life-threatening (Grade 4) reaction occurs and institute appropriate 
emergency care. For patients with Grade 1, 2, or 3 reactions, reduce the 

infusion rate when re-starting the infusion [see Dosage and Administration 
(2.4) in Full Prescribing Information].
To reduce the risk of delayed infusion-related reactions, administer oral 
corticosteroids to all patients following DARZALEX infusions [see Dosage and 
Administration (2.3) in Full Prescribing Information]. Patients with a history of 
chronic obstructive pulmonary disease may require additional post-infusion 
medications to manage respiratory complications. Consider prescribing short- 
and long-acting bronchodilators and inhaled corticosteroids for patients with 
chronic obstructive pulmonary disease [see Dosage and Administration (2.3) 
in Full Prescribing Information].
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 
positive indirect antiglobulin test may persist for up to 6 months after the 
last daratumumab infusion. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References]. The 
determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX. Type and screen 
patients prior to starting DARZALEX [see Dosage and Administration (2.1)  in Full 
Prescribing Information].
Neutropenia
DARZALEX may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding 
DARZALEX until recovery of neutrophils.
Thrombocytopenia
DARZALEX may increase thrombocytopenia induced by background therapy 
[see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX until recovery of platelets.
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be 
detected on both, the serum protein electrophoresis (SPE) and immunofixation 
(IFE) assays used for the clinical monitoring of endogenous M-protein [see 
Drug Interactions]. This interference can impact the determination of 
complete response and of disease progression in some patients with IgG 
kappa myeloma protein.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX can cause fetal harm when 
administered to a pregnant woman. DARZALEX may cause depletion of fetal 
immune cells and decreased bone density. Advise pregnant women of the 
potential risk to a fetus. Advise females with reproductive potential to use 
effective contraception during treatment with DARZALEX and for 3 months 
after the last dose [see Use in Specific Populations].
The combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide is contraindicated in pregnant women, because lenalidomide, 
pomalidomide, and thalidomide may cause birth defects and death of the 
unborn child. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.

ADVERSE REACTIONS
The following clinically significant adverse reactions are described 
elsewhere in the labeling:
• Infusion-related reactions [see Warning and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
The safety data described below reflects exposure to DARZALEX (16 mg/kg) 
in 2,459  patients with multiple myeloma including 2,303 patients who received 
DARZALEX in combination with background regimens and 156 patients who 
received DARZALEX as monotherapy. In this pooled safety population, the 
most common adverse reactions (≥20%) were upper respiratory infection, 
neutropenia, infusion-related reactions, thrombocytopenia, diarrhea, 
constipation, anemia, peripheral sensory neuropathy, fatigue, peripheral 
edema, nausea, cough, pyrexia, dyspnea, and asthenia.
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Newly Diagnosed Multiple Myeloma Ineligible for Autologous Stem Cell 
Transplant
Combination Treatment with Lenalidomide and Dexamethasone (DRd)
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in MAIA [see Clinical Studies (14.1) in Full Prescribing Information]. 
Adverse reactions described in Table 1 reflect exposure to DARZALEX for a 
median treatment duration of 25.3 months (range: 0.1 to 40.44 months) for 
daratumumab-lenalidomide-dexamethasone (DRd) and of 21.3 months (range: 
0.03 to 40.64 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions with a 2% greater incidence in the DRd arm 
compared to the Rd arm were pneumonia (DRd 15% vs Rd 8%), bronchitis 
(DRd 4% vs Rd 2%) and dehydration (DRd 2% vs Rd <1%).
Table 1:  Adverse Reactions Reported in ≥10% of Patients and With at Least 

a 5% Greater Frequency in the DRd Arm in MAIA

Body System  
Adverse Reaction

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

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Gastrointestinal disorders

Diarrhea 57 7 0 46 4 0

Constipation 41 1 <1 36 <1 0

Nausea 32 1 0 23 1 0

Vomiting 17 1 0 12 <1 0

Infections

Upper respiratory 
tract infectiona

52 2 <1 36 2 <1

Bronchitisb 29 3 0 21 1 0

Pneumoniac 26 14 1 14 7 1

Urinary tract 
infection

18 2 0 10 2 0

General disorders and administration site conditions

Infusion-related 
reactionsd

41 2 <1 0 0 0

Peripheral edemae 41 2 0 33 1 0

Fatigue 40 8 0 28 4 0

Asthenia 32 4 0 25 3 <1

Pyrexia 23 2 0 18 2 0

Chills 13 0 0 2 0 0

Musculoskeletal and connective tissue disorders

Back pain 34 3 <1 26 3 <1

Muscle spasms 29 1 0 22 1 0

Respiratory, thoracic and mediastinal disorders

Dyspneaf 32 3 <1 20 1 0

Coughg 30 <1 0 18 0 0

Nervous system disorders

Peripheral sensory 
neuropathy

24 1 0 15 0 0

Headache 19 1 0 11 0 0

Paresthesia 16 0 0 8 0 0

Metabolism and nutrition disorders

Decreased 
appetite

22 1 0 15 <1 <1

Hyperglycemia 14 6 1 8 3 1

Hypocalcemia 14 1 <1 9 1 1

Vascular disorders

Hypertensionh 13 6 <1 7 4 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  Acute sinusitis, Bacterial rhinitis, Laryngitis, Metapneumovirus infection, 

Nasopharyngitis, Oropharyngeal candidiasis, Pharyngitis, Respiratory 
syncytial virus infection, Respiratory tract infection, Respiratory tract 
infection viral, Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, 
Upper respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper 
respiratory tract infection

b  Bronchiolitis, Bronchitis, Bronchitis viral, Respiratory syncytial virus 
bronchiolitis, Tracheobronchitis

c  Atypical pneumonia, Bronchopulmonary aspergillosis, Lung infection, 
Pneumocystis jirovecii infection, Pneumocystis jirovecii pneumonia, 
Pneumonia, Pneumonia aspiration, Pneumonia pneumococcal, Pneumonia 
viral, Pulmonary mycosis

d  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

e  Generalized edema, Gravitational edema, Edema, Peripheral edema, 
Peripheral swelling

f Dyspnea, Dyspnea exertional
g Cough, Productive cough
h Blood pressure increased, Hypertension

Laboratory abnormalities worsening during treatment from baseline listed 
in Table 2.
Table 2: Treatment-Emergent Hematology Laboratory Abnormalities in MAIA

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

All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Leukopenia 90 30 5 82 20 4

Neutropenia 91 39 17 77 28 11

Lymphopenia 84 41 11 75 36 6

Thrombocytopenia 67 6 3 58 7 4

Anemia 47 13 0 57 24 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Combination Treatment with Bortezomib, Melphalan and Prednisone
The safety of DARZALEX in combination with bortezomib, melphalan and 
prednisone was evaluated in ALCYONE [see Clinical Studies (14.1) in Full 
Prescribing Information]. Adverse reactions described in Table 3 reflect 
exposure to DARZALEX for a median treatment duration of 14.7 months (range: 
0 to 25.8 months) for daratumumab, bortezomib, melphalan and prednisone 
(D-VMP) and of 12 months (range: 0.1 to 14.9 months) for VMP.
Serious adverse reactions with at least a 2% greater incidence in the D-VMP 
arm compared to the VMP arm were pneumonia (D-VMP 11% vs VMP 4%), 
upper respiratory tract infection (D-VMP 5% vs VMP 1%), and pulmonary 
edema (D-VMP 2% vs VMP 0%).

Table 3:  Adverse Reactions Reported in ≥10% of Patients and With at 
Least a 5% Greater Frequency in the D-VMP Arm in ALCYONE

Body System
Adverse Reaction

D-VMP (N=346) VMP (N=354)

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Infections

Upper 
respiratory tract 
infectiona 48 5 0 28 3 0

Pneumoniab 16 12 < 1 6 5 < 1

General disorders and administration site conditions

Infusion-related 
reactionsc

28 4 1 0 0 0

Peripheral 
edemad 21 1 < 1 14 1 0

Respiratory, thoracic and mediastinal disorders

Coughe 16 < 1 0 8 < 1 0

Dyspneaf 13 2 1 5 1 0

Vascular disorders

Hypertensiong 10 4 < 1 3 2 0

Key: D=daratumumab, VMP=bortezomib-melphalan-prednisone
a  upper respiratory tract infection, bronchitis, bronchitis bacterial, 

epiglottitis, laryngitis, laryngitis bacterial, metapneumovirus infection, 
nasopharyngitis, oropharyngeal candidiasis, pharyngitis, pharyngitis 
streptococcal, respiratory syncytial virus infection, respiratory tract 
infection, respiratory tract infection viral, rhinitis, sinusitis, tonsillitis, 
tracheitis, tracheobronchitis, viral pharyngitis, viral rhinitis, viral upper 
respiratory tract infection
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b  pneumonia, lung infection, pneumonia aspiration, pneumonia bacterial, 
pneumonia pneumococcal, pneumonia streptococcal, pneumonia viral, 
and pulmonary sepsis

c  Infusion-related reaction includes terms determined by investigators 
to be related to infusion

d edema peripheral, generalized edema, peripheral swelling
e cough, productive cough
f dyspnea, dyspnea exertional
g hypertension, blood pressure increased

Laboratory abnormalities worsening during treatment from baseline listed 
in Table 4.
Table 4:  Treatment-Emergent Hematology Laboratory Abnormalities  

in ALCYONE
D-VMP (N=346) VMP (N=354)
All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Thrombocytopenia 88 27 11 88 26 16
Neutropenia 86 34 10 87 32 11
Lymphopenia 85 46 12 83 44 9
Anemia 47 18 0 50 21 0
Key: D=daratumumab, VMP=bortezomib-melphalan-prednisone

Newly Diagnosed Multiple Myeloma Eligible for Autologous Stem Cell Transplant
Combination Treatment with Bortezomib, Thalidomide and Dexamethasone 
(DVTd)
The safety of DARZALEX in combination with bortezomib, thalidomide and 
dexamethasone was evaluated in CASSIOPEIA [see Clinical Studies (14.1) in 
Full Prescribing Information]. Adverse reactions described in Table 5 reflect 
exposure to DARZALEX up to day 100 post-transplant. The median duration 
of induction/ASCT/consolidation treatment was 8.9 months (range: 7.0 to  
12.0 months) for DVTd and 8.7 months (range: 6.4 to 11.5 months) for VTd.
Serious adverse reactions with a 2% greater incidence in the DVTd arm 
compared to the VTd arm were bronchitis (DVTd 2% vs VTd <1%) and 
pneumonia (DVTd 6% vs VTd 4%).

Table 5:  Adverse Reactions Reported in ≥ 10% of Patients and With at 
Least a 5% Greater Frequency in the DVTd Arm in CASSIOPEIA

Body System  
Adverse Reaction

DVTd (N=536) VTd (N=538)
All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

General disorders and administration site conditions
Infusion-related 
reactionsa

35 3 <1 0 0 0

Pyrexia 26 2 <1 21 2 0
Gastrointestinal disorders

Nausea 30 4 0 24 2 <1
Vomiting 16 2 0 10 2 0

Infections
Upper 
respiratory tract 
infectionb

27 1 0 17 1 0

Bronchitisc 20 1 0 13 1 0
Respiratory, thoracic and mediastinal disorders

Coughd 17 0 0 9 0 0
Vascular disorders

Hypertension 10 4 0 5 2 0
Key: D=daratumumab, VTd=bortezomib-thalidomide -dexamethasone.
a  Infusion-related reaction includes terms determined by investigators to 

be related to infusion 
b  Laryngitis, Laryngitis viral, Metapneumovirus infection, Nasopharyngitis, 

Oropharyngeal candidiasis, Pharyngitis, Respiratory syncytial virus 
infection, Respiratory tract infection, Respiratory tract infection viral, 
Rhinitis, Rhinovirus infection, Sinusitis, Tonsillitis, Tracheitis, Upper 
respiratory tract infection, Viral pharyngitis, Viral rhinitis, Viral upper 
respiratory tract infection

c  Bronchiolitis, Bronchitis, Bronchitis chronic, Respiratory syncytial virus 
bronchitis, Tracheobronchitis

d  Cough, Productive cough 
Note: Hematology laboratory related toxicities were excluded and reported 
separately in the table below

Table 6:  Treatment-Emergent Hematology Laboratory Abnormalities  
in CASSIOPEIA

DVTd (N=536) VTd (N=538) 
All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%)

Lymphopenia 95 44 15 91 37 10
Leukopenia 82 14 10 57 6 9
Thrombocytopenia 81 9 5 58 8 3
Neutropenia 63 19 14 41 10 9
Anemia 36 4 0 35 5 0
Key: D=daratumumab, VTd=bortezomib-thalidomide -dexamethasone.

Relapsed/Refractory Multiple Myeloma
Combination Treatment with Lenalidomide and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in POLLUX [see Clinical Studies (14.2) in Full Prescribing 
Information]. Adverse reactions described in Table 7 reflect exposure 
to DARZALEX for a median treatment duration of 13.1 months (range: 0 to  
20.7 months) for daratumumab-lenalidomide-dexamethasone (DRd) and of 
12.3 months (range: 0.2 to 20.1 months) for lenalidomide-dexamethasone (Rd). 
Serious adverse reactions occurred in 49% of patients in the DRd arm 
compared with 42% in the Rd arm. Serious adverse reactions with at least a 
2% greater incidence in the DRd arm compared to the Rd arm were pneumonia 
(DRd 12% vs Rd 10%), upper respiratory tract infection (DRd 7% vs Rd 4%), 
influenza and pyrexia (DRd 3% vs Rd 1% for each).
Adverse reactions resulted in discontinuations for 7% (n=19) of patients in the 
DRd arm versus 8% (n=22) in the Rd arm.

Table 7:  Adverse Reactions Reported in ≥ 10% of Patients and With at 
Least a 5% Greater Frequency in the DRd Arm in POLLUX

Adverse Reaction DRd (N=283) Rd (N=281) 
All 
Grades 
(%) 

Grade 3 
(%) 

Grade 4 
(%) 

All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

Infections
Upper 
respiratory tract 
infectiona 65 6 < 1 51 4 0

General disorders and administration site conditions
Infusion-related 
reactionsb

48 5 0 0 0 0

Fatigue 35 6 < 1 28 2 0
Pyrexia 20 2 0 11 1 0

Gastrointestinal disorders
Diarrhea 43 5 0 25 3 0
Nausea 24 1 0 14 0 0
Vomiting 17 1 0 5 1 0

Respiratory, thoracic and mediastinal disorders
Coughc 30 0 0 15 0 0
Dyspnead 21 3 < 1 12 1 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0 19 2 0

Nervous system disorders
Headache 13 0 0 7 0 0

Key: D=daratumumab, Rd=lenalidomide-dexamethasone.
a  upper respiratory tract infection, bronchitis, sinusitis, respiratory 

tract infection viral, rhinitis, pharyngitis, respiratory tract infection, 
metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal 
pharyngitis, tonsillitis, viral pharyngitis, acute sinusitis, nasopharyngitis, 
bronchiolitis, bronchitis viral, pharyngitis streptococcal, tracheitis, upper 
respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, 
laryngitis viral, oropharyngeal candidiasis, respiratory moniliasis, viral 
rhinitis, acute tonsillitis, rhinovirus infection

b  Infusion-related reaction includes terms determined by investigators to be 
related to infusion

c  cough, productive cough, allergic cough
d  dyspnea, dyspnea exertional
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Laboratory abnormalities worsening during treatment from baseline listed 
in Table 8.

Table 8:  Treatment-Emergent Hematology Laboratory Abnormalities in 
POLLUX

DRd (N=283) Rd (N=281) 

All 
Grades 
(%)

Grade 3  
(%) 

Grade 4 
(%)

All 
Grades 
(%)

Grade 3  
(%) 

Grade 4 
(%)

Lymphopenia 95 42 10 87 32 6
Neutropenia 92 36 17 87 32 8
Thrombocytopenia 73 7 6 67 10 5
Anemia 52 13 0 57 19 0
Key: D=daratumumab, Rd=lenalidomide-dexamethasone.

Combination Treatment with Bortezomib and Dexamethasone
The safety of DARZALEX in combination with lenalidomide and dexamethasone 
was evaluated in CASTOR [see Clinical Studies (14.2) in Full Prescribing 
Information]. Adverse reactions described in Table 9 reflect exposure 
to DARZALEX for a median treatment duration of 6.5 months (range: 0 to 
14.8 months) for daratumumab-bortezomib-dexamethasone (DVd) and of 
5.2 months (range: 0.2 to 8.0 months) for bortezomib-dexamethasone (Vd) arm. 
Serious adverse reactions occurred in 42% of patients in the DVd arm 
compared with 34% in the Vd arm. Serious adverse reactions with at least 
a 2% greater incidence in the DVd arm compared to the Vd arm were upper 
respiratory tract infection (DVd 5% vs Vd 2%), diarrhea and atrial fibrillation 
(DVd 2% vs Vd 0% for each).
Adverse reactions resulted in discontinuations for 7% (n=18) of patients in the 
DVd arm versus 9% (n=22) in the Vd arm.

Table 9:  Adverse Reactions Reported in ≥10% of Patients and With at 
Least a 5% Greater Frequency in the DVd Arm CASTOR

Adverse Reaction DVd (N=243) Vd (N=237) 

All 
Grades 
(%)

Grade 3 
(%) 

Grade 4 
(%) 

All 
Grades 
(%) 

Grade 3  
(%)

Grade 4 
(%) 

Nervous system disorders

Peripheral 
sensory 
neuropathy 47 5 0 38 6 < 1

General disorders and administration site conditions

Infusion-related 
reactionsa

45 9 0 0 0 0

Peripheral 
edemab 22 1 0 13 0 0
Pyrexia 16 1 0 11 1 0

Infections

Upper 
respiratory 
tract infectionc 44 6 0 30 3 < 1

Gastrointestinal disorders

Diarrhea 32 3 < 1 22 1 0
Vomiting 11 0 0 4 0 0

Respiratory, thoracic and mediastinal disorders

Coughd 27 0 0 14 0 0
Dyspneae 21 4 0 11 1 0

Key: D=daratumumab, Vd=bortezomib-dexamethasone.
a  Infusion-related reaction includes terms determined by investigators to be 

related to infusion
b edema peripheral, edema, generalized edema, peripheral swelling
c  upper respiratory tract infection, bronchitis, sinusitis, respiratory 

tract infection viral, rhinitis, pharyngitis, respiratory tract infection, 
metapneumovirus infection, tracheobronchitis, viral upper respiratory tract 
infection, laryngitis, respiratory syncytial virus infection, staphylococcal 
pharyngitis, tonsillitis, viral pharyngitis, acute sinusitis, nasopharyngitis, 
bronchiolitis, bronchitis viral, pharyngitis streptococcal, tracheitis, upper 
respiratory tract infection bacterial, bronchitis bacterial, epiglottitis, 
laryngitis viral, oropharyngeal candidiasis, respiratory moniliasis, viral 
rhinitis, acute tonsillitis, rhinovirus infection

d cough, productive cough, allergic cough
e dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment are listed in Table 10.

Table 10:  Treatment-Emergent Hematology Laboratory Abnormalities  
in CASTOR

DVd (N=243) Vd (N=237) 

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

All 
Grades 
(%)

Grade 3 
(%)

Grade 4 
(%)

Thrombocytopenia 90 28 19 85 22 13
Lymphopenia 89 41 7 81 24 3
Neutropenia 58 12 3 40 5 < 1
Anemia 48 13 0 56 14 0
Key: D=daratumumab, Vd=bortezomib-dexamethasone.

Combination Treatment with Twice-Weekly (20/56 mg/m2) Carfilzomib and 
Dexamethasone
The safety of DARZALEX in combination with twice weekly carfilzomib and 
dexamethasone was evaluated in CANDOR [see Clinical Studies (14.2) in Full 
Prescribing Information]. Adverse reactions described in Table 11 reflect 
exposure to DARZALEX for a median treatment duration of 16.1 months (range: 
0.1 to 23.7 months) for the daratumumab-carfilzomib-dexamethasone (DKd) 
group and median treatment duration of 9.3 months (range: 0.1 to 22.4 months) 
for the carfilzomib-dexamethasone group (Kd).
Serious adverse reactions occurred in 56% of patients who received 
DARZALEX in combination with Kd and 46% of patients who received Kd. The 
most frequent serious adverse reactions reported in the DKd arm as compared 
with the Kd arm were pneumonia (DKd 14% vs Kd 9%), pyrexia (DKd 4.2% vs Kd 
2.0%), influenza (DKd 3.9% vs Kd 1.3%), sepsis (DKd 3.9% vs Kd 1.3%), anemia 
(DKd 2.3% vs Kd 0.7%),  bronchitis (DKd 1.9% vs Kd 0%), and diarrhea (DKd 
1.6% vs Kd 0%). Fatal adverse reactions within 30 days of the last dose of any 
study treatment occurred in 10% of 308 patients who received DARZALEX in 
combination with Kd versus 5% of 153 patients who received Kd. The most 
frequent fatal adverse reaction was infection (4.5% vs 2.6%). 
Permanent discontinuation of DARZALEX due to an adverse reaction occurred 
in 9% of patients. Adverse reactions (>1%) which resulted in permanent 
discontinuation of DARZALEX included pneumonia.
Infusion-related reactions that occurred on the day of administration of any 
DARZALEX dose or on the next day occurred in 18% of patients and that 
occurred on the day of administration of the first DARZALEX dose or the next 
day occurred in 12%.

Table 11:  Adverse Reactions (≥15%) in Patients Who Received DARZALEX in 
Combination with Carfilzomib and Dexamethasone (DKd) in CANDOR

Adverse Reaction DKd (N=308) Kd (N=153)
All Grades 

(%)
Grades 3 or 4  

(%)
All Grades 

(%)
Grades 3 or 4  

(%)
General Disorders and Administration Site Conditions

Infusion-related 
reactionsa

41 12 28 5

Fatigueb 32 11 28 8
Pyrexia 20 1.9 15 0.7

Infections
Respiratory tract 
infectionc

40g 7 29 3.3

Pneumonia 18g 13 12 9
Bronchitis 17 2.6 12 1.3

Blood and lymphatic system disorders
Thrombocytopeniad 37 25 30 16
Anemiae 33 17 31 14

Gastrointestinal disorders
Diarrhea 32 3.9 14 0.7
Nausea 18 0 13 0.7

Vascular Disorders
Hypertension 31 18 28 13

Respiratory, Thoracic and Mediastinal Disorders
Coughf 21 0 21 0
Dyspnea 20 3.9 22 2.6

Psychiatric disorders
Insomnia 18 3.9 11 2

Musculoskeletal and connective tissue disorders
Back pain 16 1.9 10 1.3
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Key: D=daratumumab; Kd=carfilzomib-dexamethasone
a  The incidence of infusion related reactions is based on a group of 

symptoms (including hypertension, pyrexia, rash, myalgia, hypotension, 
blood pressure increased, urticaria, acute kidney injury, bronchospasm, 
face edema, hypersensitivity, rash, syncope, wheezing, eye pruritus, eyelid 
edema, renal failure, swelling face) related to infusion reactions which 
occurred within 1 day after DKd or Kd administration.

b   Fatigue includes fatigue and asthenia.
c  Respiratory tract infection includes respiratory tract infection, lower 

respiratory tract infection, upper respiratory tract infection and viral upper 
respiratory tract infection.

d  Thrombocytopenia includes platelet count decreased and thrombocytopenia.
e  Anemia includes anemia, hematocrit decreased and hemoglobin decreased.
f  Cough includes productive cough and cough.
g  Includes fatal adverse reactions. 

Adverse Reactions Occurring at a Frequency of < 15%
• Blood and lymphatic system disorders: neutropenia, lymphopenia, 

leukopenia, febrile neutropenia
• Cardiac disorders: atrial fibrillation
• Gastrointestinal disorders: vomiting, constipation
• General disorders and administration site conditions: peripheral edema, 

asthenia, chills
• Infections: influenza, urinary tract infection, sepsis, septic shock
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia, 

hypocalcemia, dehydration
• Musculoskeletal and connective tissue disorders: muscle spasms, 

arthralgia, musculoskeletal chest pain 
• Nervous system disorders: headache, dizziness, peripheral sensory 

neuropathy, paraesthesia, posterior reversible encephalopathy syndrome 
• Respiratory, thoracic and mediastinal disorders: pulmonary edema
• Skin and subcutaneous tissue disorders: rash, pruritus
Combination Treatment with Once-Weekly (20/70 mg/m2) Carfilzomib and 
Dexamethasone
The safety of DARZALEX in combination with once-weekly carfilzomib and 
dexamethasone was evaluated in EQUULEUS [see Clinical Studies (14.2) in 
Full Prescribing Information]. Adverse reactions described in Table 12 reflect 
exposure to DARZALEX for a median treatment duration of 19.8 months (range: 
0.3 to 34.5 months).
Serious adverse reactions were reported in 48% of patients. The most frequent 
serious adverse reactions reported were pneumonia (4.7%), upper respiratory 
tract infection (4.7%), basal cell carcinoma (4.7%), influenza (3.5%), general 
physical health deterioration (3.5%), and hypercalcemia (3.5%). Fatal adverse 
reactions within 30 days of the last dose of any study treatment occurred in 
3.5% of patients who died of general physical health deterioration, multi-organ 
failure secondary to pulmonary aspergillosis, and disease progression.
Permanent discontinuation of DARZALEX due to an adverse reaction 
occurred in 8% of patients. No adverse reactions which resulted in permanent 
discontinuation of DARZALEX occurred in more than one patient.
Infusion-related reactions that occurred on the day of administration of any 
DARZALEX dose or on the next day occurred in 44% of patients. For patients 
who received the split first dose of DARZALEX, infusion-related reactions that 
occurred in 36% and 4% on the first and second day of administration of 
DARZALEX, respectively.

Table 12:  Adverse Reactions (≥15%) of Patients Who Received DARZALEX in 
Combination with Carfilzomib and Dexamethasone in EQUULEUS

Adverse Reaction
DKd (N=85)

All Grades (%) Grades 3 or 4 (%)
Blood and lymphatic system disorders

Thrombocytopeniaa 68 32
Anemiab 52 21
Neutropeniac 31 21
Lymphopeniad 29 25

General disorder and administration site conditions
Fatiguee 54 18
Infusion-related reactionsf 53 12
Pyrexia 37 1.2

Infections
Respiratory tract 
infectiong

53 3.5

Bronchitis 19 0
Nasopharyngitis 18 0
Influenza 17 3.5

Table 12:  Adverse Reactions (≥15%) of Patients Who Received DARZALEX in 
Combination with Carfilzomib and Dexamethasone in EQUULEUS 
(continued)

Adverse Reaction
DKd (N=85)

All Grades (%) Grades 3 or 4 (%)
Gastrointestinal disorders

Nausea 42 1.2
Vomiting 40 1.2
Diarrhea 38 2.4
Constipation 17 0

Respiratory, thoracic and mediastinal disorders
Dyspnea 35 3.5
Coughh 33 0

Vascular disorders
Hypertension 33 20

Psychiatric disorders
Insomnia 33 4.7

Nervous system disorders
Headache 27 1.2

Musculoskeletal and connective tissue disorders
Back pain 25 0
Pain in extremity 15 0

Key: D=daratumumab; Kd=carfilzomib-dexamethasone
a  Thrombocytopenia includes platelet count decreased and thrombocytopenia.
b  Anemia includes anemia, hematocrit decreased and hemoglobin decreased.
c  Neutropenia includes neutrophil count decreased and neutropenia.
d  Lymphopenia includes lymphocyte count decreased and lymphopenia
e  Fatigue includes fatigue and asthenia.
f  The incidence of infusion related reactions is based on a group of 

symptoms (including hypertension, pyrexia, rash, myalgia, hypotension, 
blood pressure increased, urticaria, acute kidney injury, bronchospasm, 
face edema, hypersensitivity, rash, syncope, wheezing, eye pruritus, eyelid 
edema, renal failure, swelling face) related to infusion reactions which 
occurred within 1 day after DKd administration.

g  Respiratory tract infection includes respiratory tract infection, lower 
respiratory tract infection, upper respiratory tract infection and viral upper 
respiratory tract infection.

h  Cough includes productive cough and cough.
Adverse Reactions Occurring at a Frequency of < 15%
• Blood and lymphatic system disorders: leukopenia, febrile neutropenia
• Cardiac disorders: atrial fibrillation
• Gastrointestinal disorders: pancreatitis
• General disorders and administration site conditions: peripheral edema, chills
• Infections: pneumonia, urinary tract infection, sepsis, septic shock
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia, 

dehydration, hypocalcemia 
• Musculoskeletal and connective tissue disorders: muscle spasms, 

musculoskeletal chest pain, arthralgia
• Nervous system disorders: dizziness, paraesthesia, peripheral sensory 

neuropathy
• Skin and subcutaneous tissue disorders: pruritus, rash
Combination Treatment with Pomalidomide and Dexamethasone
The safety of DARZALEX in combination with pomalidomide and dexamethasone 
was evaluated in EQUULEUS [see Clinical Studies (14.2) in Full Prescribing 
Information]. Adverse reactions described in Table 13 reflect exposure to 
DARZALEX, pomalidomide and dexamethasone (DPd) for a median treatment 
duration of 6 months (range: 0.03 to 16.9 months).
The overall incidence of serious adverse reactions was 49%. Serious adverse 
reactions reported in ≥5% patients included pneumonia (7%). Adverse 
reactions resulted in discontinuations for 13% of patients.
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Table 13:  Adverse Reactions With Incidence ≥10% Reported in EQUULEUS
Adverse Reaction DPd (N=103)

All Grades (%) Grade 3 (%) Grade 4 (%)
General disorders and administration site conditions

Fatigue 50 10 0
Infusion-related 
reactionsa

50 4 0

Pyrexia 25 1 0
Chills 20 0 0
Edema peripheralb 17 4 0
Asthenia 15 0 0
Non-cardiac chest pain 15 0 0
Pain 11 0 0

Infections
Upper respiratory tract 
infectionc 50 4 1
Pneumoniad 15 8 2

Respiratory, thoracic and mediastinal disorders
Coughe 43 1 0
Dyspneaf 33 6 1
Nasal congestion 16 0 0

Gastrointestinal disorders
Diarrhea 38 3 0
Constipation 33 0 0
Nausea 30 0 0
Vomiting 21 2 0

Musculoskeletal and connective tissue disorders
Muscle spasms 26 1 0
Back pain 25 6 0
Arthralgia 22 2 0
Pain in extremity 15 0 0
Bone pain 13 4 0
Musculoskeletal chest 
pain

13 2 0

Psychiatric disorders
Insomnia 23 2 0
Anxiety 13 0 0

Nervous system disorders
Dizziness 21 2 0
Tremor 19 3 0
Headache 17 0 0

Metabolism and nutrition disorders
Hypokalemia 16 3 0
Hyperglycemia 13 5 1
Decreased appetite 11 0 0

Key: D=daratumumab, Pd=pomalidomide-dexamethasone.
a  Infusion-related reaction includes terms determined by investigators to be 

related to infusion
b edema, edema peripheral, peripheral swelling.
c  acute tonsillitis, bronchitis, laryngitis, nasopharyngitis, pharyngitis, 

respiratory syncytial virus infection, rhinitis, sinusitis, tonsillitis, upper 
respiratory tract infection

d lung infection, pneumonia, pneumonia aspiration
e cough, productive cough, allergic cough
f dyspnea, dyspnea exertional

Laboratory abnormalities worsening during treatment are listed in Table 14.

Table 14:  Treatment-Emergent Hematology Laboratory Abnormalities 
in EQUULEUS

DPd (N=103)
All Grades 

(%)
Grade 3 

(%)
Grade 4 

(%)
Neutropenia 95 36 46
Lymphopenia 94 45 26
Thrombocytopenia 75 10 10
Anemia 57 30 0
Key: D=daratumumab, Pd=pomalidomide-dexamethasone.

Monotherapy
The safety of DARZALEX was evaluated in 156 adult patients with relapsed and 
refractory multiple myeloma in three open-label, clinical trials. Patients received 
DARZALEX 16 mg/kg. The median duration of exposure was 3.3 months (range: 
0.03 to 20.04 months). 
Serious adverse reactions were reported in 51 (33%) patients. The most frequent 
serious adverse reactions were pneumonia (6%), general physical health 
deterioration (3%), and pyrexia (3%).
Adverse reactions resulted in treatment delay for 24 (15%) patients, most 
frequently for infections. Adverse reactions resulted in discontinuations for 
6 (4%) patients.
Adverse reactions occurring in at least 10% of patients are presented in  
Table 15. Table 16 describes Grade 3–4 laboratory abnormalities reported at 
a rate of ≥10%.

Table 15:  Adverse Reactions With Incidence ≥10% in Patients With 
Multiple Myeloma Treated With DARZALEX 16 mg/kg

DARZALEX 
(N=156)

Adverse Reaction
All Grades 

(%)
Grade 3 

(%)
Grade 4 

(%)
General disorders and administration site conditions

Infusion-related reactiona 48 3 0
Fatigue 39 2 0
Pyrexia 21 1 0
Chills 10 0 0

Gastrointestinal disorders
Nausea 27 0 0
Diarrhea 16 1 0
Constipation 15 0 0
Vomiting 14 0 0

Musculoskeletal and connective tissue disorders
Back pain 23 2 0
Arthralgia 17 0 0
Pain in extremity 15 1 0
Musculoskeletal chest pain 12 1 0

Respiratory, thoracic and mediastinal disorders
Cough 21 0 0
Nasal congestion 17 0 0
Dyspnea 15 1 0

Infections
Upper respiratory tract 
infection 20 1 0
Nasopharyngitis 15 0 0
Pneumoniab 11 6 0

Metabolism and nutrition disorders
Decreased appetite 15 1 0

Nervous system disorders
Headache 12 1 0

Vascular disorders
Hypertension 10 5 0

a  Infusion-related reaction includes terms determined by investigators to 
be related to infusion

b  Pneumonia also includes the terms streptococcal pneumonia and lobar 
pneumonia.

Table 16:  Treatment-Emergent Grade 3-4 Laboratory Abnormalities (≥10%)
Daratumumab 16 mg/kg (N=156)

All Grades (%) Grade 3 (%) Grade 4 (%)
Lymphopenia 72 30 10
Neutropenia 60 17 3
Thrombocytopenia 48 10 8
Anemia 45 19 0

Herpes Zoster Virus Reactivation
Prophylaxis for Herpes Zoster Virus reactivation was recommended for 
patients in some clinical trials of DARZALEX. In monotherapy studies, herpes 
zoster was reported in 3% of patients. In the combination therapy studies, 
herpes zoster was reported in 2-5% of patients receiving DARZALEX.
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Infections
Grade 3 or 4 infections were reported as follows:
• Relapsed/refractory patient studies: DVd: 21% vs. Vd: 19%; DRd: 28% vs. 

Rd: 23%; DPd: 28%; DKda: 37%, Kda: 29%; DKdb: 21% 
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 23%, VMP: 15%; DRd: 32%, Rd: 

23%; DVTd: 22%; VTd: 20%. 
Pneumonia was the most commonly reported severe (Grade 3 or 4) infection 
across studies. In active controlled studies, discontinuations from treatment 
due to infections occurred in 1-4% of patients.
Fatal infections (Grade 5) were reported as follows: 
• Relapsed/refractory patient studies: DVd: 1%, Vd: 2%; DRd: 2%, Rd: 1%; 

DPd: 2%; DKda: 5%, Kda: 3%; DKdb: 0%
a where carfilzomib 20/56 mg/m2 was administered twice-weekly
b where carfilzomib 20/70 mg/m2 was administered once-weekly
• Newly diagnosed patient studies: D-VMP: 1%, VMP: 1%; DRd: 2%, Rd: 2%; 

DVTd: 0%, VTd: 0%. 
Fatal infections were generally infrequent and balanced between the 
DARZALEX containing regimens and active control arms. Fatal infections 
were primarily due to pneumonia and sepsis.
Hepatitis B Virus (HBV) Reactivation
Hepatitis B virus reactivation has been reported in less than 1% of patients 
(including fatal cases) treated with DARZALEX in clinical trials.
Other Clinical Trials Experience
The following adverse reactions have been reported following administration 
of daratumumab and hyaluronidase for subcutaneous injection:
Nervous System disorders: Syncope
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease.   
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products may be misleading.  
In clinical trials of patients with multiple myeloma treated with DARZALEX 
as monotherapy or as combination therapies, none of the 111 evaluable 
monotherapy patients, and 2 of the 1,383 evaluable combination therapy 
patients, tested positive for anti-daratumumab antibodies. One patient 
administered DARZALEX as combination therapy, developed transient 
neutralizing antibodies against daratumumab. However, this assay has 
limitations in detecting anti-daratumumab antibodies in the presence of 
high concentrations of daratumumab; therefore, the incidence of antibody 
development might not have been reliably determined.
Postmarketing Experience
The following adverse reactions have been identified during post-approval 
use of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System disorders: Anaphylactic reaction; IRR (including deaths)
Gastrointestinal disorders: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/
RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 

Group (IMWG) criteria. In patients with persistent very good partial response, 
where daratumumab interference is suspected, consider using a FDA-
approved daratumumab-specific IFE assay to distinguish daratumumab from 
any remaining endogenous M protein in the patient’s serum, to facilitate 
determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX can cause fetal harm when administered to a pregnant woman. 
The assessment of associated risks with daratumumab products is based on 
the mechanism of action and data from target antigen CD38 knockout animal 
models (see Data). There are no available data on the use of DARZALEX in 
pregnant women to evaluate drug-associated risk of major birth defects, 
miscarriage or adverse maternal or fetal outcomes. Animal reproduction 
studies have not been conducted.
The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX and lenalidomide, pomalidomide, or thalidomide 
is contraindicated in pregnant women, because lenalidomide, pomalidomide, 
and thalidomide may cause birth defects and death of the unborn child. 
Lenalidomide, pomalidomide, and thalidomide are only available through 
a REMS program. Refer to the lenalidomide, pomalidomide, or thalidomide 
prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across the 
placenta. Based on its mechanism of action, DARZALEX may cause depletion 
of fetal CD38 positive immune cells and decreased bone density. Defer 
administering live vaccines to neonates and infants exposed to DARZALEX  
in utero until a hematology evaluation is completed.
Data
Animal Data
Mice that were genetically modified to eliminate all CD38 expression (CD38 
knockout mice) had reduced bone density at birth that recovered by 5 months 
of age. Data from studies using CD38 knockout animal models also suggest 
the involvement of CD38 in regulating humoral immune responses (mice), feto-
maternal immune tolerance (mice), and early embryonic development (frogs).
Lactation
Risk Summary
There is no data on the presence of daratumumab in human milk, the 
effects on the breastfed child, or the effects on milk production. Maternal 
immunoglobulin G is known to be present in human milk. Published data 
suggest that antibodies in breast milk do not enter the neonatal and infant 
circulations in substantial amounts. Because of the potential for serious 
adverse reactions in the breastfed child when DARZALEX is administered with 
lenalidomide, pomalidomide, or thalidomide, advise women not to breastfeed 
during treatment with DARZALEX. Refer to lenalidomide, pomalidomide, or 
thalidomide prescribing information for additional information.
Females and Males of Reproductive Potential
DARZALEX can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX with lenalidomide, pomalidomide, or 
thalidomide, refer to the lenalidomide, pomalidomide, or thalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX and for 3 months after the last dose. Additionally, 
refer to the lenalidomide, pomalidomide, or thalidomide labeling for additional 
recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX in pediatric patients have not been 
established.
Geriatric Use
Of the 2,459 patients who received DARZALEX at the recommended dose, 
38% were 65 to 74 years of age, and 15% were 75 years of age or older. No 
overall differences in effectiveness were observed between these patients 
and younger patients. The incidence of serious adverse reactions was higher 
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in older than in younger patients [see Adverse Reactions]. Among patients 
with relapsed and refractory multiple myeloma (n=1,213), the serious adverse 
reactions that occurred more frequently in patients 65 years and older were 
pneumonia and sepsis. Within the DKd group in CANDOR, fatal adverse 
reactions occurred in 14% of patients 65 years and older compared to 6% of 
patients less than 65 years. Among patients with newly diagnosed multiple 
myeloma who are ineligible for autologous stem cell transplant (n=710), the 
serious adverse reaction that occurred more frequently in patients 75 years 
and older was pneumonia.

REFERENCES
1.  Chapuy, CI, RT Nicholson, MD Aguad, et al., 2015, Resolving the 

daratumumab interference with blood compatibility testing, Transfusion, 
55:1545-1554 (accessible at http://onlinelibrary.wiley.com/doi/10.1111/
trf.13069/epdf).

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Infusion-Related Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of infusion-related reactions: itchy, runny or blocked nose; 
fever, chills, nausea, vomiting, throat irritation, cough, headache, dizziness 
or lightheadedness, tachycardia, chest discomfort, wheezing, shortness of 
breath or difficulty breathing, itching [see Warnings and Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they notice signs of 
bruising or bleeding [see Warnings and Precautions].
Interference with Laboratory Tests
Advise patients to inform their healthcare providers, including personnel at 
blood transfusion centers that they are taking DARZALEX, in the event of a 
planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX can affect the results of some tests used to 
determine complete response in some patients and additional tests may be 
needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might 
have a hepatitis B infection and that DARZALEX could cause hepatitis B virus 
to become active again [see Adverse Reactions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females 
of reproductive potential to inform their healthcare provider of a known 
or suspected pregnancy [see Warnings and Precautions, Use in Specific 
Populations].
Advise females of reproductive potential to avoid becoming pregnant during 
treatment with DARZALEX and for 3 months after the last dose [see Use in 
Specific Populations].
Advise patients that lenalidomide, pomalidomide, or thalidomide has the 
potential to cause fetal harm and has specific requirements regarding 
contraception, pregnancy testing, blood and sperm donation, and transmission 
in sperm. Lenalidomide, pomalidomide, and thalidomide are only available 
through a REMS program [see Use in Specific Populations].
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Brief Summary of Full Prescribing Information
INDICATIONS AND USAGE
Multiple Myeloma 
DARZALEX FASPRO is indicated for the treatment of adult patients with 
multiple myeloma:
• in combination with bortezomib, melphalan and prednisone in newly 

diagnosed patients who are ineligible for autologous stem cell transplant.
• in combination with lenalidomide and dexamethasone in newly diagnosed 

patients who are ineligible for autologous stem cell transplant and in 
patients with relapsed or refractory multiple myeloma who have received 
at least one prior therapy.

• in combination with bortezomib, thalidomide, and dexamethasone in newly 
diagnosed patients who are eligible for autologous stem cell transplant.

• in combination with bortezomib and dexamethasone in patients who have 
received at least one prior therapy.

• in combination with pomalidomide and dexamethasone in patients who 
have received at least one prior line of therapy including lenalidomide and 
a proteasome inhibitor.

• as monotherapy, in patients who have received at least three prior lines of 
therapy including a proteasome inhibitor (PI) and an immunomodulatory 
agent or who are double-refractory to a PI and an immunomodulatory agent.

Light Chain Amyloidosis 
DARZALEX FASPRO in combination with bortezomib, cyclophosphamide and 
dexamethasone is indicated for the treatment of adult patients with newly 
diagnosed light chain (AL) amyloidosis.
This indication is approved under accelerated approval based on response 
rate [see Clinical Studies (14.1) in Full Prescribing Information]. Continued 
approval for this indication may be contingent upon verification and description 
of clinical benefit in a confirmatory trial(s).
Limitations of Use
DARZALEX FASPRO is not indicated and is not recommended for the treatment 
of patients with light chain (AL) amyloidosis who have NYHA Class IIIB or  
Class IV cardiac disease or Mayo Stage IIIB outside of controlled clinical trials 
[see Warnings and Precautions].
CONTRAINDICATIONS
DARZALEX FASPRO is contraindicated in patients with a history of severe 
hypersensitivity to daratumumab, hyaluronidase or any of the components of 
the formulation [see Warnings and Precautions and Adverse Reactions].
WARNINGS AND PRECAUTIONS
Hypersensitivity and Other Administration Reactions
Both systemic administration-related reactions, including severe or 
life-threatening reactions, and local injection-site reactions can occur  
with DARZALEX FASPRO. Fatal reactions have been reported with 
daratumumab-containing products, including DARZALEX FASPRO [see 
Adverse Reactions].
Systemic Reactions
In a pooled safety population of 832 patients with multiple myeloma (N=639) 
or light chain (AL) amyloidosis (N=193) who received DARZALEX FASPRO as 
monotherapy or as part of a combination therapy, 9% of patients experienced 
a systemic administration-related reaction (Grade 2: 3.5%, Grade 3: 0.8%). 
Systemic administration-related reactions occurred in 8% of patients 
with the first injection, 0.4% with the second injection, and cumulatively 
1% with subsequent injections. The median time to onset was 3.2 hours 
(range: 9 minutes to 3.5 days). Of the 129 systemic administration-related 
reactions that occurred in 74 patients, 110 (85%) occurred on the day of  
DARZALEX FASPRO administration. Delayed systemic administration-related 
reactions have occurred in 1% of the patients.
Severe reactions included hypoxia, dyspnea, hypertension and tachycardia. 
Other signs and symptoms of systemic administration-related reactions may 
include respiratory symptoms, such as bronchospasm, nasal congestion, 
cough, throat irritation, allergic rhinitis, and wheezing, as well as anaphylactic 
reaction, pyrexia, chest pain, pruritus, chills, vomiting, nausea, and 
hypotension.
Pre-medicate patients with histamine-1 receptor antagonist, acetaminophen 
and corticosteroids [see Dosage and Administration (2.5) in Full Prescribing 
Information]. Monitor patients for systemic administration-related reactions, 
especially following the first and second injections. For anaphylactic reaction 
or life-threatening (Grade 4) administration-related reactions, immediately 
and permanently discontinue DARZALEX FASPRO. Consider administering 
corticosteroids and other medications after the administration of 
DARZALEX FASPRO depending on dosing regimen and medical history to 
minimize the risk of delayed (defined as occurring the day after administration) 
systemic administration-related reactions [see Dosage and Administration 
(2.5) in Full Prescribing Information].
Local Reactions
In this pooled safety population, injection-site reactions occurred in 8% 
of patients, including Grade 2 reactions in 0.6%. The most frequent (>1%) 
injection-site reaction was injection site erythema. These local reactions 
occurred a median of 5.5 minutes (range: 0 minutes to 6.5 days) after starting 
administration of DARZALEX FASPRO. Monitor for local reactions and 
consider symptomatic management.

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Serious or fatal cardiac adverse reactions occurred in patients with light 
chain (AL) amyloidosis who received DARZALEX FASPRO in combination 
with bortezomib, cyclophosphamide and dexamethasone [see Adverse 
Reactions]. Serious cardiac disorders occurred in 16% and fatal cardiac 
disorders occurred in 10% of patients. Patients with NYHA Class IIIA or Mayo 
Stage IIIA disease may be at greater risk. Patients with NYHA Class IIIB or IV 
disease were not studied.
Monitor patients with cardiac involvement of light chain (AL) amyloidosis more 
frequently for cardiac adverse reactions and administer supportive care as 
appropriate.
Neutropenia
Daratumumab may increase neutropenia induced by background therapy [see 
Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Monitor 
patients with neutropenia for signs of infection. Consider withholding 
DARZALEX FASPRO until recovery of neutrophils. In lower body weight 
patients receiving DARZALEX FASPRO, higher rates of Grade 3-4 neutropenia 
were observed.
Thrombocytopenia
Daratumumab may increase thrombocytopenia induced by background 
therapy [see Adverse Reactions].
Monitor complete blood cell counts periodically during treatment according 
to manufacturer’s prescribing information for background therapies. Consider 
withholding DARZALEX FASPRO until recovery of platelets.
Embryo-Fetal Toxicity
Based on the mechanism of action, DARZALEX FASPRO can cause fetal harm 
when administered to a pregnant woman. DARZALEX FASPRO may cause 
depletion of fetal immune cells and decreased bone density. Advise pregnant 
women of the potential risk to a fetus. Advise females with reproductive potential 
to use effective contraception during treatment with DARZALEX FASPRO and  
for 3 months after the last dose [see Use in Specific Populations].
The combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide or pomalidomide may cause birth defects and death of the unborn 
child. Refer to the lenalidomide, thalidomide or pomalidomide prescribing 
information on use during pregnancy.
Interference with Serological Testing
Daratumumab binds to CD38 on red blood cells (RBCs) and results in a positive 
Indirect Antiglobulin Test (Indirect Coombs test). Daratumumab-mediated 
positive indirect antiglobulin test may persist for up to 6 months after the last 
daratumumab administration. Daratumumab bound to RBCs masks detection 
of antibodies to minor antigens in the patient’s serum [see References (15)]. 
The determination of a patient’s ABO and Rh blood type are not impacted [see 
Drug Interactions].
Notify blood transfusion centers of this interference with serological testing 
and inform blood banks that a patient has received DARZALEX FASPRO. Type 
and screen patients prior to starting DARZALEX FASPRO [see Dosage and 
Administration (2.1) in Full Prescribing Information].
Interference with Determination of Complete Response
Daratumumab is a human IgG kappa monoclonal antibody that can be detected 
on both the serum protein electrophoresis (SPE) and immunofixation (IFE) 
assays used for the clinical monitoring of endogenous M-protein [see Drug 
Interactions]. This interference can impact the determination of complete 
response and of disease progression in some DARZALEX FASPRO-treated 
patients with IgG kappa myeloma protein.
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere 
in the labeling:
• Hypersensitivity and Other Administration Reactions [see Warning and 

Precautions].
• Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis [see Warning 

and Precautions].
• Neutropenia [see Warning and Precautions].
• Thrombocytopenia [see Warning and Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.
Newly Diagnosed Multiple Myeloma
In Combination with Bortezomib, Melphalan and Prednisone
The safety of DARZALEX FASPRO with bortezomib, melphalan and prednisone 
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.1) in Full Prescribing Information]. Patients received DARZALEX FASPRO 
1,800 mg/30,000 units administered subcutaneously once weekly from weeks 
1 to 6, once every 3 weeks from weeks 7 to 54 and once every 4 weeks starting 
with week 55 until disease progression or unacceptable toxicity (N=67) in 
combination with bortezomib, melphalan and prednisone. Among these 
patients, 93% were exposed for 6 months or longer and 19% were exposed 
for greater than one year.
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Serious adverse reactions occurred in 39% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia and pyrexia. Fatal adverse reactions occurred in 3% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse 
reaction occurred in 4.5% of patients. The adverse reaction resulting in 
permanent discontinuation of DARZALEX FASPRO in more than 1 patient was  
neutropenic sepsis.
Dosage interruptions (defined as dose delays or skipped doses) due to an 
adverse reaction occurred in 51% of patients who received DARZALEX FASPRO. 
Adverse reactions requiring dosage interruptions in >5% of patients included 
thrombocytopenia, neutropenia, anemia, and pneumonia.
The most common adverse reactions (≥20%) were upper respiratory 
tract infection, constipation, nausea, fatigue, pyrexia, peripheral sensory 
neuropathy, diarrhea, cough, insomnia, vomiting, and back pain.
Table 1 summarizes the adverse reactions in patients who received 
DARZALEX FASPRO in PLEIADES.
Table 1:  Adverse Reactions (≥10%) in Patients Who Received 

DARZALEX FASPRO with Bortezomib, Melphalan and  
Prednisone (DARZALEX FASPRO-VMP) in PLEIADES

Adverse Reaction

DARZALEX FASPRO  
with Bortezomib, Melphalan  

and Prednisone 
(N=67)

All Grades (%) Grades ≥3 (%)
Infections

Upper respiratory tract infectiona 39 0
Bronchitis 16 0
Pneumoniab 15 7#

Gastrointestinal disorders
Constipation 37 0
Nausea 36 0
Diarrhea 33 3#

Vomiting 21 0
Abdominal painc 13 0

General disorders and administration site conditions
Fatigued 36 3
Pyrexia 34 0
Edema peripherale 13 1#

Nervous system disorders
Peripheral sensory neuropathy 34 1#

Dizziness 10 0
Respiratory, thoracic and mediastinal disorders

Coughf 24 0
Psychiatric disorders

Insomnia 22 3#

Musculoskeletal and connective tissue disorders
Back pain 21 3#

Musculoskeletal chest pain 12 0
Metabolism and nutrition disorders

Decreased appetite 15 1#

Skin and subcutaneous tissue disorders
Rash 13 0
Pruritus 12 0

Vascular disorders
Hypertension 13 6#

Hypotension 10 3#

a  Upper respiratory tract infection includes nasopharyngitis, respiratory 
syncytial virus infection, respiratory tract infection, rhinitis, tonsillitis, upper 
respiratory tract infection, and viral pharyngitis.

b  Pneumonia includes lower respiratory tract infection, lung infection, 
pneumocystis jirovecii pneumonia, pneumonia, and pneumonia bacterial.

c  Abdominal pain includes abdominal pain, and abdominal pain upper.
d  Fatigue includes asthenia, and fatigue.
e  Edema peripheral includes edema, edema peripheral, and peripheral swelling.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with bortezomib, melphalan and prednisone included:
• General disorders and administration site conditions: infusion reaction, 

injection site reaction, chills
• Infections: herpes zoster, urinary tract infection, influenza, sepsis
• Musculoskeletal and connective tissue disorders: arthralgia, muscle spasms
• Nervous system disorders: headache, paresthesia
• Metabolism and nutrition disorders: hypocalcemia, hyperglycemia
• Respiratory, thoracic and mediastinal disorders: dyspnea, pulmonary edema
• Cardiac disorders: atrial fibrillation
Table 2 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in PLEIADES.

Table 2:  Select Hematology Laboratory Abnormalities Worsening from 
Baseline in Patients Who Received DARZALEX FASPRO with 
Bortezomib, Melphalan and Prednisone (DARZALEX FASPRO-VMP) 
in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO 
with Bortezomib, Melphalan 

and Prednisonea

All Grades (%) Grades 3-4 (%)
Decreased leukocytes 96 52
Decreased lymphocytes 93 84
Decreased platelets 93 42
Decreased neutrophils 88 49
Decreased hemoglobin 48 19

a  Denominator is based on the safety population treated with 
DARZALEX FASPRO-VMP (N=67).

Relapsed/Refractory Multiple Myeloma
In Combination with Lenalidomide and Dexamethasone
The safety of DARZALEX FASPRO with lenalidomide and dexamethasone 
was evaluated in a single-arm cohort of PLEIADES [see Clinical Studies 
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO 
1,800 mg/30,000 units administered subcutaneously once weekly from weeks 
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks starting 
with week 25 until disease progression or unacceptable toxicity (N=65) in 
combination with lenalidomide and dexamethasone. Among these patients, 
92% were exposed for 6 months or longer and 20% were exposed for greater 
than one year.
Serious adverse reactions occurred in 48% of patients who received 
DARZALEX FASPRO. Serious adverse reactions in >5% of patients included 
pneumonia, influenza and diarrhea. Fatal adverse reactions occurred in  
3.1% of patients.
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction 
occurred in 11% of patients who received DARZALEX FASPRO. Adverse 
reactions resulting in permanent discontinuation of DARZALEX FASPRO in 
more than 1 patient were pneumonia and anemia.
Dosage interruptions due to an adverse reaction occurred in 63% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruptions in >5% of patients included neutropenia, pneumonia, upper 
respiratory tract infection, influenza, dyspnea, and blood creatinine increased.
The most common adverse reactions (≥20%) were fatigue, diarrhea, upper 
respiratory tract infection, muscle spasms, constipation, pyrexia, pneumonia, 
and dyspnea.
Table 3 summarizes the adverse reactions in patients who received 
DARZALEX FASPRO in PLEIADES.

Table 3:  Adverse Reactions (≥10%) in Patients Who Received 
DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES

Adverse Reaction

DARZALEX FASPRO with 
Lenalidomide and Dexamethasone

(N=65)
All Grades (%) Grades ≥3 (%)

General disorders and administration site conditions
Fatiguea 52 5#

Pyrexia 23 2#

Edema peripheral 18 3#

Gastrointestinal disorders
Diarrhea 45 5#

Constipation 26 2#

Nausea 12 0
Vomiting 11 0

Infections
Upper respiratory tract infectionb 43 3#

Pneumoniac 23 17
Bronchitisd 14 2#

Urinary tract infection 11 0
Musculoskeletal and connective tissue disorders

Muscle spasms 31 2#

Back pain 14 0
Respiratory, thoracic and mediastinal disorders

Dyspneae 22 3
Coughf 14 0

Nervous system disorders
Peripheral sensory neuropathy 17 2#

Psychiatric disorders
Insomnia 17 5#

Metabolism and nutrition disorders
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Table 3:  Adverse Reactions (≥10%) in Patients Who Received 
DARZALEX FASPRO with Lenalidomide and Dexamethasone 
(DARZALEX FASPRO-Rd) in PLEIADES (continued)

Adverse Reaction

DARZALEX FASPRO with 
Lenalidomide and Dexamethasone

(N=65)
All Grades (%) Grades ≥3 (%)

Hyperglycemia 12 9#

Hypocalcemia 11 0
a  Fatigue includes asthenia, and fatigue.
b  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, 

respiratory tract infection viral, rhinitis, sinusitis, upper respiratory tract 
infection, and upper respiratory tract infection bacterial.

c  Pneumonia includes lower respiratory tract infection, lung infection, and 
pneumonia.

d  Bronchitis includes bronchitis, and bronchitis viral.
e  Dyspnea includes dyspnea, and dyspnea exertional.
f  Cough includes cough, and productive cough.
#  Only grade 3 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with lenalidomide and dexamethasone included:
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain
• Nervous system disorders: dizziness, headache, paresthesia
• Skin and subcutaneous tissue disorders: rash, pruritus
• Gastrointestinal disorders: abdominal pain
• Infections: influenza, sepsis, herpes zoster
• Metabolism and nutrition disorders: decreased appetite
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: chills, infusion 

reaction, injection site reaction
• Vascular disorders: hypotension, hypertension
Table 4 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in PLEIADES.

Table 4:  Select Hematology Laboratory Abnormalities Worsening from 
Baseline in Patients Who Received DARZALEX FASPRO with 
Lenalidomide and Dexamethasone (DARZALEX FASPRO-Rd) 
in PLEIADES

Laboratory Abnormality

DARZALEX FASPRO 
with Lenalidomide and Dexamethasonea

All Grades 
(%) 

Grades 3-4 
(%)

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

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

In Combination with Pomalidomide and Dexamethasone
The safety of DARZALEX FASPRO with pomalidomide and dexamethasone 
compared to pomalidomide and dexamethasone (Pd) in patients who 
had received at least one prior line of therapy with lenalidomide and a 
proteasome inhibitor (PI) was evaluated in APOLLO [see Clinical Studies 
(14.2) in Full Prescribing Information]. Patients received DARZALEX FASPRO 
1,800 mg/30,000 units administered subcutaneously once weekly from weeks 
1 to 8, once every 2 weeks from weeks 9 to 24 and once every 4 weeks 
starting with week 25 until disease progression or unacceptable toxicity in 
combination with pomalidomide and dexamethasone (n=149) or pomalidomide 
and dexamethasone (n=150). Among patients receiving DARZALEX FASPRO-Pd, 
71% were exposed for 6 months or longer and 50% were exposed for greater 
than one year.
Serious adverse reactions occurred in 50% of patients who received 
DARZALEX FASPRO-Pd. The most frequent serious adverse reactions in >5% 
of patients who received DARZALEX FASPRO-Pd were pneumonia (15%) and 
lower respiratory tract infection (12%). Fatal adverse reactions occurred in 
7% of patients who received DARZALEX FASPRO-Pd.
Permanent treatment discontinuation due to an adverse reaction occurred in 
2% of patients who received DARZALEX FASPRO-Pd. No adverse reactions 
resulting in permanent discontinuation occurred in more than 1 patient.
The most common adverse reactions (≥20%) were fatigue, pneumonia, upper 
respiratory tract infection, and diarrhea.
Table 5 summarizes the adverse reactions in patients who received  
DARZALEX FASPRO in APOLLO.

Table 5:  Adverse Reactions Reported in ≥10% of Patients and With at 
Least a 5% Greater Frequency in the DARZALEX FASPRO-Pd Arm 
in APOLLO

DARZALEX FASPRO-Pd 
(N=149) 

 
Pd (N=150)

 
Adverse Reaction

All Grades 
(%)

Grades ≥3 
(%)

All Grades 
(%)

Grades ≥3 
(%)

General disorders and administration site conditions

Fatigue 46 13 39 5#

Pyrexia 19 0 14 0

Edema peripheralb 15 0 9 0

Infections

Pneumoniac 38 23@ 27 17@

Upper respiratory 
infectiond

36 1# 22 2#

Gastrointestinal disorders

Diarrhea 22 5# 14 1#

Respiratory, thoracic and mediastinal disorders

Coughe 13 0 8 0
Key: Pd=pomalidomide-dexamethasone
a Fatigue includes asthenia, and fatigue.
b  Edema peripheral includes edema, edema peripheral and peripheral 

swelling.
c  Pneumonia includes atypical pneumonia, lower respiratory tract infection, 

pneumonia, pneumonia aspiration, pneumonia bacterial, and pneumonia 
respiratory syncytial viral.

d  Upper respiratory tract infection includes nasopharyngitis, pharyngitis, 
respiratory syncytial virus infection, respiratory tract infection, respiratory 
tract infection viral, rhinitis, sinusitis, tonsillitis, upper respiratory tract 
infection, and viral upper respiratory tract infection.

e Cough includes cough, and productive cough.
# Only grade 3 adverse reactions occurred.
@  Grade 5 adverse reactions occurred, n=3 (2.0%) in the DARZALEX FASPRO-Pd 

arm and n=2 (1.3%) in the Pd arm.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO with pomalidomide and dexamethasone include:
• Metabolism and nutrition disorders: hypocalcemia, hypokalemia, 

decreased appetite, dehydration
• Nervous system disorders: peripheral sensory neuropathy, syncope, 

headache, paresthesia, dizziness
• Musculoskeletal and connective tissue disorders: muscle spasms, 

musculoskeletal chest pain, arthralgia
• Psychiatric disorders: insomnia
• Gastrointestinal disorders: nausea, abdominal pain, vomiting
• Skin and subcutaneous tissue disorders: rash, pruritus
• Cardiac disorders: atrial fibrillation
• General disorders and administration site conditions: infusion reactions, 

chills, injection site reaction
• Infections: urinary tract infection, influenza, hepatitis B reactivation, 

herpes zoster, sepsis
• Vascular disorders: hypertension, hypotension
Table 6 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in APOLLO.

Table 6:  Select Hematology Laboratory Abnormalities Worsening from 
Baseline in Patients Who Received DARZALEX FASPRO-Pd or 
Pd in APOLLO

Laboratory Abnormality

DARZALEX 
FASPRO-Pda

Pda 

All Grades
(%)  

Grades 3-4
(%)  

All Grades
(%) 

Grades 3-4
(%) 

Decreased neutrophils 97 84 84 63
Decreased leukocytes 95 64 82 40
Decreased lymphocytes 93 59 79 33
Decreased platelets 75 19 60 19
Decreased hemoglobin 51 16 57 15

Key: Pd=pomalidomide-dexamethasone
a  Denominator is based on number of subjects with a baseline and 

post-baseline laboratory value for each laboratory test: N=148 for 
DARZALEX FASPRO-Pd and N=149 for Pd.
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Monotherapy
The safety of DARZALEX FASPRO as monotherapy was evaluated in COLUMBA 
[see Clinical Trials (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously or 
daratumumab 16 mg/kg administered intravenously; each administered once 
weekly from weeks 1 to 8, once every 2 weeks from weeks 9 to 24 and once 
every 4 weeks starting with week 25 until disease progression or unacceptable 
toxicity. Among patients receiving DARZALEX FASPRO, 37% were exposed for 
6 months or longer and 1% were exposed for greater than one year.
Serious adverse reactions occurred in 26% of patients who received 
DARZALEX FASPRO. Fatal adverse reactions occurred in 5% of patients. Fatal 
adverse reactions occurring in more than 1 patient were general physical 
health deterioration, septic shock, and respiratory failure.
Permanent discontinuation due to an adverse reaction occurred in 10% of 
patients who received DARZALEX FASPRO. Adverse reactions resulting in 
permanent discontinuation of DARZALEX FASPRO in more than 2 patients 
were thrombocytopenia and hypercalcemia.
Dosage interruptions due to an adverse reaction occurred in 26% of patients 
who received DARZALEX FASPRO. Adverse reactions requiring dosage 
interruption in >5% of patients included thrombocytopenia.
The most common adverse reaction (≥20%) was upper respiratory tract infection.
Table 7 summarizes the adverse reactions in COLUMBA.

Table 7:  Adverse Reactions (≥10%) in Patients Who Received  
DARZALEX FASPRO or Intravenous Daratumumab in COLUMBA

Adverse Reaction

DARZALEX FASPRO  
(N=260)

Intravenous Daratumumab  
(N=258)

All Grades 
(%) 

Grade ≥3 
(%) 

All Grades 
(%) 

Grade ≥3 
(%) 

Infections
Upper respiratory 
tract infectiona

24 1# 22 1#

Pneumoniab 8 5 10 6@

Gastrointestinal disorders
Diarrhea 15 1# 11 0.4#

Nausea 8 0.4# 11 0.4#

General disorders and administration site conditions
Fatiguec 15 1# 16 2#

Infusion reactionsd 13 2# 34 5#

Pyrexia 13 0 13 1#

Chills 6 0.4# 12 1#

Musculoskeletal and connective tissue disorders
Back pain 10 2# 12 3#

Respiratory, thoracic and mediastinal disorders
Coughe 9 1# 14 0
Dyspneaf 6 1# 11 1#

a  Upper respiratory tract infection includes acute sinusitis, nasopharyngitis, 
pharyngitis, respiratory syncytial virus infection, respiratory tract infection, 
rhinitis, rhinovirus infection, sinusitis, and upper respiratory tract infection.

b  Pneumonia includes lower respiratory tract infection, lung infection, 
pneumocystis jirovecii pneumonia, and pneumonia.

c  Fatigue includes asthenia, and fatigue.
d  Infusion reactions includes terms determined by investigators to be related 

to infusion.
e  Cough includes cough, and productive cough.
f  Dyspnea includes dyspnea, and dyspnea exertional.
#  Only grade 3 adverse reactions occurred.
@  Grade 5 adverse reactions occurred.

Clinically relevant adverse reactions in <10% of patients who received 
DARZALEX FASPRO included:
• General disorders and administration site conditions: injection site 

reaction, peripheral edema
• Musculoskeletal and connective tissue disorders: arthralgia, 

musculoskeletal chest pain, muscle spasms
• Gastrointestinal disorders: constipation, vomiting, abdominal pain
• Metabolism and nutrition disorders: decreased appetite, hyperglycemia, 

hypocalcemia, dehydration
• Psychiatric disorders: insomnia
• Vascular disorders: hypertension, hypotension
• Nervous system disorders: dizziness, peripheral sensory neuropathy, 

paresthesia
• Infections: bronchitis, influenza, urinary tract infection, herpes zoster, 

sepsis, hepatitis B virus reactivation
• Skin and subcutaneous tissue disorders: pruritus, rash
• Cardiac disorders: atrial fibrillation
• Respiratory, thoracic and mediastinal disorders: pulmonary edema

Table 8 summarizes the laboratory abnormalities in COLUMBA.

Table 8:  Select Hematology Laboratory Abnormalities Worsening 
from Baseline in Patients Receiving DARZALEX FASPRO or 
Intravenous Daratumumab in COLUMBA

Laboratory Abnormality

DARZALEX  
FASPROa

Intravenous 
Daratumumaba

All 
Grades 

(%) 

Grades 
3-4  
(%) 

All 
Grades 

(%) 

Grades 
3-4  
(%)

Decreased leukocytes 65 19 57 14
Decreased lymphocytes 59 36 56 36
Decreased neutrophils 55 19 43 11
Decreased platelets 43 16 45 14
Decreased hemoglobin 42 14 39 16

a  Denominator is based on the safety population treated with DARZALEX FASPRO 
(N=260) and Intravenous Daratumumab (N=258). 

Light Chain Amyloidosis
In Combination with Bortezomib, Cyclophosphamide and Dexamethasone
The safety of DARZALEX FASPRO with bortezomib, cyclophosphamide and 
dexamethasone (DARZALEX FASPRO-VCd) was evaluated in ANDROMEDA 
[see Clinical Studies (14.2) in Full Prescribing Information]. Patients received 
DARZALEX FASPRO 1,800 mg/30,000 units administered subcutaneously 
once weekly from weeks 1 to 8, once every 2 weeks from weeks 9 to 24 
and once every 4 weeks starting with week 25 until disease progression or 
unacceptable toxicity or a maximum of 2 years. Among patients who received 
DARZALEX FASPRO-VCd, 74% were exposed for 6 months or longer and 32% 
were exposed for greater than one year.
Serious adverse reactions occurred in 43% of patients who received 
DARZALEX FASPRO in combination with VCd. Serious adverse reactions that 
occurred in at least 5% of patients in the DARZALEX FASPRO-VCd arm were 
pneumonia (9%), cardiac failure (8%), and sepsis (5%). Fatal adverse reactions 
occurred in 11% of patients. Fatal adverse reactions that occurred in more 
than one patient included cardiac arrest (4%), sudden death (3%), cardiac 
failure (3%), and sepsis (1%).
Permanent discontinuation of DARZALEX FASPRO due to an adverse reaction 
occurred in 5% of patients. Adverse reactions resulting in permanent 
discontinuation of DARZALEX FASPRO in more than one patient were 
pneumonia, sepsis, and cardiac failure.
Dosage interruptions (defined as dose delays or skipped doses) due 
to an adverse reaction occurred in 36% of patients who received  
DARZALEX FASPRO. Adverse reactions which required a dosage interruption in 
≥3% of patients included upper respiratory tract infection (9%), pneumonia 
(6%), cardiac failure (4%), fatigue (3%), herpes zoster (3%), dyspnea (3%), 
and neutropenia (3%).
The most common adverse reactions (≥20%) were upper respiratory tract 
infection, diarrhea, peripheral edema, constipation, fatigue, peripheral 
sensory neuropathy, nausea, insomnia, dyspnea, and cough.
Table 9 below summarizes the adverse reactions in patients who received 
DARZALEX FASPRO in ANDROMEDA.

Table 9:  Adverse Reactions (≥10%) in Patients with AL Amyloidosis Who 
Received DARZALEX FASPRO with Bortezomib, Cyclophosphamide 
and Dexamethasone (DARZALEX FASPRO-VCd) with a Difference 
Between Arms of >5% Compared to VCd in ANDROMEDA

Adverse Reaction

DARZALEX FASPRO-VCd  
(N=193)

VCd  
(N=188)

All Grades 
(%)  

Grades 3-4 
(%)  

All Grades 
(%)  

Grades 3-4 
(%)  

Infections
Upper respiratory 
tract infectiona 40 1# 21 1#

Pneumoniab 15 10 9 5
Gastrointestinal disorders

Diarrhea 36 6# 30 4
Constipation 34 2# 29 0

Nervous system disorders
Peripheral 
sensory 
neuropathy

31 3# 20 2#

Respiratory, thoracic and mediastinal disorders
Dyspneac 26 4 20 4#

Coughd 20 1# 11 0
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Table 9:  Adverse Reactions (≥10%) in Patients with AL Amyloidosis Who 
Received DARZALEX FASPRO with Bortezomib, Cyclophosphamide 
and Dexamethasone (DARZALEX FASPRO-VCd) with a Difference 
Between Arms of >5% Compared to VCd in ANDROMEDA (continued)

Adverse Reaction

DARZALEX FASPRO-VCd  
(N=193)

VCd  
(N=188)

All Grades 
(%)  

Grades 3-4 
(%)  

All Grades 
(%)  

Grades 3-4 
(%)  

Musculoskeletal and connective tissue disorders
Back pain 12 2# 6 0
Arthralgia 10 0 5 0
Muscle spasms 10 1# 5 0

Cardiac disorders
Arrhythmiae 11 4 5 2

General disorders and administration site conditions
Injection site 
reactionsf 11 0 0 0

# Only grade 3 adverse reactions occurred.
a  Upper respiratory tract infection includes laryngitis, nasopharyngitis, 

pharyngitis, respiratory syncytial virus infection, respiratory tract infection, 
respiratory tract infection viral, rhinitis, rhinovirus infection, sinusitis, 
tonsillitis, tracheitis, upper respiratory tract infection, upper respiratory tract 
infection bacterial, and viral upper respiratory tract infection.

b  Pneumonia includes lower respiratory tract infection, pneumonia, pneumonia 
aspiration, and pneumonia pneumococcal.

c  Dyspnea includes dyspnea, and dyspnea exertional.
d Cough includes cough, and productive cough.
e  Arrhythmia includes atrial flutter, atrial fibrillation, supraventricular 

tachycardia, bradycardia, arrhythmia, bradyarrhythmia, cardiac flutter, 
extrasystoles, supraventricular extrasystoles, ventricular arrhythmia, 
ventricular extrasystoles, atrial tachycardia, ventricular tachycardia

f  Injection site reactions includes terms determined by investigators to be 
related to daratumumab injection.

Clinically relevant adverse reactions not included in Table 9 and occurred in 
patients who received DARZALEX FASPRO with bortezomib, cyclophosphamide 
and dexamethasone included:
• Skin and subcutaneous tissue disorders: rash, pruritus
• Nervous system disorders: paresthesia
• General disorders and administration site conditions: infusion reaction, 

chills
• Cardiac disorders: cardiac failurea, cardiac arrest
• Metabolism and nutrition disorders: hyperglycemia, hypocalcemia, 

dehydration 
• Infections: bronchitis, herpes zoster, sepsis, urinary tract infection, 

influenza
• Vascular disorders: hypertension
• Musculoskeletal and connective tissue disorders: musculoskeletal chest pain
• Gastrointestinal disorders: pancreatitis
• Respiratory, thoracic and mediastinal disorders: pulmonary edema
a  Cardiac failure includes cardiac dysfunction, cardiac failure, cardiac failure 

congestive, cardiovascular insufficiency, diastolic dysfunction, pulmonary 
edema, and left ventricular dysfunction occurred in 11% of patients.

Table 10 summarizes the laboratory abnormalities in patients who received 
DARZALEX FASPRO in ANDROMEDA.

Table 10:  Select Hematology Laboratory Abnormalities Worsening 
from Baseline in Patients Who Received DARZALEX FASPRO 
with Bortezomib, Cyclophosphamide and Dexamethasone 
(DARZALEX FASPRO-VCd) in ANDROMEDA

Laboratory Abnormality

DARZALEX FASPRO-VCd VCd
All Grades 

(%)  
Grades 3-4 

(%) 
All Grades 

(%) 
Grades 3-4 

(%)
Decreased lymphocytes 81 54 71 46
Decreased hemoglobin 66 6 70 6
Decreased leukocytes 60 7 46 4
Decreased platelets 46 3 40 4
Decreased neutrophils 30 6 18 4

Denominator is based on the number of patients with a baseline and 
post-baseline laboratory value for each laboratory test, N=188 for 
DARZALEX FASPRO-VCd and N=186 for VCd. 

Cardiac Adverse Reactions in Light Chain (AL) Amyloidosis
Among patients who received DARZALEX FASPRO in combination with VCd, 
72% of patients had baseline cardiac involvement with Mayo Cardiac Stage I 
(3%), Stage II (46%) and Stage III (51%). Serious cardiac disorders occurred 
in 16% of patients (8% of patients with Mayo Cardiac Stage I and II and 28% of 
patients with Stage III). Serious cardiac disorders in >2% of patients included 
cardiac failure (8%), cardiac arrest (4%) and arrhythmia (4%). Fatal cardiac 
disorders occurred in 10% of patients (5% of patients with Mayo Cardiac  
Stage I and II and 19% of patients with Stage III) who received 
DARZALEX FASPRO in combination with VCd. Fatal cardiac disorders that 
occurred in more than one patient in the DARZALEX FASPRO-VCd arm 
included cardiac arrest (4%), sudden death (3%), and cardiac failure (3%).
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. 
The detection of antibody formation is highly dependent on the sensitivity 
and specificity of the assay. Additionally, the observed incidence of antibody 
(including neutralizing antibody) positivity in an assay may be influenced 
by several factors including assay methodology, sample handling, timing 
of sample collection, concomitant medications, and underlying disease. 
For these reasons, comparison of the incidence of antibodies in the studies 
described below with the incidence of antibodies in other studies or to other 
daratumumab products or other hyaluronidase products may be misleading.
In patients with multiple myeloma and light chain (AL) amyloidosis who 
received DARZALEX FASPRO as monotherapy or as part of a combination 
therapy, less than 1% of 756 patients developed treatment-emergent anti-
daratumumab antibodies.
In patients with multiple myeloma and light chain (AL) amyloidosis who received 
DARZALEX FASPRO as monotherapy or as part of a combination therapy,  
7% of 750 patients developed treatment-emergent anti-rHuPH20 antibodies. 
The anti-rHuPH20 antibodies did not appear to affect daratumumab exposure. 
None of the patients who tested positive for anti-rHuPH20 antibodies tested 
positive for neutralizing antibodies.
Postmarketing Experience
The following adverse reactions have been identified with post-approval use 
of daratumumab. Because these reactions are reported voluntarily from a 
population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Immune System: Anaphylactic reaction; systemic administration reactions 
(including death)
Gastrointestinal: Pancreatitis
Infections: Cytomegalovirus, Listeriosis

DRUG INTERACTIONS
Effects of Daratumumab on Laboratory Tests
Interference with Indirect Antiglobulin Tests (Indirect Coombs Test)
Daratumumab binds to CD38 on RBCs and interferes with compatibility testing, 
including antibody screening and cross matching. Daratumumab interference 
mitigation methods include treating reagent RBCs with dithiothreitol (DTT) to 
disrupt daratumumab binding [see References] or genotyping. Since the Kell 
blood group system is also sensitive to DTT treatment, supply K-negative units 
after ruling out or identifying alloantibodies using DTT-treated RBCs.
If an emergency transfusion is required, administer non-cross-matched ABO/
RhD-compatible RBCs per local blood bank practices.
Interference with Serum Protein Electrophoresis and Immunofixation Tests
Daratumumab may be detected on serum protein electrophoresis (SPE) 
and immunofixation (IFE) assays used for monitoring disease monoclonal 
immunoglobulins (M protein). False positive SPE and IFE assay results 
may occur for patients with IgG kappa myeloma protein impacting initial 
assessment of complete responses by International Myeloma Working 
Group (IMWG) criteria. In DARZALEX FASPRO-treated patients with 
persistent very good partial response, where daratumumab interference is 
suspected, consider using a FDA-approved daratumumab-specific IFE assay 
to distinguish daratumumab from any remaining endogenous M protein in the 
patient’s serum, to facilitate determination of a complete response.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman. The assessment of associated risks with daratumumab products 
is based on the mechanism of action and data from target antigen CD38 
knockout animal models (see Data). There are no available data on the use 
of DARZALEX FASPRO in pregnant women to evaluate drug-associated risk 
of major birth defects, miscarriage or adverse maternal or fetal outcomes. 
Animal reproduction studies have not been conducted.
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The estimated background risk of major birth defects and miscarriage for the 
indicated population is unknown. All pregnancies have a background risk of 
birth defect, loss, or other adverse outcomes. In the U.S. general population, 
the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
The combination of DARZALEX FASPRO and lenalidomide, thalidomide or 
pomalidomide is contraindicated in pregnant women, because lenalidomide, 
thalidomide and pomalidomide may cause birth defects and death of 
the unborn child. Lenalidomide, thalidomide and pomalidomide are only 
available through a REMS program. Refer to the lenalidomide, thalidomide or 
pomalidomide prescribing information on use during pregnancy.
Clinical Considerations
Fetal/Neonatal Adverse Reactions
Immunoglobulin G1 (IgG1) monoclonal antibodies are transferred across 
the placenta. Based on its mechanism of action, DARZALEX FASPRO may 
cause depletion of fetal CD38 positive immune cells and decreased bone 
density. Defer administering live vaccines to neonates and infants exposed 
to daratumumab in utero until a hematology evaluation is completed.
Data
Animal Data
DARZALEX FASPRO for subcutaneous injection contains daratumumab and 
hyaluronidase. Mice that were genetically modified to eliminate all CD38 
expression (CD38 knockout mice) had reduced bone density at birth that 
recovered by 5 months of age. Data from studies using CD38 knockout animal 
models also suggest the involvement of CD38 in the regulation of humoral 
immune responses (mice), feto-maternal immune tolerance (mice), and early 
embryonic development (frogs).
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and 
there were no effects on embryo-fetal development in pregnant mice given  
330,000 U/kg hyaluronidase subcutaneously daily during organogenesis, 
which is 45 times higher than the human dose.
There were no effects on pre- and post-natal development through sexual 
maturity in offspring of mice treated daily from implantation through lactation 
with 990,000 U/kg hyaluronidase subcutaneously, which is 134 times higher 
than the human doses.
Lactation
Risk Summary
There is no data on the presence of daratumumab and hyaluronidase in human 
milk, the effects on the breastfed child, or the effects on milk production. 
Maternal immunoglobulin G is known to be present in human milk. Published 
data suggest that antibodies in breast milk do not enter the neonatal and 
infant circulations in substantial amounts. Because of the potential for 
serious adverse reactions in the breastfed child when DARZALEX FASPRO 
is administered with lenalidomide, thalidomide or pomalidomide, advise 
women not to breastfeed during treatment with DARZALEX FASPRO. Refer 
to lenalidomide, thalidomide or pomalidomide prescribing information for 
additional information.
Data
Animal Data
No systemic exposure of hyaluronidase was detected in monkeys given  
22,000 U/kg subcutaneously (12 times higher than the human dose) and 
there were no effects on post-natal development through sexual maturity in 
offspring of mice treated daily during lactation with 990,000 U/kg hyaluronidase 
subcutaneously, which is 134 times higher than the human doses.
Females and Males of Reproductive Potential
DARZALEX FASPRO can cause fetal harm when administered to a pregnant 
woman [see Use in Specific Populations].
Pregnancy Testing
With the combination of DARZALEX FASPRO with lenalidomide, thalidomide or 
pomalidomide, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for pregnancy testing requirements prior to initiating treatment in females of 
reproductive potential.
Contraception
Advise females of reproductive potential to use effective contraception during 
treatment with DARZALEX FASPRO and for 3 months after the last dose. 
Additionally, refer to the lenalidomide, thalidomide or pomalidomide labeling 
for additional recommendations for contraception.
Pediatric Use
Safety and effectiveness of DARZALEX FASPRO in pediatric patients have 
not been established.
Geriatric Use
Of the 291 patients who received DARZALEX FASPRO as monotherapy for 
relapsed and refractory multiple myeloma, 37% were 65 to <75 years of age, 
and 19% were 75 years of age or older. No overall differences in effectiveness 
of DARZALEX FASPRO have been observed between patients ≥65 years of age 
and younger patients. Adverse reactions that occurred at a higher frequency 
(≥5% difference) in patients ≥65 years of age included upper respiratory tract 
infection, urinary tract infection, dizziness, cough, dyspnea, diarrhea, nausea, 
fatigue, and peripheral edema. Serious adverse reactions that occurred at 
a higher frequency (≥2% difference) in patients ≥65 years of age included 
pneumonia.

Of the 214 patients who received DARZALEX FASPRO as combination therapy 
with pomalidomide and dexamethasone or DARZALEX FASPRO as combination 
therapy with lenalidomide and low-dose dexamethasone for relapsed and 
refractory multiple myeloma, 43% were 65 to <75 years of age, and 18% were 
75 years of age or older. No overall differences in effectiveness were observed 
between patients ≥65 years (n=131) and <65 years (n=85). Adverse reactions 
occurring at a higher frequency (≥5% difference) in patients ≥65 years of age 
included fatigue, pyrexia, peripheral edema, urinary tract infection, diarrhea, 
constipation, vomiting, dyspnea, cough, and hyperglycemia. Serious adverse 
reactions occurring at a higher frequency (≥2% difference) in patients  
≥65 years of age included neutropenia, thrombocytopenia, diarrhea, anemia, 
COVID-19, ischemic colitis, deep vein thrombosis, general physical health 
deterioration, pulmonary embolism, and urinary tract infection.
Of the 193 patients who received DARZALEX FASPRO as part of a combination 
therapy for light chain (AL) amyloidosis, 35% were 65 to <75 years of age, and 
10% were 75 years of age or older. Clinical studies of DARZALEX FASPRO as 
part of a combination therapy for patients with light chain (AL) amyloidosis 
did not include sufficient numbers of patients aged 65 and older to determine 
whether effectiveness differs from that of younger patients. Adverse reactions 
that occurred at a higher frequency in patients ≥65 years of age were 
peripheral edema, asthenia, pneumonia and hypotension.
No clinically meaningful differences in the pharmacokinetics of daratumumab 
were observed in geriatric patients compared to younger adult patients  
[see Clinical Pharmacology (12.3) in Full Prescribing Information].
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Use in Specific Populations].
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blood transfusion centers, that they are taking DARZALEX FASPRO, in the 
event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests 
used to determine complete response in some patients and additional tests 
may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might 
have a hepatitis B infection and that DARZALEX FASPRO could cause hepatitis 
B virus to become active again [see Adverse Reactions].
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ALTHOUGH THE CURRENT stan-
dard of care for frontline diffuse 
large B-cell lymphoma (DLBCL) 
has been around for more than  

20 years, recent research has highlighted 
the need for new agents and combination 
regimens to be evaluated in the first line.

“R-CHOP [rituximab (Rituxan) plus 
cyclophosphamide, doxorubicin, vincris-
tine, and prednisone] has been around 
for a long time because it’s effective 
for the majority of patients,” explained 
JASON R. WESTIN, MD, MS, leader of 
the DLBCL research team at The Univer-
sity of Texas MD Anderson Cancer Cen-
ter in the Department of Lymphoma and 
Myeloma, adding that the combination 
results in effectively treating two-thirds 
of patients.

“But that other one-third, the patients 
who are not cured with R-CHOP, histor-
ically have had very poor outcomes,” 
he noted. “We’ve had a lot of new treat-
ments over the past 5 years that have 
been approved for patients, and there-
fore, we’ve improved the outcomes of 
relapsed disease in the sense where 
we’re probably curing more people in 
the relapsed space now. But clearly the 
need is still there because R-CHOP is not 
getting as high of a response rate or cure 
rate as we’d like.”

APPROVED THERAPIES IN DLBCL
Recent approvals of chimeric antigen 
receptor (CAR) T-cell therapies, bispe-
cific antibodies, and targeted agents 
are moving the needle in the relapsed/
refractory setting and, hopefully, the 
future of frontline treatment of DLBCL. 
Specifically, the FDA has approved CD19- 
targeted therapies, immunotherapies, 
CAR T-cell therapy, an oral selective 
inhibitor of nuclear export, and a CD79b 
antibody drug conjugate (TABLE).1

Among these recent approvals, Westin 
noted that CAR T-cell therapies have been the 
“juggernaut” that could change the treatment 
landscape. “They’re likely to change from a 
third-line therapy to a second-line therapy,” 
he said. “I think that’s going to be potentially 
a gravity shift.”

Three randomized trials are currently 
evaluating the use of CAR T-cell thera-
pies in the second-line setting of DLBCL 
versus high-dose chemotherapy, the cur-
rent standard of care followed by stem 
cell transplant. Westin explained that  
2 of the trials have demonstrated supe-
riority of CAR T-cell therapies over the 
standard of care.

“The devil will be in the details about 
what the superiority means: Is this worth 
the extra logistics, the cost, the hassle to 
get a CAR T-cell?” Westin asked. “But...
CAR T-cell therapy now could [poten-
tially] become the de facto second- 
line therapy for patients with their first 

relapse of diffuse large B-cell [lym-
phoma]. That may mean...less patients 
who need a third-line therapy...but it 
may also shift the math in terms of what 
patients get in a second-line or third-line 
space. So the deck may be reshuffled a 
little bit in terms of our usual algorithms 
based on these impressive phase 3 tri-
als—hopefully curing more patients.”

NEED FOR FRONTLINE THERAPIES
Although approvals in the second-line 
setting and beyond have shown promise 
in the treatment landscape, an unmet 
need for more therapies in the frontline 
setting is apparent. 

H O W  I  T R E A T

Shifting Focus in DLBCL Treatment
BY KRISTIE L.  KAHL

J A S O N  R .  W E S T I N ,  M D

TABLE .  Approved  Therap ies  i n  DLBCL 1

YEAR DRUG INDICATION

2021

•   Loncastuximab tesirine-lpyl

•   Adult patients with R/R large B-cell lymphoma after 2 or more 
lines of systemic therapy, including DLBCL not otherwise 
specified, DLBCL arising from low-grade lymphoma, and high-
grade B-cell lymphoma

•   Lisocabtagene maraleucel

•   Adult patients with certain types of large B-cell lymphoma— 
including DLBCL not otherwise specified (including DLBCL 
arising from indolent lymphoma), high-grade B-cell lymphoma, 
primary mediastinal large B-cell lymphoma, and follicular 
lymphoma grade 3B—who have not responded to or have 
relapsed after at least 2 other types of systemic treatment

2020

•   Tafasitamab-cxix in combination with 
lenalidomide

•   Adult patients with R/R DLBCL not otherwise specified, including 
DLBCL arising from low-grade lymphoma, who are not eligible 
for autologous stem cell transplant

•   Selinexor
•   Adult patients with R/R DLBCL not otherwise specified, including 

DLBCL arising from follicular lymphoma, after at least 2 lines of 
systemic therapy

2019 •   Polatuzumab vedotin-piiq •   Adult patients with R/R DLBCL after at least 2 prior therapies

2018

•   Pembrolizumab •   Adult patients with refractory PMBCL or those who have 
relapsed after 2 or more prior lines of therapy

•   Tisagenlecleucel
•   Adult patients with R/R large B-cell lymphoma, including DLBCL, 

high-grade B-cell lymphoma and DLBCL arising from follicular 
lymphoma, after 2 or more lines of systemic therapy

2017

•   Axicabtagene ciloleucel
•   Adult patients with certain types of large B-cell lymphoma who 

have not responded to or relapsed after at least 2 other kinds  
of treatment

•   Rituximab and hyaluronidase human
•   Adult patients with previously untreated DLBCL in  

combination with CHOP or other anthracycline-based 
chemotherapy regimens

cGVHD,  chron ic  graf t  versus  host  d isease ;  CHOP,  cyc lophosphamide ,  doxorub ic in ,  v incr is t ine ,  and  predn isone ;  DLBCL ,  d i ffuse  la rge 
B-ce l l  l ymphoma;  PMBCL,   p r imary  med iast ina l  l a rge  B-ce l l  l ymphoma;  R/R,  re lapsed/ref ractory .
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“It’s nice to have a backup plan [if a patient 
relapses], but you’d prefer to use your best 
weapons up front and not need to go to a 
backup,” Westin said. “We know that in can-
cer, in general, the more times it’s treated, 
the more resistance develops [and] the more 
aggressive the disease becomes, and the 
risk of death increases. So using your best 
weapons up front, as opposed to saving them 
for a rainy day, is generally a good approach. 
And that’s true in large cell lymphoma.”

As a result, a variety of agents currently 
approved to treat relapsed/refractory 
patients are being evaluated in the first line.

In addition, a new class of drugs is 
being evaluated for the first-line setting: 
bispecific antibodies, which are designed 
to combine a T cell and a B cell.

MOVING FORWARD
Each of these new agents has shown 
promise in the treatment of DLBCL, but 
Westin thinks CAR T-cell therapy, though 
possibly the most complex, might be the 
most impressive. 

“I’m glad we’ve got all the weapons 
we’ve got,” he said. “But I think if I had to 
pick, if it were me as the patient [deciding] 

which therapy I would receive, I would 
lean more toward the CAR T cells based 
on the curative potential. 

“It’s an exciting time in clinical trials for 
diffuse large B-cell lymphoma. And we’re 
hopeful that 5 to 10 years from now, our 
weapons [will be] increasingly diverse 
and able to help support a more robust 
cure fraction for our patients.” ●

R E F E R E N C E

1. Diffuse large b-cell lymphoma: FDA updates. Lymphoma Research 

Foundation. Accessed August 29, 2021. https://lymphoma.org/aboutlym-

phoma/nhl/dlbcl/dlbclfdaupdates/ 

S R D A N  V E R S T O V S E K , 
M D ,  P H D

STANDARD OF CARE in myelofibrosis 
has relied upon Janus kinase (JAK) 
inhibition alone for many years, but 
new monotherapies and ruxolitinib 

(Jakafi)–based combinations are quickly 
emerging in the field. In an interview 
with the SOHO Daily News ahead of the 
Society of Hematologic Oncology (SOHO) 
Annual Meeting, SRDAN VERSTOVSEK, 
MD, PHD, discussed several potential 
new treatment strategies for patients 
with myelofibrosis; these new regimens 
are in clinical development in pivotal 
phase 3 trials, which he will describe in 
detail in his presentation today at 9:12 am. 

Verstovsek, chief of the Section for 
Myeloproliferative Neoplasms and 
director of the Hanns A. Pielenz Clinical 
Research Center for Myeloproliferative 
Neoplasms, Department of Leukemia at 
The University of Texas MD Anderson 
Cancer Center, explained that there are 

3 disease hallmarks to be managed in 
patients with myelofibrosis: splenomeg-
aly, constitutional symptoms, and anemia. 
Treatment with the first approved JAK1/2 
inhibitor ruxolitinib, and more recently, 
the second approved JAK2 inhibitor fed-
ratinib (Inrebic) constitutes the standard 
of care to manage patients who present 
with splenomegaly and constitutional 
symptoms. Verstovsek noted that these 
agents can be administered in up to 80% 
of patients.

However, the approved JAK inhib-
itors have typically not been used to 
treat anemia because they may in fact 
exacerbate anemia given their biolog-
ical mechanism of action (JAK/STAT 
pathway inhibition).1 Additionally, many 
patients experience at the same time all 
3 hallmarks of myelofibrosis; while they 
may be given a JAK inhibitor to control 
splenomegaly and symptoms, there is 

no approved medication for anemia in 
myelofibrosis. As such, JAK inhibitors 
can be combined (off label) with other 
agents that treat anemia, such 
as prednisone, low-dose thalido-
mide (Thalomid), or erythropoietin- 
stimulating agents. 

An agent that is being explored 
for anemia benefits is luspa-
tercept (Reblozyl), which was  
approved by the FDA in April 2020 for 
the treatment of anemia in patients with 
myelodysplastic syndromes (MDS) with 
ring sideroblasts or with myelodysplas-
tic/myeloproliferative neoplasm.2 Follow-
ing the benefits seen with treating ane-
mia in MDS with luspatercept, it was also 
explored in MF. 

“Luspatercept is given under the skin 
as an injection every 3 weeks, and it 
can boost the production of red blood 
cells through inhibition of the particular  

E V O L V I N G  P A R A D I G M S

New Approaches in Clinical 
Development for Myelofibrosis 
BY LISA ASTOR
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signaling pathway inside the cells tied to trans-
forming growth factor–β [TGF-β] cytokine. Luspa-
tercept prevents the binding of different proteins 
to receptors that would enhance that TGF-β sig-
naling. So, with that you allow terminal differenti-
ation of red blood cells in the blood and anemia is 
improved,” Verstovsek said. He explained about 
the mechanism of action of luspatercept and the 
reason it is of interest in myelofibrosis.

In an ongoing open-label phase 2 study 
(NCT03194542) of luspatercept in patients with 
myelofibrosis and anemia, initial results showed 
that the agent demonstrated significant activity in 
patients, whether or not they were receiving con-
comitant ruxolitinib.3 In patients who required red 
blood cell transfusions, 10% of patients who were 
not receiving concomitant ruxolitinib achieved 
transfusion independence for at least 12 weeks, 
as well as 32% in patients who were also receiv-
ing ruxolitinib. Patients who did not require red 
blood cell transfusions had hemoglobin increases  
≥1.5 g/dL at every assessment; this increase was noted 
in 21% of the patients who were also receiving rux-
olitinib and in 10% of the patients who were not.

The pivotal phase 3 INDEPENDENCE trial 
(NCT04717414) is currently underway to explore 
the anemia benefits from the addition of luspater-
cept to ruxolitinib in patients with myelofibrosis 

who require red blood cell transfusions. “Hopefully 
this trial will be successful so that we will finally 
have an anemia drug that can be combined with 
the JAK inhibitors and help us a lot in everyday 
practice,” Verstovsek said.

COMBINATIONS WITH RUXOLITINIB
Potential combinations with JAK inhibi-
tion to treat anemia and other symptoms 
of myelofibrosis include inhibitors of bro-
modomain extra-terminal (BET) proteins, 
B-cell lymphoma extra-large (BCL-XL) fam-
ily of proteins, and phosphatidylinositol 3- 
kinase delta (PI3Kδ). These regimens were built 
on ruxolitinib to enhance its efficacy and treat 
patients with suboptimal response to JAK inhib-
itors alone. 

The BET inhibitor pelabresib (CPI-0610) is  
being studied in patients with myelofibrosis in 
the ongoing multi-arm phase 2 MANIFEST trial 
(NCT02158858). The responses from the 3 arms 
of the trial were presented during the European 
Hematology Association 2021 Annual Congress. 

In Arm 1, which explored pelabresib mono-
therapy in heavily pretreated patients who were 
refractory or intolerant to ruxolitinib or ineligi-
ble for JAK inhibition, 59% of non–transfusion- 
dependent patients had a mean hemoglobin 

increase of ≥1.5 g/dL that lasted ≥12 weeks, 60% 
of transfusion-dependent patients had a 50% 
reduction in red blood cell transfusions, and 21% 
no longer needed transfusions for a median of  
44 weeks.4 

In arm 2 pelabresib was added to ruxolitinib 
in patients with myelofibrosis (both transfusion 
dependent and non–transfusion dependent) 
whose disease was not adequately controlled on 
a stable dose of ruxolitinib alone. Among these 
patients, 17% of non–transfusion-dependent 
patients had a mean hemoglobin increase of 
≥1.5 g/dL that lasted ≥12 weeks, 53% of transfu-
sion-dependent patients had a 50% reduction in 
red blood cell transfusions, and 36% no longer 
needed transfusions.

The third arm included JAK inhibitor–naïve  
patients who were treated with the combination 
of pelabresib and ruxolitinib. In this arm, 67% of  
patients had a spleen volume reduction of ≥35% 
and 57% had a total symptom score reduction of 
≥50% at week 24.5

The MANIFEST-2 trial (NCT04603495) is an  
ongoing pivotal, randomized phase 3 study, in 
which pelabresib in combination with ruxolitinib 
will be assessed from the onset in patients with  
myelofibrosis who have not previously been  
exposed to JAK inhibitors.

FIGURE.  Sp leen  Vo lume  Change  F rom Base l i ne  i n  NCT03662126 8

ET, essential thrombocythemia; Hgb, hemoglobin; PMF, primary MF; PV, polycythemia vera; SVR, spleen volume reduction; Tx, treatment.
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The phase 2 REFINE trial (NCT03222609) 
has explored the combination of navito-
clax, a BCL-XL inhibitor, with ruxolitinib in 
patients with myelofibrosis who had a sub-
optimal response to ruxolitinib. In patients 
who have been on a stable dose of ruxoli-
tinib, and had a suboptimal response to it, 
the addition of navitoclax resulted in ≥35% 
spleen volume reduction (SVR35) in 27% 
of patients and ≥50% total symptom score 
reduction in 30% of patients at week 24.6 

In light of the promising results of the 
REFINE trial and preclinical studies that 
showed synergism between navitoclax 
and ruxolitinib, this combination is being 
explored in the second-line setting in a 
pivotal randomized phase 3 trial (TRANS-
FORM-2; NCT04468984).

In addition, a randomized phase 3 
trial (TRANSFORM-1; NCT04472598) was 
launched in 2020 to explore the use of nav-
itoclax in combination with ruxolitinib vs 
ruxolitinib alone in patients with primary or 
secondary myelofibrosis who had not been 
previously treated with a JAK2 inhibitor. 

Parsaclisib is a highly selective PI3Kδ 
inhibitor that is being evaluated in combi-
nation with ruxolitinib in a phase 2 study 
(NCT02718300) in patients with myelofibro-
sis who had a suboptimal response to rux-
olitinib (and have been on a stable ruxoli-
tinib dose for ≥8 weeks). The study showed 
that the combination was well tolerated 
with limited grade 3/4 adverse events.7

Patients treated daily with parsaclisib 
had better outcomes: 11% and 41% of the 
patients had spleen volume reduction ≥25% 
to <35% and ≥10 to < 25%, respectively, at  
12 weeks; and a 37% decrease in the 
median total symptom score was noted. 

A phase 3 study has also been initiated 
to assess the combination of parsaclisib 
with ruxolitinib as a frontline treatment for 
patients with myelofibrosis (LIMBER 313; 
NCT04551066) and a second phase 3 trial 
is assessing pelabresib as an “add-on” 
to ruxolitinib in patients who had subopti-
mal response to ruxolitinib (LIMBER-304; 
NCT04551053). 

“In many patients, the benefit of JAK 
inhibitor therapy is there, but in many it is 
not optimal. That’s why these combination 
studies are of interest. Eventually, we will 
see among all these combinations which 
one is better than the other, not only with 
respect to efficacy and safety, but also in 

the simplicity of the delivery. And then the 
question will be: Do you combine medica-
tions together from day 1, or do you start 
with ruxolitinib alone for 3 to 6 months, and 
then, in suboptimal responders add another 
drug? That will have to be decided on the 
spot by the treating doctor,” Verstovsek 
said. “My feeling is that we will find a win-
ner here.”

AFTER FIRST-LINE JAK INHIBITORS
The question about what to do after JAK 
inhibitors is another area of study for fur-
ther treatment options in patients with 
myelofibrosis. Verstovsek suggested that 
many practices use fedratinib after pro-
gression on ruxolitinib even though this 
agent has a similar mechanism of action 
with ruxolitinib. New agents are also being 
explored to provide more options in the 
second-line setting. 

One such agent of interest is the 
HDM2 inhibitor navtemadlin (KRT-232). 
“Navtemadlin is given for 7 days every 28 
days (ie, 7 days on and 21 days off therapy). 
This is a novel approach to the treatment of 
patients in a second-line setting by inhibit-
ing a protein called p53. That is one of the 
master regulators of the cell functions. The 
hope is to have [use] of this therapy [for] the 
spleen and symptoms,” Verstovsek said. 

In the open-label phase 2 study 
(NCT03662126), which has been completed, 
navtemadlin was explored in patients with 
myelofibrosis who relapsed or were refrac-
tory to JAK inhibitors. At the recommended 
dose level and schedule of 240 mg daily for 
days 1 through 7 of a 28-day cycle, ≥35% 
spleen volume reduction was observed in 
16% of the patients (FIGURE). Responses 
were greater for patients who were not on 
ruxolitinib at the time of treatment initia-
tion and for patients who had a ruxolitinib 
washout period.8

In the randomized, controlled phase 
3 BOREAS trial (NCT03662126) the rec-
ommended dose of navtemadlin that 
was determined in phase 2 will be 
compared to best available therapy 
(hydroxyurea [Hydrea], chemotherapy, or 
supportive care) in patients with myelofi-
brosis who relapsed or were refractory to  
JAK inhibitors.  

Imetelstat at the higher dose (9.4 mg/kg 
administered intravenously every 3 weeks) 
resulted in longer overall survival (OS) 

and a higher total symptom score reduc-
tion compared with the lower dose  
(4.7-mg/kg) in patients with relapsed or 
refractory myelofibrosis after JAK inhibition in 
the phase 2 IMbark study (NCT02426086). 
Thirty-two percent of the patients in the 
high-dose arm had a ≥50% total symptom 
score reduction compared with 6.3% in the 
low-dose arm. Median OS was 29.9 months 
at the 9.4-mg/kg dose vs 19.9 months at the 
4.7-mg/kg dose.9

The phase 3 IMpactMF trial (NCT04576156) 
was recently launched to explore imetel-
stat vs best available therapy in patients 
who have not responded to JAK inhibitors.10  

NEW JAK INHIBITORS
Next-generation JAK inhibitors are also 
in advanced-stage clinical development 
to address the unmet needs of patients  
with cytopenias.

Momelotinib is an inhibitor of JAK1/2 as 
well as ACVR1 that has shown significant 
benefits in patients with myelofibrosis, 
regarding splenomegaly, constitutional 
symptoms, and anemia. In the 2 phase 3 trials 
SIMPLIFY-1 (NCT01969838) and SIMPLIFY-2 
(NCT02101268), momelotinib was explored 
in patients who were JAK inhibitor– 
naive and patients who had been previ-
ously treated with ruxolitinib, respectively.

In SIMPLIFY-1, the median OS was not 
reached in patients who were initially 
randomized to momelotinib (after fol-
low-up of 5 years), and the median OS was  
53.1 months in patients who crossed over 
from the ruxolitinib arm to momelotinib 
after the 24-week randomization period 
(HR, 0.99; P = .97). The median duration of 
splenic response was also not reached in 
patients treated with momelotinib.11

In SIMPLIFY-2, the median OS was  
34.3 months for the patients who were ini-
tially randomized to the momelotinib arm 
and 37.5 months for the patients who crossed 
over from the best available therapy (primarily 
ruxolitinib) arm to the momelotinib arm after  
24 weeks (HR, 0.96; P = .86).11 

“Benefit on anemia via inhibition of 
ACVR1 is of particular interest. With its inhi-
bition, one decreases the hepcidin, which 
is the master regulator of iron metabolism, 
and allows more iron to be available for 
erythropoiesis. Momelotinib therefore may 
control the quality of life, it may control the 
spleen to some degree, and now we know 
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that its additional mechanism of action may lead 
to improvement in anemia,” Verstovsek explained.

Further evaluation of momelotinib vs danazol is 
being conducted in the ongoing pivotal random-
ized phase 3 MOMENTUM trial (NCT04173494) in 
patients with myelofibrosis who are symptomatic, 
anemic, and had been previously treated with a 
JAK inhibitor.12

Pacritinib is a non-myelosuppressive inhibitor 
of JAK2, IRAK1, and CSF1R that is currently under 
priority review by the FDA.13 The phase 3 PER-
SIST-2 trial (NCT02055781) showed that pacritinib 
was effective in treating patients with myelofi-
brosis who also had thrombocytopenia (platelet 
count below 100 x 109/L). Spleen volume reduction 
≥35% was reported in 18% of patients vs 3% of 
patients treated with best available therapy.14 Cur-
rently, pacritinib is being evaluated in the pivotal 
phase 3 PACIFICA trial (NCT03165734) in patients 
with myelofibrosis and severe thrombocytopenia 
(platelet count below 50 x 109/L) in comparison 
with physician’s choice of therapy. 

With each of these new emerging medica-
tions, options are expanding and will continue to 
improve for patients with myelofibrosis. 

“The field is rapidly evolving from not having any 
drug approved until 2011 for myelofibrosis to hav-
ing almost 10 different phase 3 studies underway 

for new drugs in development for myelofibrosis. 
And if we are lucky enough to have half of these 
drugs approved, that would be amazing,” Ver-
stovsek commented. ●
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INVESTIGATORS CONTINUE TO look to 
novel antibody combinations that include 
antibody-drug conjugates (ADCs), as 
well as bispecific and trispecific anti-

bodies in preclinical and clinical trials, for 
patients with multiple myeloma (MM). 

“Multiple myeloma is a prime example 
of a heterogeneous disease that must 
be treated with multiple mechanisms of 
action,” said SAAD Z. USMANI, MD. Usmani 
is presenting virtually during the multiple 
myeloma session at the 2021 Society of 
Hematologic Oncology (SOHO) Annual  

Meeting.1 His presentation, “Novel BCMA 
Targeted ADCs, Bispecific and Trispecific 
Antibodies,” will emphasize that these 
agents will be part of the armamentar-
ium of the future but that investigators 
should be aware of their efficacy and 
safety profiles. That is especially true for 
belantamab mafodotin-blmf (Blenrep), a 
first-in-class ADC that targets the B-cell 
maturation antigen (BCMA). 

Single-agent belantamab demonstrated 
anti-myeloma activity and a manageable 
safety profile in the DREAMM-2 phase 

2 study (NCT03525678).2 In the study,  
293 patients were screened, and 196 
patients were included in the intention-
to-treat population. Patients were ran-
domized to receive 2.5 mg/kg or 3.4 mg/
kg belantamab via intravenous infusion 
every 3 weeks on day 1 of each cycle until 
disease progression or unacceptable 
toxicity. The intention-to-treat popula-
tion comprised all randomized patients,  
regardless of treatment administration. 
At data cutoff, 30 of 97 (31%) patients in 
the 2.5-mg arm had an overall response 

D O N ' T  M I S S  T H I S

Novel Antibody Combinations Expand 
Treatment Options in Multiple Myeloma
BY TONY BERBERABE, MPH
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(97.5% CI, 20.8%-42.6%) and 34 of 99 (34%) patients 
in the 3.4-mg arm had an overall response (97.5% 
CI, 23.9%-46.0%).

Regarding safety, the most common grade 3-4 
adverse events (AEs) observed in the 2.5-mg arm 
(n = 95) was keratopathy (27%), thrombocytope-
nia (20%), and anemia (20%). In the 3.4-mg arm  
(n = 99), most common AEs were keratopathy 
(21%), thrombocytopenia (33%), and anemia (25%).

“I think there’s a natural learning curve  
associated with every new product and technology 
in cancer medicine,” Usmani said in an interview 
with the SOHO Daily News before the conference. 
He recommended that community oncologists who 
treat patients with belantamab should partner 
with an ophthalmologist because keratopathy is 
considered an AE of special interest, as observed 
in clinical trials. He noted that it’s common to refer 
patients with cancer to other specialists in sub-
specialties to help meet patient needs. 

Turning to bispecific and trispecific anti-
bodies, Usmani noted that patients who are  

penta-refractory have notably poor outcomes, but 
that the horizon looks bright.

Bispecific antibodies have shown high response 
in early clinical trials. This type of antibody is 
engineered so that one end binds to the multiple 
myeloma cells and the other binds to the T cell. By 
targeting BCMA, CD38, GPRC5D, and FDRH5, these 
agents mobilize cytotoxic T cells to attack tumor 
cells through CD3. Additional research involving 
bispecific antibodies use natural killer (NK) cells 
through CD16 to carry out attacks on tumor cells, 
but this is in preclinical development.2

In order for this mode of treatment to be effec-
tive, the patient’s T cells have to be healthy and 
viable, and the bone marrow microenvironment 
has to be conducive, Usmani said. AEs are similar 
to chimeric antibody receptor (CAR) T-cell thera-
pies, which also uses T cells. These AEs include 
cytokine release syndrome and neurotoxicities,  
but “the proportion of patients who experience 
these AEs is lower and the grading is lower com-
pared with CAR T-cell therapy,” Usmani said.

Another caveat when considering using CAR 
T-cell therapy in patients is the length of time it 
takes to prepare the treatment. “Right now, the 
challenge with CAR T-cell therapy is the time it 
takes to collect the T cells and the wait for the 
product to come back,” Usmani said. “Many 
patients may have progressive disease requir-
ing additional chemotherapy for disease control, 
or they may no longer be eligible for CAR T-cell 
therapy because of the disease burden and  
renal failure.”

Usmani highlighted findings from a phase 1 
first-in-human study (NCT03145181) evaluating 
teclistamab, a bispecific antibody, in patients 
with relapsed/refractory multiple myeloma.3 The 
primary objectives were to identify the recom-
mended phase 2 dose in part 1 of the study and 
determine the agent’s safety and tolerability at 
the recommended phase 2 dose, which was part 
2 of the study. 

There were 219 patients screened for inclusion 
and 157 patients were enrolled and received at 

TABLE .  Compar i son  o f  Ant i -BCMA Treatment  Moda l i t i es 4

CAR T CELLS ADCS BISPECIFIC ANTIBODIES

PROS
Unprecedented response rates, including MRD negativity 
in heavily pretreated patients

Off the shelf Off the shelf

Onetime intervention; long chemotherapy holiday 
resulting in median PFS about 1 year

Encouraging response rates Deep responses

1-hour infusion every 3 weeks Limited severe CRS; Further data on their use in 
elderly patients is needed

No CRS and can be given in community settings Can be given in community settings

CONS
Ocular toxicity; requires close collaboration with 
ophthalmology and may negatively impact quality 
of life

More data needed to determine the need for 
admissions with initial doses

Requires complex infrastructure with a stem cell 
laboratory and nursing and ICU/ER training; thus 
restricted to accredited centers

Thrombocytopenia Limited data in triple-class/penta-refractory

CRS; what is its role in elderly and frail patients? Need for continuous treatment until progression Dosing/schedule to be determined

Impact of bridging chemotherapy on duration of remission Need for continuous treatment until progression Modest ORR and PFS in patients who are triple-
class/penta-refractory

Cost, given relapses occur, even in patients who are 
MRD-negative

Toxicities require further study; neuro- 
pathy, infections

Low white cells and platelets after CAR T requiring 
ongoing/frequent monitoring and treatment
Management of CAR T relapses challenging, especially if 
administered soon after fludarabine/cyclophosphamide, 
given impact on T cells

ADCs, antibody-drug conjugates; BCMA, B-cell maturation antigen; CAR, chimeric antigen receptor; CRS, cytokine release syndrome; ICU/ER, intensive-care unit/emergency 
room; MRD, minimal residual disease; ORR, objective response rate; PFS, progression-free survival. 
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Multiple myeloma is a prime 
example of a heterogeneous disease 
that must be treated with multiple 
mechanisms of action.   — SAAD Z. USMANI, MD

least 1 dose of the agent (intravenous admin-
istration, n = 84; subcutaneous administration, 
n = 73). A total of 40 patients were given the rec-
ommended phase 2 dose.

Investigators reported no dose-limiting toxici-
ties at the recommended phase 2 dose in the first 
part of the study. In the 40 patients treated at the 
recommended phase 2 dose, the most common 
treatment-emergent AEs were cytokine release 
syndrome in 28 (70%; all grade 1 or 2 events) and 
neutropenia in 26 (65%) patients (grade 3 or 4 in  
16 [40%]). 

Responses were encouraging, with the overall 
response rate in patients treated at the recom-
mended phase 2 dose at 65% (95% CI, 48%-79%). 
Investigators reported a very good partial response 
or better for 58% of patients. Median duration of 

response was not reached for the recommended 
phase 2 dose and 85% of responders were alive 
and continuing treatment after 7.1 months’ median 
follow-up (interquartile range, 5.1-9.1). 

Another area of preclinical development 
involves trispecific antibodies. These antibodies 
may provide a T-cell costimulatory signal such 
as CD28, or alternatively, dual MM antigens to 
increase specificity of NK or T-cell targeting.4

“Trispecific antibodies can stimulate T or NK 
cells, but the other 2 [binding domains] will have  
2 separate recognition patterns for 2 different 
kinds of surface markers,” Usmani said. “These 
antibodies haven’t reached the clinical trial set-
ting yet, but the concept is intriguing. So their 
development is similar to the development of 
bispecific antibodies.”

A comparison of anti-BCMA modalities is 
shown in the TABLE.4

Usmani concluded by emphasizing the impor-
tance of using combination therapies because it 
“has made the most impact in terms of improving 
survival outcomes, especially in the relapsed/
refractory setting.” With the emergence of 
these novel antibodies, a similar approach will 
be required. “That will be a key message in my 
presentation. These immunotherapies are prom-
ising, but just targeting BCMA is not going to 
[be curative.] This approach could be part of the 
strategy,” he said. ●
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G U I D E L I N E S

Targeted Therapies in Chronic 
Lymphocytic Leukemia 
BY SUZANNE MORRIS, DVM

AMONG PATIENTS WITH chronic lym-
phocytic leukemia (CLL) needing 
treatment, IGHV mutation and 
TP53 absence are associated with 

good response rates and deep remissions 
with chemoimmunotherapy.1 However, 
many patients have complicating factors, 
including comorbidities and older age, that 
make them poor candidates for chemoim-
munotherapy. Treatment selection can be 
further confounded by the heterogeneous 
biology of CLL, which manifests in variable 
clinical presentations and encompasses 
mutational and chromosomal alteration 
differences between patients.2 

Hence, many patients do not fall within 
the first-described category. However, 
particularly for individuals with high-risk 
CLL, targeted agents are changing the 
treatment landscape.1 Current efforts 
to address the needs of patients with 
high-risk CLL are focused on the investi-
gation and use of Bruton tyrosine kinase 
(BTK) inhibitors and B-cell lymphoma  
2 (BCL-2) inhibitors.2 

“Today in CLL we are mostly moving 
away from chemotherapy-based regi-
mens. The 2 main mechanisms that are 
employed in the therapy of CLL [are] 
targeting B-cell receptor signaling with 

BTK [inhibitors] such as ibrutinib [Imbru-
vica] and acalabrutinib [Calquence] and 
targeting BCL-2 with venetoclax [Vene-
toclax]. And there are some other drugs 
in development that also target BCL-2,” 
said ALEXEY V. DANILOV, MD, PHD, pro-
fessor in the Department of Hematology 
and Hematopoietic Cell Transplantation 
and associate director of the Toni Ste-
phenson Lymphoma Center at City of Hope 
Comprehensive Cancer Center in Duarte, 
California, in an interview ahead of the 
Society of Hematologic Oncology (SOHO) 
2021 Annual Meeting with the SOHO  
Daily News. 

A L E X E Y  V .  
D A N I L O V ,  M D ,  P H D
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The most difficult population is patients who 
progressed on both a BTK inhibitor, such as ibrutinib 

and acalabrutinib, and venetoclax. For these patients, we 
have some therapies, such as MCL-1 inhibitors and CDK9 
inhibitors, in development, but also an interesting field 
[that] shows great promise is cellular and immune  
therapies. In particular, CAR T cells have shown 
efficacy in this patient population.

— ALEXEY V. DANILOV, MD, PHD

The patient’s particular disease biology 
also should be considered when selecting 
chemotherapy for patients with CLL. “I 
think it is important to know as much about 
[the patient’s] CLL at the time [of] that 
patient’s first treatment. It is important to 
know their genetic disease composition. 
For example, if patients have del(17p), they 
should not receive chemotherapy, they 
should only receive novel agents,” said 
Danilov, who will present “New Targetable 
Pathways” during the chronic lymphocytic 
leukemia session at the Society of Hema-
tologic Oncology 2021 Annual Meeting.

B-cell receptor (BCR) signaling involves 
kinases and phosphatases involved in 
B-cell activation. Normally, random seg-
mental rearrangements of IGH and IGL 
result in a B cell’s distinctive antigen- 
binding site, which is rarely shared with 
other B cells. The rarity of shared BCRs, 
however, does not occur in approxi-
mately 30% of patients with CLL, in whom 
BCR expression is similar if not identical 
across B cells. Also, patients with shared 
BCR features share clinical features. Fur-
thermore, patients with less than 2% of 
IGHV mutation have been shown to have 
increased BCR polyreactivity and disease 
aggression, poor biomarkers, and reduced 
survival times. BCR signaling is blocked 
by BTK inhibitors. Except for T cells and 
plasma cells, BTK is expressed in all 
hematopoietic cell lines and is involved 

in the amplification and transmission of 
cell surface molecule signals. Inhibition of 
BTK, therefore, affects cell migration, pro-
liferation, and survival mechanisms.2 

BTK INHIBITORS
Ibrutinib, the first BTK inhibitor to be 
approved by the FDA for use in CLL, is 
a covalent BTK inhibitor that earned 
approval in 2014 for use in previously 
treated CLL after it was associated with 
an objective response rate (ORR) of 71% 
in a phase 1b/2 clinical trial.1,3,4 In subse-
quent clinical trials, ibrutinib continued 
to demonstrate superior overall survival 
(OS) and progression-free survival (PFS) 
over those of anti-CD20 monoclonal anti-
body ofatumumab (Arzerra) in high-risk, 
relapsed or refractory (R/R) patients.1,5 In 
the first-line setting, ibrutinib treatment 
improved OS and PFS compared with chlo-
rambucil (Leukeran), a trend that persisted 
at a 60-month follow-up.6,7 However, ibruti-
nib toxicities and disease progression on 
the therapy present a challenge to its con-
tinuation in patients with CLL. This pattern 
was observed, for example, in a real-world 
study that reported a rate of ibrutinib 
monotherapy discontinuance of 41%.1,8

The second-generation BTK inhibi-
tor acalabrutinib was approved by the 
FDA for use in CLL in 2019, and retro-
spective data suggest that it may be tol-
erated better than its first-generation 

predecessor.9-11 This characteristic is 
attributed to the agent’s reduced off- 
target binding (eg, with EGFR and ITK) rel-
ative to that of ibrutinib.12 Two phase 3 tri-
als demonstrated acalabrutinib efficacy in 
terms of PFS in both the first-line and R/R 
settings.13,14 Although a head-to-head trial 
comparison of acalabrutinib with ibruti-
nib has yet to be completed, an ongoing 
phase 3 trial (NCT02477696) is investigat-
ing acalabrutinib vs ibrutinib in high-risk 
patients with PFS as the primary end point 
and adverse events (AEs) as secondary  
end points.15 

“We now have emerging good data that 
second-generation [BTK inhibitors] such 
as acalabrutinib and zanubrutinib [Bruk-
insa], even though they seem to have sim-
ilar efficacy to ibrutinib, they have fewer 
[adverse] effects, particularly atrial fibril-
lation,” Danilov said. 

VENETOCLAX-BASED REGIMENS
Another signaling target is BCL-2, which 
sequesters proapoptotic proteins Bak and 
Bax and in CLL cells has been found to be 
overexpressed. BCL-2 also has been asso-
ciated with therapy resistance.2 Veneto-
clax is a BCL-2 inhibitor approved for use 
in patients with CLL and del(17p). It also 
was approved in combination with obinu-
tuzumab (Gazyva) in the first-line setting.16 
The combination of venetoclax with obinu-
tuzumab was studied in a phase 3 trial 
(NCT02242942) in which the combination 
demonstrated improved PFS over chloram-
bucil combined with obinutuzumab in the 
first-line setting.17 Another phase 3 trial 
(NCT02005471) examined the combination 
of venetoclax and rituximab (Rituxan) com-
pared with bendamustine and rituximab in 
patients with R/R CLL and found improved 
PFS in the venetoclax-rituximab trial arm.18 

“If patients progress on [BTK inhibitors], 
they typically will have 3 options, and the 
best option so far, in terms of approved 
therapies, would be a venetoclax-based 
regimen. This approach is associated 
with highest response rate in this setting. 
The newer options are drugs like nonco-
valent BTK inhibitors, which also seem to 
have response rates. So that would be an 
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alternative option in the near future. However, it 
is important to enroll these patients in clinical tri-
als,” Danilov said. 

The fixed duration of venetoclax administration 
in the phase 3 trials also suggested the possibility 
of a set time period without chemotherapy, which 
appeals to high-risk patients with restricted treat-
ment options.1 

However, Danilov pointed out, progression on 
these agents remains a challenge for patients 
with CLL. “Resistance to these agents is still 
inevitable, particularly in patients with high-risk 
CLL, such as those who have complex karyotype 
or del(17p), who are more likely to develop resis-
tance and have shorter PFS on both BTK inhibitors 
and venetoclax combinations. There are ongoing 
efforts to address this problem where patients 
progress on [BTK inhibitors] or venetoclax,” Dani-
lov said. 

A disadvantage of covalent BTK inhibitors’ 
irreversible binding is the contribution to patient 
resistance. The irreversible inhibitors are not able 
to efficiently bind BTK in treated patients when 
BTK variation occurs. However, noncovalent BTK 
inhibitors such as fenebrutinib have demonstrated 
sustained activity toward variations of BTK.12 

“Among the targeted therapies, the compounds 
that have advanced the farthest in clinical trials 
are noncovalent BTK inhibitors. In CLL, resistance 
to ibrutinib and acalabrutinib is mediated by a 
mutation in the ATP binding domain of the BTK so 
that those drugs can no longer fit and inhibit its 
kinase function. The noncovalent BTK inhibitors 
bind different BTK and therefore they can over-
come this resistance mechanism,” Danilov said.

In the 2021 BRUIN phase 1/2 study (NCT03740529), 
323 patients with R/R B-cell malignancies were 
treated with 7 dose levels of the noncovalent BTK 
inhibitor pirtobrutinib (LOXO-305).19,20 The study’s 
primary end points were the maximum tolerated 
dose (phase 1) and ORR (phase 2). For patients 
with CLL or small lymphocytic lymphoma who 
had previously been treated with a covalent BTK 
inhibitor, the ORR was 62% with pirtobrutinib (95% 
CI, 53%-71%). The ORR in patients with CLL and 
with covalent BTK-inhibitor resistance was 67%, 
and the 117 patients who showed response have 
remained progression free.20

ADDITIONAL NOVEL APPROACHES
Other agents that target myeloid cell leukemia-1 
(MCL-1) or BCLX are in early clinical trial phases. 

The MCL-1-targeting agent AZD5991 is being 
investigated in a phase 1/2 trial (NCT03218683) 
as a monotherapy or combined with venetoclax 
in patients with R/R hematologic malignancies.21 
A phase 1b dose-escalation study will involve 
several arms, with 1 including AZD5991 with 
azacitidine in patients with hypermethylated and 
biomarker-negative acute myeloid. In a phase 
1b/2 trial (NCT03013998), patients will be enrolled 
into hypermethylated and biomarker-negative 
cohorts.22 Also, AZD4320, an agent targeting both 
BCL-2 and BCLX, was in a first-time-in-human 
phase 1 trial (NCT04214093) that has been com-
pleted (results not yet reported) in patients with 
advanced solid tumors, hematologic malignan-
cies, lymphoma, and multiple myeloma.23

“The most difficult population is patients who pro-
gressed on both a BTK inhibitor, such as ibrutinib and 
acalabrutinib, and venetoclax. For these patients, we 
have some therapies, such as MCL-1 inhibitors and 
CDK9 inhibitors, in development, but also an inter-
esting field [that] shows great promise is cellular 
and immune therapies. In particular, CAR [chimeric 
antigen receptor] T cells have shown efficacy in this 
patient population,” Danilov said. 

CAR T-CELL THERAPY
CAR T-cell therapy has also been an ongoing 
facet of investigation in R/R CLL.24,25 Modifications 
to the CAR T cells have defined each generation 
of the therapy, thereby improving efficacy. With 
the fourth generation, CAR T cells have modifi-
cations, including transgenes that encode for 
cytokine secretion. There are numerous ongoing 
trials of CAR T-cell therapy in CLL that target the 
CLL surface antigens CD19, CD20, or CD23 (eg, 
NCT04732845, NCT04007029).26,27 

“Among patients treated with CAR T cells, 
responses are [approximately] 80% to 90%, 
including in patients who are refractory to both 
ibrutinib and venetoclax. In some patients, these 
responses are durable. So, this is one potential 
approach for patients with CLL who have pro-
gressed on both venetoclax and BTK inhibitors,” 
Danilov said. “Another novel approach is bispe-
cific antibodies. Bispecific antibodies have very 
high efficacy in diffuse large cell lymphoma and 
in follicular lymphoma, and mosunetuzumab 
(BTCT4465A), glofitamab, epcoritamab, and other 
drugs are currently in clinical trials.”

Most bispecific antibodies (bsAbs) have been 
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developed to support the engagement of 
T cells and to activate antitumor cell anti-
body-dependent cellular toxicity (ADCC) 
and to activate or inhibit cell surface 
receptors. BsAbs have versions of heavy 
and light chain domains and may or may 
not retain the fragment crystallizable (Fc) 
region, the portion of the structure that is 
bound by cell surface receptors. Most of 
the bsAbs that have advanced in clinical 
trials possess the Fc region and therefore 
also retain the advantages of IgG antibody 
pharmacokinetics and lower immunoge-
nicity. The latter characteristic results in 
better tolerability with these agents.28  

Mosunetuzumab is a bsAb that has 
been studied in other types of lymphomas 
such as follicular lymphoma (FL) and dif-
fuse large B-cell lymphoma (DLBCL).28 In 
patients with relapsed FL, mosunetuzumab 
was associated with a 68% ORR and with 
50% of the patients achieving complete 
remission (CR). With a median study time 
of 14.5 months, 62% of the responders 
remained in remission at the data cutoff, 
with a median duration of response of  
24 months.29 Mosunetuzumab is also 
being investigated in the first-line setting 
in DLBCL as monotherapy and combined 
with chemotherapy in a phase 1/2 trial 
(NCT02500407). The trial’s early results 
showed that the ORR in patients treated 
with mosunetuzumab was 58% and the 
CR rate was 42%.30 There is now a phase 
1/2 dose escalation study (NCT02500407) 
under way of mosunetuzumab with or 
without atezolizumab (Tecentriq) in 
patients with R/R non-Hodgkin lymphoma 
and CLL.31 

“Because of the special mechanism of 
cellular and antibody-based therapies, 
bispecific antibodies are still effective in 
patients who have high-risk disease such 
as del(17p) and complex karyotype. There 
is a lot of excitement there in terms of drug 
development,” Danilov said. ●

REFERENCES

1. Gordon MJ, Danilov AV. The evolving role of Bruton’s tyrosine ki-

nase inhibitors in chronic lymphocytic leukemia. Ther Adv Hematol. 

2021;12:2040620721989588. doi:10.1177/2040620721989588

2. Ferrer G, Montserrat E. Critical molecular pathways in CLL thera-

py. Mol Med. 2018;24(1):9. doi:10.1186/s10020-018-0001-1

3. Azvolinsky A. FDA approves ibrutinib for chronic lymphocytic 

leukemia. Cancer Network. February 12, 2014. Accessed August 6, 

2021. https://www.cancernetwork.com/view/fda-approves-ibruti-

nib-chronic-lymphocytic-leukemia

4. Byrd JC, Furman RR, Coutre SE, et al. Targeting BTK with ibru-

tinib in relapsed chronic lymphocytic leukemia. N Engl J Med. 

2013;369(1):32-42. doi:10.1056/NEJMoa1215637

5. Byrd JC, Hillmen P, O’Brien S, et al. Long-term follow-up of 

the RESONATE phase 3 trial of ibrutinib vs ofatumumab. Blood. 

2019;133(19):2031-2042. doi:10.1182/blood-2018-08-870238

6. Burger JA, Tedeschi A, Barr PM, et al; RESONATE-2 Investiga-

tors. Ibrutinib as initial therapy for patients with chronic lymphocytic 

leukemia. N Engl J Med. 2015;373(25):2425-2437. doi:10.1056/NEJ-

Moa1509388

7. Burger JA, Barr PM, Robak T, et al. Long-term efficacy and 

safety of first-line ibrutinib treatment for patients with CLL/SLL: 5 

years of follow-up from the phase 3 RESONATE-2 study. Leukemia. 

2020;34(3):787-798. doi:10.1038/s41375-019-0602-x 

8. Mato AR, Nabhan C, Thompson MC, et al. Toxicities and outcomes 

of 616 ibrutinib-treated patients in the United States: a real-world 

analysis. Haematologica. 2018;103(5):874-879. doi:10.3324/haema-

tol.2017.182907 

9. Awan FT, Schuh A, Brown JR, et al. Acalabrutinib monotherapy 

in patients with chronic lymphocytic leukemia who are intolerant to 

ibrutinib. Blood Adv. 2019;3(9):1553-1562. doi:10.1182/bloodadvanc-

es.2018030007 

10. Broderick JM. FDA approves acalabrutinib for CLL. OncLive®. No-

vember 21, 2019. Accessed August 6, 2021. https://www.onclive.com/

view/fda-approves-acalabrutinib-for-cll

11. Yazdy MS, Mato AR, Roeker LE, et al. Toxicities and outcomes of 

acalabrutinib-treated patients with chronic lymphocytic leukemia: a 

retrospective analysis of real world patients. Blood. 2019;134(suppl 

1):4311. doi:10.1182/blood-2019-130062

12. Zain R, Vihinen M. Structure-function relationships of covalent 

and non-covalent BTK inhibitors. Front Immunol. 2021;12:694853. 

doi:10.3389/fimmu.2021.694853 

13. Ghia P, Pluta A, Wach M, et al. ASCEND: phase III, randomized 

trial of acalabrutinib versus idelalisib plus rituximab or bendamus-

tine plus rituximab in relapsed or refractory chronic lymphocytic leu-

kemia. J Clin Oncol. 2020;38(25):2849-2861. doi:10.1200/JCO.19.03355

14. Sharman JP, Egyed M, Jurczak W, et al. Acalabrutinib with or 

without obinutuzumab versus chlorambucil and obinutuzumab for 

treatment-naive chronic lymphocytic leukaemia (ELEVATE TN): a ran-

domised, controlled, phase 3 trial. Lancet. 2020;395(10232):1278-1291. 

doi:10.1016/S0140-6736(20)30262-2

15. Study of acalabrutinib (acp-196) versus ibrutinib in previously 

treated subjects with high risk CLL. Clinicaltrials.gov. Updated May 

20, 2021. Accessed August 6, 2021. https://www.clinicaltrials.gov/

ct2/show/NCT02477696

16. Combination therapy with venetoclax approved for chronic 

lymphocytic leukemia. National Cancer Institute. June 17, 2019. 

Accessed August 6, 2021. https://www.cancer.gov/news-events/

cancer-currents-blog/2019/venetoclax-obinutuzumab-fda-approv-

al-cll-sll

17. Fischer K, Al-Sawaf O, Bahlo J, et al. Venetoclax and obinutu-

zumab in patients with CLL and coexisting conditions. N Engl J Med. 

2019;380(23):2225-2236. doi:10.1056/NEJMoa1815281

18. Seymour JF, Kipps TJ, Eichhorst B, et al. Venetoclax-rituximab in 

relapsed or refractory chronic lymphocytic leukemia. N Engl J Med. 

2018;378(12):1107-1120. doi:10.1056/NEJMoa1713976

19. A study of oral LOXO-305 in patients with previously treat-

ed CLL/SLL or NHL. ClinicalTrials.gov. Updated July 23, 2021. 

Accessed August 10, 2021. https://clinicaltrials.gov/ct2/show/

NCT03740529?term=NCT03740529&cond=Chronic+Lymphocytic+Leu-

kemia&draw=2&rank=1

20. Mato AR, Shah NN, Jurczak W, et al. Pirtobrutinib in relapsed or 

refractory B-cell malignancies (BRUIN): a phase 1/2 study. Lancet. 

2021;397(10277):892-901. doi:10.1016/S0140-6736(21)00224-5 

21. Study of AZD5991 alone or in combination with venetoclax in re-

lapsed or refractory haematologic malignancies. ClinicalTrials.gov. 

Updated July 15, 2021. Accessed August 16, 2021. https://clinicaltri-

als.gov/ct2/show/NCT03218683?term=AZD5991&draw=1&rank=1

22. Study of biomarker-based treatment of acute myeloid leukemia. 

ClinicalTrials.gov. Updated June 29, 2021. https://clinicaltrials.gov/

ct2/show/NCT03013998?term=AZD5991&draw=1&rank=2

23. A study of AZD0466 in patients with advanced hematologic or 

solid tumors. ClinicalTrials.gov. Updated July 21, 2021. Accessed Au-

gust 16, 2021. https://clinicaltrials.gov/ct2/show/NCT04214093?ter-

m=AZD4320&draw=2&rank=1

24. Mancikova V, Smida M. Current state of CAR T-cell therapy 

in chronic lymphocytic leukemia. Int J Mol Sci. 2021;22(11):5536. 

doi:10.3390/ijms22115536 

25. Porter DL, Levine BL, Kalos M, Bagg A, June CH. Chimeric anti-

gen receptor-modified T cells in chronic lymphoid leukemia. N Engl J 

Med. 2011;365(8):725-733. doi:10.1056/NEJMoa1103849

26. Human antiCD19 chimeric antigen receptor T cells for relapsed 

or refractory lymphoid malignancies. ClinicalTrials.gov. Updated 

May 10, 2021. Accessed August 7, 2021. https://clinicaltrials.gov/ct2/

show/NCT04732845?term=CAR+T-cell&cond=Chronic+Lymphocyt-

ic+Leukemia&draw=2&rank=5

27. Modified immune cells (CD19/CD20 CAR-T cells) in treating pa-

tients with recurrent or refractory B-cell lymphoma or chronic 

lymphocytic leukemia. ClinicalTrials.gov. Updated November 19, 

2020. Accessed August 7, 2021. https://clinicaltrials.gov/ct2/show/

NCT04007029?term=CAR+T-cell&cond=Chronic+Lymphocytic+Leu-

kemia&draw=1&rank=7

28. Salvaris R, Ong J, Gregory GP. Bispecific antibodies: a review of 

development, clinical efficacy and toxicity in B-cell lymphomas. J 

Pers Med. 2021;11(5):355. doi:10.3390/jpm11050355

29. Assouline SE, Kim WS,  Sehn LH, et al. Mosunetuzumab shows 

promising efficacy in patients with multiply relapsed follicular lym-

phoma: updated clinical experience from a phase I dose-escalation 

trial. Blood. 2020;136(suppl 1):42-44. doi:10.1182/blood-2020-135839

30. Olszewski AJ, Avigdor A, Babu S, et al; Single-agent mosunetu-

zumab is a promising safe and efficacious chemotherapy-free reg-

imen for elderly/unfit patients with previously untreated diffuse 

large B-cell lymphoma. Blood. 2020;136(suppl 1):43-45. doi:10.1182/

blood-2020-136255

31. A safety, efficacy and pharmacokinetic study of BTCT4465A 

(mosunetuzumab) as a single agent and combined with atezoli-

zumab in non-Hodgkin’s lymphoma (NHL) and chronic lympho-

cytic leukemia (CLL). ClinicalTrials.gov. Updated August 5, 2021. 

Accessed August 7, 2021. https://clinicaltrials.gov/ct2/show/

NCT02500407?term=mosunetuzumab&cond=Chronic+Lymphocytic+-

Leukemia&draw=2&rank=1



C

M

Y

CM

MY

CY

CMY

K

TO-SOHO2021-AD1-vector.pdf   1   8/10/2021   3:47:10 PM

https://www.sohoonline.org/
https://www.sohoonline.org/


INDICATION 
LENVIMA is indicated in combination with everolimus for the treatment 
of patients with advanced renal cell carcinoma (RCC) following one prior 
anti-angiogenic therapy.

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC, hypertension occurred in 73% of patients on LENVIMA 
(44% grade 3-4). In RCC, hypertension occurred in 42% of patients on LENVIMA 
+ everolimus (13% grade 3). Systolic blood pressure ≥160 mmHg occurred in 
29% of patients, and 21% had diastolic blood pressure ≥100 mmHg. In HCC, 
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). 
Grade 4 hypertension was not reported in HCC.

Serious complications of poorly controlled hypertension have been 
reported. Control blood pressure prior to initiation. Monitor blood pressure 
after 1 week, then every 2 weeks for the fi rst 2 months, and then at least 
monthly thereafter during treatment. Withhold and resume at reduced dose 
when hypertension is controlled or permanently discontinue based 
on severity.

Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur 
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and 
HCC, grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-
treated patients. Monitor for clinical symptoms or signs of cardiac 
dysfunction. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Arterial Thromboembolic Events. Among patients receiving LENVIMA 
or LENVIMA + everolimus, arterial thromboembolic events of any severity 
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 
arterial thromboembolic events ranged from 2% to 3% across all clinical 
trials. Permanently discontinue following an arterial thrombotic event. The 
safety of resuming after an arterial thromboembolic event has not been 
established, and LENVIMA has not been studied in patients who have had 
an arterial thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1,327 LENVIMA-treated 
patients with malignancies other than HCC, serious hepatic adverse 
reactions occurred in 1.4% of patients. Fatal events, including hepatic

failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of 
patients. In HCC, hepatic encephalopathy occurred in 8% of LENVIMA-
treated patients (5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% 
of LENVIMA-treated patients; 2% of patients discontinued LENVIMA due to 
hepatic encephalopathy, and 1% discontinued due to hepatic failure.

Monitor liver function prior to initiation, then every 2 weeks for the fi rst 
2 months, and at least monthly thereafter during treatment. Monitor 
patients with HCC closely for signs of hepatic failure, including hepatic 
encephalopathy. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Renal Failure or Impairment. Serious including fatal renal failure or 
impairment can occur with LENVIMA. Renal impairment was reported in 
14% and 7% of LENVIMA-treated patients in DTC and HCC, respectively. 
Grade 3-5 renal failure or impairment occurred in 3% of patients with DTC 
and 2% of patients with HCC, including 1 fatal event in each study. In 
RCC, renal impairment or renal failure was reported in 18% of LENVIMA + 
everolimus–treated patients (10% grade 3). 

Initiate prompt management of diarrhea or dehydration/hypovolemia. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue for renal failure or impairment based on severity. 

Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% 
of LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred 
in 11% and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred 
in 31% of patients receiving LENVIMA + everolimus (8% grade 3). Monitor 
for proteinuria prior to initiation and periodically during treatment. If urine 
dipstick proteinuria ≥2+ is detected, obtain a 24-hour urine protein. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue based on severity.

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.  

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination 
following anti-angiogenic therapy in advanced RCC1,2

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

See a spectrum
of results

•   14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1) 
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1

 — 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm  Number of subjects at risk
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RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence interval; HR=hazard ratio.

     Visit

  www.LENVIMA.com/hcp
               to learn more

SELECTED SAFETY INFORMATION

Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799 
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and 
HCC, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi stula.

QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred 
in 9% of LENVIMA-treated patients and QT interval prolongation of >500 
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in 
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms 
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of 
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.

Monitor and correct electrolyte abnormalities at baseline and periodically 
during treatment. Monitor electrocardiograms in patients with congenital 
long QT syndrome, congestive heart failure, bradyarrhythmias, or those who 
are taking drugs known to prolong the QT interval, including Class Ia and III 
antiarrhythmics. Withhold and resume at reduced dose upon recovery 
based on severity.

Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of 
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved

or resolved following calcium supplementation with or without dose 
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred 
in 6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 
hypocalcemia occurred in 0.8% of LENVIMA-treated patients. Monitor 
blood calcium levels at least monthly and replace calcium as necessary 
during treatment. Withhold and resume at reduced dose upon recovery or 
permanently discontinue depending on severity.

•   26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1

 —  21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
 —  Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received 

everolimus

•   The treatment e� ect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review 
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1

•   Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously 
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or 
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to 
have histological confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

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

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



INDICATION 
LENVIMA is indicated in combination with everolimus for the treatment 
of patients with advanced renal cell carcinoma (RCC) following one prior 
anti-angiogenic therapy.

SELECTED SAFETY INFORMATION
Warnings and Precautions
Hypertension. In DTC, hypertension occurred in 73% of patients on LENVIMA 
(44% grade 3-4). In RCC, hypertension occurred in 42% of patients on LENVIMA 
+ everolimus (13% grade 3). Systolic blood pressure ≥160 mmHg occurred in 
29% of patients, and 21% had diastolic blood pressure ≥100 mmHg. In HCC, 
hypertension occurred in 45% of LENVIMA-treated patients (24% grade 3). 
Grade 4 hypertension was not reported in HCC.

Serious complications of poorly controlled hypertension have been 
reported. Control blood pressure prior to initiation. Monitor blood pressure 
after 1 week, then every 2 weeks for the fi rst 2 months, and then at least 
monthly thereafter during treatment. Withhold and resume at reduced dose 
when hypertension is controlled or permanently discontinue based 
on severity.

Cardiac Dysfunction. Serious and fatal cardiac dysfunction can occur 
with LENVIMA. Across clinical trials in 799 patients with DTC, RCC, and 
HCC, grade 3 or higher cardiac dysfunction occurred in 3% of LENVIMA-
treated patients. Monitor for clinical symptoms or signs of cardiac 
dysfunction. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Arterial Thromboembolic Events. Among patients receiving LENVIMA 
or LENVIMA + everolimus, arterial thromboembolic events of any severity 
occurred in 2% of patients in RCC and HCC and 5% in DTC. Grade 3-5 
arterial thromboembolic events ranged from 2% to 3% across all clinical 
trials. Permanently discontinue following an arterial thrombotic event. The 
safety of resuming after an arterial thromboembolic event has not been 
established, and LENVIMA has not been studied in patients who have had 
an arterial thromboembolic event within the previous 6 months.

Hepatotoxicity. Across clinical studies enrolling 1,327 LENVIMA-treated 
patients with malignancies other than HCC, serious hepatic adverse 
reactions occurred in 1.4% of patients. Fatal events, including hepatic

failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of 
patients. In HCC, hepatic encephalopathy occurred in 8% of LENVIMA-
treated patients (5% grade 3-5). Grade 3-5 hepatic failure occurred in 3% 
of LENVIMA-treated patients; 2% of patients discontinued LENVIMA due to 
hepatic encephalopathy, and 1% discontinued due to hepatic failure.

Monitor liver function prior to initiation, then every 2 weeks for the fi rst 
2 months, and at least monthly thereafter during treatment. Monitor 
patients with HCC closely for signs of hepatic failure, including hepatic 
encephalopathy. Withhold and resume at reduced dose upon recovery or 
permanently discontinue based on severity.

Renal Failure or Impairment. Serious including fatal renal failure or 
impairment can occur with LENVIMA. Renal impairment was reported in 
14% and 7% of LENVIMA-treated patients in DTC and HCC, respectively. 
Grade 3-5 renal failure or impairment occurred in 3% of patients with DTC 
and 2% of patients with HCC, including 1 fatal event in each study. In 
RCC, renal impairment or renal failure was reported in 18% of LENVIMA + 
everolimus–treated patients (10% grade 3). 

Initiate prompt management of diarrhea or dehydration/hypovolemia. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue for renal failure or impairment based on severity. 

Proteinuria. In DTC and HCC, proteinuria was reported in 34% and 26% 
of LENVIMA-treated patients, respectively. Grade 3 proteinuria occurred 
in 11% and 6% in DTC and HCC, respectively. In RCC, proteinuria occurred 
in 31% of patients receiving LENVIMA + everolimus (8% grade 3). Monitor 
for proteinuria prior to initiation and periodically during treatment. If urine 
dipstick proteinuria ≥2+ is detected, obtain a 24-hour urine protein. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue based on severity.

Diarrhea. Of the 737 LENVIMA-treated patients in DTC and HCC, diarrhea 
occurred in 49% (6% grade 3). In RCC, diarrhea occurred in 81% of 
LENVIMA + everolimus–treated patients (19% grade 3). Diarrhea was the 
most frequent cause of dose interruption/reduction, and diarrhea recurred 
despite dose reduction. Promptly initiate management of diarrhea. Withhold 
and resume at reduced dose upon recovery or permanently discontinue 
based on severity.  

LENVIMA + everolimus is the only TKI-mTOR inhibitor combination 
following anti-angiogenic therapy in advanced RCC1,2

Let LENVIMA® change the way you view treatment

in second-line advanced RCC

See a spectrum
of results

•   14.6-month median PFS (95% CI: 5.9-20.1) with LENVIMA + everolimus vs 5.5 months (95% CI: 3.5-7.1) 
with everolimus alone (HR: 0.37 [95% CI: 0.22-0.62])1

 — 26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm  Number of subjects at risk
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RCC=renal cell carcinoma; PFS=progression-free survival; TKI=tyrosine kinase inhibitor; mTOR=mammalian target of rapamycin; CI=confi dence interval; HR=hazard ratio.

     Visit

  www.LENVIMA.com/hcp
               to learn more

SELECTED SAFETY INFORMATION

Warnings and Precautions (cont’d)
Fistula Formation and Gastrointestinal Perforation. Of the 799 
patients treated with LENVIMA or LENVIMA + everolimus in DTC, RCC, and 
HCC, fi stula or gastrointestinal perforation occurred in 2%. Permanently 
discontinue in patients who develop gastrointestinal perforation of any 
severity or grade 3-4 fi stula.

QT Interval Prolongation. In DTC, QT/QTc interval prolongation occurred 
in 9% of LENVIMA-treated patients and QT interval prolongation of >500 
ms occurred in 2%. In RCC, QTc interval increases of >60 ms occurred in 
11% of patients receiving LENVIMA + everolimus and QTc interval >500 ms 
occurred in 6%. In HCC, QTc interval increases of >60 ms occurred in 8% of 
LENVIMA-treated patients and QTc interval >500 ms occurred in 2%.

Monitor and correct electrolyte abnormalities at baseline and periodically 
during treatment. Monitor electrocardiograms in patients with congenital 
long QT syndrome, congestive heart failure, bradyarrhythmias, or those who 
are taking drugs known to prolong the QT interval, including Class Ia and III 
antiarrhythmics. Withhold and resume at reduced dose upon recovery 
based on severity.

Hypocalcemia. In DTC, grade 3-4 hypocalcemia occurred in 9% of 
LENVIMA-treated patients. In 65% of cases, hypocalcemia improved

or resolved following calcium supplementation with or without dose 
interruption or dose reduction. In RCC, grade 3-4 hypocalcemia occurred 
in 6% of LENVIMA + everolimus–treated patients. In HCC, grade 3 
hypocalcemia occurred in 0.8% of LENVIMA-treated patients. Monitor 
blood calcium levels at least monthly and replace calcium as necessary 
during treatment. Withhold and resume at reduced dose upon recovery or 
permanently discontinue depending on severity.

•   26 events (51%) occurred in the LENVIMA + everolimus arm vs 37 events (74%) in the everolimus arm1

 —  21 patients (41%) who received LENVIMA + everolimus progressed vs 35 patients (70%) who received everolimus
 —  Death occurred in 5 patients (10%) who received LENVIMA + everolimus vs 2 patients (4%) who received 

everolimus

•   The treatment e� ect of LENVIMA + everolimus on PFS was supported by a retrospective, independent review 
of radiographs with an observed HR of 0.43 (95% CI: 0.24-0.75) compared with the everolimus arm1

•   Study 205 randomized 153 patients with advanced or metastatic renal cell carcinoma who had previously 
received anti-angiogenic therapy 1:1:1 to LENVIMA 18 mg + everolimus 5 mg, LENVIMA 24 mg monotherapy, or 
everolimus 10 mg monotherapy. All medications were administered orally once daily. Patients were required to 
have histological confi rmation of clear cell RCC and Eastern Cooperative Oncology Group performance status 
of 0 or 1. Patients were stratifi ed by hemoglobin level (≤13 g/dL vs >13 g/dL for males and ≤11.5 g/dL vs >11.5 g/
dL for females) and corrected serum calcium (≥10 mg/dL vs <10 mg/dL). The major e¢  cacy outcome measure 
was investigator-assessed PFS evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. Other e¢  cacy outcome measures included overall survival and objective response rate1

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

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

https://www.lenvima.com/hcp


SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS). 
Across clinical studies of 1,823 patients who received LENVIMA as a 
single agent, RPLS occurred in 0.3%. Confirm diagnosis of RPLS with MRI. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue depending on severity and persistence of neurologic symptoms.

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

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

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 
88% of patients had baseline thyroid stimulating hormone (TSH) level  
≤0.5 mU/L. In patients with normal TSH at baseline, elevation of TSH 
level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated 
patients. In RCC and HCC, grade 1 or 2 hypothyroidism occurred in 24% of 
LENVIMA + everolimus–treated patients and 21% of LENVIMA-treated 
patients, respectively. In patients with normal or low TSH at baseline, 
elevation of TSH was observed post baseline in 70% of LENVIMA-treated 
patients in HCC and 60% of LENVIMA + everolimus–treated patients  
in RCC. 

Monitor thyroid function prior to initiation and at least monthly during 
treatment. Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported 
in patients who received LENVIMA. Withhold LENVIMA for at least 1 
week prior to elective surgery. Do not administer for at least 2 weeks 
following major surgery and until adequate wound healing. The safety of 
resumption of LENVIMA after resolution of wound healing complications 
has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients 
receiving LENVIMA. Concomitant exposure to other risk factors, such as 
bisphosphonates, denosumab, dental disease, or invasive dental 
procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and 
periodically during LENVIMA treatment. Advise patients regarding good 
oral hygiene practices and to consider having preventive dentistry 
performed prior to treatment with LENVIMA and throughout treatment 
with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA 
treatment, particularly in patients at higher risk. Withhold LENVIMA for at 
least 1 week prior to scheduled dental surgery or invasive dental 
procedures, if possible. For patients requiring invasive dental procedures, 
discontinuation of bisphosphonate treatment may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical 
judgement of adequate resolution.

Embryo-fetal Toxicity. Based on its mechanism of action and data from 
animal reproduction studies, LENVIMA can cause fetal harm when 
administered to pregnant women. In animal reproduction studies, oral 
administration of lenvatinib during organogenesis at doses below the 
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and 
teratogenicity in rats and rabbits. Advise pregnant women of the potential 
risk to a fetus, and advise females of reproductive potential to use 
effective contraception during treatment with LENVIMA and for at least 
30 days after the last dose.

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

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

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

No dose adjustment is recommended for patients with HCC and mild  
hepatic impairment (Child-Pugh A). There is no recommended dose for 
patients with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) 
hepatic impairment.

No dose adjustment is recommended for patients with DTC or RCC and 
mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC or RCC and severe hepatic impairment. 
Reduce the dose for patients with DTC or RCC and severe hepatic impairment.

Please see Brief Summary on the following pages.

References: 1. LENVIMA [package insert]. Woodcliff Lake, NJ: Eisai Inc. 2. AFINITOR 
[package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020. 

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2021 Eisai Inc. All rights reserved. Printed in USA/March 2021 LENV-US5471



SELECTED SAFETY INFORMATION
Warnings and Precautions (cont’d) 
Reversible Posterior Leukoencephalopathy Syndrome (RPLS). 
Across clinical studies of 1,823 patients who received LENVIMA as a 
single agent, RPLS occurred in 0.3%. Confirm diagnosis of RPLS with MRI. 
Withhold and resume at reduced dose upon recovery or permanently 
discontinue depending on severity and persistence of neurologic symptoms.

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

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

Impairment of Thyroid Stimulating Hormone Suppression/Thyroid 
Dysfunction. LENVIMA impairs exogenous thyroid suppression. In DTC, 
88% of patients had baseline thyroid stimulating hormone (TSH) level  
≤0.5 mU/L. In patients with normal TSH at baseline, elevation of TSH 
level >0.5 mU/L was observed post baseline in 57% of LENVIMA-treated 
patients. In RCC and HCC, grade 1 or 2 hypothyroidism occurred in 24% of 
LENVIMA + everolimus–treated patients and 21% of LENVIMA-treated 
patients, respectively. In patients with normal or low TSH at baseline, 
elevation of TSH was observed post baseline in 70% of LENVIMA-treated 
patients in HCC and 60% of LENVIMA + everolimus–treated patients  
in RCC. 

Monitor thyroid function prior to initiation and at least monthly during 
treatment. Treat hypothyroidism according to standard medical practice.

Impaired Wound Healing. Impaired wound healing has been reported 
in patients who received LENVIMA. Withhold LENVIMA for at least 1 
week prior to elective surgery. Do not administer for at least 2 weeks 
following major surgery and until adequate wound healing. The safety of 
resumption of LENVIMA after resolution of wound healing complications 
has not been established.

Osteonecrosis of the Jaw (ONJ). ONJ has been reported in patients 
receiving LENVIMA. Concomitant exposure to other risk factors, such as 
bisphosphonates, denosumab, dental disease, or invasive dental 
procedures, may increase the risk of ONJ.

Perform an oral examination prior to treatment with LENVIMA and 
periodically during LENVIMA treatment. Advise patients regarding good 
oral hygiene practices and to consider having preventive dentistry 
performed prior to treatment with LENVIMA and throughout treatment 
with LENVIMA.

Avoid invasive dental procedures, if possible, while on LENVIMA 
treatment, particularly in patients at higher risk. Withhold LENVIMA for at 
least 1 week prior to scheduled dental surgery or invasive dental 
procedures, if possible. For patients requiring invasive dental procedures, 
discontinuation of bisphosphonate treatment may reduce the risk of ONJ.

Withhold LENVIMA if ONJ develops and restart based on clinical 
judgement of adequate resolution.

Embryo-fetal Toxicity. Based on its mechanism of action and data from 
animal reproduction studies, LENVIMA can cause fetal harm when 
administered to pregnant women. In animal reproduction studies, oral 
administration of lenvatinib during organogenesis at doses below the 
recommended clinical doses resulted in embryotoxicity, fetotoxicity, and 
teratogenicity in rats and rabbits. Advise pregnant women of the potential 
risk to a fetus, and advise females of reproductive potential to use 
effective contraception during treatment with LENVIMA and for at least 
30 days after the last dose.

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

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

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

No dose adjustment is recommended for patients with HCC and mild  
hepatic impairment (Child-Pugh A). There is no recommended dose for 
patients with HCC with moderate (Child-Pugh B) or severe (Child-Pugh C) 
hepatic impairment.

No dose adjustment is recommended for patients with DTC or RCC and 
mild or moderate hepatic impairment. LENVIMA concentrations may 
increase in patients with DTC or RCC and severe hepatic impairment. 
Reduce the dose for patients with DTC or RCC and severe hepatic impairment.

Please see Brief Summary on the following pages.

References: 1. LENVIMA [package insert]. Woodcliff Lake, NJ: Eisai Inc. 2. AFINITOR 
[package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corporation; 2020. 

LENVIMA® is a registered trademark used by Eisai Inc. under license from Eisai R&D Management Co., Ltd.
© 2021 Eisai Inc. All rights reserved. Printed in USA/March 2021 LENV-US5471
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LENVIMA® (lenvatinib) capsules BRIEF SUMMARY – See package insert for full prescribing information.
INDICATIONS AND USAGE
Differentiated Thyroid Cancer LENVIMA is indicated for the treatment of patients with locally recurrent or 
metastatic, progressive, radioactive iodine-refractory differentiated thyroid cancer (DTC).
Renal Cell Carcinoma LENVIMA is indicated in combination with everolimus for the treatment of patients 
with advanced renal cell carcinoma (RCC) following one prior anti-angiogenic therapy.
Hepatocellular Carcinoma LENVIMA is indicated for the first-line treatment of patients with unresectable 
hepatocellular carcinoma (HCC).
DOSAGE AND ADMINISTRATION
Important Dosage Information
• Reduce the dose for certain patients with renal or hepatic impairment
•  Take LENVIMA once daily, with or without food, at the same time each day. If a dose is missed  

and cannot be taken within 12 hours, skip that dose and take the next dose at the usual time  
of administration

Recommended Dosage for Differentiated Thyroid Cancer (DTC) The recommended dosage  
of LENVIMA is 24 mg orally once daily until disease progression or until unacceptable toxicity.
Recommended Dosage for Renal Cell Carcinoma (RCC) The recommended dosage of LENVIMA  
is 18 mg in combination with 5 mg everolimus orally once daily until disease progression or until  
unacceptable toxicity.
Refer to everolimus prescribing information for recommended everolimus dosing information.
Recommended Dosage for Hepatocellular Carcinoma (HCC) The recommended dosage of LENVIMA  
is based on actual body weight:
• 12 mg for patients greater than or equal to 60 kg or
• 8 mg for patients less than 60 kg
Take LENVIMA orally once daily until disease progression or until unacceptable toxicity.
Dosage Modifications for Adverse Reactions Recommendations for LENVIMA dose interruption, 
reduction and discontinuation for adverse reactions are listed in Table 1. Table 2 lists the recommended  
dosage reductions of LENVIMA for adverse reactions.

Table 1: Recommended Dosage Modifications for LENVIMA for Adverse Reactions

Adverse Reaction Severitya Dosage Modifications  
for LENVIMA

Hypertension
Grade 3

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

Grade 4 •     Permanently discontinue.

Cardiac Dysfunction
Grade 3

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

Grade 4 •     Permanently discontinue.

Arterial Thromboembolic Event Any Grade •     Permanently discontinue.

Hepatotoxicity Grade 3 or 4

•    Withhold until improves to  
       Grade 0 to 1 or baseline.
•    Either resume at a reduced     
       dose or discontinue depending  
       on severity and persistence  
       of hepatotoxicity.
•    Permanently discontinue for  
       hepatic failure.

Renal Failure or Impairment Grade 3 or 4

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

Proteinuria  2 g or greater proteinuria 
in 24 hours

•    Withhold until less than or  
       equal to 2 grams of proteinuria  
       per 24 hours.
•    Resume at a reduced dose.
•    Discontinue for nephrotic  
       syndrome.

Gastrointestinal Perforation Any Grade •     Permanently discontinue.

Fistula Formation Grade 3 or 4 •     Permanently discontinue.

QT Prolongation
Greater than 500 ms or 

greater than 60 ms increase 
from baseline

•    Withhold until improves to  
       less than or equal to 480 ms  
       or baseline.
•    Resume at a reduced dose.

Reversible Posterior 
Leukoencephalopathy 
Syndrome

Any Grade

•    Withhold until fully resolved.
•    Resume at a reduced dose or  
       discontinue depending on  
       severity and persistence of  
       neurologic symptoms.

Other Adverse Reactions

Persistent or intolerable
Grade 2 or 3 adverse reaction

Grade 4 laboratory abnormality

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

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

Table 2:   Recommended Dosage Reductions of LENVIMA for Adverse Reactions

Indication First Dosage  
Reduction To

Second Dosage 
Reduction To

Third Dosage  
Reduction To

DTC 20 mg once daily 14 mg once daily 10 mg once daily

RCC 14 mg once daily 10 mg once daily 8 mg once daily

HCC

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

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

When administering LENVIMA in combination with everolimus for the treatment of renal cell carcinoma, 
reduce the LENVIMA dose first and then the everolimus dose for adverse reactions of both LENVIMA and 
everolimus. Refer to the everolimus prescribing information for additional dose modification information.
Dosage Modifications for Severe Renal Impairment The recommended dosage of LENVIMA for  
patients with DTC and RCC and severe renal impairment (creatinine clearance less than 30 mL/min calculated 
by Cockcroft-Gault equation using actual body weight) is:
• Differentiated thyroid cancer: 14 mg orally once daily
• Renal cell carcinoma: 10 mg orally once daily
Dosage Modifications for Severe Hepatic Impairment The recommended dosage of LENVIMA for 
patients with DTC or RCC and severe hepatic impairment (Child-Pugh C) is:
• Differentiated thyroid cancer: 14 mg taken orally once daily
• Renal cell carcinoma: 10 mg taken orally once daily
Preparation and Administration LENVIMA capsules can be swallowed whole or dissolved in a small 
glass of liquid. To dissolve in liquid, put capsules into 1 tablespoon of water or apple juice without breaking or 
crushing the capsules. Leave the capsules in the water or apple juice for at least 10 minutes. Stir for at least 3 
minutes. After drinking the mixture, add 1 tablespoon of water or apple juice to the glass, swirl the contents a 
few times and swallow the water or apple juice.
DOSAGE FORMS AND STRENGTHS
Capsules:
 •    4 mg: yellowish-red body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 4 mg” on body.
 •    10 mg: yellow body and yellowish-red cap, marked in black ink with “Є” on cap and “LENV 10 mg” on body.

CONTRAINDICATIONS None.

WARNINGS AND PRECAUTIONS
Hypertension Hypertension occurred in 73% of patients in SELECT (DTC) receiving LENVIMA 24 mg orally 
once daily and in 45% of patients in REFLECT (HCC) receiving LENVIMA 8 mg or 12 mg orally once daily. The 
median time to onset of new or worsening hypertension was 16 days in SELECT and 26 days in REFLECT.  
Grade 3 hypertension occurred in 44% of patients in SELECT and in 24% in REFLECT. Grade 4 hypertension 
occurred <1% in SELECT and Grade 4 hypertension was not reported in REFLECT.
In patients receiving LENVIMA 18 mg orally once daily with everolimus in Study 205 (RCC), hypertension was 
reported in 42% of patients and the median time to onset of new or worsening hypertension was 35 days. 
Grade 3 hypertension occurred in 13% of patients. Systolic blood pressure ≥160 mmHg occurred in 29% of 
patients and diastolic blood pressure ≥100 mmHg occurred in 21%.
Serious complications of poorly controlled hypertension have been reported. 
Control blood pressure prior to initiating LENVIMA. Monitor blood pressure after 1 week, then every 2 weeks 
for the first 2 months, and then at least monthly thereafter during treatment. Withhold and resume at a  
reduced dose when hypertension is controlled or permanently discontinue LENVIMA based on severity.
Cardiac Dysfunction Serious and fatal cardiac dysfunction can occur with LENVIMA. Across clinical trials in 
799 patients with DTC, RCC or HCC, Grade 3 or higher cardiac dysfunction (including cardiomyopathy, left or right 
ventricular dysfunction, congestive heart failure, cardiac failure, ventricular hypokinesia, or decrease in left or  
right ventricular ejection fraction of more than 20% from baseline) occurred in 3% of LENVIMA-treated patients.
Monitor patients for clinical symptoms or signs of cardiac dysfunction. Withhold and resume at a reduced dose 
upon recovery or permanently discontinue LENVIMA based on severity.
Arterial Thromboembolic Events Among patients receiving LENVIMA or LENVIMA with everolimus, arterial 
thromboembolic events of any severity occurred in 2% of patients in Study 205 (RCC), 2% of patients in REFLECT 
(HCC) and 5% of patients in SELECT (DTC). Grade 3 to 5 arterial thromboembolic events ranged from 2% to 3% 
across all clinical trials.
Permanently discontinue LENVIMA following an arterial thrombotic event. The safety of resuming LENVIMA  
after an arterial thromboembolic event has not been established and LENVIMA has not been studied in patients 
who have had an arterial thromboembolic event within the previous 6 months.
Hepatotoxicity Across clinical studies enrolling 1327 LENVIMA-treated patients with malignancies other  
than HCC, serious hepatic adverse reactions occurred in 1.4% of patients. Fatal events, including hepatic 
failure, acute hepatitis and hepatorenal syndrome, occurred in 0.5% of patients.
In REFLECT (HCC), hepatic encephalopathy (including hepatic encephalopathy, encephalopathy, metabolic 
encephalopathy, and hepatic coma) occurred in 8% of LENVIMA-treated patients and 3% of sorafenib-treated 
patients. Grade 3 to 5 hepatic encephalopathy occurred in 5% of LENVIMA-treated patients and 2% of  
sorafenib-treated patients. Grade 3 to 5 hepatic failure occurred in 3% of LENVIMA-treated patients and 3%  
of sorafenib-treated patients. Two percent of patients discontinued LENVIMA and 0.2% discontinued sorafenib 
due to hepatic encephalopathy and 1% of patients discontinued lenvatinib or sorafenib due to hepatic failure.
Monitor liver function prior to initiating LENVIMA, then every 2 weeks for the first 2 months, and at least 
monthly thereafter during treatment. Monitor patients with HCC closely for signs of hepatic failure, including 
hepatic encephalopathy. Withhold and resume at a reduced dose upon recovery or permanently discontinue 
LENVIMA based on severity.
Renal Failure or Impairment Serious including fatal renal failure or impairment can occur with LENVIMA. 
Renal impairment occurred in 14% of patients receiving LENVIMA in SELECT (DTC) and in 7% of patients 
receiving LENVIMA in REFLECT (HCC). Grade 3 to 5 renal failure or impairment occurred in 3% (DTC) and 2% 
(HCC) of patients, including 1 fatality in each study.
In Study 205 (RCC), renal impairment or renal failure occurred in 18% of patients receiving LENVIMA with 
everolimus, including Grade 3 in 10% of patients.
Initiate prompt management of diarrhea or dehydration/hypovolemia. Withhold and resume at a reduced  
dose upon recovery or permanently discontinue LENVIMA for renal failure or impairment based on severity. 
Proteinuria Proteinuria occurred in 34% of LENVIMA-treated patients in SELECT (DTC) and in 26% of 
LENVIMA-treated patients in REFLECT (HCC). Grade 3 proteinuria occurred in 11% and 6% in SELECT and 
REFLECT, respectively. In Study 205 (RCC), proteinuria occurred in 31% of patients receiving LENVIMA  
with everolimus and 14% of patients receiving everolimus. Grade 3 proteinuria occurred in 8% of patients 
receiving LENVIMA with everolimus compared to 2% of patients receiving everolimus.
Monitor for proteinuria prior to initiating LENVIMA and periodically during treatment. If urine dipstick 
proteinuria greater than or equal to 2+ is detected, obtain a 24-hour urine protein. Withhold and resume at a 
reduced dose upon recovery or permanently discontinue LENVIMA based on severity.
Diarrhea Of the 737 patients treated with LENVIMA in SELECT (DTC) and REFLECT (HCC), diarrhea occurred in 
49% of patients, including Grade 3 diarrhea in 6%.
In Study 205 (RCC), diarrhea occurred in 81% of patients receiving LENVIMA with everolimus, including  
Grade 3 in 19%. Diarrhea was the most frequent cause of dose interruption/reduction and diarrhea recurred 
despite dose reduction. 
Promptly initiate management of diarrhea. Withhold and resume at a reduced dose upon recovery or 
permanently discontinue LENVIMA based on severity.
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Fistula Formation and Gastrointestinal Perforation Of 799 patients treated with LENVIMA or 
LENVIMA with everolimus in SELECT (DTC), Study 205 (RCC) and REFLECT (HCC), fistula or gastrointestinal 
perforation occurred in 2%.
Permanently discontinue LENVIMA in patients who develop gastrointestinal perforation of any severity or 
Grade 3 or 4 fistula.
QT Interval Prolongation In SELECT (DTC), QT/QTc interval prolongation occurred in 9% of LENVIMA-
treated patients and QT interval prolongation of >500 ms occurred in 2%. In Study 205 (RCC), QTc interval 
increases of >60 ms occurred in 11% of patients receiving LENVIMA with everolimus and QTc interval  
>500 ms occurred in 6%. In REFLECT (HCC), QTc interval increases of >60 ms occurred in 8% of LENVIMA-
treated patients and QTc interval >500 ms occurred in 2%.
Monitor and correct electrolyte abnormalities at baseline and periodically during treatment. Monitor  
electrocardiograms in patients with congenital long QT syndrome, congestive heart failure, 
bradyarrhythmias, or those who are taking drugs known to prolong the QT interval, including Class Ia and  
III antiarrhythmics. Withhold and resume at reduced dose of LENVIMA upon recovery based on severity.
Hypocalcemia In SELECT (DTC), Grade 3 to 4 hypocalcemia occurred in 9% of patients receiving LENVIMA. 
In 65% of cases, hypocalcemia improved or resolved following calcium supplementation, with or without 
dose interruption or dose reduction.
In Study 205 (RCC), Grade 3 to 4 hypocalcemia occurred in 6% of patients treated with LENVIMA with 
everolimus. In REFLECT (HCC), Grade 3 hypocalcemia occurred in 0.8% of LENVIMA-treated patients.
Monitor blood calcium levels at least monthly and replace calcium as necessary during treatment. Withhold 
and resume at reduced dose upon recovery or permanently discontinue LENVIMA depending on severity.
Reversible Posterior Leukoencephalopathy Syndrome Across clinical studies of 1823 patients who 
received LENVIMA as a single agent, reversible posterior leukoencephalopathy syndrome (RPLS) occurred 
in 0.3%.
Confirm the diagnosis of RPLS with magnetic resonance imaging. Withhold and resume at a reduced dose 
upon recovery or permanently discontinue LENVIMA depending on severity and persistence of neurologic 
symptoms.
Hemorrhagic Events Serious including fatal hemorrhagic events can occur with LENVIMA. Across 
SELECT (DTC), Study 205 (RCC) and REFLECT (HCC), hemorrhagic events of any grade occurred in 29% of 
the 799 patients treated with LENVIMA as a single agent or in combination with everolimus. The most 
frequently reported hemorrhagic events (all grades and occurring in at least 5% of patients) were epistaxis 
and hematuria.
In SELECT, Grade 3 to 5 hemorrhage occurred in 2% of patients receiving LENVIMA, including 1 fatal 
intracranial hemorrhage among 16 patients who received LENVIMA and had CNS metastases at baseline. 
In Study 205, Grade 3 to 5 hemorrhage occurred in 8% of patients receiving LENVIMA with everolimus, 
including 1 fatal cerebral hemorrhage. In REFLECT, Grade 3 to 5 hemorrhage occurred in 5% of patients 
receiving LENVIMA, including 7 fatal hemorrhagic events.
Serious tumor related bleeds, including fatal hemorrhagic events, occurred in patients treated with 
LENVIMA in clinical trials and in the post-marketing setting. In post-marketing surveillance, serious and fatal 
carotid artery hemorrhages were seen more frequently in patients with anaplastic thyroid carcinoma (ATC) 
than in other tumor types. The safety and effectiveness of LENVIMA in patients with ATC have not been 
demonstrated in clinical trials.
Consider the risk of severe or fatal hemorrhage associated with tumor invasion or infiltration of major blood 
vessels (e.g. carotid artery). Withhold and resume at reduced dose upon recovery or permanently discontinue 
LENVIMA based on the severity.
Impairment of Thyroid Stimulating Hormone Suppression/Thyroid Dysfunction LENVIMA impairs 
exogenous thyroid suppression. In SELECT (DTC), 88% of all patients had a baseline thyroid stimulating 
hormone (TSH) level ≤0.5 mU/L. In those patients with a normal TSH at baseline, elevation of TSH level 
>0.5 mU/L was observed post baseline in 57% of LENVIMA-treated patients.
Grade 1 or 2 hypothyroidism occurred in 24% of patients receiving LENVIMA with everolimus in Study 205 
(RCC) and in 21% of patients receiving LENVIMA in REFLECT (HCC). In those patients with a normal or low 
TSH at baseline, an elevation of TSH was observed post baseline in 70% of patients receiving LENVIMA in 
REFLECT and 60% of patients receiving LENVIMA with everolimus in Study 205.
Monitor thyroid function prior to initiating LENVIMA and at least monthly during treatment. Treat 
hypothyroidism according to standard medical practice.
Impaired Wound Healing Impaired wound healing has been reported in patients who received LENVIMA.
Withhold LENVIMA for at least 1 week prior to elective surgery. Do not administer for at least 2 weeks 
following major surgery and until adequate wound healing. The safety of resumption of LENVIMA after 
resolution of wound healing complications has not been established.  
Osteonecrosis of the Jaw Osteonecrosis of the Jaw (ONJ) has been reported in patients receiving 
LENVIMA. Concomitant exposure to other risk factors, such as bisphosphonates, denosumab, dental disease 
or invasive dental procedures, may increase the risk of ONJ.
Perform an oral examination prior to treatment with LENVIMA and periodically during LENVIMA treatment. 
Advise patients regarding good oral hygiene practices. Avoid invasive dental procedures, if possible, while 
on LENVIMA treatment, particularly in patients at higher risk. Withhold LENVIMA for at least 1 week prior 
to scheduled dental surgery or invasive dental procedures, if possible. For patients requiring invasive dental 
procedures, discontinuation of bisphosphonate treatment may reduce the risk of ONJ. Withhold LENVIMA if 
ONJ develops and restart based on clinical judgement of adequate resolution.
Embryo-Fetal Toxicity Based on its mechanism of action and data from animal reproduction studies, 
LENVIMA can cause fetal harm when administered to a pregnant woman. In animal reproduction studies, 
oral administration of lenvatinib during organogenesis at doses below the recommended clinical doses 
resulted in embryotoxicity, fetotoxicity, and teratogenicity in rats and rabbits. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use 
effective contraception during treatment with LENVIMA and for at least 30 days after the last dose.

ADVERSE REACTIONS
The following adverse reactions are discussed elsewhere in the labeling:
• Hypertension
• Cardiac Dysfunction
• Arterial Thromboembolic Events
• Hepatotoxicity
• Renal Failure and Impairment 
• Proteinuria
• Diarrhea
• Fistula Formation and  
 Gastrointestinal Perforation

Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse 
reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.
The data in the Warnings and Precautions reflect exposure to LENVIMA as a single agent in 261 patients 
with DTC (SELECT) and 476 patients with HCC (REFLECT), and to LENVIMA with everolimus in 62 patients 
with RCC (Study 205). Safety data obtained in 1823 patients with advanced solid tumors who received 
LENVIMA as a single agent across multiple clinical studies was used to further characterize the risks of 
serious adverse reactions. Among the 1823 patients who received LENVIMA as a single agent, the median 
age was 61 years (20 to 89 years), the dose range was 0.2 mg to 32 mg daily, and the median duration of 
exposure was 5.6 months.
The data below reflect exposure to LENVIMA in 799 patients enrolled in randomized, active-controlled trials 
(REFLECT; Study 205) or a randomized, placebo-controlled trial (SELECT). The median duration of exposure to 
LENVIMA across these three studies ranged from 6 to 16 months. The demographic and exposure data for 
each clinical trial population are described in the subsections below.

Differentiated Thyroid Cancer
The safety of LENVIMA was evaluated in SELECT, in which patients with radioactive iodine-refractory 
differentiated thyroid cancer were randomized (2:1) to LENVIMA (n=261) or placebo (n=131). The median 
treatment duration was 16.1 months for LENVIMA. Among 261 patients who received LENVIMA, median age 
was 64 years, 52% were females, 80% were White, 18% were Asian, and 2% were Black; and 4% were 
Hispanic/Latino. 
The most common adverse reactions observed in LENVIMA-treated patients (≥30%) were, in order of 
decreasing frequency, hypertension, fatigue, diarrhea, arthralgia/myalgia, decreased appetite, decreased 
weight, nausea, stomatitis, headache, vomiting, proteinuria, palmar-plantar erythrodysesthesia (PPE) 
syndrome, abdominal pain, and dysphonia. The most common serious adverse reactions (at least 2%) were 
pneumonia (4%), hypertension (3%), and dehydration (3%). 
Adverse reactions led to dose reductions in 68% of patients receiving LENVIMA; 18% of patients 
discontinued LENVIMA for adverse reactions. The most common adverse reactions (at least 10%) resulting 
in dose reductions of LENVIMA were hypertension (13%), proteinuria (11%), decreased appetite (10%), and 
diarrhea (10%); the most common adverse reactions (at least 1%) resulting in discontinuation of LENVIMA 
were hypertension (1%) and asthenia (1%).
Table 3 presents adverse reactions occurring at a higher rate in LENVIMA-treated patients than patients 
receiving placebo in the double-blind phase of the study.

Table 3:   Adverse Reactions Occurring in Patients with a Between-Group Difference of ≥5% 
in All Grades or ≥2% in Grades 3 and 4 in SELECT (DTC)

Adverse Reaction

LENVIMA 24 mg 
N=261

Placebo 
N=131

All Grades  
(%)

Grades 3-4 
(%)

All Grades 
(%)

Grades 3-4 
(%)

Vascular
Hypertensiona 73 44 16 4
Hypotension 9 2 2 0

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

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

Musculoskeletal and Connective Tissue
Arthralgia/myalgiaf 62 5 28 3

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

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

Renal and Urinary
Proteinuria 34 11 3 0

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

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

Psychiatric
Insomnia 12 0 3 0

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

Cardiac
Electrocardiogram QT prolonged 9 2 2 0

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

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

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

Suppression/Thyroid Dysfunction
• Impaired Wound Healing
• Osteonecrosis of the Jaw (ONJ)
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Table 4:  Laboratory Abnormalities with a Difference of ≥2% in Grade 3-4 Events and at a Higher 
Incidence in the LENVIMA Arma,b in SELECT (DTC)

Laboratory Abnormality
LENVIMA 24 mg Placebo
Grades 3-4 (%) Grades 3-4 (%)

Chemistry
Hypocalcemia 9 2
Hypokalemia 6 1
Increased aspartate aminotransferase (AST) 5 0
Increased alanine aminotransferase (ALT) 4 0
Increased lipase 4 1
Increased creatinine 3 0

Hematology
Thrombocytopenia 2 0

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

The following laboratory abnormalities (all Grades) occurred in >5% of LENVIMA-treated patients and at a 
rate that was two-fold or higher than in patients who received placebo: hypoalbuminemia, increased alkaline 
phosphatase, hypomagnesemia, hypoglycemia, hyperbilirubinemia, hypercalcemia, hypercholesterolemia, 
increased serum amylase, and hyperkalemia.
Renal Cell Carcinoma 
The safety of LENVIMA was evaluated in Study 205, in which patients with unresectable advanced or 
metastatic renal cell carcinoma (RCC) were randomized (1:1:1) to LENVIMA 18 mg orally once daily with 
everolimus 5 mg orally once daily (n=51), LENVIMA 24 mg orally once daily (n=52), or everolimus 10 mg orally 
once daily (n=50). This data also includes patients on the dose escalation portion of the study who received 
LENVIMA with everolimus (n=11). The median treatment duration was 8.1 months for LENVIMA with 
everolimus. Among 62 patients who received LENVIMA with everolimus, the median age was 61 years, 71% 
were men, and 98% were White. 
The most common adverse reactions observed in the LENVIMA with everolimus-treated group (≥30%) 
were, in order of decreasing frequency, diarrhea, fatigue, arthralgia/myalgia, decreased appetite, vomiting, 
nausea, stomatitis/oral inflammation, hypertension, peripheral edema, cough, abdominal pain, dyspnea, rash, 
decreased weight, hemorrhagic events, and proteinuria. The most common serious adverse reactions (≥5%) 
were renal failure (11%), dehydration (10%), anemia (6%), thrombocytopenia (5%), diarrhea (5%), vomiting 
(5%), and dyspnea (5%). 
Adverse reactions led to dose reductions or interruption in 89% of patients receiving LENVIMA with 
everolimus. The most common adverse reactions (≥5%) resulting in dose reductions in the LENVIMA with 
everolimus-treated group were diarrhea (21%), fatigue (8%), thrombocytopenia (6%), vomiting (6%), nausea 
(5%), and proteinuria (5%).
Treatment discontinuation due to an adverse reaction occurred in 29% of patients in the LENVIMA with 
everolimus-treated group.
Table 5 presents the adverse reactions in >15% of patients in the LENVIMA with everolimus arm. Study 205 
was not designed to demonstrate a statistically significant difference in adverse reaction rates for LENVIMA 
in combination with everolimus, as compared to everolimus for any specific adverse reaction listed in Table 5. 
Table 5:  Adverse Reactions Occurring in >15% of Patients in the LENVIMA with Everolimus Arm 

in Study 205 (RCC)

Adverse Reactions

LENVIMA 18 mg with 
Everolimus 5 mg 

N=62

Everolimus 10 mg 
N=50

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidism 24 0 2 0

Gastrointestinal
Diarrhea 81 19 34 2
Vomiting 48 7 12 0
Nausea 45 5 16 0
Stomatitis/Oral inflammationa 44 2 50 4
Abdominal painb 37 3 8 0
Oral painc 23 2 4 0
Dyspepsia/Gastro-esophageal reflux 21 0 12 0
Constipation 16 0 18 0

General
Fatigued 73 18 40 2
Peripheral edema 42 2 20 0
Pyrexia/Increased body temperature 21 2 10 2

Metabolism and Nutrition
Decreased appetite 53 5 18 0
Decreased weight 34 3 8 0

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiae 55 5 32 0
Musculoskeletal chest pain 18 2 4 0

Nervous System
Headache 19 2 10 2

Psychiatric
Insomnia 16 2 2 0

Renal and Urinary
Proteinuria/Urine protein present 31 8 14 2
Renal failure eventf 18 10 12 2

Respiratory, Thoracic and Mediastinal
Cough 37 0 30 0
Dyspnea/Exertional dyspnea 35 5 28 8
Dysphonia 18 0 4 0

Skin and Subcutaneous Tissue
Rashg 35 0 40 0

Vascular
Hypertension/Increased blood pressure 42 13 10 2
Hemorrhagic eventsh 32 6 26 2

a Includes aphthous stomatitis, gingival inflammation, glossitis, and mouth ulceration 
b  Includes abdominal discomfort, gastrointestinal pain, lower abdominal pain, and upper abdominal pain
 c  Includes gingival pain, glossodynia, and oropharyngeal pain
d Includes asthenia, fatigue, lethargy and malaise
e Includes arthralgia, back pain, extremity pain, musculoskeletal pain, and myalgia
 f  Includes blood creatinine increased, blood urea increased, creatinine renal clearance decreased, 

nephropathy toxic, renal failure, renal failure acute, and renal impairment
g Includes erythema, erythematous rash, genital rash, macular rash, maculo-papular rash, papular rash,   
  pruritic rash, pustular rash, and septic rash
h  Includes hemorrhagic diarrhea, epistaxis, gastric hemorrhage, hemarthrosis, hematoma, hematuria, 

hemoptysis, lip hemorrhage, renal hematoma, and scrotal hematocele

In Table 6, Grade 3-4 laboratory abnormalities occurring in ≥3% of patients in the LENVIMA with everolimus  
arm are presented. 
Table 6:   Grade 3-4 Laboratory Abnormalities Occurring in ≥3% of Patients in the LENVIMA 

with Everolimus Arma,b in Study 205 (RCC)

Laboratory Abnormality
LENVIMA 18 mg with 

Everolimus 5 mg Everolimus 10 mg

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

Hypertriglyceridemia 18 18
Increased lipase 13 12
Hypercholesterolemia 11 0
Hyponatremia 11 6
Hypophosphatemia 11 6
Hyperkalemia 6 2
Hypocalcemia 6 2
Hypokalemia 6 2
Increased aspartate
aminotransferase (AST) 3 0

Increased alanine
aminotransferase (ALT) 3 2

Increased alkaline phosphatase 3 0
Hyperglycemia 3 16
Increased creatine kinase 3 4

Hematology
Lymphopenia 10 20
Anemia 8 16
Thrombocytopenia 5 0

a With at least 1 grade increase from baseline 
b Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least
  one post baseline laboratory measurement for each parameter. LENVIMA with Everolimus (n=62),
  Everolimus (n=50)

Hepatocellular Carcinoma 
The safety of LENVIMA was evaluated in REFLECT, which randomized (1:1) patients with unresectable 
hepatocellular carcinoma (HCC) to LENVIMA (n=476) or sorafenib (n=475). The dose of LENVIMA was 12 mg 
orally once daily for patients with a baseline body weight of ≥60 kg and 8 mg orally once daily for patients 
with a baseline body weight of <60 kg. The dose of sorafenib was 400 mg orally twice daily. Duration of 
treatment was ≥6 months in 49% and 32% of patients in the LENVIMA and sorafenib groups, respectively. 
Among the 476 patients who received LENVIMA in REFLECT, the median age was 63 years, 85% were men, 
28% were White and 70% were Asian.
The most common adverse reactions observed in the LENVIMA-treated patients (≥20%) were, in order of 
decreasing frequency, hypertension, fatigue, diarrhea, decreased appetite, arthralgia/myalgia, decreased 
weight, abdominal pain, palmar-plantar erythrodysesthesia syndrome, proteinuria, dysphonia, hemorrhagic 
events, hypothyroidism, and nausea. 
The most common serious adverse reactions (≥2%) in LENVIMA-treated patients were hepatic 
encephalopathy (5%), hepatic failure (3%), ascites (3%), and decreased appetite (2%).
Adverse reactions led to dose reduction or interruption in 62% of patients receiving LENVIMA. The most 
common adverse reactions (≥5%) resulting in dose reduction or interruption of LENVIMA were fatigue 
(9%), decreased appetite (8%), diarrhea (8%), proteinuria (7%), hypertension (6%), and palmar-plantar 
erythrodysesthesia syndrome (5%).
Treatment discontinuation due to adverse reactions occurred in 20% of patients in the LENVIMA-treated 
group. The most common adverse reactions (≥1%) resulting in discontinuation of LENVIMA were fatigue (1%), 
hepatic encephalopathy (2%), hyperbilirubinemia (1%), and hepatic failure (1%).
Table 7 summarizes the adverse reactions that occurred in ≥10% of patients receiving LENVIMA in REFLECT. 
REFLECT was not designed to demonstrate a statistically significant reduction in adverse reaction rates for 
LENVIMA, as compared to sorafenib, for any specified adverse reaction listed in Table 7.

Table 7: Adverse Reactions Occurring in ≥10% of Patients in the LENVIMA Arm in REFLECT (HCC)

Adverse Reaction

LENVIMA 8 mg/12 mg
N=476

Sorafenib 800 mg
N=475

Grade 1-4  
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Endocrine
Hypothyroidisma 21 0 3 0

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

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

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

Musculoskeletal and Connective Tissue
Arthralgia/Myalgiag 31 1 20 2

Nervous System
Headache 10 1 8 0

Renal and Urinary
Proteinuriah 26 6 12 2

Respiratory, Thoracic and Mediastinal
Dysphonia 24 0.2 12 0

Skin and Subcutaneous Tissue
Palmar-plantar erythrodysesthesia 
syndrome 27 3 52 11

Rashi 14 0 24 2
Vascular

Hypertensionj 45 24 31 15
Hemorrhagic eventsk 23 4 15 4
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a  Includes hypothyroidism, blood thyroid stimulating hormone increased 
b  Includes abdominal discomfort, abdominal pain, abdominal tenderness, epigastric discomfort, gastrointestinal 

pain, lower abdominal pain, and upper abdominal pain 
c  Includes ascites and malignant ascites
d Includes aphthous ulcer, gingival erosion, gingival ulceration, glossitis, mouth ulceration, oral mucosal  
  blistering, and stomatitis
e  Includes asthenia, fatigue, lethargy and malaise
f  Includes increased body temperature, pyrexia 
g  Includes arthralgia, back pain, extremity pain, musculoskeletal chest pain, musculoskeletal discomfort, 
musculoskeletal pain, and myalgia

h Includes proteinuria, increased urine protein, protein urine present
 i  Includes erythema, erythematous rash, exfoliative rash, genital rash, macular rash, maculo-papular rash,  
  papular rash, pruritic rash, pustular rash and rash
j Includes increased diastolic blood pressure, increased blood pressure, hypertension and orthostatic 
  hypertension
k Includes all hemorrhage terms. Hemorrhage terms that occurred in 5 or more subjects in either treatment  
  group include: epistaxis, hematuria, gingival bleeding, hemoptysis, esophageal varices hemorrhage,  
  hemorrhoidal hemorrhage, mouth hemorrhage, rectal hemorrhage and upper gastrointestinal hemorrhage

In Table 8, Grade 3-4 laboratory abnormalities occurring in ≥2% of patients in the LENVIMA arm in REFLECT 
(HCC) are presented.

Table 8:  Grade 3-4 Laboratory Abnormalities Occurring in ≥2% of Patients in the LENVIMA 
Arma,b in REFLECT (HCC)

Laboratory Abnormality Lenvatinib 
(%)

Sorafenib 
(%)

Chemistry
Increased GGT 17 20
Hyponatremia 15 9
Hyperbilirubinemia 13 10
Increased aspartate aminotransferase (AST) 12 18
Increased alanine aminotransferase (ALT) 8 9
Increased alkaline phosphatase 7 5
Increased lipase 6 17
Hypokalemia 3 4
Hyperkalemia 3 2
Decreased albumin 3 1
Increased creatinine 2 2

Hematology
Thrombocytopenia 10 8
Lymphopenia 8 9
Neutropenia 7 3
Anemia 4 5

a  With at least 1 grade increase from baseline 
b  Laboratory Abnormality percentage is based on the number of patients who had both baseline and at least  

one post baseline laboratory measurement for each parameter. LENVIMA (n=278 to 470) and sorafenib  
(n=260 to 473)

Postmarketing Experience The following adverse reactions have been identified during post approval use 
of LENVIMA. Because these reactions are reported voluntarily from a population of uncertain size, it is not 
always possible to reliably estimate their frequency or establish a causal relationship to drug exposure.
Gastrointestinal: pancreatitis, increased amylase
General: impaired wound healing
Hepatobiliary: cholecystitis
Renal and Urinary: nephrotic syndrome
Vascular: arterial (including aortic) aneurysms, dissections, and rupture
DRUG INTERACTIONS
Drugs That Prolong the QT Interval LENVIMA has been reported to prolong the QT/QTc interval. Avoid 
coadministration of LENVIMA with medicinal products with a known potential to prolong the QT/QTc interval.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on its mechanism of action and data from animal reproduction studies, LENVIMA can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, oral administration of lenvatinib 
during organogenesis at doses below the recommended human doses resulted in embryotoxicity, fetotoxicity, 
and teratogenicity in rats and rabbits. There are no available human data informing the drug-associated risk. 
Advise pregnant women of the potential risk to a fetus. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage in 
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data 
In an embryofetal development study, daily oral administration of lenvatinib mesylate at doses ≥0.3 mg/kg 
[approximately 0.14 times the recommended clinical dose of 24 mg based on body surface area (BSA)] to 
pregnant rats during organogenesis resulted in dose-related decreases in mean fetal body weight, delayed 
fetal ossifications, and dose-related increases in fetal external (parietal edema and tail abnormalities), 
visceral, and skeletal anomalies. Greater than 80% postimplantation loss was observed at 1.0 mg/kg/day 
(approximately 0.5 times the recommended clinical dose of 24 mg based on BSA).
Daily oral administration of lenvatinib mesylate to pregnant rabbits during organogenesis resulted in fetal 
external (short tail), visceral (retroesophageal subclavian artery), and skeletal anomalies at doses greater 
than or equal to 0.03 mg/kg (approximately 0.03 times the recommended clinical dose of 24 mg based on 
BSA). At the 0.03 mg/kg dose, increased post-implantation loss, including 1 fetal death, was also observed. 
Lenvatinib was abortifacient in rabbits, resulting in late abortions in approximately one-third of the rabbits 
treated at a dose level of 0.5 mg/kg/day (approximately 0.5 times the recommended clinical dose of 24 mg 
based on BSA).
Lactation
Risk Summary 
It is not known whether LENVIMA is present in human milk; however, lenvatinib and its metabolites are 
excreted in rat milk at concentrations higher than those in maternal plasma. Because of the potential for 
serious adverse reactions in breastfed infants, advise women to discontinue breastfeeding during treatment 
with LENVIMA and for at least 1 week after the last dose.
Data
Animal Data 
Following administration of radiolabeled lenvatinib to lactating Sprague Dawley rats, lenvatinib-related 
radioactivity was approximately 2 times higher [based on area under the curve (AUC)] in milk compared to 
maternal plasma.

Females and Males of Reproductive Potential
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to initiating LENVIMA.
Contraception 
Based on its mechanism of action, LENVIMA can cause fetal harm when administered to a pregnant woman. 
Females 
Advise females of reproductive potential to use effective contraception during treatment with LENVIMA and 
for at least 30 days after the last dose.
Infertility 
LENVIMA may impair fertility in males and females of reproductive potential. 
Pediatric Use The safety and effectiveness of LENVIMA in pediatric patients have not been established.
Juvenile Animal Data 
Daily oral administration of lenvatinib mesylate to juvenile rats for 8 weeks starting on postnatal day 21 
(approximately equal to a human pediatric age of 2 years) resulted in growth retardation (decreased body 
weight gain, decreased food consumption, and decreases in the width and/or length of the femur and tibia) 
and secondary delays in physical development and reproductive organ immaturity at doses greater than or 
equal to 2 mg/kg (approximately 1.2 to 5 times the human exposure based on AUC at the recommended 
clinical dose of 24 mg). Decreased length of the femur and tibia persisted following 4 weeks of recovery.  
In general, the toxicologic profile of lenvatinib was similar between juvenile and adult rats, though toxicities 
including broken teeth at all dose levels and mortality at the 10 mg/kg/day dose level (attributed to primary 
duodenal lesions) occurred at earlier treatment time-points in juvenile rats.
Geriatric Use Of the 261 patients with differentiated thyroid cancer (DTC) who received LENVIMA in 
SELECT, 45% were ≥65 years of age and 11% were ≥75 years of age. No overall differences in safety or 
effectiveness were observed between these subjects and younger subjects.
Of the 62 patients with renal cell carcinoma (RCC) who received LENVIMA with everolimus in Study 205, 
36% were ≥65 years of age. Conclusions are limited due to the small sample size, but there appeared to be 
no overall differences in safety or effectiveness between these subjects and younger subjects.
Of the 476 patients with hepatocellular carcinoma (HCC) who received LENVIMA in REFLECT, 44% were 
≥65 years of age and 12% were ≥75 years of age. No overall differences in safety or effectiveness were 
observed between patients ≥65 and younger subjects. Patients ≥75 years of age showed reduced tolerability 
to LENVIMA.
Renal Impairment No dose adjustment is recommended for patients with mild (CLcr 60-89 mL/min) or 
moderate (CLcr 30-59 mL/min) renal impairment. Lenvatinib concentrations may increase in patients with 
DTC or RCC and severe (CLcr 15-29 mL/min) renal impairment. Reduce the dose for patients with RCC or DTC 
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S U S A N  O ’ B R I E N ,  M D

DURING HER TRAINING in medical school at 
Rutgers Biomedical and Health Sciences 
(formerly the University of Medicine and 
Dentistry of New Jersey), SUSAN O'BRIEN, 

MD, decided that an organ-specific specialty 
didn’t interest her. She instead considered infec-
tious disease or oncology for her specialization.

What pushed her toward oncology was 
that the standard of care in hematologic 
malignancies left much to be desired. 
She observed an unmet need that 
could be filled by conducting research  
and developing improved therapies for 
the future. 

“I was particularly interested in that 
component, the ability to conduct clinical 
research to try [to] improve the standard 
of care,” O’Brien said in an interview 
before the 2021 Society of Hematologic 
Oncology (SOHO) Annual Meeting with 
the SOHO Daily News. 

HEADING TO TEXAS
Looking westward for her fellowship training, 
her gaze focused on The University of Texas MD 
Anderson Cancer Center in Houston. 

“What I loved about MD Anderson was its 
innovative spirit. My first rotation was in leu-
kemia, and it just grabbed me,” O’Brien, presi-
dent of SOHO, said. She noted that investigators 
could explore all kinds of treatments, as long as 
the rationale was logical and science-based. “I 
loved the attitude at MD Anderson at the time, 
which was, ‘You are here to change things. The 
status quo is not good enough.’” If a fellow had 
an interesting idea, it was pursued and explored. 
That continues to be the institution’s approach.

O’Brien has served as principal investigator on 
more than 100 clinical trials. She led the initial 
clinical research into ibrutinib (Imbruvica) for 
patients with chronic lymphocytic leukemia (CLL) 
and continues investigating this Bruton tyrosine 
kinase inhibitor in patients with CLL and small 
lymphocytic lymphoma.

Like a self-fulfilling prophecy, though, the status 
quo did change and O’Brien started looking west-
ward again. Today she is the associate director 
for clinical science at the UCI Chao Family Com-
prehensive Cancer Center in Orange, California, 

and conducting clinical research makes up only 
part of her day and responsibilities. 

A DIFFERENT CHALLENGE
“This was a different challenge because I was 
coming to UCI with a wealth of knowledge about 
conducting clinical trials, including experience 

on the investigational review board 
for MD Anderson. But at UCI, I was 
tasked with improving the whole 
clinical research unit, not just run-
ning clinical trials,” O’Brien said. Her 
job encompasses not only handling 
administrative responsibilities but also 
ensuring that cutting-edge treatments 
are explored fully and promoting an 
environment conducive to research  
and collaboration.

A generous gift established the 
Sue and Ralph Stern Center for Clin-

ical Trials and Research. Its mission is to provide 
high-quality, efficient support for the develop-
ment, activation, and completion of cancer clini-
cal trials that have scientific impact.

Most gifts result in a sign with the donors’ 
names on a brick-and-mortar building, but the 
Stern donation was different. “The gift was for-
ward-thinking in that it established a virtual cen-
ter to speed up clinical research and get more 
effective treatments to patients sooner,” O’Brien 
said. When O’Brien first arrived at UCI, the aver-
age time to launch a trial was 8 or 9 months, which 
encompassed the budget, the contract, and insti-
tutional review board submission. It also involved 
establishing relationships with pharmaceutical 
sponsors and working with the principal investi-
gators and patients.

O’Brien’s efforts streamlined the time to clini-
cal trials launch to 107 days. “I think we can get 
[down] to 90 [days], but I will tell you that 107 [days] 
is by far the shortest of any California [National 
Cancer Institute]-designated cancer center,”  
O’Brien said. 

SOHO GOALS
Since it was established in 2012, SOHO’s goals have 
been to further worldwide research, education, 
prevention, clinical studies, and optimal patient 
care in all aspects of hematologic malignancies. 

SOHO 2021, the society’s ninth annual meeting, 
will focus on cutting-edge advances and practical 
clinical applications, with special emphasis on 
novel biological and therapeutic approaches, for 
patients with hematologic malignancies.

One of O’Brien’s goals as president is to grow 
the membership and reach of the organization so 
that by 2023 the annual meeting will need to be 
held in the larger George R. Brown Convention 
Center, across the street from its current location 
in the Hilton Americas-Houston hotel. 

“My vision is to continue to grow the meeting 
and spread our influence through our education 
objectives across the globe,” O’Brien said. O'Brien 
delivered her opening remarks on Wednesday, 
September 8, setting the tone of the conference.

Virtual attendees can view presentations that 
cover the latest advances in the pathophysi-
ology and therapy of leukemias, lymphomas, 
multiple myeloma, myelodysplastic syndromes, 
myeloproliferative neoplasms, and cellular  
therapy (FIGURE).

LOOKING AHEAD
O’Brien said she was encouraged by the pace 
at which treatments are becoming available in 
oncology, and not just in hematologic malignan-
cies. Her career spans more than 30 years, and in 
the first 20 years the FDA approved 6 drugs for the 
treatment of chronic lymphocytic leukemia (CLL). 
In the last 5 years alone, the FDA has approved  
6 treatments in this setting.

She emphasized that emerging bispecific 
antibodies are an exciting area in lymphoma 
and chronic lymphocytic leukemia. “We have  
1 bispecific approved in hematologic malignan-
cies—blinatumomab [Blincyto] indicated in adult 
and pediatric acute lymphoblastic leukemia,” 
O’Brien said.

Approval was based on the TOWER trial 
(NCT02013167), a phase 3 trial which ran-
domly assigned 405 patients with heavily pre-
treated B-cell precursor ALL, in a 2:1 ratio, to 
receive either blinatumomab or standard-of-
care chemotherapy. The primary end point was  
overall survival (OS).

Investigators reported that  (OS) was significantly 
longer in the blinatumomab group than in the chemo-
therapy group. The median OS was 7.7 months in the  

P R O F I L E

Expanding SOHO’s Reach Globally Is 
a Key Objective for O’Brien
BY TONY BERBERABE, MPH
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blinatumomab group and 4.0 months in the che-
motherapy group (hazard ratio for death with 
blinatumomab vs chemotherapy, 0.71; 95% confi-
dence interval [CI], 0.55-0.93; P = .01). Remission 
rates within 12 weeks after treatment initiation 
were significantly higher in the blinatumomab 
group than in the chemotherapy group, both 
with respect to complete remission with full  

hematologic recovery (34% vs 16%, P < .001) and 
with respect to complete remission with full, par-
tial, or incomplete hematologic recovery (44% vs 
25%, P < .001). 

Treatment with blinatumomab resulted in a 
higher rate of event-free survival than that with 
chemotherapy (6-month estimates, 31% vs 12%; 
hazard ratio for an event of relapse after achieving 

a complete remission with full, partial, or incom-
plete hematologic recovery, or death, 0.55; 95% 
CI, 0.43-0.71; P < .001), as well as a longer median 
duration of remission (7.3 vs 4.6 months). 

“To a certain extent, I envy the younger phy-
sicians who are coming up now because there 
have been so many advancements,” O’Brien said. 
“Those discoveries are driven by basic transla-
tional research, where the more you understand 
the various pathways or targets in the cell, the 
more likely a drug can be developed to treat these 
targets.” The presentations made during this 
year’s SOHO annual meeting certainly will spur 
discussions and an exchange of ideas that result 
in emerging treatments down the line, and O’Brien 
is excited to learn about them throughout the con-
ference in the different sessions. ●
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B E S T  P R A C T I C E S

Receive Continuing Medical Education, 
Continuing Nursing Education Credit
BY ERICA SOYA

PARTICIPANTS AT THE Society of Hemato-
logic Oncology 2021 Annual Meeting will 
have the ability to receive credit for con-
tinuing medical education (CME) and con-

tinuing nursing education. Educational activities 
are geared toward physicians, fellows, nurses, 
physician assistants, pharmacists, and students. 
Registered attendees will be able to excel and 
reach several educational objectives with these 
accredited continuing education activities.

Participants registered for continuing educa-
tion activities will recognize how to evaluate the 
role of new diagnostic techniques and therapeu-
tic approaches, as well as sharpen their clinical 
decision-making skills as they decide on optimal 

therapies for patients with hematologic malig-
nancies. In addition, participants will learn how 
to describe the clinical and molecular facets of 
biology, pathogenesis, diagnostic approaches, 
and therapeutic modalities that are available 
for a variety of hematologic disorders. They will 
learn how to apply novel interprofessional team-
based treatment strategies for patients and how 
to differentiate the evolving therapeutic strat-
egies for first-line, second-line, third-line, and 
salvage treatment for hematologic malignancies.

These activities have been planned and imple-
mented in accordance with the accreditation 
requirements and policies of the Accredita-
tion Council for Continuing Medical Education 

(ACCME) through the partnership of  Medical 
Learning Institute, Inc and the Society of Hema-
tologic Oncology.  Medical Learning Institute is 
accredited by the ACCME to provide CME for 
physicians. Successful completion of this CME 
activity, which includes participation in the 
evaluation component, enables the participant 
to earn up to 31.50 Maintenance of Certification 
(MOC) points in medical knowledge and 31.50 
MOC points in patient safety in the American 
Board of Internal Medicine’s (ABIM’s) MOC pro-
gram. It is the CME activity provider’s responsi-
bility to submit participant completion informa-
tion to ACCME for the purpose of granting ABIM  
MOC credit. ●

https://soho.6connex.com/event/AnnualMeeting/en-us#!/GeneralSession
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