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MINIMAL RESIDUAL DISEASE (MRD) 
monitoring detects and quantifies 
leukemia cells after treatment 
intervention and predicts the risk 

for relapse posttreatment (ie, chemo-
therapy, immunotherapy, radiotherapy, 
transplantation).1-3 Negative MRD is the 
treatment goal in adult acute lymphoblas-
tic leukemia (ALL) and a clinical 
measure in clinical trials.4 The 
consensus from North Ameri-
can experts recommends using 
detection methods with a sensi-
tivity of at least 10-4 to properly  
assess MRD.5  

“[MRD testing] is not new or 
novel but it has to be part of our 
arsenal for every patient with 
ALL,” said LORI MUFFLY, MD, MS, 
assistant professor of medicine in the Divi-
sion of Blood and Marrow Transplantation, 
Stanford Medicine, in California. Muffly 
addressed the role of MRD in ALL during 
the Society of Hematologic Oncology 2021 
Annual Meeting today.

“Over the last several years, MRD testing 
in ALL has become the standard not only 
in just pediatric ALL, but for adults with 
ALL. [MRD is] universally accepted in ALL; 
it’s in every guideline, and it’s below the 
standard of care to not test MRD in ALL,” 
Muffly said. The National Comprehensive 
Cancer Network (NCCN) guideline on ALL 

acknowledges that the incorpora-
tion of MRD testing improved the 
cure and survival rates in patients 
with ALL. 6 But despite advances 
with MRD monitoring, further 
research and practice advances 
are needed to continue the trend 
for improving outcomes in patients 
with ALL by exploring issues such 
as increased testing sensitivity, 
the need for MRD monitoring after 

achieving MRD negativity, the appropriate 
samples for MRD monitoring, and MRD 
testing for leukemia in the central nervous 
system. “Interesting questions moving for-
ward are related to monitoring for patients 
in remission, using peripheral blood or 

I WOULD LIKE TO extend a warm welcome to 
the delegates of the ninth annual meeting of 
the Society of Hematologic 
Oncology (SOHO 2021). We 

have an exciting program planned 
with presentations that are both 
hypothesis generating and prac-
tice changing and that focus on 
the wide spectrum of hemato- 
logic malignancies.

Although we had hoped 
that our hybrid model—which  
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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, 
double-blind, placebo-controlled, phase 3 COMFORT-I trial. J Hematol Oncol. 2017;10(1):55. 7. Harrison 
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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Al-Ali HK, et al. JAK inhibition with ruxolitinib versus best available therapy for myelofibrosis. N Engl J 
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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.

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

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



SOHO 2021 ANNUAL MEETING DAILY NEWS6

DAY ONE 
W E D N E S D A Y  |  09 .08 .2021

WEDNESDAY, SEPTEMBER 08, 2021
6:00 AM 7:00 AM E-POSTER SESSION I

MEET-THE-PROFESSOR SESSION I
6:45 AM 7:45 AM MTP SESSION I-X

7:45 AM 8:00 AM EXHIBIT HALL EXPERIENCE

MEET-THE-PROFESSOR SESSION I I
8:00 AM 9:00 AM MTP Session XI-XX

7:45 AM 8:00 AM EXHIBIT HALL EXPERIENCE

TIME TOPIC/SESSION SPEAKER AFFILIATION
SESSION I :  ACUTE LYMPHOBLASTIC LEUKEMIA
Session Chairs: Lori Muffly and Ching-Hon Pui

9:15 AM 9:25 AM Welcome and Opening Remarks Susan O'Brien President, Society of Hematologic Oncology
9:25 AM 9:40 AM Hyper CVAD in 2021: Lessons Learned and New 

Approaches
Elias Jabbour, MD The University of Texas MD Anderson Cancer Center, 

Houston, Texas, USA
9:40 AM 9:43 AM Q&A

9:43 AM 9:58 AM Measurable Residual Disease in Acute Lymphoblastic 
Leukemia: Optimization and Innovation in 2021 and 
Beyond

Lori Muffly, MD The University of Stanford, Stanford, California, USA

9:58 AM 10:01 AM Q&A

10:01 AM 10:16 AM Novel CAR-T Constructs for ALL Peggy Peihua Lu, MD, 
PhD

Hebei Yanda Lu Daopei Hospital, Hebei, China

10:16 AM 10:19 AM Q&A

10:19 AM 10:34 AM Asparaginase: Understanding and Overcoming Toxicities Ibrahim T. Aldoss, MD City of Hope Comprehensive Cancer Center, Duarte, 
California, USA

10:37 AM 10:52 AM Novel approaches to T-Cell ALL David T. Teachey, MD Children's Hospital of Philadelphia, Philadelphia, 
Pennsylvania, USA

10:52 AM 10:55 AM Q&A

10:55 AM 11:10 AM DEBATE: Optimal Time for Blinatumomab:  
Is it Time for MRD?

Rachel Rau, MD Baylor College of Medicine, Houston, Texas, USA

11:10 AM 11:25 AM DEBATE: Optimal Time for CAR-T: Is it Time for MRD? Rebecca A. Gardner, MD Seattle Children's Hospital, Seattle, Washington, USA

11:25 AM 11:31 AM Q&A

11:31 AM 11:41 AM Oral Abstract ALL-031
The Impact of Genetic Ancestry on the Biology and 
Prognosis of Childhood Acute Lymphoblastic Leukemia

Shawn Lee, MD St. Jude Children's Research Hospital, Memphis, 
Tennessee, USA

INDUSTRY EXPERT SESSION I  (Non-Accred i ted )
11:41 AM 12:41 PM Continued Treatment in AML: The Role of Onureg (azacitidine) tablets

Farhad Ravandi-Kashani, MD| MD Anderson Cancer Center | Houston, Texas, USA

This activity is sponsored by Bristol Myers Squibb

INDUSTRY EXPERT SESSION I I  (Non-Accred i ted )
11:41 AM 12:41 PM ZYNLONTA™, the First-and-Only CD19-Targeted ADC, for the Treatment of Adults with R/R DLBCL After Two or More Lines of Systemic Therapy

Adolfo Enrique Diaz Duque, MD, MSc | UT Health San Antonio, Mays Cancer Center | San Antonio, Texas, USA

This activity is sponsored by ADC Therapeutics
12:41 PM 1:11 PM EXHIBIT HALL EXPERIENCE

PROGRAM-AT- A-GLANCE

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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PLENARY SESSION I
Session Chair: Susan O'Brien

1:11 PM 1:31 PM Managing Patients Relapsed or Refractory to Targeted 
Therapy

Jennifer R. Brown, MD, 
PhD

Dana-Farber Cancer Institute, Boston, Massachusetts, USA

SESSION I I :  MYELODYSPLASTIC SYNDROMES
Session Chairs: Guillermo Garcia-Manero and David Sallman

1:31 PM 1:46 PM New Approaches for Lower Risk MDS Uwe Platzbecker, MD Medical Clinic and Policlinic 1, Hematology and Cellular 
Therapy, Leipzig University Hospital, Leipzig, Germany

1:46 PM 1:49 PM Q&A

1:49 PM 2:04 PM New Immunotherapy Approaches for MDS Uma Borate, MD, MS Ohio State University James Cancer Hospital, Columbus, 
Ohio, USA

2:04 PM 2:07 PM Q&A

2:07 PM 2:22 PM NED Inhibition Lionel Adès, MD, PhD Hôpital Saint-Louis, Paris, France

2:22 PM 2:25 PM Q&A

2:25 PM 2:40 PM BCL-2 Inhibition in MDS Andrew Wei, MBBS, PhD Alfred Hospital and Monash University, Melbourne, 
Australia

2:40 PM 2:43 PM Q&A

2:43 PM 2:58 PM Targeting p53 in MDS David A. Sallman, MD H. Lee Moffitt Cancer Center and Research Institute, 
Tampa, Florida, USA

2:58 PM 3:01 PM Q&A

3:01 PM 3:11 PM Oral Abstract
MDS-229Assessment of Baseline Clinical and Molecular 
Characteristics in Indolent Chronic Myelomonocytic 
Leukemia

Luis E. Aguirre, MD H. Lee Moffitt Cancer Center and Research Institute, 
Tampa, Florida, USA

3:11 PM 3:31 PM EXHIBIT HALL EXPERIENCE

SESSION I I I :  ACUTE MYELOID LEUKEMIA
Session Chair: Farhad Ravandi

3:31 PM 3:46 PM IDH Mutated AML: Beyond Enasidenib and Ivosidenib 
Monotherapy

Courtney D. DiNardo, MD, 
MSCE

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

3:46 PM 3:49 PM Q&A
3:49 PM 4:04 PM NPM1 Mutated AML: From Bench to Bedside Brunangelo Falini, MD University of Perugia, Perugia, Italy
4:04 PM 4:07 PM Q&A

4:07 PM 4:22 PM FLT3 mutated AML: Moving Towards Cure Alexander E. Perl, MD University of Pennsylvania, Philadelphia, Pennsylvania, USA

4:22 PM 4:25 PM Q&A

4:25 PM 4:40 PM Antibody-Based Therapy in AML: Immunotoxins  
and Bi-specifics

Amir Fathi, MD Massachusetts General Hospital, Boston, Massachusetts, 
USA

4:40 PM 4:43 PM Q&A

4:43 PM 4:58 PM TP53 Mutated AML: New Horizons Naval Daver, MD The University of Texas MD Anderson Cancer Center, 
Houston, Texas, USA

4:58 PM 5:01 PM Q&A

PROGRAM-AT- A-GLANCEDAY ONE 
W E D N E S D A Y  |  09 .08 .2021
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TIME TOPIC/SESSION SPEAKER AFFILIATION
5:01 PM 5:16 PM DEBATE: Is Maintenance Therapy in AML Necessary? YES Farhad Ravandi, MD The University of Texas MD Anderson Cancer Center, 

Houston, Texas, USA
5:16 PM 5:31 PM DEBATE: Is Maintenance Therapy in AML Necessary? NO Jeffrey E. Lancet, MD H. Lee Moffitt Cancer Center and Research Institute,Tampa, 

Florida, USA
5:31 PM 5:37 PM Q&A

5:37 PM 5:52 PM Measurable Residual Disease in AML Jacqueline Cloos, PhD Amsterdam UMC, Amsterdam, The Netherlands

5:52 PM 5:55 PM Q&A

5:55 PM 6:05 PM Oral Abstract - AML-024
Venetoclax Combined with FLAG-IDA Induction and 
Consolidation in Newly Diagnosed Acute Myeloid 
Leukemia

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

6:05 PM 6:15 PM Oral Abstract - AML-345
Algorithmic Diagnostic Approach and Spectrum of 
Hematological Malignancies in Patients with Germline 
Predisposition Syndromes

Alejandro Ferrer, PhD Mayo Clinic Rochester, Rochester, Minnesota, USA

6:15 PM ADJOURN

POSTER SESSION & WELCOME RECEPTION  (Non-Accred i ted )
6:15 PM 6:30 PM WELCOME AND AWARDS

6:30 PM 7:30 PM E-POSTER SESSION II

INDEPENDENT SATELLITE  SYMPOSIUM I I

7:30 PM 9:00 PM

Exploring New Approaches for Treating Patients with Cytopenic Myelofibrosis

John Mascarenhas, MD |Icahn School of Medicine at Mount Sinai |New York, New York, USA

Prithviraj Bose, MD |MD Anderson Cancer Center|Houston, Texas, USA

Bart L. Scott, MD |Fred Hutchinson Cancer Research Center |Seattle, Washington, USA

This CME activity is provided by Medscape. This activity is supported by an educational grant from CTI BioPharma Corp.  
For more information and to register for this ISS, go to http://www.medscape.org/symposium/mf-cytopenic

INDEPENDENT SATELLITE  SYMPOSIUM I I I

7:30 PM 9:00 PM

Data + Perspectives: Clinical Investigators Discuss the Current and Future Management of Acute Myeloid Leukemia and  
Myelodysplastic Syndromes

Daniel A Pollyea, MD, MS | University of Colorado School of Medicine | Aurora, Colorado, USA

Courtney D DiNardo, MD, MSCE |The University of Texas MD Anderson Cancer Center | Houston, Texas, USA

Eunice S Wang, MD | Roswell Park Comprehensive Cancer | Center | Buffalo, New York, USA

David Sallman, MD | H. Lee Moffitt Cancer Center | Tampa, Florida, USA

Moderator | Neil Love, MD | Research To Practice | Miami, Florida, USA

This CME activity is provided by Research To Practice. This activity is supported by educational grants from Abbvie Inc, Astellas,  
Bristol-Myers Squibb Company, Daiichi Sankyo, Genentech, a member of the Roche Group, Gilead Sciences Inc and Jazz Pharmaceuticals Inc.  
For more information and to register for this ISS, go to http://www.researchtopractice.com/Meetings/ISS-SOHO2021/AML-MDS

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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included in-person and online educational 
opportunities, networking sessions, and 
plenary and poster sessions filled 
with collegial collaboration—would 
mitigate the devastating effects 
of COVID-19, our board voted to 
convert the meeting to 100% virtual 
because of the ongoing challenges 
of the Delta variant in the Houston 
area. I am as disappointed as you 
are, but the safety of our members 
and the patients they care for  
continues to be of para- 
mount importance.

Rather than dwell on this sober-
ing decision, here is an opportunity to 
view many more presentations than if 
you had visited Houston in person—from 
the comfort of your home, your office, 
or your local coffee shop if you’re so 
inclined. As a virtual attendee, you can 
view these presentations at your con-
venience. They will be available online 
until January 2022. So, in between epi-
sodes of the latest Netflix mystery pro-
gram, log on to https://soho.6connex. 
com/event/AnnualMeeting/login. As a 
reminder, as you scroll through the  
individual sessions on the Mobile App, 

questions and answers appear on the right 
side of the screen during each presenta-
tion, serving as a bellwether on how the 
audience reacted.

My favorite portion of past 
SOHO meetings has always 
been the Next Question ses-
sion on the last day of the con-
ference. This thought-provok-
ing session featuring experts 
from every hematologic malig-
nancy always sends a buzz 
of conversation through the 
meeting hall, both because 
of the question asked and the 
resulting answer. More than 
once I have raised my eye-

brows and thought, “Hmm, interesting.” 
This year, the Next Question session 

will also be live virtually, so we can still 
be together to experience that energy and 
excitement.

On the virtual platform, take a few min-
utes to visit our Resource Center, where 
slides, abstracts, and videos presented 
during the meeting are available. If last 
year is any indication, I know the SOHO 
Leaderboard located at the top of every 
page in the virtual environment will be 
watched very closely. Points for attending 
poster sessions, plenaries, the exhibit hall, 

and participating in the group chat are 
awarded with prizes for first-place, sec-
ond-place, and third-place finishes based 
on point totals. Here’s a hint: Clicking on 
images of Dr Hagop Kantarjian throughout 
the virtual platform also garners you points 
and could mean the difference between 
first and second place.

The SOHO mission continues to promote 
worldwide research, education, prevention, 
clinical studies, and optimal patient care in 
all aspects of hematologic malignancies and 
related disorders. SOHO represents physi-
cians and other health care professionals 
from all corners of the world. The SOHO global 
network supports and is supported by mem-
bers from more than 100 countries who are 
leading the vital efforts to further treatments 
for those afflicted by these diseases. The 
annual meeting—whether it’s virtual, in per-
son, or hybrid—continues that mission. I look 
forward to seeing you virtually and I hope you 
enjoy all that the annual meeting has to offer.  
Stay healthy. ● 

Warmest regards,

Susan O’Brien, MD
PRESIDENT, SOHO

CO-CHAIRPERSON, SOHO 2021

SUSAN O 'BR IEN ,  MD

C O N T I N U E D  F R O M  C O V E R

other sources for MRD monitoring, and 
determining the optimal sensitivity thresh-
old in ALL,” Muffly said.

INCREASING SENSITIVITY  
OF MRD TESTING
Clinicians can choose from a variety of 
diagnostic methods to determine MRD: 
multiparameter flow cytometry (MFC), 
quantitative polymerase chain 
reaction (PCR), next-generation 
sequencing (NGS), and others.3, 5, 

7 The benefits and limitations are 
highlighted in the TABLE.

The consensus from North 
American experts recommends 
using PCR over MFC for patients 
with Philadelphia chromo-
some-positive ALL.5 In patients 
with Philadelphia chromo-
some-negative ALL, the choice 

of a method for MRD testing depends on 
access to an assay, a laboratory, and an 
experienced pathologist. 

“The take-home [message] is that one of 
these assays really needs to be performed 
probably with every bone marrow that is 
assessed after treatment,” said Muffly. 
Moreover, according to Muffly, “MRD 
assays on the bone marrow really must 
have a sensitivity of at least 10-4 and be 

performed by a validated lab.” 
Unfortunately, achieving MRD 

negativity does not translate 
into the complete absence of 
residual disease and frequently, 
MRD is defined as measur-
able residual disease instead 
of minimal residual disease.2 
When discussing MRD testing 
methods, Muffly said: “Will sen-
sitivity continue to increase? 
We all have patients [with] MRD 

negativity at 10-6—which is essentially as 
sensitive as our assays get at this time—
who relapse. But what are we missing?” 
Remissions are common in patients with 
ALL, with some data suggesting that up to 
45% of patients with an initial response to 
ALL relapse eventually.1, 8 

Available studies highlight that methods 
with higher sensitivity can detect MRD 
that remained undetected by methods with 
lower sensitivity. In a study, NGS identified 
additional 55 patients with B-cell ALL who 
were positive for MRD, but MFC failed to 
detect MRD positivity in these patients.9 
The additional patients with MRD positivity 
represented 9% of the total study popula-
tion and 38.7% of the patients with MRD 
positivity at a level of least 10-4. The patients 
with MRD positivity based on NGS, but not 
on MFC, experienced a decreased 5-year 
event-free survival compared with patients 
whose MRD negativity was confirmed by 

C O N T I N U E D  F R O M  C O V E R

LORI  MUFFLY,  MD ,  MS

https://soho.6connex.com/event/AnnualMeeting/login
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both MFC and NGS (P = .036). According to another 
retrospective study, NGS detected MRD positiv-
ity in additional 32 samples that tested negative 
using MFC.10 Strikingly, only 8% of the patients with 
MRD negativity determined by NGS relapsed after 
5 years, compared with 27% of the patients with 
MRD negativity tested by MFC. The patients with 
MRD positivity detected by NGS but not by MFC also 
experienced a decreased 5-year survival rate—67% 
vs 100% survival rate for patients with MRD neg-
ativity confirmed by both MFC and NGS. Muffly 
wonders: “Will assays continue to have increased 
sensitivity and is there a threshold at which we can 
really capture all residual leukemia? I don’t have 
an answer to that.” But detecting MRD at a higher 
sensitivity level, using methods such as NGS, calls 
for a sufficient amount of DNA from sample cells.2 
And thus, the assessment and interpretation of 
MRD results heavily rely on detection methods and  
their limitations. 

MRD MONITORING AFTER ACHIEVING  
MRD NEGATIVITY
Numerous studies have shown that achieving MRD 
negativity leads to improved outcomes in ALL. In 
a meta-analysis of 23 studies, adults with B-cell 
ALL who achieved MRD negativity experienced 
an improvement in relapse-free survival (random 
effects hazard ratio HR), 2.34; 95% confidence 
interval [CI], 1.91-2.86) and overall survival (HR, 
2.19; 95% CI, 1.63-2.94) compared with patients 
who were positive for MRD.11 This impact of MRD 
negativity remained regardless of the disease 
stage, MRD sensitivity threshold, timing of MRD 
testing, Philadelphia chromosome status, or MRD 
detection method (MFC or PCR). In another meta- 
analysis of 39 studies with 13,637 pediatric and 
adult patients with ALL, MRD negativity also led to 
an improvement in event-free survival compared 
with MRD positivity status, with 10-year event-free 
survival rates of 77% vs 32% in pediatric patients 
and 64% vs 21% in adult patients, respectively.12 
Similar to the previous meta-analysis, MRD nega-
tivity status carried benefits despite the detection 
method (MFC or PCR), cutoff values, and timing of 
MRD monitoring. 

“MRD testing after delivering frontline therapy 
is standard of care and is expected,” Muffly said. 
According to the consensus recommendation from 
the North American experts, patients receiving 
frontline treatment for ALL require MRD assess-
ment from bone marrow at the end of induction, 
after 3 months of the consolidation therapy, and 
then every 3 months for at least 3 years in most 
cases.5 Patients undergoing hematopoietic cell 
transplantation (HCT) benefit from MRD assess-
ment before HCT and every 3 months after HCT. 

The question remains whether ongoing MRD 
monitoring plays a role once patients have achieved 
treatment response and MRD negativity. A few 
studies have attempted to address this issue. A 
prospective study found that 27% of adults with ALL 
who have achieved MRD negativity after receiv-
ing various chemotherapy combinations eventu-
ally converted to MRD positivity during the early 
post-consolidation phase.13 After about 9.5 months 
since testing positive for MRD, patients experienced 
clinical relapse. Another study revealed that 55 out 
of 546 patients with ALL who initially achieved MRD 
negativity with treatment (hyper-CVAD [cyclophos-
phamide, vincristine sulfate, doxorubicin hydrochlo-
ride, and dexamethasone]-based regimens) eventu-
ally progressed to MRD positivity.14 Clinical relapse 
occurred about 3.6 months after MRD relapse. Thus, 
both studies concluded that the conversion to MRD 
positivity may predict relapse in patients who have 
initially achieved disease response and MRD nega-
tivity.13, 14 “[It is important] to understand the benefit 
of serial MRD monitoring, in which relapses are no 
longer a surprise because you are continuously 
looking for leukemia for a certain amount of time. I 
think that it’s a really important future step in ALL,” 
Muffly said. “At our center, that is what we do for 
patients who undergo cellular therapies. We moni-
tor them every  couple of months using NGS or PCR 
of the  peripheral blood, and we found that approach 
to be very useful.”

PERIPHERAL BLOOD VS BONE 
MARROW SAMPLES
Bone marrow or peripheral blood serve as the typ-
ical sources for MRD monitoring, with peripheral 

blood carrying lower levels of MRD compared with 
bone marrow, especially in patients with B-cell 
ALL.2, 15, 16 NGS can use peripheral blood to assess 
MRD, which facilitates more frequent monitoring, 
less invasive procedure, and improved patient 
experience.4 But some concerns exist around sam-
ples from peripheral blood contributing to MRD 
detection at a lower sensitivity level compared 
with samples from bone marrow.4, 17 “In ALL, there 
has been less data looking at peripheral blood. 
Our group has recently done a couple of different 
studies. In a recent study prospectively compar-
ing peripheral blood and bone marrow samples in 
adults with ALL using next-generation sequencing 
assay, we saw an excellent correlation between 
peripheral blood and bone marrow,” Muffly said. 
In the prospective study, MRD status measured 
by NGS obtained from peripheral blood versus 
bone marrow were highly correlated (r = 0.87) in 
69 patients with ALL undergoing HCT.18 “Our cen-
ter has substituted peripheral blood for monitoring 
purposes, particularly posttransplant. I think that 
there is likely, in the future, to be a clear role for 
peripheral blood, perhaps not as a sole disease 
assessment but certainly for ongoing monitoring, 
particularly for patients in remission. It’s a much 
more patient-friendly way to monitor, and you can 
measure peripheral blood MRD as frequently you 
feel is necessary,” Muffly said.

MRD TESTING FOR ALL IN 
CENTRAL NERVOUS SYSTEM
“I think the question of how to best monitor for 
central nervous system leukemia and whether 
flow cytometry or other MRD assays would add 
to our ability to detect disease, to monitor the dis-
ease, and to prognosticate is really important,” 
Muffly said. Recent studies explored a relationship 
between markers of leukemia in central nervous 
systems and relapse. In one study, the presence of 
lymphoblasts in cerebrospinal fluid (CSF) detected 
by MFC revealed an increased risk for relapse in 
patients with ALL, with a 4-year cumulative inci-
dence of relapse of 16.7% vs 5.1%.19 Another study 
determined that the presence of lymphoblasts in 
CSF (also called CSF positivity) in patients with ALL 
receiving hyper-CVAD, again detected by MFC, cor-
responded to a 3-year cumulative incidence of cen-
tral nervous system relapse of 15%, compared with 
3.3% of patients who maintained CSF negativity.20 
Thus, further research may explore whether MRD 
assays may play a role when analyzing CSF nega-
tivity vs positivity. ● 
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TABLE .  Benef i t  and  L im i ta t i ons  o f  MFC ,  PCR ,  and  NGS
SENSITIVITY RATIONALE/BENEFIT LIMITATIONS

MFC 10-4 Detects protein antigens present in the 
nucleus, cytoplasm, or surface of the 
cell.2

Although the method allows for quick 
sample analysis, the collected sample 
must be processed immediately and 
the process carries a risk of a false-
positive result.

PCR 10-4 Uses the amplification of DNA samples.3,5 Requires a bone marrow sample 
containing 106 cells.5

NGS 10-6 Detects MRD in precursor and mature 
B-cell tumors.2 To date, NGS is 
recognized as a highly sensitive genomic 
testing used in clinical practice.

More specific than quantitative PCR 
but is costly and lacks standardized 
protocols.

MFC,  mul t iparameter  f low cytometry ;  NGS,  next -generat ion  sequenc ing ;  PCR,  po lymerase  cha in  react ion .
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IDH-Mutated AML Therapy 
Needs to Move Beyond Targeted 
Monotherapies 
BY SARA KARLOVITCH

Q&A

COURTNEY DINARDO, MD

APPROXIMATELY 20% OF patients 
with acute myeloid leukemia (AML)  
will have an IDH1 or IDH2 mutation. 

Currently, enasidenib (Idhifa) and 
ivosidenib (Tibsovo) are the standard of 
care for the IDH-mutated AML population. 
In the relapse setting, both inhibitors are 
approved as single agents, where they 
are associated with response rates of 
~40% and a median overall survival (OS)  
of approximately 9 months. While this is 

important, durable outcomes and long-
term disease-free survival are  unfortu-
nately not commonplace.

Long-term outcomes may be improved if 
enasidenib and ivosidenib are combined 
with other therapies, according to COURT-
NEY DINARDO, MD, an associate professor 
in Department of Leukemia at The Univer-
sity of Texas MD Anderson Cancer Center 
in Houston. During her presentation at the 
Society of Hematologic Oncology (SOHO) 

2021 Annual Meeting today in the AML 
session, DiNardo will discuss why having 
more options for this vulnerable patient 
population is a necessity. 

“Sometimes there are patients who are 
really not candidates for any one specific ther-
apy versus another. In this era, where we have 
different treatment options, we can best select 
and choose the treatment option that makes 
the most sense for any given patient,” DiNardo 
said in an interview with the SOHO Daily News. 
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on the PHOTO ALBUM for SOHO 2021. 

CLICK HERE

DiNardo said that these 2 agents gained pop-
ularity for the treatment of IDH1- and IDH2-mu-
tated AML for several reasons, including good 
tolerability. These 2 agents are the only IDH1/2 
inhibitors in their class with FDA approval. 
Enasidenib was initially granted FDA approval 
in 2017 for IDH2-mutated relapsed/refractory 
AML, followed by ivosidenib for the IDH1- 
mutated relapsed/refractory AML population 
in 2018. Additionally, ivosidenib was granted 
approval in 2019 for frontline IDH1-mutated AML. 

However, combination therapies for both 
agents have shown promise. One such combi-
nation is the triplet regimen of ivosidenib, vene-
toclax (Venclexta), and azacitidine (Vidaza).1 
A phase 1/2 study (NCT03471260) of the combi-
nation with or without azacytidine has enrolled 
approximately 30 patients and found that 
the triplet regimen had a complete response 
(CR) rate of 78%2 with a composite remission 
rate above 90%, according to DiNardo. Addi-
tionally, the triplet regimen was found to be  
well tolerated.

Adverse events (AEs) include IDH differenti-
ation syndrome, which occurred in 4 patients, 
1 of which experienced higher than grade 3, 
and tumor lysis syndrome, which was seen in  
2 patients.  

An effort is being made to turn this triplet com-
bination into a completely oral therapy, helping 

to improve access and ease of care for older 
patients, DiNardo said. She pointed out that 
older patients may be less comfortable driving 
long distances to care centers and spending 
hours getting infusions. 

“Having to be in a clinic every single day for a 
week every month starts to get very draining on 
our patients,” DiNardo said. “And so being able 
to have patients take their therapy at home will 
be a significant benefit.”

This is compounded by the fact that diphen-
hydramine, which is often given to patients to 
help prevent infusion reactions, makes a person 
drowsy. It can be challenging to find a family 
member who is able to dedicate that type of 
time to travel. “It’s harder for the average older 
patient…to be going back and forth to appoint-
ments. It is challenging,” DiNardo added.

For enasidenib, promising findings have been 
observed with the combination of azacitidine. An 
interim analysis of the phase 2 AG221-AML-005 
trial (NCT02677922) presented at the 2019 Ameri-
can Society of Hematology Annual Meeting found 
that the combination had an ORR of 71% (95% CI, 
58%-81%) with a CR rate of 53% (FIGURE). This 
was significantly higher than the 42% ORR and 
12% CR in the azacitidine-alone arm. The event-
free survival was also longer for the combina-
tion arm at 17.2 months compared with the 10.8 
months in the monotherapy arm (HR, 0.59; 95% CI, 

0.30-1.17; P = .1278) although this did not reach 
statistical significance.3 

Common grade 3/4 AEs in the combination 
arm were thrombocytopenia (37%), neutropenia 
(35%), and anemia (19%). Grade 3/4 infections 
occurred in 18% of patients in the combination 
arm and 31% of patients in the monotherapy arm.4

“This is an exciting time to be involved in leuke-
mia research,” DiNardo said. “There are so many 
new therapies and a better understanding of the 
progression of leukemia. [We are] figuring out 
better ways to target it and, hopefully, increas-
ingly improve outcomes moving forward.” ●
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H O W  I  T R E A T

BCL2 Inhibition Proves a Promising 
Target in High-Risk MDS Treatment
BY CONOR KILLMURRAY

ANDREW WEI ,  MD ,  MBBS

A HIGHER EXPRESSION OF the gene 
BCL2 has been associated with 
more advanced stages of myelo-
dysplastic syndromes (MDS), which 

has led to investigators looking into how 
patients with high-risk MDS (HR-MDS) 
respond to the combination of veneto-
clax (Venclexta) and azacitidine. More-
over, BCL2 inhibition is becoming a wider 
avenue for clinicians to investigate in the 
treatment of patients with MDS, accord-
ing to research evaluating BCL2 inhibition 
from ANDREW WEI, MD, MBBS.1

“Cytopenia in low-risk MDS has been 
attributed to excessive proapoptotic 
activity in the bone marrow. In contrast, 
higher-risk stages of MDS and secondary 
acute myeloid leukemia (AML) are charac-
terized by reduced apoptotic activity and 
increased myeloid blasts associated with 
the elevated expression of antiapoptotic 
BCL2,” wrote Wei in an abstract discuss-
ing the findings and rationale for BCL2 
inhibition that he is presenting at the Soci-
ety of Hematologic Oncology (SOHO) 2021 

Annual Meeting. “These findings suggest 
that acquired resistance to apoptosis in 
advanced stages of MDS may be a hall-
mark of disease progression and support 
the hypothesis that elevated BCL2 could 
represent a rational target for BH3-mimet-
ics, such as venetoclax, with the goal of 
reducing MDS blasts,” Wei wrote.

Wei, an adjunct associate professor at 
the Australian Centre for Blood Diseases 
at Monash University and a haematolo-
gist at Alfred Hospital in Melbourne, is 
presenting his findings and opinions on 
BCL2 inhibition in this patient population 
at the second session during today's 
SOHO meeting at 2:25 PM (CDT). Wei will 
discuss the ongoing results of data look-
ing into the combination of venetoclax and 
the chemotherapy azacitidine, the role 
BCL2 inhibition plays after the failure of 
hypomethylating agents (HMA), the role 
of transplantation in eligible patients with 
high risk MDS, and other emerging MDS 
therapies and their ability to inhibit BCL2. 
However, according to Wei, HMAs are 
the current standard of care in patients 
with higher-risk MDS who are ineligible 
for allogeneic hematopoietic stem cell 
transplant (HSCT), making venetoclax and 
azacitidine an important combination for 
treatment consideration. 

Previous findings in 2009 showed the 
benefit of azacitidine alone in this popula-
tion, with an improved median overall sur-
vival (OS) in patients on the chemotherapy 
at 24.5 months compared with 15 months 
in the conventional care arm. Findings 
from the study also showed 2-year OS in 
the azacitidine arm was 50.8% compared 
with 26.2% in the conventional care arm, 
and overall response of patients with 
MDS was 29%.2 Based on these findings, 
investigators launched a phase 1b study 
(NCT02942290) to evaluate adding vene-
toclax to azacitidine in treatment-naïve 
patients with HR-MDS. 

The study looked at 78 patients who 
were given 75 mg/m² of azacitidine on days 
1 to 7 of each 28-day cycle followed by an 
abbreviated schedule of 400 mg daily from 
days 1 to 14 for each 28 days of veneto-
clax.3 Because of the low bone-marrow 

blast count prevalent in patients with 
MDS, a dose ramp-up of venetoclax was 
not required, in comparison to how vene-
toclax is administered in patients with 
acute myeloid leukemia. Median follow-up 
time was 23 months. High risk based on 
the International Prognostic Scoring Sys-
tem (IPSS) was present in 27% of patients 
and a very high IPSS risk was seen in 62% 
of patients.4

Overall response rate in the intention-to-
treat population was 80%, which included 
40% of patients who achieved complete 
remission (CR). The median time to CR 
was 2.6 months after a median 4 cycles of 
azacitidine and venetoclax. The median 
OS for all patients on the combination 
therapy was 28.2 months, and the median 
OS for patients who achieved CR was  
28.6 months and 17.7 months for patients 
who achieved marrow CR. Grade 4 neu-
tropenia was seen in 60% of patients and 
grade 4 thrombocytopenia in 38%. Grade 3 
or greater febrile neutropenia was 
recorded in 52% of patients, but the 30-day 
mortality rate was low at 1%. More than 
2 venetoclax dose interruptions occurred 
in 55%, according to Wei, with the most 
common reason being nonhematologic 
adverse events in 78% of the patients. 

At 12 months after data collection, 75% of 
patients were alive, and at 24 months, 56% 
were alive. Poststudy allogenic HSCT was 
performed in 23% of patients on the trial. 
The phase 3 VERONA study (NCT04401748) 
is recruiting patients to evaluate the safety 
and efficacy of venetoclax plus azacitidine 
in patients who received new diagnoses of 
higher-risk MDS. 

According to Wei, the combination of 
venetoclax and azacitidine provides a new 
option for patients eligible for allogenic 
HSCT. Prior to receiving allogenic HSCT, the 
goal of treatment is to control the disease, 

Overall response rate in the  
intention-to-treat population was 

80%, which included 40% of patients 
who achieved complete remission.

-ANDREW WEI, MD, MBBS
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and with the current clinical data, venetoclax and 
azacitidine are more likely to provide rapid and 
effective blast clearance for patients with MDS 
and excessive blasts. In his talk, Wei will discuss 
the data that show this efficacy but also hopes 
to discuss questions he has regarding using allo-
genic HSCT after BCL2 inhibition treatment. One 
such question is if a patient with MDS should plan 
for myeloablative conditioning and then proceed 
directly to allogeneic HSCT without any cytoreduc-
tive therapy, even if they have MDS-EB2.

Other questions Wei plans to discuss include 
what to do for patients when HMAs such as 
venetoclax fail. Wei also is looking to elucidate 
when HSCT should be given in this scenario,  how 
the clinical dilemmas may compound in elderly 
patients, and how to use alternative donor methods 
with more than just palliative intent in mind. 

“The hope with that is, if you get this complete 
remission and go to transplant, that [the patient 
will] do better,” said Rami Komrokji, MD, in an 

interview with the SOHO Daily News. “So we are 
doubling our response rates there and if we are 
going to look at the overall responses, if we repli-
cate what we’ve seen with the phase 2 trials, then 
we are going to be approaching almost 70% of the 
patients, either assuming CR or metabolic CR.”

Komrokji, vice chair of the Malignant Hematol-
ogy Department and the head of the Leukemia and 
MDS Section at Moffitt Cancer Center in Tampa, 
Florida, is also presenting on MDS as part of a 
Meet-the-Professor session on day 1 of the SOHO 
meeting. Komrokji echoed Wei’s outlook on the 
HMA and chemotherapy combination therapy, but 
added that, for now, no BCL2 inhibitors have been 
approved in this setting. However, data continue to 
be promising as more agents are investigated for 
this population, he said. 

“I think our next step is going to be looking at [a 
third drug] added to the azacitidine combination or 
different combinations,” Komrokji said. “It’s really 
an exciting time for us to do clinical research in 

this field, because for the first time we have almost 
4 or 5 randomized clinical trials in phase 3 higher- 
risk MDS looking to improve that backbone of the 
hypomethylating agents.” ●

R E F E R E N C E S

1. Wei, Andrew. BCL-2 inhibition in MDS. Presented at: 2021 Society of Hematology 

Oncology; September 7-11, 2021; virtual. Abstract EXABS-172-MDS.

2. Fenaux P, Mufti GJ, Hellstrom-Lindberg E, et al. Efficacy of azacitidine compared 

with that of conventional care regimens in the treatment of higher-risk myelodysplastic 

syndromes: a randomised, open-label, phase III study. Lancet Oncol. 2009;10(3):223-232. 

doi:10.1016/S1470-2045(09)70003-8

3. Zeidan AM, Pollyea DA, Garcia JS, et al. A phase 1b study evaluating the safety and 

efficacy of venetoclax as monotherapy or in combination with azacitidine for the treat-

ment of relapsed/refractory myelodysplastic syndrome. Blood. 2019;134(suppl 1):565. 

doi:10.1182/blood-2019-124994

4. Wei, A, Esteve J, Porkka K, et al. Sabatolimab plus hypomethylating agents in pa-

tients with high/very high-risk myelodysplastic syndrome and acute myeloid leukemia: 

subgroup analysis of a phase 1 study. Presented at: 2021 European Hematology Asso-

ciation annual conference; June 11, 2021. virtual. Abstract S168. Accessed August 18, 

2021. https://bit.ly/3ARBgjb

Does the New Treatment Landscape 
in Adult ALL Replace Chemotherapy 
with Targeted Therapies? 
BY MATTHEW J.  WIEDUWILT, MD, PHD

EXPERT 
PERSPECTIVES

MATTHEW J. WIEDUWILT, 
MD, PHD

TRADITIONAL CYTOTOXIC chemother-
apy-containing regimens have 
been the backbone of treatment 
for adults with acute lymphoblas-

tic leukemia (ALL) for decades. Common 
complications of traditional chemother-
apy can be fatal and include infection, 
bleeding, thrombosis, neuropathy, osteo-
necrosis, and secondary cancers includ-
ing acute myeloid leukemia (AML) and 
myelodysplastic syndromes (MDS). Com-
pared with children with ALL, response 
rates and cure rates are substan-
tially lower in adults. For patients over  
60 years of age, traditional cytotoxic che-
motherapy yields low cure rates, high treat-
ment-related death rates, and poor long-
term survival of < 20%. For older adults, 
there has been minimal improvement in 

survival over the last 40 years despite 
marked improvement for adults under 60 
years, adolescents, and children.1 For older 
patients, traditional chemotherapy 
approaches have largely failed. 

Because the balance between efficacy 
and toxicity of chemotherapy has been 
reached for most adults with ALL, novel  
approaches with highly active, min-
imally toxic agents are needed to 
improve on traditional chemother-
apy and possibly eliminate chemo-
therapy altogether. This unmet need 
will be addressed in the Meet-the- 
Professor session at 8:00 AM (CDT). 

Tyrosine kinase inhibitors (TKIs) for Phil-
adelphia-chromosome positive (Ph+) ALL, 
the anti-CD22-calicheamicin antibody-drug 
conjugate inotuzumab ozogamicin  

(Besponsa) for relapsed/refractory (R/R) 
B-cell ALL, and the anti-CD3/CD19 bifunc-
tional T-cell engaging antibody blinatum-
omab (Blincyto) for R/R B-cell ALL have 
transformed care for ALL. Inotuzumab 
ozogamicin and blinatumomab are both 
superior for remission rates and survival  
compared with traditional chemotherapy 
in phase 3 studies in R/R B-cell ALL.2,3 
Inotuzumab ozogamicin yielded high com-
plete response rates (81%) and minimal 
residual disease (MRD)-negativity rates 
(78%) but with short median duration of 
remission (DOR; 4.6 months).2 Blinatum-
omab had a lower complete response (CR) 
rate than inotuzumab ozogamicin (44%) 
but a longer median DOR (7.3 months) 
and was found most effective in patients 
with low-burden disease in the marrow  
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Given the high activity of BCR-
ABL1–targeted TKIs... approaches to 
reduce treatment-related mortality 
have been studied by reducing or 
eliminating chemotherapy.

-MATTHEW J.  WIEDUWILT, MD, PHD

(lymphoblasts < 50%, CR rate 66%), sug-
gesting that blinatumomab may be a 
highly effective agent in consolidation of 
remission in the frontline.3     

WHY AVOID TRADITIONAL  
SYSTEMIC CHEMOTHERAPY? 
There are multiple answers that are appro-
priate: Traditional chemotherapy alone (1) 
is ineffective in most patients with certain 
types of ALL (such as Ph+ ALL); (2) has a 
high treatment-related mortality with low 
cure rates in older patients; (3) requires  
extended, complicated, and toxic treat-
ment for 3 to 4 years; (4) is often only a 
bridge to allogeneic hematopoietic cell 
transplantation (HCT), which has a high 
rate of treatment-related morbidity and 
mortality; and (5) has long-term morbidity 
independent of allogeneic HCT including 
osteonecrosis of the bone, neuropathy, 
neurocognitive changes, and secondary 
cancers. Novel targeted agents are more 
active than traditional chemotherapy in 
ALL and maximizing their use in the front 
line may yield similar or superior results, 
even when combined with reduced-dose 
or no chemotherapy. Adding new agents to 
traditional chemotherapy also may lead to 
inferior outcomes as targeted agent doses 
are frequently reduced for toxicity when 
given in combination with chemotherapy 
and the combinations can have high 
non-relapse mortality that may erase any 
benefit of increased efficacy from adding 
the novel agent.4  

The Philadelphia (Ph) chromosome  
occurs from translocation of chromosomes 
9 and 22, which generates a BCR-ABL1 
oncogenic fusion protein with constitutive 
tyrosine kinase activity and is the genetic 

hallmark of chronic myeloid leukemia 
(CML) and Ph+ ALL. Ph+ ALL was historically 
a poor-risk disease in adults with long-
term survival less than 20% with chemo- 
therapy alone.5-7 

TYROSINE KINASE INHIBITORS
The development and application of BCR-
ABL1—targeted tyrosine kinase inhibitors 
(TKIs), such as imatinib mesylate (Gleevec), 
dasatinib (Sprycel), and ponatinib  
(Inclusig) in CML and Ph+ ALL has dramati-
cally changed care and improved survival. 
Early study of imatinib with chemotherapy 
improved survival, principally by facilitat-
ing more patients proceeding to allogeneic 
HCT.7 Without allogeneic HCT most patients 
treated with imatinib relapsed due in 
large part to numerous different muta-
tions in the BCR-ABL1 kinase domain (KD). 
Although encouraging benefits have been 
observed, resistance remains a challenge 
that is associated with TKI use.

Second-generation TKIs such as  
dasatinib overcome most TKI resistance 
by BCR-ABL1 KD mutation although 
they are ineffective against the T315I 
mutation seen in 70% to 75% of relapses 
in dasatinib-treated patients.8-10 The  
combination of second-generation TKIs 

with intensive chemotherapy appears 
to lead to superior outcomes to ima-
tinib-based approaches. SWOG 0805 
(NCT00792948) studied dasatinib with hyper 
cyclophosphamide, vincristine, doxoru-
bicin, and dexamethasone (HyperCVAD) 
in adults 60 years of age and younger 
with Ph+ ALL. Patients undergoing allo-
geneic HCT after dasatinib/HyperCVAD 
induction had better survival than those 
receiving dasatinib and chemotherapy 
alone, supporting allogeneic HCT in this 
population.11 Ponatinib, a TKI that over-
comes resistance by most BCR-ABL1 
KD mutations including T315I, has been 
studied in combination with HyperCVAD. 
The combination was highly active with 
a complete response (CR) rate of 100%, 
complete molecular response (CMR) rate 
of 78%, and 3-year event free survival 
(EFS) of 70%.12,13 

RATIONALE FOR REDUCING OR 
ELIMINATING CHEMOTHERAPY
The toxicities of these intensive 
approaches are typically prohibitive for 
use in older adults with Ph+ ALL, the 
population with the highest incidence of 
the disease. Given the high activity of  
BCR-ABL1–targeted TKIs in Ph+ ALL, Tr
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approaches to reduce treatment-related mortality 
have been studied by reducing or eliminating chemo-
therapy. GRAAPH-2005 (NCT00327678) randomized  
patients to imatinib with HyperCVAD or with 
minimal chemotherapy. The CR rate was higher 
with the minimal chemotherapy approach (98% 
vs 91%, P = .006) principally because of increase 
induction death with HyperCVAD.14 Studies of 
chemotherapy-free induction with TKIs with cor-
ticosteroids showed that the approach yields CR 
rates of 95% to 100% with no or minimal induc-
tion death. GIMEMA study LAL1205 (NCT00391989) 
evaluated dasatinib with prednisone followed 
by provider choice of post remission therapy. 
The regimen was well tolerated with a CR rate 
of 93%. Relapse occurred in 74%, 36%, 11% of 
patients getting post-remission therapy with TKI 
only, TKI with chemotherapy, and allogeneic HCT, 
respectively.8 A subsequent GIMEMA study, the  
D-ALBA study (NCT02744768), evaluated dasati-
nib and blinatumomab for 5 cycles, then dasati-
nib maintenance as post remission therapy after  
dasatinib/corticosteroid induction. The CR rate 
was 98% with excellent 18-month overall sur-
vival (OS) and disease-free survival (DFS) of 
95% and 88%, respectively.15 At last report with  
27 months follow-up, there were 9 relapses among  
63  patients (4 systemic, 4 CNS, 1 nodal).16 Confirmatory 
data are awaited from the ongoing US Inter-
group SWOG 1318 study (NCT02143414), which 
has completed accrual. The failing of dasatinib 
due to BCR-ABL1 T315I ALL is being addressed by 
treating older patients with ponatinib and corti-
costeroids alone. An early report showed a high 
CR rate (95%) and favorable molecular response 
rate (CMR rate 46%) with short follow-up.17 More 
recently, investigators reported early outcomes of 
ponatinib with blinatumomab. In newly diagnosed 
patients, the CR rate was 100%, CMR rate was 
87%, and estimated 1-year OS and DFS were both 
100%.18 Long-term follow up is needed for durabil-
ity of responses and late toxicity. 

PH-NEGATIVE ALL
The road to chemotherapy-free regimens in 
pH-negative ALL is just being paved given the 
recent availability of highly effective targeted 
therapies. For pH-negative ALL, inotuzumab ozo-
gamicin and blinatumomab are being actively 
studied in randomized studies in the front line 
(eg, A041501 NCT03150693, EA1910 NCT 02003222). 
Given their  impressive activity, studies are also 
evaluating them in chemotherapy-free induction 
or as chemotherapy-free regimens. SWOG 1318 

evaluated blinatumomab as induction therapy for 
older, transplant-ineligible patients. The regimen 
was very well tolerated with a CR rate of 66%, MRD 
negativity rate of 92%, and a 1-year DFS of 56%.19 
Inotuzumab ozogamicin has demonstrated a 100% 
CR rate and MRD negativity rate of 74% as induc-
tion in GMALL INITIAL-1 trial (NCT03460522).20 
Alliance A041703 (NCT03739814) is studying inotu-
zumab ozogamicin followed by consolidation with 
4 to 5 cycles of blinatumomab in older patients 
with results expected in 2022. 

Advancements in chemotherapy-free regimens 
are improving outcomes in pH-positive ALL and 
hold promise in pH-negative ALL. Clinical trials 
have been and remain essential to continuing 
the transformative progress. Questions will need 
to be answered including the optimal CNS pro- 
phylaxis, need for and/or duration of maintenance, 
antigen levels conferring benefit, the benefit of 
adding novel agents including BH3 mimetics such 
as venetoclax (Venclexta) or navitoclax, anti- 
bodies such as daratumumab (Darzalex), and 
checkpoint inhibitors, and mechanisms of resis-
tance to inform future development of these ther-
apies. It is hoped “chemo-free” approaches will 
set a new standard of care and form a backbone 
on which to build even more effective, highly tol-
erable, and convenient therapies with very high 
cure rates. ●
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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
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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.
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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. 
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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.
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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.



DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) injection

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

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

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Hypersensitivity and Other Administration Reactions
Advise patients to seek immediate medical attention for any of the following 
signs and symptoms of systemic administration-related reactions: itchy, runny 
or blocked nose; chills, nausea, throat irritation, cough, headache, shortness 
of breath or difficulty breathing [see Warnings and Precautions].

Cardiac Toxicity in Patients with Light Chain (AL) Amyloidosis
Advise patients to immediately contact their healthcare provider if they 
have signs or symptoms of cardiac adverse reactions [see Warnings and 
Precautions].
Neutropenia
Advise patients to contact their healthcare provider if they have a fever [see 
Warnings and Precautions].
Thrombocytopenia
Advise patients to contact their healthcare provider if they have bruising or 
bleeding [see Warnings and Precautions].
Embryo-Fetal Toxicity
Advise pregnant women of the potential hazard to a fetus. Advise females 
of reproductive potential to inform their healthcare provider of a known 
or suspected pregnancy [see Warnings and Precautions, Use in Specific 
Populations].
Advise females of reproductive potential to avoid becoming pregnant during 
treatment with DARZALEX FASPRO and for 3 months after the last dose [see 
Use in Specific Populations].
Advise patients that lenalidomide, thalidomide and pomalidomide have the 
potential to cause fetal harm and have specific requirements regarding 
contraception, pregnancy testing, blood and sperm donation, and transmission 
in sperm. Lenalidomide, thalidomide and pomalidomide are only available 
through a REMS program [see Use in Specific Populations].
Interference with Laboratory Tests
Advise patients to inform their healthcare provider, including personnel at 
blood transfusion centers, that they are taking DARZALEX FASPRO, in the 
event of a planned transfusion [see Warnings and Precautions].
Advise patients that DARZALEX FASPRO can affect the results of some tests 
used to determine complete response in some patients and additional tests 
may be needed to evaluate response [see Warnings and Precautions].
Hepatitis B Virus (HBV) Reactivation
Advise patients to inform healthcare providers if they have ever had or might 
have a hepatitis B infection and that DARZALEX FASPRO could cause hepatitis 
B virus to become active again [see Adverse Reactions].
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THOMAS G .  MART IN ,  MD

THE USE OF CD38 antibodies has 
made a significant impact on the 
treatment of patients with both 
transplant-eligible and -ineligible 

multiple myeloma across various lines of 
therapy, according to THOMAS G. MAR-
TIN, MD, interim chief of hematology and 
co-director of the Myeloma Program in the 
Department of Medicine at the University 
of California, San Francisco.

CD38 antibodies were originally 
explored in the relapsed/refractory setting 
as single agents and then were moved to 
earlier lines in combination with standard 
myeloma treatments. Both CD38 antibod-
ies  including daratumumab (Darzalex) and 
isatuximab-irfc (Sarclisa), are approved in 
multiple triplet combinations for the treat-
ment of early relapsed disease. In addition, 
daratumumab (Darzalex) is approved in 
frontline triplet and quadruplet regimens 
with an immunomodulatory drug (IMiD), 
a proteasome inhibitor (PI), and a steroid 
(Dara-Rd, Dara-VMP, Dara-VTD). 

Overall, the National Comprehensive 
Cancer Network guidelines for multiple 
myeloma, include anti-CD38 therapies in 
many recommended regimens for patients 
in the frontline setting and in the case of 
early relapses. However, few options are 
available for patients with late relapses, 
after more than 3 prior therapies, and this 
remains an unmet need.1 

“We try to use our best drugs as early 

in the course of treatment as is possible. 
Thus, the CD38 antibodies, the ones we 
currently have…are going to be used as 
frontline therapy or in early relapse,” Mar-
tin said. “The days where we save a good 
drug in [our] back pocket, so we have 
something down the road, are over in my 
mind. In the later-line relapsed/refractory 
space is where we’re going to need more 
agents because these patients tend to 
have aggressive disease. Hopefully these 
next-generation antibodies can be utilized 
in these refractory patients.” 

This morning, Martin will present during 
a meet-the-professor session on next-gen-
eration CD38 antibodies and antibodies 
with novel targets GPRC5D and FcRH5. In 
an interview with SOHO Daily News prior 
to his presentation, he discussed some of 
the newer antibodies that he will address 
in his presentation.

NEWER CD38 ANTIBODIES  
IN DEVELOPMENT
Newer CD38 antibodies are also being 
explored to treat patients with multiple 
myeloma in later-line relapse.

“Some of these antibodies that are being 
tested are naked antibodies and perhaps 
bind more specifically to cells that have 
high expression of CD38,” Martin said. 

One such agent is mezagitamab  
(TAK-079). The monoclonal antibody 
shows minimal binding to red blood cells 

and depletes target cells by apoptosis, anti-
body-directed cellular cytotoxicity, comple-
ment-mediated cytotoxicity, and antibody-de-
pendent cellular phagocytosis.  

This antibody is being explored in 
an ongoing phase 1/2a clinical trial 
(NCT03439280) of patients with relapsed/
refractory multiple myeloma who have 
received at least 3 prior lines of therapy, 
including an IMiD, PI, alkylating agent, with 
or without an anti-CD38 agent. Patients 
had to be refractory to or intolerant of an 
IMiD and a PI and have progressed on or 
after their most recent therapy.2  

Preliminary results from the trial showed 
an overall response rate (ORR) of 28% and a 
clinical benefit rate (CBR) of 41%. The dura-
tion of response (DOR) was 10.1 months. 

In patients who were naive to anti-CD38 
therapy, the ORR was 56% and the CBR 
was 56% with the 300-mg dose of mezagi-
tamab, 36% ORR and 73% CBR with 600-
mg dose, and 33% ORR and 33% CBR with 
1200-mg dose. 

The benefit was also durable. Among 
patients treated at the recommended 
phase 2 dose of mezagitamab (600 mg), 
the median DOR was not reached after a 
median follow-up of 9.2 months.  

At the recommended phase 2 dose, grade 
3 or higher treatment-emergent adverse 
events was seen in 53% of patients and 
serious events were reported in 32%. 

MOR202, another novel CD38-targeted Ka
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Martin Discusses the  
Next Generation of 
Monoclonal Antibodies  
in Multiple Myeloma
BY LISA ASTOR
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The days where we save a good drug in the back 
pocket so we had something down the road are 

over in my mind, we try to use our best drugs upfront  
as early as we can. -THOMAS G. MARTIN, MD

monoclonal antibody, showed promising 
clinical activity in patients with relapsed/
refractory multiple myeloma in a phase 1/2a 
trial (NCT01421186).3 

In the trial, patients received MOR202 by intra-
venous infusion alone, or in combination with 
dexamethasone and pomalidomide (Pomalyst), or 
dexamethasone plus lenalidomide (Revlimid). 

Greater efficacy was seen in the combina-
tion arms of MOR202 plus dexamethasone with 
pomalidomide or lenalidomide. In the pomalid-
omide arm, stringent complete response (sCR) 
was reported in 5%, CR in 5%, very good partial 
response (VGPR) in 14%, PR in 24%, and minimal 
response in 19%. The ORR was 48%. The disease 
control rate was 76%. The median progres-
sion-free survival was 17.5 months. 

In the lenalidomide group, the sCR rate was 
6%, CR in 6%, VGPR in 12%, PR in 41%, and 
minimal response in 6%. The ORR was 65% and 
the disease control rate was 76%. The median 
progression-free survival was not reached. 

Treatment-emergent adverse events were 
observed in all patients in all treatment arms. 
More toxicity was reported in the combina-
tion arms, especially in the lenalidomide arm. 

Other CD38 options include bispecific anti-
bodies that bind to CD38, CD38 antibodies 
attached to poisons for greater potency—
even for patients previously treated with a 
CD38 antibody, and bispecific T-cell–engager 
antibodies. Martin believes that these 
are important options for the future in the 
CD38-refractory setting. 

NOVEL TARGETS GPRC5D AND FCRH5
Martin will also focus on 2 bispecific anti-
bodies in development utilizing novel tar-
gets. GPRC5D is an orphan receptor that is 
in highly expressed in multiple myeloma and 
shows limited expression in healthy human 
tissue. FcRH5 is also expressed in myeloma 
cells, especially in cells with 1q21 gain, but 
expression in healthy human tissue is limited 
to the B-cell lineage in plasma cells.  

Talquetamab (JNJ-64407564) is a human-
ized bispecific IgG4 antibody directed against 
GPRC5D and CD3 that is currently being tested 
in a phase 2 trial in patients with relapsed or 
refractory multiple myeloma (NCT04634552).

In an ongoing phase 1 trial (NCT03399799), sub-
cutaneous talquetamab monotherapy showed a 
high rate of clinical responses in patients with 
relapsed/refractory multiple myeloma.4 

The trial enrolled patients with relapsed/
refractory multiple myeloma or those who 

were intolerant to established myeloma 
therapies; prior BCMA-targeted therapy 
was allowed. Most of the patients were 
triple-class refractory (76%) or penta-drug 
refractory (28%) with a median of 6 lines of 
prior therapy (range, 2-17). 

The ORR in evaluable patients treated sub-
cutaneously was 53.3%, which consisted of 
sCR in 6.7% of patients, CR in 2.7%, VGPR in 
34.7%, and PR in 9.3%. 

Among 30 patients treated at the recom-
mended phase 2 dose of 405 µg/kg subcu-
taneously, the ORR was 70.0%, with sCR in 
6.7%, CR in 3.3%, VGPR in 50.0%, and PR in 
10.0%. At this dose, 65.2% of triple-refractory 
patients responded, along with 83.3% of pen-
tadrug-refractory patients. The median DOR 
was not reached at the time of data cutoff, 
with 81% of responders continuing treatment.

Additionally, the bispecific antibody showed 
a tolerable safety profile at the recommended 
phase 2 dose. In this group, neutropenia (any 
grade, 67%; grade 3/4, 60%) usually resolved 
within a week and was mostly limited to the 
first 1 to 2 cycles. Cytokine release syndrome 
(CRS) was reported in 73% of patients at 
this dose level, with a median onset time of  
2 days and lasting for a median of 2 days. 
Only 10% of patients had grade 2 CRS, and 
3% had grade 3. Two patients had neurotox-
icity events at this dose level.

The phase 2 study (TALMMY1001) is a third 
part of the phase 1 trial to continue to follow 
patients post treatment. 

Martin will also discuss cevostamab 
(BFCR4350A), a humanized immunoglobulin 
G–based T-cell–engaging bispecific antibody 
that targets FcRH5 and CD3 for T-cell–directed 
killing of myeloma cells. 

GO39775 (NCT03275103) is an ongoing 
phase 1 trial of cevostamab in patients with 
relapsed/refractory multiple myeloma; prior 
exposure to chimeric antigen receptor T cells, 
bispecific antibodies, and antibody-drug  
conjugates were allowed. Patients had a median 
of 6 prior lines of therapy (range, 2-15).5  

In this trial, the ORR was 53% in patients 
treated at a 3.6-mg step-up dose plus 20 mg or 

higher of cevostamab, resulting in sCR in 12% 
of patients, CR in 6%, VGPR in 15%, and PR in 
21%. Forty-one percent of pentadrug-refrac-
tory patients responded, and 63% of patients 
with prior anti-BCMA exposure responded. 

Among patients treated at doses between 
90 and 132 mg, the ORR was 61%, with sCR in 
6% of patients, CR in 11%, VGPR in 28%, and 
PR in 17%.  

CRS was reported in 76% of patients and 
neurological toxicities in 28%. All neurologi-
cal events occurred within the setting of CRS 
and resolved with CRS resolution; CRS events 
resolved with standard-of-care treatment.

“The clinical development of these anti-
bodies is progressing quite quickly. These 
are the next-generation antibodies,” Martin 
said. “Although initial development will be 
in refractory disease, these antibodies will 
also be tested in the front line, and in early 
relapse.  The future landscape of novel ther-
apeutics for the treatment of myeloma, will 
be fun to watch. In this meeting we hope to 
have a very important discussion about what 
the future looks like in myeloma.” ●

R E F E R E N C E S

1. NCCN Clinical Practice Guidelines in Oncology. Multiple Myeloma. Ver-

sion 1.2022. August 16, 2021. Accessed August 28, 2021. https://www.nccn.

org/professionals/physician_gls/pdf/myeloma.pdf

2. Krishnan AY, Patel KK, Hari P, et al. A phase Ib study of TAK-079, an in-

vestigational anti-CD38 monoclonal antibody (mAb) in patients with relapsed/ 

refractory multiple myeloma (RRMM): Preliminary results. J Clin Oncol. 

2020;38(suppl 15):8539. doi:10.1200/JCO.2020.38.15_suppl.8539

3. Raab MS, Engelhardt M, Blank A, et al. MOR202, a novel anti-CD38 mono-

clonal antibody, in patients with relapsed or refractory multiple myeloma: a 

first-in-human, multicentre, phase 1–2a trial. Lancet Hematol. 2020;7(5):381-

394. doi:10.1016/S2352-3026(19)30249-2

4. Berdeja JG, Krishnan AY, Oriol A, et al. Updated results of a phase 1, 

first-in-human study of talquetamab, a G protein-coupled receptor family C 

group 5 member D (GPRC5D) × CD3 bispecific antibody, in relapsed/refracto-

ry multiple myeloma (MM). J Clin Oncol. 2021;39(suppl 15):8008. doi:10.1200/

JCO.2021.39.15_suppl.8008

5. Cohen AD, Harrison SJ, Krishnan A, et al. Initial Clinical Activity and 

Safety of BFCR4350A, a FcRH5/CD3 T-Cell-Engaging Bispecific Antibody, 

in Relapsed/Refractory Multiple Myeloma. Blood. 2020;136(suppl 1):42-43. 

doi:10.1182/blood-2020-136985



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/


SOHO 2021 ANNUAL MEETING DAILY NEWS

DAY ONE 
W E D N E S D A Y  |  09 .08 .2021

38

JANUARY 14, 2021: The FDA approved the antineoplastic tyrosine kinase inhib-
itor crizotinib (Xalkori) as a treatment for pediatric patients aged 1 year and 
older and young adults with  ALK-alteration–positive relapsed or refractory systemic 
anaplastic large cell lymphoma (ALCL), Pfizer announced in a news release. Crizotinib 
is the first biomarker-driven therapy approved for treatment in this patient population.
Approval was granted based on data from phase 2 clinical trials including the 
phase 1/2 ADVL0912 study (NCT00939770), and the phase 1B A8081013 study 
(NCT01121588). In the ADVL0912 trial, crizotinib was administered to patients 
aged 16 to 50 years with relapsed/refractory solid tumors or ALCL with ALK 
alterations or MET mutations or amplifications. The study, completed in 2020, 
first revealed the antitumor activity of crizotinib in the study population, most 
specifically for those with ALK-translocated ALCL as well as in patients with 
myofibroblastic tumors.

MAY 19, 2021: The FDA has accepted a sup-
plemental new drug application for zanubru-
tinib (Brukinsa) for the treatment of adult 
patients with marginal zone lymphoma who 
have received 1 prior anti-CD20-based therapy. 
The agent was also granted priority review, with 
a Prescription Drug User Fee Act (PDUFA) tar-
get action date of September 19, 2021, accord-
ing to a news release by BeiGene, Ltd.

Zanubrutinib is a Bruton tyrosine kinase 
inhibitor being developed to treat multiple 
B-cell malignancies. Zanubrutinib is meant 

to optimize bioavailability, half-life, and 
selectivity. Currently, it holds indications in 
mantle cell lymphoma,  chronic lymphocytic 
leukemia, small lymphocytic lymphoma, and 
Waldenström macroglobulinemia. 

MAY 25, 2021: The biologic license applica-
tion for ublituximab (TGTX-1101) in combi-
nation with umbralisib (Ukoniq) has been 
approved by the FDA for the treatment of 
patients with chronic lymphocytic leukemia 
and small lymphocytic lymphoma, according 
to a news release by TG Therapeutics, Inc.

Ublituximab, an investigational glycoen-
gineered anti-CD20 monoclonal antibody, 
works by binding to B cells in order to trigger 
an immunological reaction, leading to can-
cer cell destruction. Additionally, the agent 
does not have the sugar molecules normally 
found on the antibody. The removal of these 
cells has been proven to enhance efficacy. 
Umbralisib is the only oral phosphoinositide 
3 kinase delta and casein kinase epsilon 
inhibitor.

JUNE 2021

JANUARY 2021

                     MARCH 2021

2021 FDA Approvals 
for Hematologic 
Malignancies
BY ERICA SOYA

THE US FOOD and Drug Administration (FDA) has approved  
12 treatments for hematologic malignancies in 2021, 
including isatuximab-irfc (Sarclisa) used in combination 
with carfilzomib (Kyprolis) and dexamethasone (Kd) for 

the treatment of adult patients with relapsed or refractory (R/R) 
multiple myeloma. Approvals are listed up to September 1, 2021.

CONTINUED ON NEXT PAGE

JUNE 16, 2021: The FDA has approved avapri-
tinib (Ayvakit) for the treatment of patients 
with advanced systemic mastocytosis, 
including patients with aggressive systemic 
mastocytosis, systemic mastocytosis with 
an associated hematological neoplasm, and 
mast cell leukemia.

The approval was based on the efficacy 
results of 2 multicenter, single-arm, open- 
label clinical trials: phase 1 EXPLORER 
(NCT02561988) and phase 2 PATHFINDER 
(NCT03580655). The ORR in both trials 
combined was 57% (95% CI, 42%-70%) in  
53 patients with 28% experiencing com-
plete remissions of disease and another 28% 
experiencing partial remissions. Moreover, 
median duration of response was reached at 
38.3 months (95% CI, 19–not estimable) and 

the median time to response was 2.1 months 
on avapritinib.

The FDA-recommended dose of avapritinib 
is 200 mg orally twice daily for patients with 
advanced systemic mastocytosis, but patients 
with platelet counts less than 50 × 109/L 
are not recommended for this treatment. The 
agent is currently available in 200-mg, 100-mg, 
50-mg, and 25-mg dose strengths for this 
patient population.

JUNE 30, 2021: The FDA has granted approval 
to asparaginase erwinia chrysanthemi 
(recombinant)-rywn (Rylaze) for use within 
a chemotherapy regimen to treat adult and 
pediatric patients with acute lymphoblastic 
leukemia (ALL) and lymphoblastic lymphoma 
who are allergic to the E. coli-derived aspar-
aginase products that are traditionally used.

The approval may serve as a solution to 
a global shortage of the only other FDA- 
approved drug for this indication, according 
to a news release from the developer, Jazz 
Pharmaceuticals. The agent was previously 
granted fast track and orphan drug designa-
tions for this indication, according to the FDA.

The newly-approved agent was evaluated in a 
phase 2/3 single-arm, open-label, multicenter, 
dose confirmation study (NCT04943952) in 
patients with ALL and lymphoblastic leuke-
mia who developed hypersensitivity or silent 
inactivation to E. coli-derived asparaginase. 
A total of 102 patients were included in the 
study and evaluated for the achievement and 
maintenance of a certain level of asparagi-
nase activity.

MAY 2021
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FEBRUARY 5, 2021: Lisocabtagene maraleucel (liso-cel; Breyanzi), a 
CD19-targeting chimeric antigen receptor (CAR) T-cell therapy, was granted 
FDA approval for the treatment of adult patients with relapsed or refrac-
tory large B-cell lymphoma who have received at least 2 prior lines of   
systemic therapy.

The approval of liso-cel is based on primary findings from the phase 1 
TRANSCEND NHL 001 study (JCAR017), which met its primary and second-
ary end points. The co-primary end points were treatment-related adverse 
events (AEs), the dose-limiting toxicities of liso-cel, and objective response 
rate (ORR). Secondary end points included complete response rate, dura-
tion of response, progression-free survival (PFS), overall survival (OS), and 
health-related quality of life. Overall, 256 patients of 344 total patients who 
underwent leukapheresis were evaluable for efficacy in the study.2

According to the safety analysis, 79% of patients experienced grade ≥ 3 treat-
ment-emergent AEs, including neutropenia in 60% of patients, anemia in 37%, 
and thrombocytopenia in 27%. Additionally, 37% of patients experience pro-
longed grade ≥ 3 cytopenia.

FEBRUARY 12, 2021: The FDA granted Orphan Drug designation to first-in-
class LSD1 inhibitor iadademstat (ORY-1001) for the treatment of patients 
with acute myeloid leukemia (AML), according to a news release from the 
drug developer, Oryzon Genomics, SA.

Iadademstat is an investigational, oral, small-molecule covalent inhibitor of the 
epigenetic enzyme LSD1. When investigated preclinically, the agent showed 

safety, tolerability, and signals of antileukemic activity. Iadademstat is now being 
investigated in the phase 2a ALICE clinical trial as a treatment for elderly patients 
with AML, in combination with azacitidine (Vidaza).

FEBRUARY 26, 2021: Melphalan flufenamide (Melflufen), in combination 
with dexamethasone, was granted FDA approval for the treatment of adult 
patients with relapsed or refractory multiple myeloma who have received at 
least 4 prior lines of therapy and whose disease is refractory to at least 1 pro-
teasome inhibitor, 1 immunomodulatory agent, and 1 CD38-directed monoclo-
nal antibody.

The New Drug Application for melphalan flufenamide was backed by find-
ings from the phase HORIZON clinical trial (NCT02963493) of melphalan 
flufenamide (40 mg plus dexamethasone 40 mg) administered to patients 
with relapsed/refractory multiple myeloma. The combination ultimately 
demonstrated clinically meaningful efficacy in the patient population along 
with a manageable safety profile, according to primary analysis results.

Eleven percent of patients in the study experienced grade 3/4 neutropenia. In 
addition, gastrointestinal (GI) events of any grade occurred in 93%, and these 
events were grade 3 in 7%. There were no grade 3 GI events reported. The 
most common GI events of any grade included nausea (32%), diarrhea (27%), 
constipation (15%), and vomiting (13%).

The FDA issued a warning on July 28, 2021, for patients and health care pro-
fessionals about an increased risk of death associated with the agent based 
on the OCEAN study (NCT03151811).

MARCH 6, 2021: The FDA approved axicabtagene 
ciloleucel (axi-cel; Yescarta) for the treatment of 
adult patients with relapsed or refractory follicu-
lar lymphoma who have received 2 or more prior 
lines of systemic therapy.

Approval was granted based on findings from the 
follicular lymphoma cohort of the multicenter, 
single-arm, phase 2 ZUMA-5 trial (NCT03105336), 
which demonstrated a high response rate for 
patients with relapsed or refractory follicular 
lymphoma treated with the autologous anti-CD19 
CAR T-cell therapy (n = 81).

In the overall population, grade ≥ 3 adverse effects 
occurred in 86% of patients, the most common of 
which were cytopenias (70%) and infections (16%). 
Three deaths were reported, 1 related to axi-cel 
due to multisystem organ failure in the context of 
cytokine release syndrome, while the other 2 were 

unrelated to study treatment and were due to aortic 
dissection and coccidioidomycosis.

MARCH 27, 2021: Idecabtagene vicleucel (ide-
cel, formerly bb2121; Abecma) received FDA 
approval for the treatment of adult patients with 
relapsed or refractory multiple myeloma after 4 or 
more prior therapies, including an immunomod-
ulatory drug, a proteasome inhibitor, and an 
anti-CD38 antibody.

Approval for ide-cel is supported by findings from 
the pivotal phase 2 KarMMa trial (NCT03361748), 
according to a news release from Bristol Myers 
Squibb. One hundred patients received 300 to 
460 x 106 CAR T cells. Ide-cel demonstrated deep 
and durable responses in patients with heavily 
pretreated multiple myeloma. Of the population 
treated, 88% had received 4 or more prior lines 
of therapy and 85% were triple-class refractory.

MARCH 31, 2021: The combination of isatux-
imab-irfc (Sarclisa) added to carfilzomib (Kypro-
lis) and Kd was granted FDA approval for the 
treatment of adult patients with R/R multiple 
myeloma who have received 1 to 3 prior lines of 
therapy, according to a news release from Sanofi.

The triplet regimen received approval based 
on results from the  phase 3 IKEMA clinical trial 
(NCT03275285), which showed prolongation in 
PFS compared with the current standard-of-care 
of Kd in patients with RRMM, therefore meeting 
the study’s primary end point.

With the isatuximab plus Kd, there was a 45% 
reduction in the risk of disease progression or 
death compared with Kd alone (HR, 0.548; 95% 
CI, 0.366-0.822; P = .0032). Median PFS was not 
reached at the time of the preplanned interim 
analysis and OS data were immature.

JANUARY 2021 FEBRUARY 2021
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JULY 12, 2021: The FDA approved the combination of 
daratumumab (Darzalex) and hyaluronidase-fihj (Dar-
zalex Faspro) and pomalidomide (Pomalyst) and dexa-
methasone for the treatment of adult patients with mul-
tiple myeloma. According to a news release issued 
by The Janssen Pharmaceutical Companies of John-
son & Johnson, these patients have received at least 
1 prior line of therapy, including lenalidomide and a  
proteasome inhibitor.

Approval was granted to the combination based 
on results from the phase 2 APOLLO clinical trial 
(NCT03180736), which showed a reduction in the risk 
of disease progression or death when daratumumab 
and hyaluronidase-fihj were added to pomalidomide  
and dexamethasone.

Grade 3 AEs observed with the combination of  
daratumumab and hyaluronidase-fihj plus pomalidomide 

and dexamethasone vs the doublet arm were neutropenia 
(68% vs 51%), anemia (17% vs 21%), and thrombocytopenia 
(17% vs 18%).

JULY 22, 2021: Asparaginase erwinia chrysanthemi (recom-
binant)-rywn (Rylaze) has been added to the National Com-
prehensive Cancer Network Clinical Practice Guidelines in 
Oncology for the treatment of adult and pediatric patients 
with acute lymphoblastic leukemia (ALL), said Jazz Phar-
maceuticals in a news release.

Asparaginase earned approval based on the results 
from a phase 2/3 single-arm, open-label, multicenter, 
dose confirmation study (NCT04943952), which included 
102 patients with ALL and lymphoblastic lymphoma 
who developed hypersensitivity or silent inactivation to   
E. Coli-derived asparaginase. Patients in the study were 
assessed for the achievement and maintenance of a cer-
tain level of asparaginase activity.

Visit the poster session in the virtual environment to review the 
latest research across hematologic malignancies. Categorized by 
cancer setting, reviewing the posters is an efficient way to use 
your time in between sessions. In addition, a link to the Awards 
Ceremony scheduled for Wednesday, September 8, 2021 at 6:15 PM 
CDT, honors the top posters in their category.

CLICK HERE

     SEPTEMBER 2021

SEPTEMBER 1, 2021: Zanubrutinib (Brukinsa) has been 
approved by the FDA to treat adult patients with Walden-
ström’s macroglobulinemia (WM), according to a press 
release by BeiGene, Ltd.

The approval was based on data from the phase 3 ASPEN 
trial (NCT03053440), a global, open-label trial. Results were 
presented at the 2020 American Society of Hematology 
Annual Meeting and published in Blood. This study demon-
strated higher very good partial responses (VGPRs) with 
zanubrutinib versus ibrutinib (Imbruvica). There were also 
fewer Bruton’s tyrosine kinase (BTK)–associated toxicities 
with zanubrutinib compared with ibrutinib.

In ASPEN, 164 patients with relapsed/refractory disease 
and 37 with treatment-naïve disease were randomized 1:1 
to zanubrutinib at 160 mg twice daily or ibrutinib at 420 mg 

once daily in 28-day cycles until disease progression or 
intolerance. A second cohort looked at only zanubrutinib 
in patients with wild-type MYD88 or undetermined MYD88 
mutation status.

The IRC-assessed VGPR rate with zanubrutinib was 28% 
versus 19% with ibrutinib. This result was not considered to 
be statistically significant although it was higher with zanu-
brutinib (2-sided P = .09). The patients who had relapsed/
refractory disease had a VGPR rate of 29% and 20% with 
zanubrutinib and ibrutinib, respectively (P = .12). The treat-
ment-naïve population had a VGPR rate of 26% with zanu-
brutinib compared with 17% for those receiving ibrutinib  
(P =.54). The investigators assessment showed a 28% VGPR 
rate with zanubrutinib versus 17% with ibrutinib (P = .04).

   JULY 2021
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TWO SCHOOLS OF thought have been at work 
as we consider treating multiple myeloma 
(MM). One focuses on MM as an indolent 
disease that has minimal or no symptoms 

and does not require aggressive therapy as the 
outcomes can be very good. The other views MM 
as an aggressive disease that should be treated 
aggressively with the goal of inducing deep 
responses that are maintained for a long time.

“I think we’re starting to see a movement toward 
treating MM as an aggressive disease 
overall, although there are a minority 
of patients in which minimal interven-
tion is enough, most need a plan that 
seeks to induce deep responses and 
then keep patients there with mainte-
nance approaches,” SAGAR LONIAL, 
MD, said in an interview before the 
Society of Hematologic Oncology 
(SOHO) 2021 Annual Meeting with the 
SOHO Daily News. Lonial is co-chair 
of the multiple myeloma session on 
Thursday, September 9, 2021, which 
begins at 4:08 PM. He touched on 
what attendees could expect to learn 
about in the session and provided his 
perspective on his tenure as immediate past pres-
ident of SOHO.1

“Focusing on getting patients into deep 
responses with induction is an important theme as 
we discuss improvements and the enhancement of 
immunotherapy,” said Lonial, the Anne and Bernard 
Gray Family Chair in Cancer, professor and chair, 
Department of Hematology and Medical Oncology 
at Emory University School of Medicine, and chief 
medical officer at Winship Cancer Institute of 
Emory University in Atlanta.

In the session Lonial is chairing, the first 2 pre-
sentations address response assessments and 
therapeutic agents in amyloidosis. Standard of 

care for patients with amy-
loidosis has been bortezomib 
(Velcade), cyclophospha-
mide, or melphalan. 

“We’ve been treating amy-
loidosis with those agents 
for the past 30 years, so it’s 
encouraging to move into an 
era where monoclonal anti-
bodies seem to be making 
a difference in outcomes,” 
Lonial said. The first presenta-
tion by ANGELA DISPENZIERI, 
MD, will provide updated data 
concerning hematologic and 

organ responses to therapy, and define 
what it means to be responsive to therapy 
in a positive way, Lonial said.

Lonial expects the second amyloidosis 
presentation will focus on not only the 
plasma cell clone, which most therapy is 
directed to, but also amyloid fibrils, which 
are the cause of organ dysfunction. Early 
trials have shown mixed results, but sec-
ond-generation agents appear to more 
effectively target the fibrils, with encour-
aging results reported. 

Front-line therapy with a focus on quadru-
plet therapy and the role of transplantation 

in the front line will be the subject of the pre-
sentation by AMRITA Y. KRISHNAN, MD. 

“In our experience, our group switched 
to lenalidomide (Revlimid), bortezomib 
(Velcade), and dexamethasone plus dara-
tumumab (Darzalex) and we have been 
happy in terms of response depth and 
speed of response without a significant 
effect on stem cell collection,” Lonial 
said. “More importantly, our 1-year data 
are as good if not better than what we 
saw before we added daratumumab to 
the regimen.” 

Reflecting on the relative abundance of 
treatments that are now available to treat 
MM, the next question is to determine the 
best sequence to optimize gains. Lonial 
said this will be the topic of the presen-
tation by MARÍA-VICTORIA MATEOS, MD, 
PHD. Does using 1 drug as up-front ther-
apy eliminate it as salvage therapy down 
the road?

The last presentations in the ses-
sion will address patients who are 
triple-class refractory and the chal-
lenges associated with that setting, as 
well as emerging targeted therapies 
including antibody-drug conjugates, 
bispecific and trispecific antibodies, 

But at the end of the day, moving 
the field forward is only important 

if it changes outcomes for that patient 
who is in front of you in the clinic. 

—SAGAR LONIAL, MD

P R O F I L E

BCMA-Targeted Therapies Lead to 
Flexibility for Comprehensive Treatment 
Plans in Multiple Myeloma
BY TONY BERBERABE, MPH

ANGELA 
D ISPENZ IER I ,  MD

AMRITA  Y. 
KR ISHNAN ,  MD

MARIA-V ICTORIA 
MATEOS ,  MD ,  PHD

SAGAR LONIAL ,  MD
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and BCMA-directed chimeric antigen  
receptor T-cell therapy.

In the “Novel BCMA Targeted ADCs, 
Bispecific and Trispecific Antibod-
ies” presentation, SAAD Z. USMANI, 
MD, will emphasize that antibody-drug 
conjugates (ADCs), bispecific anti-
bodies, and hopefully even trispecific 
antibodies in the future, will be part of 
the armamentarium, but investigators 
should be aware of their efficacy and  
safety profiles. 

Novel agents in the triple-class 
refractory setting will be addressed 
by ROBERT Z. ORLOWSKI, MD, 
PHD. This population has been 
characterized by poor out-
comes because a clear treat-
ment paradigm has remained 
undefined. Current approaches 
include conventional che-
motherapy, salvage auto- 
logous stem cell transplanta-
tion, and recycling previously 
tried regimens, which has 
resulted in short-lived efficacy. 
Investigators look to selinexor 
(Xpovio), chimeric antibody 
T-cell therapy, and next-genera-
tion monoclonal antibodies. 

The FDA granted accelerated 
approval to selinexor in July 2019 
for adult patients with relapsed 
or refractory multiple myeloma 
(RRMM) who have received 
at least 4 prior therapies and 
whose disease is refractory to 
at least 2 proteasome inhibitors, 
at least 2 immunomodulatory 
agents, and an anti-CD38 mono- 
clonal antibody.2

Turning to diagnostic advances 
in the field, Lonial emphasized 
the questions surrounding the 
use of minimal residual disease 
(MRD) as a prognostic tool. 

“I think this is a great tool for us, 
and I think it is a way to predict which 
patients will have better outcomes,” 
Lonial said. “But we do have to exam-
ine the potential flaws in the data set. 

It doesn’t represent those patients on 
continuous therapy.” 

Teasing out how to differentiate those 
patients is challenging and 
requires patients to enroll in 
clinical trials. “Enrolling patients 
in clinical trials will help us to 
decide whether changing MRD 
status leads to changes in out-
come,” Lonial said. “Currently, 
the presumption is that if a patient 
is not MRD negative, switch-
ing therapies to get the patient 
to being MRD negative is 
going to be better for the patient. 
But we don’t know that to be the 
truth. It may be a biologic phe-
nomenon that doesn’t have an 
effect on long-term outcomes.” 
Current clinical trials are inform-
ing investigators on the role  
of MRD.

Looking back on the emergence 
of BCMA-targeted therapies in 
MM, Lonial likened the rationale 
to the efforts of BART BARLOGIE, 
MD, to define a treatment proto-
col with the available treatments 
at the time. The difference is that 
today, “we have an interesting 
cadre of novel targets that I think 
we need to consider assembling 
in a unique approach to change 
the paradigm of disease treat-

ment. That is what BCMA is enabling 
us to do by taking a comprehensive 
approach that uses our active drugs. We 
want to get to sustained MRD negativ-
ity and then determine if the treatment 
resulted in actual cure. That’s where we 

need to get to and it’s probably at least 
5 years of research, but I think that’s a 
good plan for the future,” Lonial said.

Lonial also reflected on his tenure as 
president of SOHO. “SOHO has been an 
amazing story, going from a 200- to 300-per-
son meeting when it started 9 years ago, 
to last year, when we reached the 2000- 
person mark in virtual attendees. I think 
SOHO continues to provide an invaluable 
service,” Lonial said.

Lonial continues as chair of the edu-
cation committee, and he says SOHO 
has benefited the clinicians who treat 
patients with hematologic malignancies 
by bringing cutting-edge achievements 
and therapies to those who are taking 
care of the majority of patients in the 
field. “We are continuously focused on 
delivering what a community physician 
can learn and to optimize patient out-
comes,” he said. 

“SOHO takes a very clinically focused 
approach that is sometimes lost in some 
of the larger meetings where you have 
people focused on bench research or 
focused on moving the field forward. 
That’s great. But at the end of the day, 
moving the field forward is only important 
if it changes outcomes for that patient 
who is in front of you in the clinic,”  
Lonial said. ●
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I think [MRD] is a great tool 
for us, and I think it is a way to 

predict which patients will have better 
outcomes. But we do have to examine 
the potential flaws in the data set.

-SAGAR LONIAL, MD

Proceedings from the 
Society of Hematologic 
Oncology 2021 Annual 
Meeting are available in 
the abstract book.
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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. 
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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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Notes LENVIMA Brief Summary A size

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 
and severe renal impairment. There is no recommended dose of LENVIMA for patients with HCC and severe 
renal impairment. LENVIMA has not been studied in patients with end stage renal disease. 
Hepatic Impairment No dose adjustment is recommended for patients with HCC and mild hepatic impairment 
(Child-Pugh A). There is no recommended dose for patients with HCC with moderate or severe hepatic 
impairment. 
No dose adjustment is recommended for patients with DTC or RCC and mild or moderate hepatic impairment 
(Child-Pugh A or B). Lenvatinib concentrations may increase in patients with DTC or RCC and severe hepatic 
impairment (Child-Pugh C). Reduce the dose for patients with DTC or RCC and severe hepatic impairment.
OVERDOSAGE
Due to the high plasma protein binding, lenvatinib is not expected to be dialyzable. Death due to multiorgan 
dysfunction occurred in a patient who received a single dose of LENVIMA 120 mg orally.

LENVIMA® is a registered trademark of Eisai R&D Management Co., Ltd. and is licensed to Eisai Inc.
© 2021 Eisai Inc.  All rights reserved.  Printed in USA/February 2021  LENV-US5464 
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FARHAD RAVANDI ,  MD 

D O C T O R S  D E B A T E

Should Maintenance Therapy 
Be Included in the Treatment 
of Acute Myeloid Leukemia?
BY NICHOLE TUCKER

IN TREATING ACUTE myeloid leukemia 
(AML), some oncologists use mainte-
nance therapy and others do not con-
sider it necessary to achieve optimal 

outcomes in patients. On day 1 of the 
Society of Hematologic Oncology (SOHO) 
2021 Annual Meeting, FARHAD RAVANDI, 
MD, and JEFFREY E. LANCET, MD, discuss 
the issue. In separate interviews with 
the SOHO Daily News  before the confer-
ence, Drs Ravandi and Lancet shared  
their perspectives.

Despite the success of implementing 
maintenance therapy in other leukemias, 
the key challenge with administering 
maintenance therapy in AML has been 
identifying an effective drug.

“In hematological cancers, we’ve been 
using maintenance therapy whenever we 
have been able to. For example, in acute 
lymphoblastic leukemia, we’ve been using 
maintenance therapy with oral agents for  
3 or 4 decades. In acute promyelocytic leu-
kemia, before the introduction of arsenic to 
frontline therapy, we did use maintenance 
therapy for [approximately] a year,” Rav-
andi, the Janiece and Stephen A. Lasher 
Professor of Medicine and chief of devel-
opmental therapeutics in the Department 
of Leukemia at The University of Texas MD 
Anderson Cancer Center in Houston, said.

“In AML, there has been a desire to have 
maintenance therapy, but, unfortunately, 
no reasonably effective and nontoxic agent 
has been available. This is why we haven’t 
had maintenance therapy. And because 
of this, we still only cure 40% of [patients 
with AML]. We do need to use every tool 
that’s available to us, including mainte-
nance therapy, to try to increase complete 
remission duration and improve survival. 
So yes, it’s necessary,” Ravandi stated in 
explanation of his argument for the debate.

Results from one study on the hypometh-
ylating agent oral azacitidine (CC-486) 
maintenance versus placebo in patients 
with AML have indicated that there may 
be a role for maintenance therapy after all.

QUAZAR AML-001 SUPPORTS  
USE OF MAINTENANCE THERAPY  
FOR AML
Compared with placebo, the use of oral 
azacitidine as maintenance therapy for 
older patients with AML showed signifi-
cantly longer overall survival and relapse-
free survival in patients who were in 
remission, according to the results of 
the phase 3 QUAZAR AML-001 clinical  
trial (NCT01757535).1 

“It is possible that some colleagues 
would say that we don’t have a really 
effective agent, and none of the many 
studies that have been conducted in main-
tenance therapy in AML have shown sur-
vival advantage, with the exception of the 
most recent one that led to the approval of 
oral azacitidine. So, the argument would 
be to show me the proof that it improved 
survival. Before the study, QUAZAR AML-
001, there was no study that showed 
improvement in survival,” Ravandi said.

In QUAZAR AML-001, 472 patients with 
AML were randomly assigned to a treat-
ment arm. A total of 238 patients received 
oral azacitidine and 234 received placebo. 
The median age of the overall study popu-
lation was 68 years (range, 55-86) and 52% 
were men. The majority of the patients 
(91%) had de novo AML, an ECOG perfor-
mance status of 0 (48%), and intermediate- 
risk disease (86%). Nineteen percent of 
patients had had 2 or more courses of 
induction chemotherapy and 81 had a 

complete remission (CR) following induc-
tion therapy. In addition, 80% of patients 
had consolidation therapy.

The primary end point of the study was 
overall survival (OS) as estimated through 
Kaplan-Meier analysis. The secondary 
end points included relapse-free survival, 
time to relapse, time to discontinuation 
from treatment, the number of patients 
with treatment-related adverse events 
(AEs), and quality of life measurements 
(TABLE 1).

In addition to showing better sur-
vival outcomes compared with placebo, 
patients who received oral azacitidine 
had low levels of fatigue and physical 
impairment versus placebo, achieving the 
key study end points. In terms of safety, 
98% of the experimental arm experienced 
an AE of any grade, and 97% in the pla-
cebo arm experienced an AE of any grade. 
The most common AEs observed with oral 
azacitidine were nausea (65%), vomiting 
(60%), and diarrhea (50%).

When discussing other agents that are 
being studied as maintenance therapy 
options for AML, Ravandi explained that 
conventional chemotherapy, immunother-
apy, hypomethylating agents, and targeted 
small molecules have not shown benefit.

“If you want to show a dramatic ben-
efit early, you really need to have highly 
effective agents, meaning that as single 
agents they can produce an 80% response 
rate. In AML, we are getting there. There 

J EFFREY  E .  LANCET ,  MD

TABLE 1 .  Surv i va l  Rates  i n  QUAZAR AML-001
THERAPY OS RESULT 95% CI P VALUE

OVERALL SURVIVAL
Oral azacitidine 24.7 months 18.70-30.5

P < .0001
Placebo 14.8 months 11.7-17.6

RELAPSE-FREE SURVIVAL
Oral azacitidine 10.2 months 7.9-12.9

P < .0001
Placebo 4.8 months 4.6-6.4

OS,  overa l l  surv iva l .
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are now strategies that do provide that but 
until now even the hypomethylating agents 
produced a best response of [approximately] 
30% in AML as single agents,” Ravandi said. 
“There have been studies of hypomethylat-
ing agents, both decitabine and azacitidine, 
that have shown improvement in event-free 
survival, but not OS. So, despite the fact that 
many people believe that they are beneficial, 
they had never been proven to be beneficial. 
Their uptake had been very limited by AML.”

Based on Ravandi’s argument, oral azac-
itidine is a maintenance option for patients 
with AML, but all other therapies investi-
gated for this strategy have not been proven.

On the other side of the argument, Lancet, 
chair and program leader of the Department 
of Malignant Hematology at Moffitt Cancer 
Center in Tampa, Florida, believes the data 
from QUAZAR AML-001 do show the promise 
of maintenance therapy but the field of AML 
has even farther to go before one could defin-
itively argue for maintenance therapy in AML.

“The argument is whether maintenance 
therapy in AML is required. And I’m argu-
ing, no, it’s not. But really, that argument is 
nuanced in the sense that we’re trying to look 
at it from the big picture point of view and 
to really understand whether maintenance 
therapy, as it currently exists, provides a 
critical standard of care for the disease in 
general. So, my argument is to try to con-
vince people that maintenance therapy is 
perhaps beginning to take a foothold in AML 
but has a long way to go to reach the point 
where it has a major impact on the disease 
itself,” Lancet told the SOHO Daily News.

Overall, deciding on whether maintenance 
therapy is needed in AML, Lancet said, there 
a few critical questions to bear in mind.

“I think there are some important questions 
to consider when it comes to determining 
whether maintenance therapy in AML should 
be required,” Lancet said. “Is there clear evi-
dence or a clear understanding of the precise 
drivers of relapse to warrant the expectation 
of success for maintenance therapy? Another 
important question is are there thresholds 
of residual leukemia that make maintenance 
therapy impactful? The third would be how 
strong are the data to support the use of main-
tenance therapy in general?”

A strong argument against maintenance 
therapy in AML, Lancet added, is the use of a 
hypomethylating agent with venetoclax (Ven-
clexta).

SUCCESS WITHOUT MAINTENANCE 
THERAPY IN AML
OS was extended with the combination of 
azacitidine and venetoclax in the phase 3 
Viale-a clinical trial (NCT02993523) com-
pared with azacitidine alone in previously 
untreated patients with AML who were inel-
igible for intensive chemotherapy. The study 
also showed that the combination achieved a 
higher remission rate compared with azacit-
idine alone.2

“The increasing number of patients receiv-
ing the QUAZAR AML-001 regimen is an argu-
ment against maintenance therapy because 
maintenance therapy, as it currently exists, 
is currently limited to patients who have 
[had] induction therapy initially. With more 
patients getting a hypomethylating agent 
with venetoclax, which is sort of intended 
as chronic continuous therapy, maintenance 
becomes a trickier issue,” Lancet said.

In the multicenter, randomized, dou-
ble-blind, placebo-controlled Viale-a study, 
however, one of the key inclusion criteria 
was to be ineligible for standard induction 
therapy if patients were 75 years or older or 
if they had at least 1 of the coexisting con-
ditions precluding intensive chemotherapy. 
Patients were also required to be 18 years or 
older with an ECOG performance status of 2 
or 3 to be included in the study.

A total of 433 patients in Viale-a were ran-
domized 2:1 to receive either the combination 
of azacitidine and venetoclax (n = 286) or 
azacitidine with placebo (n = 145). The study 
population was a median age of 76 years and 
60% of patients in each treatment arm were 
men. The majority of the patients had de novo 
AML, and secondary AML was seen in 64% 
of the venetoclax-containing arm compared 
with 74% of the azacitidine-alone arm.

Viale-a assessed the coprimary end points 
of OS and CR rate (TABLE 2). The secondary 
end points of the study were event-free sur-

vival, quality of life, percentage of patients 
who achieved a CR rate, and composite com-
plete remission.

In terms of the secondary study end points, 
results from the combination of azacitidine 
and venetoclax were overall better than with 
azacitidine and placebo.

The safety of findings showed that nausea 
in 44% of the azacitidine/venetoclax arm ver-
sus 35% in the control arm was the most com-
mon AE. The most common grade 3 or higher 
AE was thrombocytopenia, which occurred 
in 45% of the experimental arm versus 38% of 
the control arm. Febrile neutropenia was also 
a commonly occurring high-grade AE that 
was observed in 42% of those who received 
azacitidine plus venetoclax compared with 
19% of the control arm.

Further discussion with Lancet revealed 
that many options in AML for patients outside 
of maintenance therapy are coming down the 
pipeline and there may even be a space for 
maintenance therapy later on.

“The introduction of other new drugs, like 
targeted therapies, seems to be impact-
ful. Some examples are the FLT3 inhibitors 
[such as] lazertinib [Leclaza] and gilteritinib 
[Xospata], and perhaps crenolanib as it 
evolves. Other potentially useful drugs will 
be the Menin class of inhibitors that are 
showing promise. And certainly, both cellu-
lar and noncellular immunotherapy options, 
including bispecific antibodies and CAR 
T-cell products, are showing early signals of 
efficacy. I think that will translate into lon-
ger-term success once they become more 
developed,” Lancet said. “I think that CPX-
351 [a dual-drug liposomal encapsulation 
of cytarabine and daunorubicin] has also 
increased its footprint in AML. CPX-351 has 
shown a lot of promise in improving remis-
sion rates and bridging patients to potentially 
curative transplants. So, there’s a lot on the 
horizon.”

Overall, Lancet said, “we have a long way 
to go to really optimize maintenance therapy 
and AML beyond...what was discovered in 
the QUAZAR AML-001 study.” ●
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TABLE 2 .  OS in  V ia le -a
THERAPY OS 

RESULT
95% 
CI

DIFFERENCE

Azacitidine/ 
venetoclax

14.7 
months

11.9-
18.7 HR 0.66; 95%CI, 

0.52-0.85;  
P < .0001Azacitidine/ 

placebo
9.6 
months

7.4-
12.7

OS,  overa l l  surv iva l .
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G U I D E L I N E S

Komrokji Discusses Using Hypomethylating 
Agents for Low- and High-Risk MDS
BY DYLANN COHN-EMERY

AT THE SOCIETY OF HEMATOLOGIC ONCOLOGY 2021 Annual Meet-
ing, RAMI KOMROKJI, MD, presented on lower-risk myelodysplas-
tic syndrome (MDS). He defined lower-risk MDS and discussed the 

relevant disease burden in terms of symptoms, cytopenias,  
and survival. 

Understanding the natural history of low-risk MDS and the pat-
terns of progression are an integral part of treating this disease, 
according to Komrokji. The lower-risk setting is a heterogenous 
population, and the Revised International Prognostic Scoring Sys-
tem is used as a starting point to differentiate between patients 
with low risk and high risk. The system is used in tandem with mo-
lecular testing for somatic mutations that could potentially upstage 
the patient. Komrokji said that about half of patients with MDS are 
lower risk and a majority will stay at lower-risk disease. However, 
some patients progress to acute myeloid leukemia (AML) directly 
or progress to high-risk MDS and never get to AML, and some go to high-risk 
MDS and then AML. 

“Even within the subgroup of patients that remain in lower-risk MDS, [their] 
survival is affected by the disease. In almost half the patients, the mortality is 
related directly to the disease,” Komrokji said. About one-third of patients die 
within 2 years of diagnosis of low-risk MDS, he continued. After risk stratifi-
cation, deciding on goals of therapy is important when making treatment deci-
sions, although cytopenias are the main driver of selecting therapy. For the few 
patients who are asymptomatic, observation is sufficient, but eventually most 
will need treatment. 

In rare cases, patients with low-risk MDS will have isolated thrombocytope-
nia, and treatment options include antithymocyte globulin plus cyclosporine and 
hypomethylating agents (HMAs) for younger patients. For most patients with 
isolated neutropenia, treatment is not necessary unless they have recurrent 
infections, in which case the previous treatments also apply. 

“In the majority of the cases, what we are treating is anemia; 90% of [pa-
tients with] MDS are anemic and 50% of them over time will become transfusion  
dependent. Now, the presence of thrombocytopenia or neutropenia can some-

times dictate our choice for the treatment of anemia, but rarely is it 
the indication to treat,” Komrokji explained.

These patients receive erythropoiesis-stimulating agents (ESAs). 
Physicians are able to predict who will respond to this treatment 
based on their transfusion burden and endogenous serum input lev-
el. Komrokji said they try to put patients on ESAs before they become 
transfusion dependent. Once patients are symptomatic and their he-
moglobin levels drop low enough, treatment is started. If patients 
respond, duration of response is usually a year to a year and a half. 

If patients do not respond, or get a response and then lose it, the 
next step is lenalidomide (Lenvima) for patients with deletion 5q 
(del[5q]). Those without del(5q) sometimes have ring sideroblasts. 

This is a rare subtype of MDS with good prognosis; 80% have a splicing muta-
tion called SF3B1. Those patients typically have anemia and transfusion depen-
dence, and a transforming growth factor–β inhibitor is used as a subcutaneous 
injection every 3 weeks. 

“One of the best predictors of response is really the magnitude of transfusion 
dependency,” Komrokji said. “For patients who are heavily transfusion dependent, 
most of the time their benefit is just reduction in [the number of] transfusions 
rather than time dependency. If patients [are] not heavily transfusion dependent, 
they get more objective hemoglobin increase and transfusion independency.”

For patients who do not have del(5q) or ring sideroblasts, there are limited 
options. If patients are younger or receive a diagnosis early on in the disease, 
they may be able to receive immunosuppressive therapy. Otherwise, patients 
receive lenalidomide or HMAs, or have the option of a clinical trial. There are 
clinical trials looking at IL-2 in this setting.

Komrokji expanded on clinical trials for these different patients in his presen-
tation during the Meet-the-Professor session at 8:00 AM (CDT).

RAMI  KOMROKJ I ,  MD

MDS IS OFTEN treated with the HMAs azac-
itidine (Vidaza) and decitabine (Dacogen) 
in the higher-risk setting. However, these 
agents can also be used in patients with 

lower-risk disease in certain situations, and newer 
ways of using these HMAs are under investigation.

“They are the backbone for management of high-
er-risk MDS. The trials with azacitidine showed 
survival advantage,” RAMI KOMROKJI, MD, vice 
chair of the Department of Malignant Hematology 
and head of the Leukemia and MDS Section at 

Moffitt Cancer Center in Tampa, Florida, said in an 
interview with the SOHO Daily News.1

Azacitidine was the first drug the FDA approved 
for treating MDS in 2004; it can be used intrave-
nously or subcutaneously. Decitabine also showed 
a survival advantage in patients with MDS and 
the agency approved it in this setting in 2006.2,3 
Decitabine is typically used as an intravenous (IV) 
therapy, according to Komrokji.

Although these 2 therapies are the main treatments 
for high-risk MDS, “there are slight differences 

between azacitidine and decitabine and how 
they get incorporated in the cells,” Komrokji said. 
Azacitidine infiltrates the patient’s DNA and RNA, 
whereas decitabine only interacts with the DNA. 
Additionally, azacitidine is metabolized by the 
kidneys whereas decitabine is metabolized by  
the liver. 

Komrokji said that compared with conventional 
therapies such as low-dose cytarabine, best 
supportive care, and chemotherapy, both agents 
demonstrated an approximate 50% overall response 
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rate, 20% complete response rate, and an 
average duration of response of a year to 
a year and a half. The agents also showed 
a median survival of around 24 months in 
patients with high risk. “But in real life, 
nobody has been able to duplicate that, 
so what we tell our patients is somewhere 
around a year and a half expected survival 
with those agents,” he explained.

For patients with intermediate- or 
high-risk MDS and chronic myelomono-
cytic leukemia (CMML), decitabine plus 
cedazuridine (Inqovi) is the first oral HMA 
approved as of 2020.4 “That will inhibit an 
enzyme called CDA; so it stabilizes decit-
abine so it’s not metabolized in the gut and 
can be absorbed,” Komrokji said. 

In the trial (NCT02103478), patients 
either received 20 mg/m2 of IV decitabine 
or 35 mg of oral decitabine plus 100 mg of 
oral cedazuridine for the first cycle, then 
crossed over for the second cycle.5 For 
the third cycle, all patients received oral 
decitabine/cedazuridine. This trial showed 
similar efficacy and safety with the oral 
regimen compared with the IV decitabine. 
Komrokji thinks that this year more over-
all survival data will be available for the  
oral decitabine.

“It’s a nice option for the patients; it 
allows oral therapy [and avoids] a daily 
office visit,  particularly in the COVID-19 
era where patients were worried about 
coming to the office all the time,”  
Komrokji said.

The monitoring for the oral regimen 
is the same as the IV regimen, including 
weekly monitoring at the start of treatment 
because the patient’s blood counts tend to 
drop. The main difference is that the oral 
regimen can be taken at home. Oral decit-
abine/ cedazuridine is used as a 3-day or 
5-day regimen. 

The oral decitabine regimen is included 
in the National Comprehensive Cancer 
Network guidelines, but Komrokji is wor-
ried that one challenge is that physicians 
are not comfortable adopting the regimen 
into their practice completely because 
they may need to get the patient to achieve 
response and then switch them to a dif-
ferent therapy.6 Moreover, copayments for 
oral regimens can be too expensive for 
patients if their insurance does not pay for 
it. “I think if patient insurance approves 
the drug and the patient is reasonable with 
follow-ups, oral decitabine is really equiv-
alent to IV decitabine,” Komrokji said.

Other oral HMAs are also in development 
for MDS, such as oral azacitidine (Onureg; 
CC-486), which is approved in AML. Unlike 
oral decitabine, this oral regimen was not 
bioequivalent to the IV and subcutaneous 
regimens and so it is not interchangeable. 

Oral azacitidine was tested in patients 
with lower-risk MDS, “but the dosing prob-
ably was not the ideal for lower-risk MDS,” 
Komrokji explained. AML maintenance 
therapy with oral azacitidine is 300 mg 
for 2 weeks and the dose tested in the 
lower-risk MDS trial (NCT01566695) was 
300 mg for 3 weeks. Although there were 
some responses, there was also exces-
sive toxicity of myelosuppression and 
febrile neutropenia.7 Until investigators 
find the appropriate dose, Komrokji said 
he discourages people from using the oral 
regimen in MDS.

For patients with high-risk MDS,  
Komrokji mainly uses the 7-day azacitidine 
regimen even though he feels that both 
azacitidine and decitabine are close to 
being equivalent. However, in patients with 
end-stage renal disease, he prefers decit-
abine because of how it is metabolized. 
“There have been some data suggesting 
that decitabine may be more active in 
patients who have a TP53 mutation, a sub-
type of MDS that has poor prognosis. Also, 
outside of clinical trials, sometimes I will 
use decitabine,” he said. Beyond those  
3 instances, he uses azacitidine in high-
risk MDS because of the survival data in 
the AZA 001 trial (NCT00071799).8

In lower-risk MDS, azacitidine and decit-
abine are approved in the United States 
but not in Europe or Canada. For this 
patient population, HMAs reduce cytope-
nias, and are thus used in patients with 
low blood counts, and especially those 
with concomitant thrombocytopenia, neu-
tropenia, and/or anemia. Usually for low-
risk disease, patients are given the 5-day 
regimen of azacitidine instead of the 7-day 
regimen after data showed that there was 
similar efficacy with less toxicity.9

“I typically restrict the use in the low-
er-risk setting for patients who have gone 
through other lines of therapy,” Komrokji 
said. “It’s not my first line after ESA fail-
ure, unless patients have concomitant 
thrombocytopenia and neutropenia that 
will limit my other choices of treatment.”

Usually, if a low-risk patient is eligible for 
lenalidomide, he will use that before either 
HMA unless there is thrombocytopenia 

or neutropenia. Both azacitidine and 
decitabine are reasonable options if the 
patient does not respond to lenalidomide. 
“Hopefully we’ll be able to confirm that 
maybe a shorter course of HMAs are OK in 
lower-risk MDS,” Komrokji said.

Recently, trials have looked at combi-
nation therapies using these HMAs as the 
backbone. This is especially important for 
patients who have progressed on HMAs 
previously. Doublet and triplet therapies 
using HMAs plus immune checkpoint 
inhibitors, BCL-2 inhibitors, targeted ther-
apy, or immunotherapy are being investi-
gated.10 Azacitidine has been combined 
with venetoclax (Venclexta), pevonedistat, 
nivolumab (Opdivo) or ipilimumab (Yervoy), 
magrolimab, and APR-246 (Eprenetapopt), 
among others, and shown varying degrees 
of efficacy. ●
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The virtual platform creates 
an all-access approach 

to online learning that will 
continue to increase networking 
opportunities and expand 
educational objectives. 

THE DECISION TO make the Society of
Hematologic Oncology (SOHO) Annual 
Meeting a 100% virtual endeavor was 
a serious one to ensure the safety 

of the society's members, but that doesn't 
mean your experience will be confined to a 
14-inch monitor. The ability to connect and
socialize is highly encouraged by meeting
planners. Even before the decision, strides
have been made to ensure a positive expe-
rience for delegates, regardless of how they
were originally attending the conference.

There will be plenty of opportunities for 
virtual attendees to connect with each  
other at the conference. The virtual platform 
creates an all-access approach to online 
learning that will continue to increase 
networking opportunities and expand edu-
cational objectives. In addition, all presen-
tations, slides, and videos will be available 
to registered attendees post meeting. The 
added convenience of being able to watch 
the presentations from the comfort of your 
home or office extends these enduring 
materials beyond SOHO.

Now more than ever, it’s essential to take 
the necessary precautions and choose 
health and safety above everything else. 
Using a virtual meeting format not only 
reinforces safety guidelines and social dis-
tancing for attendees, but it also allows the 
option to access educational, poster, and 
plenary sessions online, for those who are 
not ready for in-person meetings. Socializa-
tion can be brought back into focus without 
jeopardizing the well-being of the attend-
ees. With the virtual option, participants will 
be given the chance to experience SOHO in 
a whole new way.

Virtual attendees will have access to  
a variety of online networking opportunities. 
A live stream general session broadcast, 
alongside opportunities to submit questions 
to presenters and talk with virtual participants 
through chat and other tools, will allow virtual 

attendees to feel involved and engaged. 
All delegates will be given access to the vir-
tual exhibit hall for collaborations and can 
watch on-demand recordings for 4 months 
post-SOHO. 

Attendees will receive an online copy of 
the final program and abstract proceed-
ings, and most importantly, they will receive 
continuing medical education (CME), main-
tenance of certification (MOC), continuing 
education (CE), and/or continuing nursing 
education (CNE) credits, dependent upon 
their field.

The virtual environment also ensures that 
delegates won't be faced with the decision 
to attend one session over another.  Now, all 
the presentation slides, meeting abstracts, 
and the full program are available in the 
Resource Center (FIGURE). 

The Social Club is a great way to network 

with friends and colleagues through the 
dedicated chat function. Social media feeds 
can also be monitored, so keep up with 
those Tweets, Facebook posts, and Insta-
gram likes. 

Even as the move to a fully virtual envi-
ronment was decided, you can be sure that 
SOHO will continue to carry high-quality 
content to meet your education objectives. ●
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