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PRIMARY ENDPOINTPRIMARY ENDPOINT

mCSPC
No need to wait. 
START XTANDI.

When your patients present with mCSPC* or CRPC†1...

decreased appetite, diarrhea, and hypertension. In the bicalutamide-controlled 
study, the most common ARs (≥ 10%) reported in XTANDI-treated patients were 
asthenia/fatigue, back pain, musculoskeletal pain, hot fl ush, hypertension, nausea, 
constipation, diarrhea, upper respiratory tract infection, and weight loss.
In AFFIRM, the placebo-controlled study of metastatic CRPC (mCRPC) patients who 
previously received docetaxel, Grade 3 and higher ARs were reported among 47% 
of XTANDI-treated patients. Discontinuations due to adverse events (AEs) were 
reported for 16% of XTANDI-treated patients. In PREVAIL, the placebo-controlled 
study of chemotherapy-naive mCRPC patients, Grade 3-4 ARs were reported 
in 44% of XTANDI patients and 37% of placebo patients. Discontinuations 
due to AEs were reported for 6% of XTANDI-treated patients. In TERRAIN, the 
bicalutamide-controlled study of chemotherapy-naive mCRPC patients, Grade 3-4 
ARs were reported in 39% of XTANDI patients and 38% of bicalutamide patients. 
Discontinuations with an AE as the primary reason were reported for 8% of 
XTANDI patients and 6% of bicalutamide patients. 
In PROSPER, the placebo-controlled study of non-metastatic CRPC (nmCRPC) 
patients, Grade 3 or higher ARs were reported in 31% of XTANDI patients and 
23% of placebo patients. Discontinuations with an AE as the primary reason were 
reported for 9% of XTANDI patients and 6% of placebo patients. 
In ARCHES, the placebo-controlled study of metastatic CSPC (mCSPC) patients, 
Grade 3 or higher AEs were reported in 24% of XTANDI-treated patients. 
Permanent discontinuation due to AEs as the primary reason was reported in 5% 
of XTANDI patients and 4% of placebo patients.

Lab Abnormalities: Lab abnormalities that occurred in ≥ 5% of patients, and 
more frequently (> 2%) in the XTANDI arm compared to placebo in the pooled, 
randomized, placebo-controlled studies are neutrophil count decreased, white blood 
cell decreased, hyperglycemia, hypermagnesemia, hyponatremia, and hypercalcemia. 

Hypertension: In the combined data from four randomized placebo-controlled 
clinical trials, hypertension was reported in 12% of XTANDI patients and 5% of placebo 
patients. Hypertension led to study discontinuation in < 1% of patients in each arm.

Drug Interactions
Effect of Other Drugs on XTANDI  Avoid strong CYP2C8 inhibitors, as they can 
increase the plasma exposure to XTANDI. If co-administration is necessary, reduce 
the dose of XTANDI.
Avoid strong CYP3A4 inducers as they can decrease the plasma exposure to 
XTANDI. If co-administration is necessary, increase the dose of XTANDI.
Effect of XTANDI on Other Drugs Avoid CYP3A4, CYP2C9, and CYP2C19 
substrates with a narrow therapeutic index, as XTANDI may decrease the plasma 
exposures of these drugs. If XTANDI is co-administered with warfarin (CYP2C9 
substrate), conduct additional INR monitoring.

Please see adjacent pages for Brief Summary of Full 
Prescribing Information.

References: 1. XTANDI [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Astellas. XTANDI. Data 
on File. 3. Armstrong AJ, Szmulewitz RZ, Petrylak DP, et al. ARCHES: a randomized, phase III study of androgen 
deprivation therapy with enzalutamide or placebo in men with metastatic hormone-sensitive prostate 
cancer. J Clin Oncol 2019;37(32):2974-86. 4. Pfi zer. XTANDI. Data on File. 5. Eisenberger MA, Saad F. 
Introduction—castration resistant prostate cancer: a rapidly expanding clinical state and a model for new 
therapeutic opportunities. In: Saad F, Eisenberger MA, eds. Management of Castration Resistant Prostate 
Cancer. 1st ed. New York, NY: Springer, 2014:3-8.

For more information, please visit XtandiHCP.com

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; LHRH, 
luteinizing hormone-releasing hormone; mCRPC, metastatic castration-resistant prostate cancer; 
nmCRPC, nonmetastatic castration-resistant prostate cancer.
* Metastatic castration-sensitive prostate cancer is defined as metastatic disease in patients 
who have not yet received, or who have received and can still respond to, androgen 
deprivation therapy (LHRH therapy or prior bilateral orchiectomy).3

† Castration-resistant prostate cancer is defined as disease progression on androgen deprivation 
therapy (LHRH therapy or prior bilateral orchiectomy) despite castrate levels of testosterone.5

Important Safety Information
Warnings and Precautions
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized 
clinical trials. In a study of patients with predisposing factors for seizure, 2.2% 
of XTANDI-treated patients experienced a seizure. It is unknown whether anti-
epileptic medications will prevent seizures with XTANDI. Patients in the study had 
one or more of the following predisposing factors: use of medications that may 
lower the seizure threshold, history of traumatic brain or head injury, history of 
cerebrovascular accident or transient ischemic attack, and Alzheimer’s disease, 
meningioma, or leptomeningeal disease from prostate cancer, unexplained loss of 
consciousness within the last 12 months, history of seizure, presence of a space 
occupying lesion of the brain, history of arteriovenous malformation, or history of 
brain infection. Advise patients of the risk of developing a seizure while taking 
XTANDI and of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Permanently discontinue XTANDI in 
patients who develop a seizure during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES) There have been 
reports of PRES in patients receiving XTANDI. PRES is a neurological disorder that 
can present with rapidly evolving symptoms including seizure, headache, lethargy, 
confusion, blindness, and other visual and neurological disturbances, with or 
without associated hypertension. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably MRI. Discontinue XTANDI in patients who develop PRES.

Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%), 
or lip (0.1%) have been observed with XTANDI in seven randomized clinical trials. 
Pharyngeal edema has been reported in post-marketing cases. Advise patients who 
experience any symptoms of hypersensitivity to temporarily discontinue XTANDI 
and promptly seek medical care. Permanently discontinue XTANDI for serious 
hypersensitivity reactions.
Ischemic Heart Disease In the combined data of four randomized, placebo-
controlled clinical studies, ischemic heart disease occurred more commonly in 
patients on the XTANDI arm compared to patients on the placebo arm (2.9% vs 
1.3%). Grade 3-4 ischemic events occurred in 1.4% of patients on XTANDI versus 
0.7% on placebo. Ischemic events led to death in 0.4% of patients on XTANDI 
compared to 0.1% on placebo. Monitor for signs and symptoms of ischemic heart 
disease. Optimize management of cardiovascular risk factors, such as hypertension, 
diabetes, or dyslipidemia. Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures occurred in patients receiving XTANDI. Evaluate patients for 
fracture and fall risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted agents. In 
the combined data of four randomized, placebo-controlled clinical studies, falls 
occurred in 11% of patients treated with XTANDI compared to 4% of patients 
treated with placebo. Fractures occurred in 10% of patients treated with XTANDI 
and in 4% of patients treated with placebo. 
Embryo-Fetal Toxicity The safety and effi cacy of XTANDI have not been 
established in females. XTANDI can cause fetal harm and loss of pregnancy 
when administered to a pregnant female. Advise males with female partners 
of reproductive potential to use effective contraception during treatment with 
XTANDI and for 3 months after the last dose of XTANDI.

Adverse Reactions (ARs)
In the data from the four randomized placebo-controlled trials, the most common 
ARs (≥ 10%) that occurred more frequently (≥ 2% over placebo) in XTANDI-treated 
patients were asthenia/fatigue, back pain, hot fl ush, constipation, arthralgia, 

XTANDI is indicated for the treatment of patients with castration-resistant prostate 
cancer (CRPC) or metastatic castration-sensitive prostate cancer (mCSPC).1

© 2021 Astellas Pharma US, Inc. and Pfi zer Inc. All rights reserved. 076-7372-PM  11/21
XTANDI, Astellas, and the fl ying star logo are registered trademarks of Astellas Pharma Inc.

ARCHES was a multinational, randomized, double-blind, placebo-controlled trial of XTANDI + LHRH 
therapy|| vs placebo + LHRH therapy|| in 1150 patients with mCSPC, stratifi ed by volume of disease (low 
vs high¶) and prior docetaxel therapy for prostate cancer (none, 1 to 5, or 6 cycles)1,3

Overall survival data were not mature at the time of radiographic progression-free 
survival analysis (7.3% of deaths in the intent-to-treat population had been reported)#1

Eligibility criteria included mCSPC, ECOG Performance Status of 0 or 1.1

Exclusion criteria included predisposing factors for seizure and clinically signifi cant cardiovascular disease.4

§ Radiographic progression-free survival was defi ned as the time from randomization to radiographic disease progression at any time 
or death within 24 weeks after study drug discontinuation.1

||Or after bilateral orchiectomy.1

¶ Defi ned as metastases involving the viscera or, in the absence of visceral lesions, ≥ 4 bone lesions, ≥ 1 of which must be in a bony 
structure beyond the vertebral column and pelvic bone.1

#At the time of analysis, the median follow-up was 14.4 months.3

Reduction in the risk of radiographic 
disease progression or death1

(HR = 0.39 [95% Cl, 0.30-0.50]; P < 0.0001)

PROVEN EFFICACY: XTANDI signifi cantly extended 
radiographic progression-free survival§ in patients with mCSPC1

‡ Based on IQVIA NBRx rolling 4-week data, April 2020–March 26, 2021.2 THIS INFORMATION DOES NOT 
IMPLY SAFETY OR EFFICACY OF ANY PRODUCT; NO COMPARISONS SHOULD BE MADE.

The fi rst and only novel hormone therapy approved by the FDA in 3 advanced 
prostate cancer patient types–mCSPC, nmCRPC, and mCRPC1

#1 PRESCRIBED BRANDED NOVEL HORMONE THERAPY IN mCSPC AND CRPC‡2

S:14.75"

S:9.75"

T:15.5"

T:10.5"

B:15.75"

B:10.75"

PRIMARY ENDPOINTPRIMARY ENDPOINT

mCSPCNo need to wait. 
START XTANDI.

When your patients present with mCSPC* or CRPC†1...

decreased appetite, diarrhea, and hypertension. In the bicalutamide-controlled 
study, the most common ARs (≥ 10%) reported in XTANDI-treated patients were 
asthenia/fatigue, back pain, musculoskeletal pain, hot fl ush, hypertension, nausea, 
constipation, diarrhea, upper respiratory tract infection, and weight loss.
In AFFIRM, the placebo-controlled study of metastatic CRPC (mCRPC) patients who 
previously received docetaxel, Grade 3 and higher ARs were reported among 47% 
of XTANDI-treated patients. Discontinuations due to adverse events (AEs) were 
reported for 16% of XTANDI-treated patients. In PREVAIL, the placebo-controlled 
study of chemotherapy-naive mCRPC patients, Grade 3-4 ARs were reported 
in 44% of XTANDI patients and 37% of placebo patients. Discontinuations 
due to AEs were reported for 6% of XTANDI-treated patients. In TERRAIN, the 
bicalutamide-controlled study of chemotherapy-naive mCRPC patients, Grade 3-4 
ARs were reported in 39% of XTANDI patients and 38% of bicalutamide patients. 
Discontinuations with an AE as the primary reason were reported for 8% of 
XTANDI patients and 6% of bicalutamide patients. 
In PROSPER, the placebo-controlled study of non-metastatic CRPC (nmCRPC) 
patients, Grade 3 or higher ARs were reported in 31% of XTANDI patients and 
23% of placebo patients. Discontinuations with an AE as the primary reason were 
reported for 9% of XTANDI patients and 6% of placebo patients. 
In ARCHES, the placebo-controlled study of metastatic CSPC (mCSPC) patients, 
Grade 3 or higher AEs were reported in 24% of XTANDI-treated patients. 
Permanent discontinuation due to AEs as the primary reason was reported in 5% 
of XTANDI patients and 4% of placebo patients.

Lab Abnormalities: Lab abnormalities that occurred in ≥ 5% of patients, and 
more frequently (> 2%) in the XTANDI arm compared to placebo in the pooled, 
randomized, placebo-controlled studies are neutrophil count decreased, white blood 
cell decreased, hyperglycemia, hypermagnesemia, hyponatremia, and hypercalcemia. 

Hypertension: In the combined data from four randomized placebo-controlled 
clinical trials, hypertension was reported in 12% of XTANDI patients and 5% of placebo 
patients. Hypertension led to study discontinuation in < 1% of patients in each arm.

Drug Interactions
Effect of Other Drugs on XTANDI  Avoid strong CYP2C8 inhibitors, as they can 
increase the plasma exposure to XTANDI. If co-administration is necessary, reduce 
the dose of XTANDI.
Avoid strong CYP3A4 inducers as they can decrease the plasma exposure to 
XTANDI. If co-administration is necessary, increase the dose of XTANDI.
Effect of XTANDI on Other Drugs Avoid CYP3A4, CYP2C9, and CYP2C19 
substrates with a narrow therapeutic index, as XTANDI may decrease the plasma 
exposures of these drugs. If XTANDI is co-administered with warfarin (CYP2C9 
substrate), conduct additional INR monitoring.

Please see adjacent pages for Brief Summary of Full 
Prescribing Information.

References: 1. XTANDI [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Astellas. XTANDI. Data 
on File. 3. Armstrong AJ, Szmulewitz RZ, Petrylak DP, et al. ARCHES: a randomized, phase III study of androgen 
deprivation therapy with enzalutamide or placebo in men with metastatic hormone-sensitive prostate 
cancer. J Clin Oncol 2019;37(32):2974-86. 4. Pfi zer. XTANDI. Data on File. 5. Eisenberger MA, Saad F. 
Introduction—castration resistant prostate cancer: a rapidly expanding clinical state and a model for new 
therapeutic opportunities. In: Saad F, Eisenberger MA, eds. Management of Castration Resistant Prostate 
Cancer. 1st ed. New York, NY: Springer, 2014:3-8.

For more information, please visit XtandiHCP.com

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; LHRH, 
luteinizing hormone-releasing hormone; mCRPC, metastatic castration-resistant prostate cancer; 
nmCRPC, nonmetastatic castration-resistant prostate cancer.
* Metastatic castration-sensitive prostate cancer is defined as metastatic disease in patients 
who have not yet received, or who have received and can still respond to, androgen 
deprivation therapy (LHRH therapy or prior bilateral orchiectomy).3

† Castration-resistant prostate cancer is defined as disease progression on androgen deprivation 
therapy (LHRH therapy or prior bilateral orchiectomy) despite castrate levels of testosterone.5

Important Safety Information
Warnings and Precautions
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized 
clinical trials. In a study of patients with predisposing factors for seizure, 2.2% 
of XTANDI-treated patients experienced a seizure. It is unknown whether anti-
epileptic medications will prevent seizures with XTANDI. Patients in the study had 
one or more of the following predisposing factors: use of medications that may 
lower the seizure threshold, history of traumatic brain or head injury, history of 
cerebrovascular accident or transient ischemic attack, and Alzheimer’s disease, 
meningioma, or leptomeningeal disease from prostate cancer, unexplained loss of 
consciousness within the last 12 months, history of seizure, presence of a space 
occupying lesion of the brain, history of arteriovenous malformation, or history of 
brain infection. Advise patients of the risk of developing a seizure while taking 
XTANDI and of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Permanently discontinue XTANDI in 
patients who develop a seizure during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES) There have been 
reports of PRES in patients receiving XTANDI. PRES is a neurological disorder that 
can present with rapidly evolving symptoms including seizure, headache, lethargy, 
confusion, blindness, and other visual and neurological disturbances, with or 
without associated hypertension. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably MRI. Discontinue XTANDI in patients who develop PRES.

Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%), 
or lip (0.1%) have been observed with XTANDI in seven randomized clinical trials. 
Pharyngeal edema has been reported in post-marketing cases. Advise patients who 
experience any symptoms of hypersensitivity to temporarily discontinue XTANDI 
and promptly seek medical care. Permanently discontinue XTANDI for serious 
hypersensitivity reactions.
Ischemic Heart Disease In the combined data of four randomized, placebo-
controlled clinical studies, ischemic heart disease occurred more commonly in 
patients on the XTANDI arm compared to patients on the placebo arm (2.9% vs 
1.3%). Grade 3-4 ischemic events occurred in 1.4% of patients on XTANDI versus 
0.7% on placebo. Ischemic events led to death in 0.4% of patients on XTANDI 
compared to 0.1% on placebo. Monitor for signs and symptoms of ischemic heart 
disease. Optimize management of cardiovascular risk factors, such as hypertension, 
diabetes, or dyslipidemia. Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures occurred in patients receiving XTANDI. Evaluate patients for 
fracture and fall risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted agents. In 
the combined data of four randomized, placebo-controlled clinical studies, falls 
occurred in 11% of patients treated with XTANDI compared to 4% of patients 
treated with placebo. Fractures occurred in 10% of patients treated with XTANDI 
and in 4% of patients treated with placebo. 
Embryo-Fetal Toxicity The safety and effi cacy of XTANDI have not been 
established in females. XTANDI can cause fetal harm and loss of pregnancy 
when administered to a pregnant female. Advise males with female partners 
of reproductive potential to use effective contraception during treatment with 
XTANDI and for 3 months after the last dose of XTANDI.

Adverse Reactions (ARs)
In the data from the four randomized placebo-controlled trials, the most common 
ARs (≥ 10%) that occurred more frequently (≥ 2% over placebo) in XTANDI-treated 
patients were asthenia/fatigue, back pain, hot fl ush, constipation, arthralgia, 

XTANDI is indicated for the treatment of patients with castration-resistant prostate 
cancer (CRPC) or metastatic castration-sensitive prostate cancer (mCSPC).1

© 2021 Astellas Pharma US, Inc. and Pfi zer Inc. All rights reserved. 076-7372-PM  11/21
XTANDI, Astellas, and the fl ying star logo are registered trademarks of Astellas Pharma Inc.

ARCHES was a multinational, randomized, double-blind, placebo-controlled trial of XTANDI + LHRH 
therapy|| vs placebo + LHRH therapy|| in 1150 patients with mCSPC, stratifi ed by volume of disease (low 
vs high¶) and prior docetaxel therapy for prostate cancer (none, 1 to 5, or 6 cycles)1,3

Overall survival data were not mature at the time of radiographic progression-free 
survival analysis (7.3% of deaths in the intent-to-treat population had been reported)#1

Eligibility criteria included mCSPC, ECOG Performance Status of 0 or 1.1

Exclusion criteria included predisposing factors for seizure and clinically signifi cant cardiovascular disease.4

§ Radiographic progression-free survival was defi ned as the time from randomization to radiographic disease progression at any time 
or death within 24 weeks after study drug discontinuation.1

||Or after bilateral orchiectomy.1

¶ Defi ned as metastases involving the viscera or, in the absence of visceral lesions, ≥ 4 bone lesions, ≥ 1 of which must be in a bony 
structure beyond the vertebral column and pelvic bone.1

#At the time of analysis, the median follow-up was 14.4 months.3

Reduction in the risk of radiographic 
disease progression or death1

(HR = 0.39 [95% Cl, 0.30-0.50]; P < 0.0001)

PROVEN EFFICACY: XTANDI signifi cantly extended 
radiographic progression-free survival§ in patients with mCSPC1

‡ Based on IQVIA NBRx rolling 4-week data, April 2020–March 26, 2021.2 THIS INFORMATION DOES NOT 
IMPLY SAFETY OR EFFICACY OF ANY PRODUCT; NO COMPARISONS SHOULD BE MADE.

The fi rst and only novel hormone therapy approved by the FDA in 3 advanced 
prostate cancer patient types–mCSPC, nmCRPC, and mCRPC1

#1 PRESCRIBED BRANDED NOVEL HORMONE THERAPY IN mCSPC AND CRPC‡2

S:14.75"

S:
9.
75
"

T:15.5"

T:
10
.5
"

B:15.75"

B:
10
.7
5"

ONC0122_CV2-007_Xtandi.indd   200ONC0122_CV2-007_Xtandi.indd   200 1/14/22   11:36 AM1/14/22   11:36 AM



PRIMARY ENDPOINTPRIMARY ENDPOINT

mCSPC
No need to wait. 
START XTANDI.

When your patients present with mCSPC* or CRPC†1...

decreased appetite, diarrhea, and hypertension. In the bicalutamide-controlled 
study, the most common ARs (≥ 10%) reported in XTANDI-treated patients were 
asthenia/fatigue, back pain, musculoskeletal pain, hot fl ush, hypertension, nausea, 
constipation, diarrhea, upper respiratory tract infection, and weight loss.
In AFFIRM, the placebo-controlled study of metastatic CRPC (mCRPC) patients who 
previously received docetaxel, Grade 3 and higher ARs were reported among 47% 
of XTANDI-treated patients. Discontinuations due to adverse events (AEs) were 
reported for 16% of XTANDI-treated patients. In PREVAIL, the placebo-controlled 
study of chemotherapy-naive mCRPC patients, Grade 3-4 ARs were reported 
in 44% of XTANDI patients and 37% of placebo patients. Discontinuations 
due to AEs were reported for 6% of XTANDI-treated patients. In TERRAIN, the 
bicalutamide-controlled study of chemotherapy-naive mCRPC patients, Grade 3-4 
ARs were reported in 39% of XTANDI patients and 38% of bicalutamide patients. 
Discontinuations with an AE as the primary reason were reported for 8% of 
XTANDI patients and 6% of bicalutamide patients. 
In PROSPER, the placebo-controlled study of non-metastatic CRPC (nmCRPC) 
patients, Grade 3 or higher ARs were reported in 31% of XTANDI patients and 
23% of placebo patients. Discontinuations with an AE as the primary reason were 
reported for 9% of XTANDI patients and 6% of placebo patients. 
In ARCHES, the placebo-controlled study of metastatic CSPC (mCSPC) patients, 
Grade 3 or higher AEs were reported in 24% of XTANDI-treated patients. 
Permanent discontinuation due to AEs as the primary reason was reported in 5% 
of XTANDI patients and 4% of placebo patients.

Lab Abnormalities: Lab abnormalities that occurred in ≥ 5% of patients, and 
more frequently (> 2%) in the XTANDI arm compared to placebo in the pooled, 
randomized, placebo-controlled studies are neutrophil count decreased, white blood 
cell decreased, hyperglycemia, hypermagnesemia, hyponatremia, and hypercalcemia. 

Hypertension: In the combined data from four randomized placebo-controlled 
clinical trials, hypertension was reported in 12% of XTANDI patients and 5% of placebo 
patients. Hypertension led to study discontinuation in < 1% of patients in each arm.

Drug Interactions
Effect of Other Drugs on XTANDI  Avoid strong CYP2C8 inhibitors, as they can 
increase the plasma exposure to XTANDI. If co-administration is necessary, reduce 
the dose of XTANDI.
Avoid strong CYP3A4 inducers as they can decrease the plasma exposure to 
XTANDI. If co-administration is necessary, increase the dose of XTANDI.
Effect of XTANDI on Other Drugs Avoid CYP3A4, CYP2C9, and CYP2C19 
substrates with a narrow therapeutic index, as XTANDI may decrease the plasma 
exposures of these drugs. If XTANDI is co-administered with warfarin (CYP2C9 
substrate), conduct additional INR monitoring.

Please see adjacent pages for Brief Summary of Full 
Prescribing Information.

References: 1. XTANDI [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Astellas. XTANDI. Data 
on File. 3. Armstrong AJ, Szmulewitz RZ, Petrylak DP, et al. ARCHES: a randomized, phase III study of androgen 
deprivation therapy with enzalutamide or placebo in men with metastatic hormone-sensitive prostate 
cancer. J Clin Oncol 2019;37(32):2974-86. 4. Pfi zer. XTANDI. Data on File. 5. Eisenberger MA, Saad F. 
Introduction—castration resistant prostate cancer: a rapidly expanding clinical state and a model for new 
therapeutic opportunities. In: Saad F, Eisenberger MA, eds. Management of Castration Resistant Prostate 
Cancer. 1st ed. New York, NY: Springer, 2014:3-8.

For more information, please visit XtandiHCP.com

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; LHRH, 
luteinizing hormone-releasing hormone; mCRPC, metastatic castration-resistant prostate cancer; 
nmCRPC, nonmetastatic castration-resistant prostate cancer.
* Metastatic castration-sensitive prostate cancer is defined as metastatic disease in patients 
who have not yet received, or who have received and can still respond to, androgen 
deprivation therapy (LHRH therapy or prior bilateral orchiectomy).3

† Castration-resistant prostate cancer is defined as disease progression on androgen deprivation 
therapy (LHRH therapy or prior bilateral orchiectomy) despite castrate levels of testosterone.5

Important Safety Information
Warnings and Precautions
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized 
clinical trials. In a study of patients with predisposing factors for seizure, 2.2% 
of XTANDI-treated patients experienced a seizure. It is unknown whether anti-
epileptic medications will prevent seizures with XTANDI. Patients in the study had 
one or more of the following predisposing factors: use of medications that may 
lower the seizure threshold, history of traumatic brain or head injury, history of 
cerebrovascular accident or transient ischemic attack, and Alzheimer’s disease, 
meningioma, or leptomeningeal disease from prostate cancer, unexplained loss of 
consciousness within the last 12 months, history of seizure, presence of a space 
occupying lesion of the brain, history of arteriovenous malformation, or history of 
brain infection. Advise patients of the risk of developing a seizure while taking 
XTANDI and of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Permanently discontinue XTANDI in 
patients who develop a seizure during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES) There have been 
reports of PRES in patients receiving XTANDI. PRES is a neurological disorder that 
can present with rapidly evolving symptoms including seizure, headache, lethargy, 
confusion, blindness, and other visual and neurological disturbances, with or 
without associated hypertension. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably MRI. Discontinue XTANDI in patients who develop PRES.

Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%), 
or lip (0.1%) have been observed with XTANDI in seven randomized clinical trials. 
Pharyngeal edema has been reported in post-marketing cases. Advise patients who 
experience any symptoms of hypersensitivity to temporarily discontinue XTANDI 
and promptly seek medical care. Permanently discontinue XTANDI for serious 
hypersensitivity reactions.
Ischemic Heart Disease In the combined data of four randomized, placebo-
controlled clinical studies, ischemic heart disease occurred more commonly in 
patients on the XTANDI arm compared to patients on the placebo arm (2.9% vs 
1.3%). Grade 3-4 ischemic events occurred in 1.4% of patients on XTANDI versus 
0.7% on placebo. Ischemic events led to death in 0.4% of patients on XTANDI 
compared to 0.1% on placebo. Monitor for signs and symptoms of ischemic heart 
disease. Optimize management of cardiovascular risk factors, such as hypertension, 
diabetes, or dyslipidemia. Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures occurred in patients receiving XTANDI. Evaluate patients for 
fracture and fall risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted agents. In 
the combined data of four randomized, placebo-controlled clinical studies, falls 
occurred in 11% of patients treated with XTANDI compared to 4% of patients 
treated with placebo. Fractures occurred in 10% of patients treated with XTANDI 
and in 4% of patients treated with placebo. 
Embryo-Fetal Toxicity The safety and effi cacy of XTANDI have not been 
established in females. XTANDI can cause fetal harm and loss of pregnancy 
when administered to a pregnant female. Advise males with female partners 
of reproductive potential to use effective contraception during treatment with 
XTANDI and for 3 months after the last dose of XTANDI.

Adverse Reactions (ARs)
In the data from the four randomized placebo-controlled trials, the most common 
ARs (≥ 10%) that occurred more frequently (≥ 2% over placebo) in XTANDI-treated 
patients were asthenia/fatigue, back pain, hot fl ush, constipation, arthralgia, 

XTANDI is indicated for the treatment of patients with castration-resistant prostate 
cancer (CRPC) or metastatic castration-sensitive prostate cancer (mCSPC).1
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ARCHES was a multinational, randomized, double-blind, placebo-controlled trial of XTANDI + LHRH 
therapy|| vs placebo + LHRH therapy|| in 1150 patients with mCSPC, stratifi ed by volume of disease (low 
vs high¶) and prior docetaxel therapy for prostate cancer (none, 1 to 5, or 6 cycles)1,3

Overall survival data were not mature at the time of radiographic progression-free 
survival analysis (7.3% of deaths in the intent-to-treat population had been reported)#1

Eligibility criteria included mCSPC, ECOG Performance Status of 0 or 1.1

Exclusion criteria included predisposing factors for seizure and clinically signifi cant cardiovascular disease.4

§ Radiographic progression-free survival was defi ned as the time from randomization to radiographic disease progression at any time 
or death within 24 weeks after study drug discontinuation.1

||Or after bilateral orchiectomy.1

¶ Defi ned as metastases involving the viscera or, in the absence of visceral lesions, ≥ 4 bone lesions, ≥ 1 of which must be in a bony 
structure beyond the vertebral column and pelvic bone.1

#At the time of analysis, the median follow-up was 14.4 months.3

Reduction in the risk of radiographic 
disease progression or death1

(HR = 0.39 [95% Cl, 0.30-0.50]; P < 0.0001)

PROVEN EFFICACY: XTANDI signifi cantly extended 
radiographic progression-free survival§ in patients with mCSPC1

‡ Based on IQVIA NBRx rolling 4-week data, April 2020–March 26, 2021.2 THIS INFORMATION DOES NOT 
IMPLY SAFETY OR EFFICACY OF ANY PRODUCT; NO COMPARISONS SHOULD BE MADE.

The fi rst and only novel hormone therapy approved by the FDA in 3 advanced 
prostate cancer patient types–mCSPC, nmCRPC, and mCRPC1

#1 PRESCRIBED BRANDED NOVEL HORMONE THERAPY IN mCSPC AND CRPC‡2
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mCSPCNo need to wait. 
START XTANDI.

When your patients present with mCSPC* or CRPC†1...

decreased appetite, diarrhea, and hypertension. In the bicalutamide-controlled 
study, the most common ARs (≥ 10%) reported in XTANDI-treated patients were 
asthenia/fatigue, back pain, musculoskeletal pain, hot fl ush, hypertension, nausea, 
constipation, diarrhea, upper respiratory tract infection, and weight loss.
In AFFIRM, the placebo-controlled study of metastatic CRPC (mCRPC) patients who 
previously received docetaxel, Grade 3 and higher ARs were reported among 47% 
of XTANDI-treated patients. Discontinuations due to adverse events (AEs) were 
reported for 16% of XTANDI-treated patients. In PREVAIL, the placebo-controlled 
study of chemotherapy-naive mCRPC patients, Grade 3-4 ARs were reported 
in 44% of XTANDI patients and 37% of placebo patients. Discontinuations 
due to AEs were reported for 6% of XTANDI-treated patients. In TERRAIN, the 
bicalutamide-controlled study of chemotherapy-naive mCRPC patients, Grade 3-4 
ARs were reported in 39% of XTANDI patients and 38% of bicalutamide patients. 
Discontinuations with an AE as the primary reason were reported for 8% of 
XTANDI patients and 6% of bicalutamide patients. 
In PROSPER, the placebo-controlled study of non-metastatic CRPC (nmCRPC) 
patients, Grade 3 or higher ARs were reported in 31% of XTANDI patients and 
23% of placebo patients. Discontinuations with an AE as the primary reason were 
reported for 9% of XTANDI patients and 6% of placebo patients. 
In ARCHES, the placebo-controlled study of metastatic CSPC (mCSPC) patients, 
Grade 3 or higher AEs were reported in 24% of XTANDI-treated patients. 
Permanent discontinuation due to AEs as the primary reason was reported in 5% 
of XTANDI patients and 4% of placebo patients.

Lab Abnormalities: Lab abnormalities that occurred in ≥ 5% of patients, and 
more frequently (> 2%) in the XTANDI arm compared to placebo in the pooled, 
randomized, placebo-controlled studies are neutrophil count decreased, white blood 
cell decreased, hyperglycemia, hypermagnesemia, hyponatremia, and hypercalcemia. 

Hypertension: In the combined data from four randomized placebo-controlled 
clinical trials, hypertension was reported in 12% of XTANDI patients and 5% of placebo 
patients. Hypertension led to study discontinuation in < 1% of patients in each arm.

Drug Interactions
Effect of Other Drugs on XTANDI  Avoid strong CYP2C8 inhibitors, as they can 
increase the plasma exposure to XTANDI. If co-administration is necessary, reduce 
the dose of XTANDI.
Avoid strong CYP3A4 inducers as they can decrease the plasma exposure to 
XTANDI. If co-administration is necessary, increase the dose of XTANDI.
Effect of XTANDI on Other Drugs Avoid CYP3A4, CYP2C9, and CYP2C19 
substrates with a narrow therapeutic index, as XTANDI may decrease the plasma 
exposures of these drugs. If XTANDI is co-administered with warfarin (CYP2C9 
substrate), conduct additional INR monitoring.

Please see adjacent pages for Brief Summary of Full 
Prescribing Information.

References: 1. XTANDI [package insert]. Northbrook, IL: Astellas Pharma US, Inc. 2. Astellas. XTANDI. Data 
on File. 3. Armstrong AJ, Szmulewitz RZ, Petrylak DP, et al. ARCHES: a randomized, phase III study of androgen 
deprivation therapy with enzalutamide or placebo in men with metastatic hormone-sensitive prostate 
cancer. J Clin Oncol 2019;37(32):2974-86. 4. Pfi zer. XTANDI. Data on File. 5. Eisenberger MA, Saad F. 
Introduction—castration resistant prostate cancer: a rapidly expanding clinical state and a model for new 
therapeutic opportunities. In: Saad F, Eisenberger MA, eds. Management of Castration Resistant Prostate 
Cancer. 1st ed. New York, NY: Springer, 2014:3-8.

For more information, please visit XtandiHCP.com

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; LHRH, 
luteinizing hormone-releasing hormone; mCRPC, metastatic castration-resistant prostate cancer; 
nmCRPC, nonmetastatic castration-resistant prostate cancer.
* Metastatic castration-sensitive prostate cancer is defined as metastatic disease in patients 

who have not yet received, or who have received and can still respond to, androgen 
deprivation therapy (LHRH therapy or prior bilateral orchiectomy).3

† Castration-resistant prostate cancer is defined as disease progression on androgen deprivation 
therapy (LHRH therapy or prior bilateral orchiectomy) despite castrate levels of testosterone.5

Important Safety Information
Warnings and Precautions
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized 
clinical trials. In a study of patients with predisposing factors for seizure, 2.2% 
of XTANDI-treated patients experienced a seizure. It is unknown whether anti-
epileptic medications will prevent seizures with XTANDI. Patients in the study had 
one or more of the following predisposing factors: use of medications that may 
lower the seizure threshold, history of traumatic brain or head injury, history of 
cerebrovascular accident or transient ischemic attack, and Alzheimer’s disease, 
meningioma, or leptomeningeal disease from prostate cancer, unexplained loss of 
consciousness within the last 12 months, history of seizure, presence of a space 
occupying lesion of the brain, history of arteriovenous malformation, or history of 
brain infection. Advise patients of the risk of developing a seizure while taking 
XTANDI and of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others. Permanently discontinue XTANDI in 
patients who develop a seizure during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES) There have been 
reports of PRES in patients receiving XTANDI. PRES is a neurological disorder that 
can present with rapidly evolving symptoms including seizure, headache, lethargy, 
confusion, blindness, and other visual and neurological disturbances, with or 
without associated hypertension. A diagnosis of PRES requires confi rmation by 
brain imaging, preferably MRI. Discontinue XTANDI in patients who develop PRES.

Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%), 
or lip (0.1%) have been observed with XTANDI in seven randomized clinical trials. 
Pharyngeal edema has been reported in post-marketing cases. Advise patients who 
experience any symptoms of hypersensitivity to temporarily discontinue XTANDI 
and promptly seek medical care. Permanently discontinue XTANDI for serious 
hypersensitivity reactions.
Ischemic Heart Disease In the combined data of four randomized, placebo-
controlled clinical studies, ischemic heart disease occurred more commonly in 
patients on the XTANDI arm compared to patients on the placebo arm (2.9% vs 
1.3%). Grade 3-4 ischemic events occurred in 1.4% of patients on XTANDI versus 
0.7% on placebo. Ischemic events led to death in 0.4% of patients on XTANDI 
compared to 0.1% on placebo. Monitor for signs and symptoms of ischemic heart 
disease. Optimize management of cardiovascular risk factors, such as hypertension, 
diabetes, or dyslipidemia. Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures occurred in patients receiving XTANDI. Evaluate patients for 
fracture and fall risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted agents. In 
the combined data of four randomized, placebo-controlled clinical studies, falls 
occurred in 11% of patients treated with XTANDI compared to 4% of patients 
treated with placebo. Fractures occurred in 10% of patients treated with XTANDI 
and in 4% of patients treated with placebo. 
Embryo-Fetal Toxicity The safety and effi cacy of XTANDI have not been 
established in females. XTANDI can cause fetal harm and loss of pregnancy 
when administered to a pregnant female. Advise males with female partners 
of reproductive potential to use effective contraception during treatment with 
XTANDI and for 3 months after the last dose of XTANDI.

Adverse Reactions (ARs)
In the data from the four randomized placebo-controlled trials, the most common 
ARs (≥ 10%) that occurred more frequently (≥ 2% over placebo) in XTANDI-treated 
patients were asthenia/fatigue, back pain, hot fl ush, constipation, arthralgia, 

XTANDI is indicated for the treatment of patients with castration-resistant prostate 
cancer (CRPC) or metastatic castration-sensitive prostate cancer (mCSPC).1
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ARCHES was a multinational, randomized, double-blind, placebo-controlled trial of XTANDI + LHRH 
therapy|| vs placebo + LHRH therapy|| in 1150 patients with mCSPC, stratifi ed by volume of disease (low 
vs high¶) and prior docetaxel therapy for prostate cancer (none, 1 to 5, or 6 cycles)1,3

Overall survival data were not mature at the time of radiographic progression-free 
survival analysis (7.3% of deaths in the intent-to-treat population had been reported)#1

Eligibility criteria included mCSPC, ECOG Performance Status of 0 or 1.1

Exclusion criteria included predisposing factors for seizure and clinically signifi cant cardiovascular disease.4

§ Radiographic progression-free survival was defi ned as the time from randomization to radiographic disease progression at any time 
or death within 24 weeks after study drug discontinuation.1

||Or after bilateral orchiectomy.1

¶ Defi ned as metastases involving the viscera or, in the absence of visceral lesions, ≥ 4 bone lesions, ≥ 1 of which must be in a bony 
structure beyond the vertebral column and pelvic bone.1

#At the time of analysis, the median follow-up was 14.4 months.3

Reduction in the risk of radiographic 
disease progression or death1

(HR = 0.39 [95% Cl, 0.30-0.50]; P < 0.0001)

PROVEN EFFICACY: XTANDI signifi cantly extended 
radiographic progression-free survival§ in patients with mCSPC1

‡ Based on IQVIA NBRx rolling 4-week data, April 2020–March 26, 2021.2 THIS INFORMATION DOES NOT 
IMPLY SAFETY OR EFFICACY OF ANY PRODUCT; NO COMPARISONS SHOULD BE MADE.

The fi rst and only novel hormone therapy approved by the FDA in 3 advanced 
prostate cancer patient types–mCSPC, nmCRPC, and mCRPC1
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40 mg tablets 80 mg tablets

XTANDI® (enzalutamide) capsules, for oral use  
XTANDI® (enzalutamide) tablets, for oral use
Initial U.S. Approval: 2012
BRIEF SUMMARY OF PRESCRIBING INFORMATION
The following is a brief summary. Please see the package insert for full 
prescribing information.
INDICATIONS AND USAGE
XTANDI is an androgen receptor inhibitor indicated for the treatment of 
patients with:

• castration-resistant prostate cancer
• metastatic castration-sensitive prostate cancer

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Seizure
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized 
clinical trials. In these trials, patients with predisposing factors for seizure 
were generally excluded. Seizure occurred from 13 to 1776 days after 
initiation of XTANDI. Patients experiencing seizure were permanently 
discontinued from therapy, and all seizure events resolved.
In a single-arm trial designed to assess the risk of seizure in patients with 
pre-disposing factors for seizure, 8 of 366 (2.2%) XTANDI-treated patients 
experienced a seizure. Three of the 8 patients experienced a second seizure 
during continued treatment with XTANDI after their first seizure resolved. It is 
unknown whether anti-epileptic medications will prevent seizures with 
XTANDI. Patients in the study had one or more of the following pre-disposing 
factors: the use of medications that may lower the seizure threshold (~ 54%), 
history of traumatic brain or head injury (~ 28%), history of cerebrovascular 
accident or transient ischemic attack (~ 24%), and Alzheimer’s disease, 
meningioma, or leptomeningeal disease from prostate cancer, unexplained 
loss of consciousness within the last 12 months, past history of seizure, 
presence of a space occupying lesion of the brain, history of arteriovenous 
malformation, or history of brain infection (all < 5%). Approximately 17% of 
patients had more than one risk factor.
Advise patients of the risk of developing a seizure while receiving XTANDI 
and of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others.
Permanently discontinue XTANDI in patients who develop a seizure  
during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES)
There have been reports of posterior reversible encephalopathy syndrome 
(PRES) in patients receiving XTANDI. PRES is a neurological disorder which 
can present with rapidly evolving symptoms including seizure, headache, 
lethargy, confusion, blindness, and other visual and neurological 
disturbances, with or without associated hypertension. A diagnosis of PRES 
requires confirmation by brain imaging, preferably magnetic resonance 
imaging (MRI). Discontinue XTANDI in patients who develop PRES.
Hypersensitivity
Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%), 
or lip (0.1%) have been observed with enzalutamide in seven randomized 
clinical trials. Pharyngeal edema has been reported in post-marketing cases. 
Advise patients who experience any symptoms of hypersensitivity to 
temporarily discontinue XTANDI and promptly seek medical care. Permanently 
discontinue XTANDI for serious hypersensitivity reactions.
Ischemic Heart Disease
In the combined data of four randomized, placebo-controlled clinical studies, 
ischemic heart disease occurred more commonly in patients on the XTANDI 
arm compared to patients on the placebo arm (2.9% vs 1.3%). Grade 3-4 
ischemic events occurred in 1.4% of patients on the XTANDI arm compared 
to 0.7% on the placebo arm. Ischemic events led to death in 0.4% of patients 
on the XTANDI arm compared to 0.1% on the placebo arm.
Monitor for signs and symptoms of ischemic heart disease. Optimize management 
of cardiovascular risk factors, such as hypertension, diabetes, or dyslipidemia. 
Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures
Falls and fractures occurred in patients receiving XTANDI. Evaluate patients for 
fracture and fall risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted agents.

In the combined data of four randomized, placebo-controlled clinical studies, 
falls occurred in 11% of patients treated with XTANDI compared to 4% of 
patients treated with placebo. Falls were not associated with loss of 
consciousness or seizure. Fractures occurred in 10% of patients treated  
with XTANDI and in 4% of patients treated with placebo. Grade 3-4 fractures 
occurred in 3% of patients treated with XTANDI and in 2% of patients  
treated with placebo. The median time to onset of fracture was 336 days 
(range: 2 to 1914 days) for patients treated with XTANDI. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted  
agents were not performed in the studies.
Embryo-Fetal Toxicity
The safety and efficacy of XTANDI have not been established in females. 
Based on animal reproductive studies and mechanism of action, XTANDI can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female. Advise males with female partners of reproductive potential to use 
effective contraception during treatment with XTANDI and for 3 months after 
the last dose of XTANDI.

ADVERSE REACTIONS
Clinical Trial 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 WARNINGS and PRECAUTIONS reflect seven randomized, 
controlled trials [AFFIRM, PREVAIL, TERRAIN, PROSPER, ARCHES, Asian 
PREVAIL (NCT02294461), and STRIVE (NCT01664923)] that were pooled to 
conduct safety analyses in patients with CRPC (N=3509) or mCSPC (N=572) 
treated with XTANDI. Patients received XTANDI 160 mg (N=4081) or placebo 
orally once daily (N=2472) or bicalutamide 50 mg orally once daily (N=387). 
All patients continued androgen deprivation therapy (ADT). In these seven 
trials, the median duration of treatment was 13.8 months (range: < 0.1 to 87.6) 
in the XTANDI group.
In four placebo-controlled trials (AFFIRM, PROSPER, PREVAIL, and 
ARCHES), the median duration of treatment was 14.3 months (range:  
< 0.1 to 87.6) in the XTANDI group. In these four trials, the most common 
adverse reactions (≥ 10%) that occurred more frequently (≥ 2% over placebo) 
in the XTANDI-treated patients were asthenia/fatigue, back pain, hot flush, 
constipation, arthralgia, decreased appetite, diarrhea, and hypertension.

AFFIRM (NCT00974311): XTANDI versus Placebo in Metastatic CRPC 
Following Chemotherapy
AFFIRM enrolled 1199 patients with metastatic CRPC who had previously 
received docetaxel. The median duration of treatment was 8.3 months with 
XTANDI and 3.0 months with placebo. During the trial, 48% of patients on the 
XTANDI arm and 46% of patients on the placebo arm received glucocorticoids.
Grade 3 and higher adverse reactions were reported among 47% of XTANDI-
treated patients. Discontinuations due to adverse events were reported for 16% 
of XTANDI-treated patients. The most common adverse reaction leading to 
treatment discontinuation was seizure, which occurred in 0.9% of the 
XTANDI-treated patients compared to none (0%) of the placebo-treated 
patients. Table 1 shows adverse reactions reported in AFFIRM that occurred at 
a ≥ 2% higher frequency in the XTANDI arm compared to the placebo arm.

Table 1. Adverse Reactions in AFFIRM
XTANDI

(N = 800)
Placebo  
(N = 399)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

General Disorders
Asthenic Conditions2 51 9.0 44 9.3
Peripheral Edema 15 1.0 13 0.8

Musculoskeletal and Connective Tissue Disorders
Back Pain 26 5.3 24 4.0
Arthralgia 21 2.5 17 1.8
Musculoskeletal Pain 15 1.3 12 0.3
Muscular Weakness 9.8 1.5 6.8 1.8
Musculoskeletal Stiffness 2.6 0.3 0.3 0.0

Gastrointestinal Disorders
Diarrhea 22 1.1 18 0.3

Vascular Disorders
Hot Flush 20 0.0 10 0.0
Hypertension 6.4 2.1 2.8 1.3

Nervous System Disorders
Headache 12 0.9 5.5 0.0
Dizziness3 9.5 0.5 7.5 0.5
Spinal Cord Compression and 
Cauda Equina Syndrome 7.4 6.6 4.5 3.8

Paresthesia 6.6 0.0 4.5 0.0
Mental Impairment Disorders4 4.3 0.3 1.8 0.0
Hypoesthesia 4.0 0.3 1.8 0.0
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Table 1. Adverse Reactions in AFFIRM (cont'd)
XTANDI

(N = 800)
Placebo  
(N = 399)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Infections and Infestations
Upper Respiratory Tract Infection5 11 0.0 6.5 0.3
Lower Respiratory Tract And 
Lung Infection6 8.5 2.4 4.8 1.3

Psychiatric Disorders
Insomnia 8.8 0.0 6.0 0.5
Anxiety 6.5 0.3 4.0 0.0

Renal and Urinary Disorders
Hematuria 6.9 1.8 4.5 1.0
Pollakiuria 4.8 0.0 2.5 0.0

Injury, Poisoning and Procedural Complications
Fall 4.6 0.3 1.3 0.0
Non-pathologic Fractures 4.0 1.4 0.8 0.3

Skin and Subcutaneous Tissue Disorders
Pruritus 3.8 0.0 1.3 0.0
Dry Skin 3.5 0.0 1.3 0.0

Respiratory Disorders
Epistaxis 3.3 0.1 1.3 0.3

1 CTCAE v 4.
2 Includes asthenia and fatigue.
3  Includes dizziness and vertigo.
4 Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
5  Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,  

and laryngitis.
6  Includes pneumonia, lower respiratory tract infection, bronchitis, and lung infection.

PREVAIL (NCT01212991): XTANDI versus Placebo in Chemotherapy-naïve 
Metastatic CRPC
PREVAIL enrolled 1717 patients with metastatic CRPC who had not received 
prior cytotoxic chemotherapy, of whom 1715 received at least one dose of 
study drug. The median duration of treatment was 17.5 months with XTANDI 
and 4.6 months with placebo. Grade 3-4 adverse reactions were reported in 
44% of XTANDI-treated patients and 37% of placebo-treated patients. 
Discontinuations due to adverse events were reported for 6% of XTANDI-
treated patients. The most common adverse reaction leading to treatment 
discontinuation was fatigue/asthenia, which occurred in 1% of patients on 
each treatment arm. Table 2 includes adverse reactions reported in PREVAIL 
that occurred at a ≥ 2% higher frequency in the XTANDI arm compared to 
the placebo arm.

Table 2. Adverse Reactions in PREVAIL
XTANDI

(N = 871)
Placebo  
(N = 844)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

General Disorders
Asthenic Conditions2 47 3.4 33 2.8
Peripheral Edema 12 0.2 8.2 0.4

Musculoskeletal and Connective Tissue Disorders
Back Pain 29 2.5 22 3.0
Arthralgia 21 1.6 16 1.1

Gastrointestinal Disorders
Constipation 23 0.7 17 0.4
Diarrhea 17 0.3 14 0.4

Vascular Disorders
Hot Flush 18 0.1 7.8 0.0
Hypertension 14 7.2 4.1 2.3

Nervous System Disorders
Dizziness3 11 0.3 7.1 0.0
Headache 11 0.2 7.0 0.4
Dysgeusia 7.6 0.1 3.7 0.0
Mental Impairment Disorders4 5.7 0.0 1.3 0.1
Restless Legs Syndrome 2.1 0.1 0.4 0.0

Respiratory Disorders
Dyspnea5 11 0.6 8.5 0.6

Infections and Infestations
Upper Respiratory Tract Infection6 16 0.0 11 0.0
Lower Respiratory Tract And 
Lung Infection7 7.9 1.5 4.7 1.1

Psychiatric Disorders
Insomnia 8.2 0.1 5.7 0.0

Renal and Urinary Disorders
Hematuria 8.8 1.3 5.8 1.3

Injury, Poisoning and Procedural Complications
Fall 13 1.6 5.3 0.7
Non-Pathological Fracture 8.8 2.1 3.0 1.1

Metabolism and Nutrition Disorders
Decreased Appetite 19 0.3 16 0.7

Table 2. Adverse Reactions in PREVAIL (cont'd)
XTANDI

(N = 871)
Placebo  
(N = 844)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Investigations
Weight Decreased 12 0.8 8.5 0.2

Reproductive System and Breast Disorders
Gynecomastia 3.4 0.0 1.4 0.0

1 CTCAE v 4.
2 Includes asthenia and fatigue.
3  Includes dizziness and vertigo.
4 Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
5  Includes dyspnea, exertional dyspnea, and dyspnea at rest.
6   Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,  

and laryngitis.
7  Includes pneumonia, lower respiratory tract infection, bronchitis, and lung infection.

TERRAIN (NCT01288911): XTANDI versus Bicalutamide in Chemotherapy-naïve 
Metastatic CRPC
TERRAIN enrolled 375 patients with metastatic CRPC who had not received 
prior cytotoxic chemotherapy, of whom 372 received at least one dose of study 
drug. The median duration of treatment was 11.6 months with XTANDI and  
5.8 months with bicalutamide. Discontinuations with an adverse event as the 
primary reason were reported for 7.6% of XTANDI-treated patients and 6.3% 
of bicalutamide-treated patients. The most common adverse reactions leading 
to treatment discontinuation were back pain and pathological fracture, which 
occurred in 3.8% of XTANDI-treated patients for each event and in 2.1% and 
1.6% of bicalutamide-treated patients, respectively. Table 3 shows overall and 
common adverse reactions (≥ 10%) in XTANDI-treated patients.

Table 3. Adverse Reactions in TERRAIN
XTANDI

(N = 183)
Bicalutamide  

(N = 189)
Grade 1-41 

(%)
Grade 3-4 

(%)
Grade 1-4 

(%)
Grade 3-4 

(%)
Overall 94 39 94 38
General Disorders
Asthenic Conditions2 32 1.6 23 1.1

Musculoskeletal and Connective Tissue Disorders
Back Pain 19 2.7 18 1.6
Musculoskeletal Pain3 16 1.1 14 0.5

Vascular Disorders
Hot Flush 15 0 11 0
Hypertension 14 7.1 7.4 4.2

Gastrointestinal Disorders
Nausea 14 0 18 0
Constipation 13 1.1 13 0.5
Diarrhea 12 0 9.0 1.1

Infections and Infestations
Upper Respiratory Tract Infection4 12 0 6.3 0.5

Investigational
Weight Loss 11 0.5 7.9 0.5

1 CTCAE v 4.
2 Includes asthenia and fatigue.
3  Includes musculoskeletal pain and pain in extremity.
4  Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,  

and laryngitis.

PROSPER (NCT02003924): XTANDI versus Placebo in Non-metastatic 
CRPC Patients

PROSPER enrolled 1401 patients with non-metastatic CRPC, of whom  
1395 received at least one dose of study drug. Patients were randomized  
2:1 and received either XTANDI at a dose of 160 mg once daily (N = 930) or 
placebo (N = 465). The median duration of treatment at the time of analysis  
was 18.4 months (range: 0.0 to 42 months) with XTANDI and 11.1 months 
(range: 0.0 to 43 months) with placebo.
Overall, 32 patients (3.4%) receiving XTANDI died from adverse events.  
The reasons for death with ≥ 2 patients included coronary artery disorders  
(n = 7), sudden death (n = 2), cardiac arrhythmias (n = 2), general physical 
health deterioration (n = 2), stroke (n = 2), and secondary malignancy (n = 5; 
one each of acute myeloid leukemia, brain neoplasm, mesothelioma, small 
cell lung cancer, and malignant neoplasm of unknown primary site). Three 
patients (0.6%) receiving placebo died from adverse events of cardiac arrest 
(n = 1), left ventricular failure (n = 1), and pancreatic carcinoma (n = 1). Grade 
3 or higher adverse reactions were reported among 31% of XTANDI-treated 
patients and 23% of placebo-treated patients. Discontinuations with an 
adverse event as the primary reason were reported for 9.4% of XTANDI-
treated patients and 6.0% of placebo-treated patients. Of these, the most 
common adverse event leading to treatment discontinuation was fatigue, 
which occurred in 1.6% of the XTANDI-treated patients compared to none 
of the placebo-treated patients. Table 4 shows adverse reactions reported in 
PROSPER that occurred at a ≥ 2% higher frequency in the XTANDI arm than 
in the placebo arm.
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40 mg tablets 80 mg tablets

XTANDI® (enzalutamide) capsules, for oral use  
XTANDI® (enzalutamide) tablets, for oral use
Initial U.S. Approval: 2012
BRIEF SUMMARY OF PRESCRIBING INFORMATION
The following is a brief summary. Please see the package insert for full 
prescribing information.
INDICATIONS AND USAGE
XTANDI is an androgen receptor inhibitor indicated for the treatment of 
patients with:

• castration-resistant prostate cancer
• metastatic castration-sensitive prostate cancer

CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Seizure
Seizure occurred in 0.5% of patients receiving XTANDI in seven randomized 
clinical trials. In these trials, patients with predisposing factors for seizure 
were generally excluded. Seizure occurred from 13 to 1776 days after 
initiation of XTANDI. Patients experiencing seizure were permanently 
discontinued from therapy, and all seizure events resolved.
In a single-arm trial designed to assess the risk of seizure in patients with 
pre-disposing factors for seizure, 8 of 366 (2.2%) XTANDI-treated patients 
experienced a seizure. Three of the 8 patients experienced a second seizure 
during continued treatment with XTANDI after their first seizure resolved. It is 
unknown whether anti-epileptic medications will prevent seizures with 
XTANDI. Patients in the study had one or more of the following pre-disposing 
factors: the use of medications that may lower the seizure threshold (~ 54%), 
history of traumatic brain or head injury (~ 28%), history of cerebrovascular 
accident or transient ischemic attack (~ 24%), and Alzheimer’s disease, 
meningioma, or leptomeningeal disease from prostate cancer, unexplained 
loss of consciousness within the last 12 months, past history of seizure, 
presence of a space occupying lesion of the brain, history of arteriovenous 
malformation, or history of brain infection (all < 5%). Approximately 17% of 
patients had more than one risk factor.
Advise patients of the risk of developing a seizure while receiving XTANDI 
and of engaging in any activity where sudden loss of consciousness could 
cause serious harm to themselves or others.
Permanently discontinue XTANDI in patients who develop a seizure  
during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES)
There have been reports of posterior reversible encephalopathy syndrome 
(PRES) in patients receiving XTANDI. PRES is a neurological disorder which 
can present with rapidly evolving symptoms including seizure, headache, 
lethargy, confusion, blindness, and other visual and neurological 
disturbances, with or without associated hypertension. A diagnosis of PRES 
requires confirmation by brain imaging, preferably magnetic resonance 
imaging (MRI). Discontinue XTANDI in patients who develop PRES.
Hypersensitivity
Hypersensitivity reactions, including edema of the face (0.5%), tongue (0.1%), 
or lip (0.1%) have been observed with enzalutamide in seven randomized 
clinical trials. Pharyngeal edema has been reported in post-marketing cases. 
Advise patients who experience any symptoms of hypersensitivity to 
temporarily discontinue XTANDI and promptly seek medical care. Permanently 
discontinue XTANDI for serious hypersensitivity reactions.
Ischemic Heart Disease
In the combined data of four randomized, placebo-controlled clinical studies, 
ischemic heart disease occurred more commonly in patients on the XTANDI 
arm compared to patients on the placebo arm (2.9% vs 1.3%). Grade 3-4 
ischemic events occurred in 1.4% of patients on the XTANDI arm compared 
to 0.7% on the placebo arm. Ischemic events led to death in 0.4% of patients 
on the XTANDI arm compared to 0.1% on the placebo arm.
Monitor for signs and symptoms of ischemic heart disease. Optimize management 
of cardiovascular risk factors, such as hypertension, diabetes, or dyslipidemia. 
Discontinue XTANDI for Grade 3-4 ischemic heart disease.
Falls and Fractures
Falls and fractures occurred in patients receiving XTANDI. Evaluate patients for 
fracture and fall risk. Monitor and manage patients at risk for fractures according 
to established treatment guidelines and consider use of bone-targeted agents.

In the combined data of four randomized, placebo-controlled clinical studies, 
falls occurred in 11% of patients treated with XTANDI compared to 4% of 
patients treated with placebo. Falls were not associated with loss of 
consciousness or seizure. Fractures occurred in 10% of patients treated  
with XTANDI and in 4% of patients treated with placebo. Grade 3-4 fractures 
occurred in 3% of patients treated with XTANDI and in 2% of patients  
treated with placebo. The median time to onset of fracture was 336 days 
(range: 2 to 1914 days) for patients treated with XTANDI. Routine bone 
density assessment and treatment of osteoporosis with bone-targeted  
agents were not performed in the studies.
Embryo-Fetal Toxicity
The safety and efficacy of XTANDI have not been established in females. 
Based on animal reproductive studies and mechanism of action, XTANDI can 
cause fetal harm and loss of pregnancy when administered to a pregnant 
female. Advise males with female partners of reproductive potential to use 
effective contraception during treatment with XTANDI and for 3 months after 
the last dose of XTANDI.

ADVERSE REACTIONS
Clinical Trial 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 WARNINGS and PRECAUTIONS reflect seven randomized, 
controlled trials [AFFIRM, PREVAIL, TERRAIN, PROSPER, ARCHES, Asian 
PREVAIL (NCT02294461), and STRIVE (NCT01664923)] that were pooled to 
conduct safety analyses in patients with CRPC (N=3509) or mCSPC (N=572) 
treated with XTANDI. Patients received XTANDI 160 mg (N=4081) or placebo 
orally once daily (N=2472) or bicalutamide 50 mg orally once daily (N=387). 
All patients continued androgen deprivation therapy (ADT). In these seven 
trials, the median duration of treatment was 13.8 months (range: < 0.1 to 87.6) 
in the XTANDI group.
In four placebo-controlled trials (AFFIRM, PROSPER, PREVAIL, and 
ARCHES), the median duration of treatment was 14.3 months (range:  
< 0.1 to 87.6) in the XTANDI group. In these four trials, the most common 
adverse reactions (≥ 10%) that occurred more frequently (≥ 2% over placebo) 
in the XTANDI-treated patients were asthenia/fatigue, back pain, hot flush, 
constipation, arthralgia, decreased appetite, diarrhea, and hypertension.

AFFIRM (NCT00974311): XTANDI versus Placebo in Metastatic CRPC 
Following Chemotherapy
AFFIRM enrolled 1199 patients with metastatic CRPC who had previously 
received docetaxel. The median duration of treatment was 8.3 months with 
XTANDI and 3.0 months with placebo. During the trial, 48% of patients on the 
XTANDI arm and 46% of patients on the placebo arm received glucocorticoids.
Grade 3 and higher adverse reactions were reported among 47% of XTANDI-
treated patients. Discontinuations due to adverse events were reported for 16% 
of XTANDI-treated patients. The most common adverse reaction leading to 
treatment discontinuation was seizure, which occurred in 0.9% of the 
XTANDI-treated patients compared to none (0%) of the placebo-treated 
patients. Table 1 shows adverse reactions reported in AFFIRM that occurred at 
a ≥ 2% higher frequency in the XTANDI arm compared to the placebo arm.

Table 1. Adverse Reactions in AFFIRM
XTANDI

(N = 800)
Placebo  
(N = 399)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

General Disorders
Asthenic Conditions2 51 9.0 44 9.3
Peripheral Edema 15 1.0 13 0.8

Musculoskeletal and Connective Tissue Disorders
Back Pain 26 5.3 24 4.0
Arthralgia 21 2.5 17 1.8
Musculoskeletal Pain 15 1.3 12 0.3
Muscular Weakness 9.8 1.5 6.8 1.8
Musculoskeletal Stiffness 2.6 0.3 0.3 0.0

Gastrointestinal Disorders
Diarrhea 22 1.1 18 0.3

Vascular Disorders
Hot Flush 20 0.0 10 0.0
Hypertension 6.4 2.1 2.8 1.3

Nervous System Disorders
Headache 12 0.9 5.5 0.0
Dizziness3 9.5 0.5 7.5 0.5
Spinal Cord Compression and 
Cauda Equina Syndrome 7.4 6.6 4.5 3.8

Paresthesia 6.6 0.0 4.5 0.0
Mental Impairment Disorders4 4.3 0.3 1.8 0.0
Hypoesthesia 4.0 0.3 1.8 0.0
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Table 1. Adverse Reactions in AFFIRM (cont'd)
XTANDI

(N = 800)
Placebo  
(N = 399)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Infections and Infestations
Upper Respiratory Tract Infection5 11 0.0 6.5 0.3
Lower Respiratory Tract And 
Lung Infection6 8.5 2.4 4.8 1.3

Psychiatric Disorders
Insomnia 8.8 0.0 6.0 0.5
Anxiety 6.5 0.3 4.0 0.0

Renal and Urinary Disorders
Hematuria 6.9 1.8 4.5 1.0
Pollakiuria 4.8 0.0 2.5 0.0

Injury, Poisoning and Procedural Complications
Fall 4.6 0.3 1.3 0.0
Non-pathologic Fractures 4.0 1.4 0.8 0.3

Skin and Subcutaneous Tissue Disorders
Pruritus 3.8 0.0 1.3 0.0
Dry Skin 3.5 0.0 1.3 0.0

Respiratory Disorders
Epistaxis 3.3 0.1 1.3 0.3

1 CTCAE v 4.
2 Includes asthenia and fatigue.
3  Includes dizziness and vertigo.
4 Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
5  Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,  

and laryngitis.
6  Includes pneumonia, lower respiratory tract infection, bronchitis, and lung infection.

PREVAIL (NCT01212991): XTANDI versus Placebo in Chemotherapy-naïve 
Metastatic CRPC
PREVAIL enrolled 1717 patients with metastatic CRPC who had not received 
prior cytotoxic chemotherapy, of whom 1715 received at least one dose of 
study drug. The median duration of treatment was 17.5 months with XTANDI 
and 4.6 months with placebo. Grade 3-4 adverse reactions were reported in 
44% of XTANDI-treated patients and 37% of placebo-treated patients. 
Discontinuations due to adverse events were reported for 6% of XTANDI-
treated patients. The most common adverse reaction leading to treatment 
discontinuation was fatigue/asthenia, which occurred in 1% of patients on 
each treatment arm. Table 2 includes adverse reactions reported in PREVAIL 
that occurred at a ≥ 2% higher frequency in the XTANDI arm compared to 
the placebo arm.

Table 2. Adverse Reactions in PREVAIL
XTANDI

(N = 871)
Placebo  
(N = 844)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

General Disorders
Asthenic Conditions2 47 3.4 33 2.8
Peripheral Edema 12 0.2 8.2 0.4

Musculoskeletal and Connective Tissue Disorders
Back Pain 29 2.5 22 3.0
Arthralgia 21 1.6 16 1.1

Gastrointestinal Disorders
Constipation 23 0.7 17 0.4
Diarrhea 17 0.3 14 0.4

Vascular Disorders
Hot Flush 18 0.1 7.8 0.0
Hypertension 14 7.2 4.1 2.3

Nervous System Disorders
Dizziness3 11 0.3 7.1 0.0
Headache 11 0.2 7.0 0.4
Dysgeusia 7.6 0.1 3.7 0.0
Mental Impairment Disorders4 5.7 0.0 1.3 0.1
Restless Legs Syndrome 2.1 0.1 0.4 0.0

Respiratory Disorders
Dyspnea5 11 0.6 8.5 0.6

Infections and Infestations
Upper Respiratory Tract Infection6 16 0.0 11 0.0
Lower Respiratory Tract And 
Lung Infection7 7.9 1.5 4.7 1.1

Psychiatric Disorders
Insomnia 8.2 0.1 5.7 0.0

Renal and Urinary Disorders
Hematuria 8.8 1.3 5.8 1.3

Injury, Poisoning and Procedural Complications
Fall 13 1.6 5.3 0.7
Non-Pathological Fracture 8.8 2.1 3.0 1.1

Metabolism and Nutrition Disorders
Decreased Appetite 19 0.3 16 0.7

Table 2. Adverse Reactions in PREVAIL (cont'd)
XTANDI

(N = 871)
Placebo  
(N = 844)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Investigations
Weight Decreased 12 0.8 8.5 0.2

Reproductive System and Breast Disorders
Gynecomastia 3.4 0.0 1.4 0.0

1 CTCAE v 4.
2 Includes asthenia and fatigue.
3  Includes dizziness and vertigo.
4 Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
5  Includes dyspnea, exertional dyspnea, and dyspnea at rest.
6   Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,  

and laryngitis.
7  Includes pneumonia, lower respiratory tract infection, bronchitis, and lung infection.

TERRAIN (NCT01288911): XTANDI versus Bicalutamide in Chemotherapy-naïve 
Metastatic CRPC
TERRAIN enrolled 375 patients with metastatic CRPC who had not received 
prior cytotoxic chemotherapy, of whom 372 received at least one dose of study 
drug. The median duration of treatment was 11.6 months with XTANDI and  
5.8 months with bicalutamide. Discontinuations with an adverse event as the 
primary reason were reported for 7.6% of XTANDI-treated patients and 6.3% 
of bicalutamide-treated patients. The most common adverse reactions leading 
to treatment discontinuation were back pain and pathological fracture, which 
occurred in 3.8% of XTANDI-treated patients for each event and in 2.1% and 
1.6% of bicalutamide-treated patients, respectively. Table 3 shows overall and 
common adverse reactions (≥ 10%) in XTANDI-treated patients.

Table 3. Adverse Reactions in TERRAIN
XTANDI

(N = 183)
Bicalutamide  

(N = 189)
Grade 1-41 

(%)
Grade 3-4 

(%)
Grade 1-4 

(%)
Grade 3-4 

(%)
Overall 94 39 94 38
General Disorders
Asthenic Conditions2 32 1.6 23 1.1

Musculoskeletal and Connective Tissue Disorders
Back Pain 19 2.7 18 1.6
Musculoskeletal Pain3 16 1.1 14 0.5

Vascular Disorders
Hot Flush 15 0 11 0
Hypertension 14 7.1 7.4 4.2

Gastrointestinal Disorders
Nausea 14 0 18 0
Constipation 13 1.1 13 0.5
Diarrhea 12 0 9.0 1.1

Infections and Infestations
Upper Respiratory Tract Infection4 12 0 6.3 0.5

Investigational
Weight Loss 11 0.5 7.9 0.5

1 CTCAE v 4.
2 Includes asthenia and fatigue.
3  Includes musculoskeletal pain and pain in extremity.
4  Includes nasopharyngitis, upper respiratory tract infection, sinusitis, rhinitis, pharyngitis,  

and laryngitis.

PROSPER (NCT02003924): XTANDI versus Placebo in Non-metastatic 
CRPC Patients

PROSPER enrolled 1401 patients with non-metastatic CRPC, of whom  
1395 received at least one dose of study drug. Patients were randomized  
2:1 and received either XTANDI at a dose of 160 mg once daily (N = 930) or 
placebo (N = 465). The median duration of treatment at the time of analysis  
was 18.4 months (range: 0.0 to 42 months) with XTANDI and 11.1 months 
(range: 0.0 to 43 months) with placebo.
Overall, 32 patients (3.4%) receiving XTANDI died from adverse events.  
The reasons for death with ≥ 2 patients included coronary artery disorders  
(n = 7), sudden death (n = 2), cardiac arrhythmias (n = 2), general physical 
health deterioration (n = 2), stroke (n = 2), and secondary malignancy (n = 5; 
one each of acute myeloid leukemia, brain neoplasm, mesothelioma, small 
cell lung cancer, and malignant neoplasm of unknown primary site). Three 
patients (0.6%) receiving placebo died from adverse events of cardiac arrest 
(n = 1), left ventricular failure (n = 1), and pancreatic carcinoma (n = 1). Grade 
3 or higher adverse reactions were reported among 31% of XTANDI-treated 
patients and 23% of placebo-treated patients. Discontinuations with an 
adverse event as the primary reason were reported for 9.4% of XTANDI-
treated patients and 6.0% of placebo-treated patients. Of these, the most 
common adverse event leading to treatment discontinuation was fatigue, 
which occurred in 1.6% of the XTANDI-treated patients compared to none 
of the placebo-treated patients. Table 4 shows adverse reactions reported in 
PROSPER that occurred at a ≥ 2% higher frequency in the XTANDI arm than 
in the placebo arm.
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Table 4. Adverse Reactions in PROSPER
XTANDI

(N = 930)
Placebo  
(N = 465)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Metabolism and Nutrition Disorders
Decreased Appetite 9.6 0.2 3.9 0.2

Nervous System Disorders
Dizziness2 12 0.5 5.2 0
Headache 9.1 0.2 4.5 0
Cognitive And Attention Disorders3 4.6 0.1 1.5 0

Vascular Disorders
Hot Flush 13 0.1 7.7 0
Hypertension 12 4.6 5.2 2.2

Gastrointestinal Disorders
Nausea 11 0.3 8.6 0
Constipation 9.1 0.2 6.9 0.4

General Disorders and Administration Site Conditions
Asthenic Conditions4 40 4.0 20 0.9

Investigations
Weight Decreased 5.9 0.2 1.5 0

Injury, Poisoning and Procedural Complications
Fall 11 1.3 4.1 0.6
Fractures5  9.8  2.0 4.9  1.7

Psychiatric Disorders
Anxiety 2.8 0.2 0.4 0

1 CTCAE v 4.
2 Includes dizziness and vertigo. 
3  Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
4 Includes asthenia and fatigue.
5  Includes all osseous fractures from all sites.

ARCHES (NCT02677896): XTANDI versus Placebo in Metastatic CSPC Patients
ARCHES randomized 1150 patients with mCSPC, of whom 1146 received at least 
one dose of study drug. All patients received either a gonadotropin-releasing 
hormone (GnRH) analogue concurrently or had bilateral orchiectomy. Patients 
received either XTANDI at a dose of 160 mg once daily (N = 572) or placebo  
(N = 574). The median duration of treatment was 12.8 months (range: 0.2 to 26.6 
months) with XTANDI and 11.6 months (range: 0.2 to 24.6 months) with placebo.
Overall, 10 patients (1.7%) receiving XTANDI died from adverse events. The 
reasons for death in ≥ 2 patients included heart disease (n = 3), sepsis (n = 2) and 
pulmonary embolism (n = 2). Eight patients (1.4%) receiving placebo died from 
adverse events. The reasons for death in ≥ 2 patients included heart disease (n = 2) 
and sudden death (n = 2). Grade 3 or higher adverse events were reported in 24% 
of patients treated with XTANDI. Permanent discontinuation due to adverse events 
as the primary reason was reported in 4.9% of XTANDI-treated patients and 3.7% 
of placebo-treated patients. The most common adverse events resulting in 
permanent discontinuation in XTANDI-treated patients were alanine 
aminotransferase increased, aspartate aminotransferase elevation, and seizure, each 
in 0.3%. The most common adverse events leading to permanent discontinuation 
in placebo-treated patients were arthralgia, and fatigue, each in 0.3%.
Dose reductions due to an adverse reaction occurred in 4.4% of patients who 
received XTANDI. Fatigue/asthenia was the most frequent adverse reaction 
requiring dose reduction in 2.1% of XTANDI-treated patients and 0.7% of 
placebo-treated patients.
Table 5 shows adverse reactions reported in ARCHES that occurred at a  
≥ 2% higher frequency in the XTANDI arm than in the placebo arm.
Table 5. Adverse Reactions in ARCHES

XTANDI
(N = 572)

Placebo  
(N = 574)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Metabolism and Nutrition Disorders
Decreased Appetite 4.9 0.2 2.6 0

Nervous System Disorders
Cognitive and Memory Impairment2 4.5 0.7 2.1 0
Restless Legs Syndrome 2.4 0 0.3 0

Vascular Disorders
Hot Flush 27 0.3 22 0
Hypertension 8.0 3.3 5.6 1.7

General Disorders and Administration Site Conditions
Asthenic conditions3 24 1.7 20 1.6

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal Pain 6.3 0.2 4.0 0.2

Injury, Poisoning and Procedural Complications
Fractures4 6.5 1.0 4.2 1.0

1. CTCAE v 4.03. 
2.   Includes memory impairment, amnesia, cognitive disorder, dementia, disturbance in attention, transient 

global amnesia, dementia alzheimer’s type, mental impairment, senile dementia and vascular dementia.
3. Includes asthenia and fatigue.
4.   Includes Fracture related preferred terms under high level terms: fractures NEC; fractures and 

dislocations NEC; limb fractures and dislocations; pelvic fractures and dislocations; skull and brain 
therapeutic procedures; skull fractures, facial bone fractures and dislocations; spinal fractures and 
dislocations; thoracic cage fractures and dislocations.

Laboratory Abnormalities
Table 6 shows laboratory abnormalities that occurred in ≥ 5% of patients, 
and more frequently (> 2%) in the XTANDI arm compared to placebo in the 
pooled, randomized, placebo-controlled studies.

Table 6. Laboratory Abnormalities
XTANDI

(N = 3173)
Placebo  

(N = 2282)
Grade 1-4 

(%)
Grade 3-4 

(%)
Grade 1-4 

(%)
Grade 3-4 

(%)
Hematology
Neutrophil count decreased 20 0.9 17 0.4
White blood cell decreased 17 0.4 9.8 0.2

Chemistry
Hyperglycemia 83 3.2 75 3.1
Hypermagnesemia 16 0.1 13 0
Hyponatremia 13 1.4 8.6 1.5
Hypercalcemia 6.8 0.1 4.5 0

Hypertension
In the combined data from four randomized placebo-controlled clinical trials, 
hypertension was reported in 12% of patients receiving XTANDI and 5% of 
patients receiving placebo. Medical history of hypertension was balanced 
between arms. Hypertension led to study discontinuation in < 1% of patients 
in each arm.
Post-Marketing Experience
The following additional adverse reactions have been identified during 
post-approval use of XTANDI. Because these reactions were reported 
voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate the frequency or establish a causal relationship to  
drug exposure.
Gastrointestinal Disorders: vomiting
Immune System Disorders: hypersensitivity (edema of the face, tongue, lip, or pharynx)
Neurological Disorders: posterior reversible encephalopathy syndrome (PRES), 
dysgeusia  
Skin and Subcutaneous Tissue Disorders: rash, severe cutaneous adverse 
reactions (including Stevens-Johnson syndrome (SJS), erythema 
multiforme, toxic epidermal necrolysis (TEN), drug reaction with eosinophilia 
and systemic symptoms (DRESS) and acute generalized exanthematous 
pustulosis (AGEP))

DRUG INTERACTIONS

Drugs that Inhibit CYP2C8
Co-administration of a strong CYP2C8 inhibitor (gemfibrozil) increased  
the composite area under the plasma concentration-time curve (AUC)  
of enzalutamide plus N-desmethyl enzalutamide by 2.2-fold. Co-administration 
of XTANDI with strong CYP2C8 inhibitors should be avoided if possible.  
If co-administration of XTANDI with a strong CYP2C8 inhibitor cannot be 
avoided, reduce the dose of XTANDI.
Drugs that Induce CYP3A4
Co-administration of rifampin (strong CYP3A4 inducer and moderate 
CYP2C8 inducer) decreased the composite AUC of enzalutamide plus 
N-desmethyl enzalutamide by 37%. Co-administration of strong CYP3A4 
inducers (e.g., carbamazepine, phenobarbital, phenytoin, rifabutin, rifampin, 
rifapentine) with XTANDI should be avoided if possible. St John’s wort may 
decrease enzalutamide exposure and should be avoided. If co-administration 
of a strong CYP3A4 inducer with XTANDI cannot be avoided, increase the 
dose of XTANDI.
Effect of XTANDI on Drug Metabolizing Enzymes
Enzalutamide is a strong CYP3A4 inducer and a moderate CYP2C9 and 
CYP2C19 inducer in humans. At steady-state, XTANDI reduced the plasma 
exposure to midazolam (CYP3A4 substrate), warfarin (CYP2C9 substrate), 
and omeprazole (CYP2C19 substrate). Concomitant use of XTANDI with 
narrow therapeutic index drugs that are metabolized by CYP3A4 (e.g., 
alfentanil, cyclosporine, dihydroergotamine, ergotamine, fentanyl, pimozide, 
quinidine, sirolimus and tacrolimus), CYP2C9 (e.g., phenytoin, warfarin) and 
CYP2C19 (e.g., S-mephenytoin, clopidogrel) should be avoided, as 
enzalutamide may decrease their exposure. If co-administration with  
warfarin cannot be avoided, conduct additional INR monitoring.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of XTANDI have not been established in females. 
Based on animal reproductive studies and mechanism of action, XTANDI can 
cause fetal harm and loss of pregnancy. There are no human data on the use 
of XTANDI in pregnant females. In animal reproduction studies, oral 
administration of enzalutamide in pregnant mice during organogenesis 
caused adverse developmental effects at doses lower than the maximum 
recommended human dose (see Data).
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Data 
Animal Data
In an embryo-fetal developmental toxicity study in mice, enzalutamide 
caused developmental toxicity when administered at oral doses of 10 or  
30 mg/kg/day throughout the period of organogenesis (gestational days 6-15). 
Findings included embryo-fetal lethality (increased post-implantation loss 
and resorptions) and decreased anogenital distance at ≥ 10 mg/kg/day, and 
cleft palate and absent palatine bone at 30 mg/kg/day. Doses of 30 mg/kg/day 
caused maternal toxicity. The doses tested in mice (1, 10 and 30 mg/kg/day) 
resulted in systemic exposures (AUC) approximately 0.04, 0.4 and 1.1 times, 
respectively, the exposures in patients. Enzalutamide did not cause 
developmental toxicity in rabbits when administered throughout the period  
of organogenesis (gestational days 6-18) at dose levels up to 10 mg/kg/day 
(approximately 0.4 times the exposures in patients based on AUC).
In a pharmacokinetic study in pregnant rats with a single oral 30 mg/kg 
enzalutamide administration on gestation day 14, enzalutamide and/or its 
metabolites were present in the fetus at a Cmax that was approximately  
0.3 times the concentration found in maternal plasma and occurred 4 hours 
after administration.
Lactation
Risk Summary
The safety and efficacy of XTANDI have not been established in females. 
There is no information available on the presence of XTANDI in human milk, 
the effects of the drug on the breastfed infant, or the effects of the drug on 
milk production. Enzalutamide and/or its metabolites were present in milk of 
lactating rats (see Data).
Data
Following a single oral administration in lactating rats on postnatal day 14, 
enzalutamide and/or its metabolites were present in milk at a Cmax that was  
4 times higher than concentrations in the plasma and occurred 4 hours  
after administration.

Females and Males of Reproductive Potential
Contraception
Males
Based on findings in animal reproduction studies, advise male patients with 
female partners of reproductive potential to use effective contraception 
during treatment and for 3 months after the last dose of XTANDI.
Infertility
Males
Based on animal studies, XTANDI may impair fertility in males of 
reproductive potential.
Pediatric Use
Safety and effectiveness of XTANDI in pediatric patients have not been established.
Geriatric Use
Of 4081 patients who received XTANDI in seven randomized, controlled 
clinical trials, 78% were 65 and over, while 35% were 75 and over. No overall 
differences in safety or effectiveness were observed between these patients 
and younger patients. Other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but 
greater sensitivity of some older individuals cannot be ruled out.
Patients with Renal Impairment
A dedicated renal impairment trial for XTANDI has not been conducted. Based 
on the population pharmacokinetic analysis using data from clinical trials in 
patients with metastatic CRPC and healthy volunteers, no significant difference 
in enzalutamide clearance was observed in patients with pre-existing mild to 
moderate renal impairment (30 mL/min ≤ creatinine clearance [CrCL] ≤ 89 mL/
min) compared to patients and volunteers with baseline normal renal function 
(CrCL ≥ 90 mL/min). No initial dosage adjustment is necessary for patients with 
mild to moderate renal impairment. Severe renal impairment (CrCL < 30 mL/
min) and end-stage renal disease have not been assessed.
Patients with Hepatic Impairment
Dedicated hepatic impairment trials compared the composite systemic 
exposure of enzalutamide plus N-desmethyl enzalutamide in volunteers with 
baseline mild, moderate, or severe hepatic impairment (Child-Pugh Class A, 
B, or C, respectively) versus healthy controls with normal hepatic function. 
The composite AUC of enzalutamide plus N-desmethyl enzalutamide was 
similar in volunteers with mild, moderate, or severe baseline hepatic 
impairment compared to volunteers with normal hepatic function. No initial 
dosage adjustment is necessary for patients with baseline mild, moderate, 
or severe hepatic impairment.
OVERDOSAGE
In the event of an overdose, stop treatment with XTANDI and initiate general 
supportive measures taking into consideration the half-life of 5.8 days. In a 
dose escalation study, no seizures were reported at ≤ 240 mg daily, whereas 
3 seizures were reported, 1 each at 360 mg, 480 mg, and 600 mg daily. 
Patients may be at increased risk of seizure following an overdose. 

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
A two-year carcinogenicity study was conducted in male and female rats  
at oral enzalutamide doses of 10, 30, and 100 mg/kg/day. Enzalutamide 
increased the incidence of benign Leydig cell tumors in the testes at all dose 
levels tested (≥ 0.3 times the human exposure based on AUC) and combined 
incidence of urothelial papilloma and carcinoma in the urinary bladder in 
male rats at 100 mg/kg/day (1.4 times the human exposure based on AUC). 
The findings in the testes are considered to be related to the pharmacological 
activity of enzalutamide. Rats are regarded as more sensitive than humans to 
developing interstitial cell tumors in the testes. Administration of enzalutamide 
to male and female rasH2 transgenic mice by oral gavage daily for 26 weeks 
did not result in increased incidence of neoplasms at doses up to 20 mg/kg/day.
Enzalutamide did not induce mutations in the bacterial reverse mutation 
(Ames) assay and was not genotoxic in either the in vitro mouse lymphoma 
thymidine kinase (Tk) gene mutation assay or the in vivo mouse 
micronucleus assay.
Based on nonclinical findings in repeat-dose toxicology studies, which were 
consistent with the pharmacological activity of enzalutamide, male fertility 
may be impaired by treatment with XTANDI. In a 26-week study in rats, 
atrophy of the prostate and seminal vesicles was observed at ≥ 30 mg/kg/day 
(equal to the human exposure based on AUC). In 4-, 13-, and 39-week 
studies in dogs, hypospermatogenesis and atrophy of the prostate and 
epididymides were observed at ≥ 4 mg/kg/day (0.3 times the human 
exposure based on AUC).
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Table 4. Adverse Reactions in PROSPER
XTANDI

(N = 930)
Placebo  
(N = 465)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Metabolism and Nutrition Disorders
Decreased Appetite 9.6 0.2 3.9 0.2

Nervous System Disorders
Dizziness2 12 0.5 5.2 0
Headache 9.1 0.2 4.5 0
Cognitive And Attention Disorders3 4.6 0.1 1.5 0

Vascular Disorders
Hot Flush 13 0.1 7.7 0
Hypertension 12 4.6 5.2 2.2

Gastrointestinal Disorders
Nausea 11 0.3 8.6 0
Constipation 9.1 0.2 6.9 0.4

General Disorders and Administration Site Conditions
Asthenic Conditions4 40 4.0 20 0.9

Investigations
Weight Decreased 5.9 0.2 1.5 0

Injury, Poisoning and Procedural Complications
Fall 11 1.3 4.1 0.6
Fractures5  9.8  2.0 4.9  1.7

Psychiatric Disorders
Anxiety 2.8 0.2 0.4 0

1 CTCAE v 4.
2 Includes dizziness and vertigo. 
3  Includes amnesia, memory impairment, cognitive disorder, and disturbance in attention.
4 Includes asthenia and fatigue.
5  Includes all osseous fractures from all sites.

ARCHES (NCT02677896): XTANDI versus Placebo in Metastatic CSPC Patients
ARCHES randomized 1150 patients with mCSPC, of whom 1146 received at least 
one dose of study drug. All patients received either a gonadotropin-releasing 
hormone (GnRH) analogue concurrently or had bilateral orchiectomy. Patients 
received either XTANDI at a dose of 160 mg once daily (N = 572) or placebo  
(N = 574). The median duration of treatment was 12.8 months (range: 0.2 to 26.6 
months) with XTANDI and 11.6 months (range: 0.2 to 24.6 months) with placebo.
Overall, 10 patients (1.7%) receiving XTANDI died from adverse events. The 
reasons for death in ≥ 2 patients included heart disease (n = 3), sepsis (n = 2) and 
pulmonary embolism (n = 2). Eight patients (1.4%) receiving placebo died from 
adverse events. The reasons for death in ≥ 2 patients included heart disease (n = 2) 
and sudden death (n = 2). Grade 3 or higher adverse events were reported in 24% 
of patients treated with XTANDI. Permanent discontinuation due to adverse events 
as the primary reason was reported in 4.9% of XTANDI-treated patients and 3.7% 
of placebo-treated patients. The most common adverse events resulting in 
permanent discontinuation in XTANDI-treated patients were alanine 
aminotransferase increased, aspartate aminotransferase elevation, and seizure, each 
in 0.3%. The most common adverse events leading to permanent discontinuation 
in placebo-treated patients were arthralgia, and fatigue, each in 0.3%.
Dose reductions due to an adverse reaction occurred in 4.4% of patients who 
received XTANDI. Fatigue/asthenia was the most frequent adverse reaction 
requiring dose reduction in 2.1% of XTANDI-treated patients and 0.7% of 
placebo-treated patients.
Table 5 shows adverse reactions reported in ARCHES that occurred at a  
≥ 2% higher frequency in the XTANDI arm than in the placebo arm.
Table 5. Adverse Reactions in ARCHES

XTANDI
(N = 572)

Placebo  
(N = 574)

Grade 1-41 
(%)

Grade 3-4 
(%)

Grade 1-4 
(%)

Grade 3-4 
(%)

Metabolism and Nutrition Disorders
Decreased Appetite 4.9 0.2 2.6 0

Nervous System Disorders
Cognitive and Memory Impairment2 4.5 0.7 2.1 0
Restless Legs Syndrome 2.4 0 0.3 0

Vascular Disorders
Hot Flush 27 0.3 22 0
Hypertension 8.0 3.3 5.6 1.7

General Disorders and Administration Site Conditions
Asthenic conditions3 24 1.7 20 1.6

Musculoskeletal and Connective Tissue Disorders
Musculoskeletal Pain 6.3 0.2 4.0 0.2

Injury, Poisoning and Procedural Complications
Fractures4 6.5 1.0 4.2 1.0

1. CTCAE v 4.03. 
2.   Includes memory impairment, amnesia, cognitive disorder, dementia, disturbance in attention, transient 

global amnesia, dementia alzheimer’s type, mental impairment, senile dementia and vascular dementia.
3. Includes asthenia and fatigue.
4.   Includes Fracture related preferred terms under high level terms: fractures NEC; fractures and 

dislocations NEC; limb fractures and dislocations; pelvic fractures and dislocations; skull and brain 
therapeutic procedures; skull fractures, facial bone fractures and dislocations; spinal fractures and 
dislocations; thoracic cage fractures and dislocations.

Laboratory Abnormalities
Table 6 shows laboratory abnormalities that occurred in ≥ 5% of patients, 
and more frequently (> 2%) in the XTANDI arm compared to placebo in the 
pooled, randomized, placebo-controlled studies.

Table 6. Laboratory Abnormalities
XTANDI

(N = 3173)
Placebo  

(N = 2282)
Grade 1-4 

(%)
Grade 3-4 

(%)
Grade 1-4 

(%)
Grade 3-4 

(%)
Hematology
Neutrophil count decreased 20 0.9 17 0.4
White blood cell decreased 17 0.4 9.8 0.2

Chemistry
Hyperglycemia 83 3.2 75 3.1
Hypermagnesemia 16 0.1 13 0
Hyponatremia 13 1.4 8.6 1.5
Hypercalcemia 6.8 0.1 4.5 0

Hypertension
In the combined data from four randomized placebo-controlled clinical trials, 
hypertension was reported in 12% of patients receiving XTANDI and 5% of 
patients receiving placebo. Medical history of hypertension was balanced 
between arms. Hypertension led to study discontinuation in < 1% of patients 
in each arm.
Post-Marketing Experience
The following additional adverse reactions have been identified during 
post-approval use of XTANDI. Because these reactions were reported 
voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate the frequency or establish a causal relationship to  
drug exposure.
Gastrointestinal Disorders: vomiting
Immune System Disorders: hypersensitivity (edema of the face, tongue, lip, or pharynx)
Neurological Disorders: posterior reversible encephalopathy syndrome (PRES), 
dysgeusia  
Skin and Subcutaneous Tissue Disorders: rash, severe cutaneous adverse 
reactions (including Stevens-Johnson syndrome (SJS), erythema 
multiforme, toxic epidermal necrolysis (TEN), drug reaction with eosinophilia 
and systemic symptoms (DRESS) and acute generalized exanthematous 
pustulosis (AGEP))

DRUG INTERACTIONS

Drugs that Inhibit CYP2C8
Co-administration of a strong CYP2C8 inhibitor (gemfibrozil) increased  
the composite area under the plasma concentration-time curve (AUC)  
of enzalutamide plus N-desmethyl enzalutamide by 2.2-fold. Co-administration 
of XTANDI with strong CYP2C8 inhibitors should be avoided if possible.  
If co-administration of XTANDI with a strong CYP2C8 inhibitor cannot be 
avoided, reduce the dose of XTANDI.
Drugs that Induce CYP3A4
Co-administration of rifampin (strong CYP3A4 inducer and moderate 
CYP2C8 inducer) decreased the composite AUC of enzalutamide plus 
N-desmethyl enzalutamide by 37%. Co-administration of strong CYP3A4 
inducers (e.g., carbamazepine, phenobarbital, phenytoin, rifabutin, rifampin, 
rifapentine) with XTANDI should be avoided if possible. St John’s wort may 
decrease enzalutamide exposure and should be avoided. If co-administration 
of a strong CYP3A4 inducer with XTANDI cannot be avoided, increase the 
dose of XTANDI.
Effect of XTANDI on Drug Metabolizing Enzymes
Enzalutamide is a strong CYP3A4 inducer and a moderate CYP2C9 and 
CYP2C19 inducer in humans. At steady-state, XTANDI reduced the plasma 
exposure to midazolam (CYP3A4 substrate), warfarin (CYP2C9 substrate), 
and omeprazole (CYP2C19 substrate). Concomitant use of XTANDI with 
narrow therapeutic index drugs that are metabolized by CYP3A4 (e.g., 
alfentanil, cyclosporine, dihydroergotamine, ergotamine, fentanyl, pimozide, 
quinidine, sirolimus and tacrolimus), CYP2C9 (e.g., phenytoin, warfarin) and 
CYP2C19 (e.g., S-mephenytoin, clopidogrel) should be avoided, as 
enzalutamide may decrease their exposure. If co-administration with  
warfarin cannot be avoided, conduct additional INR monitoring.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
The safety and efficacy of XTANDI have not been established in females. 
Based on animal reproductive studies and mechanism of action, XTANDI can 
cause fetal harm and loss of pregnancy. There are no human data on the use 
of XTANDI in pregnant females. In animal reproduction studies, oral 
administration of enzalutamide in pregnant mice during organogenesis 
caused adverse developmental effects at doses lower than the maximum 
recommended human dose (see Data).
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Data 
Animal Data
In an embryo-fetal developmental toxicity study in mice, enzalutamide 
caused developmental toxicity when administered at oral doses of 10 or  
30 mg/kg/day throughout the period of organogenesis (gestational days 6-15). 
Findings included embryo-fetal lethality (increased post-implantation loss 
and resorptions) and decreased anogenital distance at ≥ 10 mg/kg/day, and 
cleft palate and absent palatine bone at 30 mg/kg/day. Doses of 30 mg/kg/day 
caused maternal toxicity. The doses tested in mice (1, 10 and 30 mg/kg/day) 
resulted in systemic exposures (AUC) approximately 0.04, 0.4 and 1.1 times, 
respectively, the exposures in patients. Enzalutamide did not cause 
developmental toxicity in rabbits when administered throughout the period  
of organogenesis (gestational days 6-18) at dose levels up to 10 mg/kg/day 
(approximately 0.4 times the exposures in patients based on AUC).
In a pharmacokinetic study in pregnant rats with a single oral 30 mg/kg 
enzalutamide administration on gestation day 14, enzalutamide and/or its 
metabolites were present in the fetus at a Cmax that was approximately  
0.3 times the concentration found in maternal plasma and occurred 4 hours 
after administration.
Lactation
Risk Summary
The safety and efficacy of XTANDI have not been established in females. 
There is no information available on the presence of XTANDI in human milk, 
the effects of the drug on the breastfed infant, or the effects of the drug on 
milk production. Enzalutamide and/or its metabolites were present in milk of 
lactating rats (see Data).
Data
Following a single oral administration in lactating rats on postnatal day 14, 
enzalutamide and/or its metabolites were present in milk at a Cmax that was  
4 times higher than concentrations in the plasma and occurred 4 hours  
after administration.

Females and Males of Reproductive Potential
Contraception
Males
Based on findings in animal reproduction studies, advise male patients with 
female partners of reproductive potential to use effective contraception 
during treatment and for 3 months after the last dose of XTANDI.
Infertility
Males
Based on animal studies, XTANDI may impair fertility in males of 
reproductive potential.
Pediatric Use
Safety and effectiveness of XTANDI in pediatric patients have not been established.
Geriatric Use
Of 4081 patients who received XTANDI in seven randomized, controlled 
clinical trials, 78% were 65 and over, while 35% were 75 and over. No overall 
differences in safety or effectiveness were observed between these patients 
and younger patients. Other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but 
greater sensitivity of some older individuals cannot be ruled out.
Patients with Renal Impairment
A dedicated renal impairment trial for XTANDI has not been conducted. Based 
on the population pharmacokinetic analysis using data from clinical trials in 
patients with metastatic CRPC and healthy volunteers, no significant difference 
in enzalutamide clearance was observed in patients with pre-existing mild to 
moderate renal impairment (30 mL/min ≤ creatinine clearance [CrCL] ≤ 89 mL/
min) compared to patients and volunteers with baseline normal renal function 
(CrCL ≥ 90 mL/min). No initial dosage adjustment is necessary for patients with 
mild to moderate renal impairment. Severe renal impairment (CrCL < 30 mL/
min) and end-stage renal disease have not been assessed.
Patients with Hepatic Impairment
Dedicated hepatic impairment trials compared the composite systemic 
exposure of enzalutamide plus N-desmethyl enzalutamide in volunteers with 
baseline mild, moderate, or severe hepatic impairment (Child-Pugh Class A, 
B, or C, respectively) versus healthy controls with normal hepatic function. 
The composite AUC of enzalutamide plus N-desmethyl enzalutamide was 
similar in volunteers with mild, moderate, or severe baseline hepatic 
impairment compared to volunteers with normal hepatic function. No initial 
dosage adjustment is necessary for patients with baseline mild, moderate, 
or severe hepatic impairment.
OVERDOSAGE
In the event of an overdose, stop treatment with XTANDI and initiate general 
supportive measures taking into consideration the half-life of 5.8 days. In a 
dose escalation study, no seizures were reported at ≤ 240 mg daily, whereas 
3 seizures were reported, 1 each at 360 mg, 480 mg, and 600 mg daily. 
Patients may be at increased risk of seizure following an overdose. 

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
A two-year carcinogenicity study was conducted in male and female rats  
at oral enzalutamide doses of 10, 30, and 100 mg/kg/day. Enzalutamide 
increased the incidence of benign Leydig cell tumors in the testes at all dose 
levels tested (≥ 0.3 times the human exposure based on AUC) and combined 
incidence of urothelial papilloma and carcinoma in the urinary bladder in 
male rats at 100 mg/kg/day (1.4 times the human exposure based on AUC). 
The findings in the testes are considered to be related to the pharmacological 
activity of enzalutamide. Rats are regarded as more sensitive than humans to 
developing interstitial cell tumors in the testes. Administration of enzalutamide 
to male and female rasH2 transgenic mice by oral gavage daily for 26 weeks 
did not result in increased incidence of neoplasms at doses up to 20 mg/kg/day.
Enzalutamide did not induce mutations in the bacterial reverse mutation 
(Ames) assay and was not genotoxic in either the in vitro mouse lymphoma 
thymidine kinase (Tk) gene mutation assay or the in vivo mouse 
micronucleus assay.
Based on nonclinical findings in repeat-dose toxicology studies, which were 
consistent with the pharmacological activity of enzalutamide, male fertility 
may be impaired by treatment with XTANDI. In a 26-week study in rats, 
atrophy of the prostate and seminal vesicles was observed at ≥ 30 mg/kg/day 
(equal to the human exposure based on AUC). In 4-, 13-, and 39-week 
studies in dogs, hypospermatogenesis and atrophy of the prostate and 
epididymides were observed at ≥ 4 mg/kg/day (0.3 times the human 
exposure based on AUC).
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8 O N C O L O G Y ® J A N U A R Y  2 0 2 2

Improving Outcomes 
in Newly Diagnosed 
Multiple Myeloma

Treating patients with newly diagnosed 
multiple myeloma presents challenges 
ranging from choosing optimal therapy 

regimens to determining transplant eligibility. 
At an Around the Practice presentation 
hosted by CancerNetwork®, experts discussed 
improving outcomes for this patient group 
using a patient case and audience polling 
questions. The panel was led by Sagar Lonial, 
MD, professor and chair of hematology and 
medical oncology at the Emory University 
School of Medicine in Atlanta, Georgia.

Transplant-Eligible Newly 
Diagnosed Multiple Myeloma
To start the discussion, the panelists discussed 
a case of a man, aged 47 years, whose disease 
was deemed eligible for transplant.

Morie A. Gertz, MD, chair of general inter-
nal medicine at the Mayo Clinic in Rochester, 
Minnesota, described his institute’s rationale 
for deciding transplant eligibility in a patient 
such as this. One issue, said Gertz, is related to 
the risk of therapy-related mortality. 

“The transplant is not successful if you 
have therapy-related mortality or [the patient 
has] 2 months in the hospital,” Gertz said. 
According to results of a study published in 
the European Journal of Haematology by 
Mohamad Mohty, MD, PhD, and colleagues, 
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9O N C O L O G Y ®   C A N C E R N E T W O R K . C O M

AROUND THE PRACTICEMULTIPLE MYELOMA

patients with multiple myeloma who die 
during early treatment usually do not die 
from disease progression.1 Gertz said that 
when determining treatment, patients 
should be looking at less than 1% risk 
of mortality, determined by fitness, ques-
tionnaires, and scales. However, age is not 
necessarily a deterrent for transplants, in 
his opinion. “We transplant [in patients 
aged] up to 78 [years] with full-dose 
melphalan at 200 mg/m2,” Gertz noted.

The other myeloma panelists agreed. 
Parameswaran Hari, MD, MS, who 
was chief of hematology and oncology 
at the Medical College of Wisconsin in 
Milwaukee at the time of filming, added 
that transplant teams are well placed and 
skilled at selecting transplant-eligible  
patients, so oncologists should refer  

patients they feel are candidates and let 
that team make the final decision.

Andrzej Jakubowiak, MD, PhD,  
director of the myeloma program at the 
University of Chicago in Illinois, said that 
at his institution there are “layers” for 
selecting patients older than 65 years for 
transplant, which involves many players 
on a multidisciplinary team. 

Lonial then referred to a paper pub-
lished by Hari and colleagues utilizing 
data from the Center for International 
Blood and Marrow Transplant Research 
in which 360 patients with multiple 
myeloma who were 75 years or older 
underwent autologous hematopoietic 
stem cell transplantation. The results 
showed that 100-day transplant mortality 
was 1%; further, at the 2-year time point, 
the relapse rate was 27%, the progres-
sion-free survival (PFS) rate was 66%, 
and the overall survival rate was 83%, 
showing that transplant is feasible in this 
population.2 

Deciding on Induction Therapy
For patients who are transplant eligible, 
decisions must first be made regarding 
induction therapy. Jakubowiak stated he 
would treat this patient with daratumumab 
(Darzalex) plus carfilzomib (Kyprolis) and 
dexamethasone (Dara-Kd), although there 
could be some limitations. 

Given the patient’s young age, it is 
important to select a regimen with 
the best chance of achieving a durable 
extended remission, Jakubowiak said. 
“From that perspective, we have recently 
seen very good results with quadruplet,” 
he noted. Daratumumab can be added 
to backbones of bortezomib (Velcade), 
lenalidomide (Revlimid), and low-dose 
dexamethasone (VRd) or carfilzomib, 
lenalidomide, and dexamethasone (KRd). 
He then pointed to a 2021 study by C. 
Ola Landgren, MD, PhD, and colleagues 
published in JAMA Oncology regarding 
daratumumab plus carfilzomib, lenalid-
omide, and dexamethasone (Dara-KRd), 
which led to high rates of minimal  
residual disease (MRD) and PFS among 

patients with multiple myeloma.3 
The ongoing phase 2 MASTER trial 

(NCT03224507), which is examining 
Dara-KRd, has also demonstrated high 
response rates in this patient group.  
Recently reported data at the 63rd 
American Society of Hematology  
Annual Meeting & Exposition showed 
that MRD could assist in therapy  
selection and inform clinicians about the 
duration of daratumumab therapy.4 

Jakubowiak did warn, however, 
that adaptations may be necessary for  
certain patients, particularly older ones. 
For example, high levels of M protein 
could indicate renal insufficiency. “It’s 
okay to go directly to Dara-KRd, in my 
opinion,” said Jakubowiak, “but maybe 
with a high risk of complications with 
the first cycle.” These events could call 
for a short course of steroids, especially 
if hypercalcemia is present. 

In treating a patient such as this 
one, Gertz said he would certainly use 
a 4-drug regimen, for which he favors 
daratumumab plus VRd (Dara-VRd). 
“This patient has the best possible 
prognosis that you could see. I would 
certainly use a quadruplet [and] I’m  
going to save carfilzomib for second-line 
therapy,” explained Gertz.

Deciding When to Use  
Quadruplet Regimens
Lonial asked the panelists about data 
they look to when deciding on using a 
quadruplet regimen over a triplet.

Triplet therapy for multiple myeloma 
seems to be losing favor as a first-choice 
treatment, even for very frail patients, 
according to Gertz. He stated that results 
of many studies show that patients who 
achieve MRD negativity will do better. 
In his opinion, looking at the quadruplet 
studies, the MRD-negative rates are 
higher than those reported with triplets. 

Hari looked to the GRIFFIN trial 
(NCT02874742) of Dara-VRd vs 
VRd alone, for which the primary end 
point was the rate of stringent complete  
response (sCR) after autologous stem cell  

CASE

• A man, aged 47 years, 
presented with newly 
diagnosed multiple myeloma. 

• Laboratory results: 
hemoglobin, 9.0 g/dL; 
calcium, 11.3 mg/dL; lactate 
dehydrogenase, 200 U/L; 
albumin, 3.8 g/dL; creatinine 
clearance, 45 mL/min

• Bone marrow: 17% clonal 
plasma cells 

• Serum к free light chain: 20 
mg/dL

• Serum M protein: 8 g/dL

• Cytogenetic abnormalities: 
None

• ECOG performance status: 1

• PET-CT: multiple bone lesions 
in thorax, vertebrae

• No extramedullary disease, 
normal renal function

• Diagnosed with 
immunoglobulin G–к 
myeloma; identified as being 
transplant eligible
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transplantation. Secondary end points 
included the MRD negativity rate, which 
was higher in the Dara-VRd group than 
in those treated with the VRd triplet  
(P <.0001).5 

Jakubowiak added that while he 
does test for MRD, he does not use it 
as a guide for therapy. He prefers to use 
modified quadruplets when necessary, 
by significantly reducing the dose and 
scale of dexamethasone and bortezomib, 
but still exposing patients to 4 drugs. 
Jakubowiak called this approach “qua-
druple light.”

Hari reminded the group that  
evidence from the CASSIOPEIA trial 
(NCT02541383) also showed that  

quadruple therapy with VTd was 
superior to the same triplet without 
daratumumab. In updated results pub-
lished in The Lancet Oncology in 2021, 
daratumumab maintenance in patients 
with transplant-eligible newly diagnosed 
multiple myeloma led to significantly 
longer PFS vs observation.6 With fol-
low-up, PFS benefit with daratumumab 
appeared only in patients treated with 
VTd as induction and consolidation. 

Determining Adequate Response
In an audience poll, Lonial asked what  
the participants considered to be an 
adequate, successful treatment response 
following induction (Poll question 1).

Gertz said it’s hard to answer this 
question without details about the spe-
cific patient being treated. He said that 
the question “doesn’t take into account 
what their underlying biology is, whether 
they have high proliferative rates or 
adverse genetics. If [they achieve] MRD  
negativity, I’m cheering for them and 
waving flags. But if they don’t, I’m not 
quick to say they have failed treatment. 
I’m very excited when they’re MRD 
negative, but I’m not making the treat-
ment decision and going to second-line 
therapy because I thought it wasn’t deep 
enough. It depends on their biology.”

Hari stated that he is a big believer 
in response-adapted therapy, usually 
starting treatment with Dara-VRd. Most 
of the patients are in a partial response 
(PR) or sometimes very good PR (VGPR) 
by about 8 weeks, he said. If that does 
not work, he likes to upgrade treatment 
to Dara-KRd. He tries to get his patients 
close to VGPR before stem cell collection. 
“The closer you are to MRD negativity, 
especially [in] the younger patients, the 
better the outcomes you get with trans-
plant,” Hari pointed out.

Lonial then asked the audience what 
they prefer to do once a patient achieves 
an adequate response following induction 
therapy (Poll question 2). 

Jakubowiak explained that once 
patients achieve a VGPR or better, he 

discontinues most treatment and then 
plans additional posttransplant therapy. 
“In general, I don’t plan for a deferred 
transplant even in good responders with 
a complete response. We consolidate 
with transplant, then plan to extend the 
treatment with the initial regimen,” he 
said. Jakubowiak pointed out that this  
is in line with the GRIFFIN, MASTER, 
and CASSIOPEIA studies.

Hari noted that this question is espe-
cially important in the case of patients 
who are handed over from treatment 
in the community setting to transplant 
centers. If the referral was made at the 
second cycle, “there is usually very little 
gap between finishing induction and 
going straight to the transplant,” he said. 
He would be hesitant to discontinue all 
induction therapy and wait for the trans-
plant, he added; in any case, the wait 
should not be longer than 2 to 3 weeks.

Jakubowiak agreed that such a break is 
not advised, but he believes it sometimes 
happens in the community setting when 
patients are sent to transplant centers. 
A short break of 2 to 3 weeks probably 
doesn’t hurt, he said, but for high-risk 
patients, a longer wait could be dangerous.

Gertz made the panel responses 
unanimous; he said prefers early  
transplantation, with chemotherapy dis-
continued 14 days prior to the transplant.

Consolidation Therapy
Moving to consolidation vs maintenance 
therapies, Lonial said that a variety of 
studies exist touting the benefits of both 
options. All 3 panelists leaned toward 
moving straight to maintenance following 
transplants. 

In Gertz’s practice, at day 100, patients 
are put on a clinical trial or maintenance 
therapy without consolidation.

Hari said he does not use consolidation, 
because little evidence of benefit exists. He 
was, for a time, administering consolida-
tion cycles as seen in the GRIFFIN trial, 
but he has dropped the daratumumab.

Jakubowiak mentioned the phase 3 
STaMINA trial (NCT02322320), which 

Poll Question 2. If the patient 
achieves what you consider to be 
an adequate treatment response 
following induction, what is your 
next step?

54%
Continue 

induction therapy 
until transplant

46%

Discontinue 
induction 

therapy while 
the patient 

waits for 
transplantation

Poll Question 1. Based on the 
response criteria used in clinical 
trials, which of the following do you 
consider an adequate/successful 
treatment response in your patients 
following induction therapy?

Minimal 
residual disease 

negativity
43%

29%Complete 
response

29%Very good partial 
response

0%Other
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evaluated PFS with the use of lenalido-
mide maintenance in patients who were 
given melphalan followed by trans-
plant. “The single-agent lenalidomide 

was not worse than other strategies,”  
Jakubowiak said. 

Transplant-Ineligible Newly 
Diagnosed Multiple Myeloma
Next in the discussion, the panelists 
reviewed their thoughts about first-line 
induction therapy for newly diagnosed 
patients not eligible for transplant. For the 
purposes of this discussion, they focused 
on a patient with standard-risk disease 
(Poll question 3).

Despite the audience favoring triplets 
of Dara-Rd and VRd, Jakubowiak said  
triplet therapy no longer seems to be a 
go-to treatment, even for frail patients 
with multiple myeloma, reiterating the 
superiority of quadruplet therapies. He 
believes that this would also apply to trans-
plant-ineligible patients. “In this context, 
I would be favoring Dara-VRd,” he said.

However, Lonial pointed out that 
PFS data in this population extending 
to 60 months are not yet available. Hari 
mentioned that he would use Dara-VRd 
in patients who are at higher risk. “I 
would argue that a protease inhibitor 
is probably tempting for some of these 
high-risk patients,” Hari stated. “There 
are no randomized situations that guide 
us here, but that’s what I do for the 
15% to 20% of patients with high-risk 
disease who are transplant ineligible.”  
Quadruplet therapy is also how Gertz 
would approach treatment. 

Lonial then asked the panel what would 
they consider for a relapsed patient, if 
they were to use a triplet. Most favored  
daratumumab plus Rd (Dara-Rd),  
efficacy of which was demonstrated in 
the phase 3 MAIA trial (NCT02252172) 
vs Rd alone.7 

“If not quadruplet, I would probably 
go with Dara-Rd as my next choice 
and would not risk neuropathy in these  
patients,” added Jakubowiak.

Pivoting to MRD, the panel discussed 
how these results inform treatment  
selection in a frail population.  
Jakubowiak stated that achievement of 
MRD might not be the end goal in these 

patients, in whom pushing therapy can 
do more harm than good. 

In patients overall, Jakubowiak said, 
“We are entering a phase in which we 
will be making decisions based on MRD. 
There are ongoing studies in which  
patients who are in longstanding  
remission [with] sustained MRD activity 
are considered for discontinuation.”

Lonial then polled the viewers about 
how they determined treatment duration 
for transplant-ineligible patients (Poll 
question 4). 

While Hari agreed with the decision of 
the majority of respondents to treat until 
progression, he pointed out that patients 
in the real world often do stop therapy 
for one reason or another. ■
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Poll Question 3. Which of the 
following induction regimens 
would you be most likely to 
use as first-line therapy in a 
standard-risk patient with newly 
diagnosed multiple myeloma who 
is transplant ineligible?

VRd 33%

33%Dara-Rd

27%Dara-VRd

7%KRd

Dara-Rd; daratumumab, lenalidomide, and dexamethasone; Dara-
VRd; daratumumab, bortezomib lenalidomide, and dexamethasone; 
KRd; carfilzomib, lenalidomide, and dexamethasone; VRd; 
bortezomib, lenalidomide, and dexamethasone.

0%Other

Poll Question 4. What is your 
approach to determining duration 
of treatment for your patients with 
transplant-ineligible multiple 
myeloma?

Treat to 
progression 53%

33%
Treat until 

tolerability issues 
arise

13%
Treat until a 
prespecified 

response criterion

0%
Treat until patient 

requests a drug 
holiday

0%
Treat for a 

predetermined 
fixed duration
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Selecting Frontline 
Therapy for 
Metastatic Urothelial 
Carcinoma

The treatment landscape for urothelial 
carcinoma has seen many advancements 
in the last few years, with frontline 

maintenance regimens leading the way. At 
an Around the Practice presentation hosted 
by CancerNetwork®, experts discussed the 
improving outcomes for this population by using 
a patient case and audience polling questions. 
The panel was led by Peter H. O’Donnell, MD, 
associate professor of medical oncology at The 
University of Chicago Medicine in Illinois, 
who started the conversation by reflecting 
on the recent changes he’s seen in the field. 

“As we all know, a lot of changes [have 
occurred] in this area recently. It’s an exciting 
time to be treating bladder cancer. We’re  
going to focus on the first-line setting and the 
idea of maintenance, which clearly has been 
one of the major paradigm changes over the 
past year or so,” O’Donnell said.

Joining the moderator were Matthew T. 
Campbell, MD, MS, assistant professor in 
the Department of Genitourinary Medical 
Oncology, Division of Cancer Medicine, at 
the University of Texas MD Anderson Cancer 
Center in Houston; Shilpa Gupta, MD, director 
of Genitourinary Medical Oncology at Taussig 
Cancer Institute and co-leader of the Gen-
itourinary Oncology Program at Cleveland 
Clinic in Ohio; and Cora N. Sternberg, MD, 

professor of medicine and clinical director of 
the Englander Institute for Precision Med-
icine at Weill Cornell Medicine, New York- 
Presbyterian, in New York City. They kicked 
off their review of the topic by looking at 
the case of a patient with PD-L1–positive 
metastatic urothelial cancer being treated in 
the frontline setting.

In a polling question to the audience 
(Poll question 1), participants indicated 
that for a patient such as this, the most 
favorable regimen was gemcitabine plus 
carboplatin, followed by the PD-1 inhibitor  
pembrolizumab (Keytruda). 

Gupta said that she agreed with the  
audience choice, adding that she would 
follow gemcitabine plus carboplatin with 

MEET OUR 
EXPERT PANEL

Peter H. O’Donnell, MD
The University of 
Chicago Medicine

Chicago, IL

Cora N. Sternberg, MD
Weill Cornell Medicine, 
NewYork-Presbyterian

New York, NY
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Anderson Cancer Center
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Shilpa Gupta, MD
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Cleveland, OH

To watch the full program, 
scan the QR code.

Poll Question 1. How would you treat 
this patient?

Gemcitabine/
carboplatin 53%

37%Pembrolizumab

10%Gemcitabine/
cisplatin

0%Gemcitabine/
paclitaxel
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avelumab (Bavencio) maintenance based 
on data from the pivotal phase 3 JAVELIN 
Bladder 100 trial (NCT02603432).1 

When choosing a chemotherapy 
regimen, Sternberg said her preference 
is to treat with cisplatin if the patient’s 
condition will allow. 

“I would feel much better giving him 
something like gemcitabine and cisplatin, 
perhaps on a split dose, then followed 
with avelumab maintenance. I would 
have to understand why this patient has 
a performance score of 2,” Sternberg 
said. “Cisplatin has a huge advantage in  
bladder cancer, and I’ve never seen  
anybody cured with carboplatin. I barely 
use it in the adjuvant setting.”

Looking at immunotherapy, Campbell 
said the high PD-L1 expression does 
make the use of pembrolizumab alone a 
possibility in this patient. “The argument 
is that if you do get a patient who is in 
that lucky group of about 25% to 40% 
of patients with high PD-L1, you can 
achieve a response,” he noted. “I’d be 
much more concerned if this patient had 
liver or bone metastases [whereas with] 
lymph node and lung [metastases], unless 
the patient had declined very quickly, you 
have a bit of room to give immunotherapy 
a chance.”

Choosing Maintenance Therapy
O’Donnell then queried the panel 
regarding their rationale for maintenance 
therapy choice in this setting. 

“I’m definitely using avelumab and 
that’s what the [National Comprehensive 
Cancer Network] guidelines, the [European 
Society for Medical Oncology] guidelines, 
the [American Urological Association] 
guidelines, and the [European Association 
of Urology] guidelines suggest with level 
1 evidence,” said Sternberg. “The only 
other trial we have is a very small, phase 
2 randomized trial [NCT02500121] 
with 100 patients using pembrolizumab, 
and there was a crossover.2 [It did not  
evaluate for] overall survival. They saw an 
improvement in progression-free survival 
with 50 patients in each arm.”

In another question to the audience, there 
was unanimous agreement that a patient 
such as this would certainly receive some 
maintenance therapy (poll question 2). In 
a follow-up question, the audience was 
again united in their decision to treat with 
avelumab maintenance (Poll question 3).

“Avelumab is very well tolerated. You 
do have risk of infusion reactions, which 
you’ll typically see within the first 2 or 3 
doses,” Campbell said. “But at this time, 
once you get past those potential infusion 
reactions, it has an excellent safety profile 
similar to that of most other [anti–]PD-L1 
agents. As the general rule, the adverse 
effect profile is a bit more favorable with 
the PD-L1 agents as compared with the 
PD-1 [inhibitors], in composite.”

However, Gupta said she sometimes 
favors giving pembrolizumab in this 
population based on the dosing sched-
ule. “The [every-] 2-week dosing is quite 
burdensome, which is a problem for a 
lot of patients. They end up missing so 
many doses because of bad weather or 
just the burden on [with] work. Based on 
the phase 2 trial of pembrolizumab, I do 
consider that as a choice in patients who I 
feel won’t be able to come every 2 weeks.”

Sternberg pointed out that the 6-week 
dosing schedule for pembrolizumab does 
appear more palatable, but she argued 
that the clinical evidence to support this 
schedule is shaky. “Pembrolizumab every 
6 weeks is attractive, but we have only a 

small phase 2 study that [administered 
treatment] every 3 weeks. I don’t know 
where they came [up] with the 6-week 
[dosing schedule]. It’s a bit strange to 
me,” she said.

For patients with a complete response 
(CR) to platinum-based chemotherapy, 
Gupta said she would still consider 
administering avelumab. “Patients who 
achieve CR with cisplatin are a minority 
and those patients do well [over the] long 
term,” she explained. “Offering them 
maintenance avelumab should still be 
the practice, although I will not continue 
it indefinitely if their scans continue to 
show complete response.”

PD-L1 Testing
In discussing the JAVELIN trial data, 
Sternberg pointed out that the outcome 
in patients with PD-L1–negative tumors 
was not a prespecified end point and, 
therefore, there are no data to compared 
maintenance with or without avelumab. 

“It is interesting that we haven’t seen 
the [Kaplan-Meier curve for overall  
survival in] the PD-L1–negative group 
from JAVELIN,” said O’Donnell. “It 
makes you wonder what that curve  
looks like.”

When the panel was asked about their 
testing practices, responses varied. “I am 
not testing PD-L1 in all patients because 
it is not as robust of a biomarker as we 
[once] thought it [was],” Gupta said. “I’m 
not testing [for] it because there are no 
decisions that I make [with the results], 
unless it’s a patient for whom I offer  
gemcitabine plus carboplatin and is  
hesitant to get it. [If they have] high 
PD-L1, we could make a case for using 
single-agent immunotherapy.”

“I [test PD-L1 in] everyone,” said 
Campbell. “I agree that it is not a big 
decision maker for me, but I [do] it more 
so out of curiosity. [Additionally], I do like 
genomic profiling—PD-L1 and HER2 
testing—for every patient with metastatic 
urothelial cancer.

“It’s not the most reliable [biomarker] 
and all universities probably test for it 

CASE

• A man, aged 68 years, presented 
with urothelial carcinoma that has 
metastasized to the lymph nodes  
and lungs. 

• PD-L1: positive for expression

• Creatinine clearance: 65 mL/min

• ECOG performance status: 2

• The patient was treated with 
gemcitabine plus carboplatin for 
6 cycles, and he attained a partial 
response. 
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in different ways, as well,” Campbell 
pointed out. “But we do test for PD-L1, 
we test for FGFR, and we test for as many 
things as we can to know how to treat our 
patients better.”

Discussing Treatment Choice 
With Patients 
O’Donnell turned to the panel to determine 
the best time to discuss the possibility of 
maintenance treatment with patients who 
are receiving platinum-based chemotherapy 
in the frontline setting. 

“I broach the subject when I’m  
discussing the frontline therapy. Patients 
love to hear about immunotherapy and 
in urothelial cancer, if they respond, they 
go on maintenance, which is a concept 
most patients really like,” Gupta said. 
“If they don’t respond, then we also do 
immunotherapy. I do bring that up, but 
I don’t go into the details until we know 
from first scans what we’re going to do.”

“I absolutely agree,” Sternberg said. 

“I discuss it earlier and earlier. When we 
were doing the trial, we weren’t discussing 
it as much. Now, though, I discuss it earlier 
and earlier with patients for whom we 
plan to give certain chemotherapies and 
then do maintenance. People really do like 
to hear about immunotherapy.”

Immunotherapy Maintenance 
in the Presence of FGFR
Given the approval of the FGFR inhibitor 
erdafitinib (Balversa) for the treatment of 
patients with FGFR2- or FGFR3-altered 
metastatic urothelial cancer that has 
progressed following platinum-based  
chemotherapy, O’Donnell asked the 
panelists if they were still offering immuno-
therapy maintenance for this patient subset. 

“Unfortunately, we don’t know the 
FGFR status of patients [in the JAVELIN 
trial],” said Gupta. “But the way I see 
this is that if they have FGFR-mutated 
tumors, it just gives us an additional  
option down the line. Being that avelumab 
maintenance timing is crucial, I would 
rather do that first and reserve an FGFR 
inhibitor for later, as opposed to not  
utilizing maintenance at all.”

Duration of Maintenance 
Therapy
When considering fixed-duration therapy 
vs treating until disease progression, 
O’Donnell pointed out that the field is  
split. As such, he turned to the panelists to 
see what their preferred treatment strategy 
is with immunotherapy maintenance. 

“The way the [JAVELIN] study was 
designed was to continue until patients 
progressed,” Sternberg said. “Having said 
that, if you have a patient who has been 
on management for 2 years in CR and 
they’re sick and tired of coming in every 
2 weeks, I don’t think there’s anything 
wrong with stopping and seeing what 
happens. We don’t know that from the 
study—that’s just clinical practice and 
what we’ll decide to do.” 

“The patients driving these conver-
sations about stopping tend to be the  
patients who are doing extremely 

well,” said Campbell. “A 2-year mark is  
reasonable to consider stopping patients.”

Looking Forward 
When asked about new combination 
therapies on the horizon in metastatic 
urothelial cancer, Gupta quickly jumped in 
with data regarding the nectin-4–directed 
antibody-drug conjugate enfortumab 
vedotin (Padcev). She cited the phase 
1/2 EV-103 trial (NCT03288545) of 
enfortumab as monotherapy or in combi-
nation with other agents across treatment 
settings, as well as the phase 3 EV-302 
trial (NCT04223856) of enfortumab 
plus pembrolizumab vs chemotherapy in 
untreated urothelial cancer. 

“I see the possibility that it might 
become the next frontline regimen if the 
data are reproduced, and it may replace 
platinum in this setting,” Gupta said. 

Sternberg agreed, but she said she 
foresaw some issues with adverse events 
of this regimen. “The only problem is 
the neuropathy, so it would depend how 
many cycles we give and how we give 
it,” she noted. Sternberg also mentioned 
sacituzumab govitecan (Trodelvy) as 
a potential option in this space, “but I 
think [enfortumab vedotin] is the most 
promising at the moment.”

Regarding unmet needs in the space, 
Campbell said health disparities are still 
a major issue. “We have a good number of 
patients who are not eligible [for clinical 
trials]. I would say at least half of the  
patients who come in are not represented 
well by the studies,” he stated. “So, we 
still need to figure out our best options 
for patients who have the most aggressive 
disease [and how to] have those results 
translate to the community setting.” 
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Poll Question 2. Would you offer 
this patient maintenance therapy 
after his initial treatment?

100%Yes

0%No

0%Unsure

Poll Question 4. What would you 
offer this patient as maintenance 
therapy? 

Avelumab 100%

0%Atezolizumab

0%Durvalumab

Pembrolizumab 0%

Nivolumab 0%
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Recent Advances 
in the Treatment of 
Metastatic Prostate 
Cancer

At an Around the Practice presentation 
hosted by Urology Times® in part-
nership with Large Urology Group 

Practice Association (LUGPA), a panel of 
experts discussed how to optimize therapy 
for patients with metastatic castration-naïve 
(CNPC) and castration-resistant prostate 
cancer (CRPC). The discussion was moderated 
by Raoul S. Concepcion, MD, FACS, chief 
science officer of US Urology Partners in  
Nolensville, Tennessee.

Castration-Naïve Prostate Cancer
To begin, the panel directed their conversation 
to a case of a patient with (CNPC).

HAFRON: Metastatic disease represents 
a wide spectrum of disease. Historically, 
we would look at the patient’s metastatic  

disease and put them on androgen depriva-
tion therapy [ADT], but there are a lot of 
nuances with metastatic disease, especially 
castration-naïve disease. Specifically, what’s 
the timing of the metastatic disease? Is it de 
novo? Is it metachronous? Is it a failure of a 
primary therapy? Most importantly, what’s 
the number of metastatic lesions? When you 
look at these patients, you [must] understand 
that all metastatic disease is not the same and 
that there are these small nuances, whether 
they’re high volume—4 bone lesions out-
side the spinal column, pelvis, or visceral  
[metastases]—or low volume, if there are less 
than 4 lesions. On top of that, where is the 
metastatic disease? Is it bone, lymph node, or 
visceral? Once you understand the nuances, 
you’ll better understand the literature and 
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CASE 1

• A 69-year-old White man presented to the emergency room with progressive fatigue, low 
back pain, decreased appetite, weight loss, abnormal rectal exam, and urinary retention. He 
was referred to urology for evaluation.

• Laboratory investigations demonstrated a prostate-specific antigen (PSA) level of 144 ng/mL.

• Prostate biopsy demonstrated Gleason grade group 3 (3 + 4) disease in 8 of 12 cores.

• Conventional imaging revealed both nodal and a single bony metastatic lesion in the pelvis.

• ECOG performance status: 1
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published clinical trials, so you can apply 
the newer therapies and the combination 
therapies that are available.

SARTOR: This will be low-volume  
metastatic disease by the CHAARTED 
criteria. It’s interesting, if you look at 
the de novo patients, there may be some 
additional benefit from docetaxel, but it’s 
probably more problematic than 1 of the 
hormonal therapies. I’ll simply say that 
the data with abiraterone acetate [Zytiga], 
enzalutamide [Xtandi], and apalutamide 
[Erleada] may be a little better here.

A couple other points I’d like to add: 
We should get germline genetics on this 
patient, [as] that’s part of the [National 
Comprehensive Cancer Network]  
guideline, [and] with a single focus of bone 
metastatic disease, I may want to know 
[whether] there [is] more to this story. I 
may get a prostate-specific membrane 
antigen [PSMA] PET scan on this patient 
to determine whether he really is oligo-
metastatic. If we look at the STAMPEDE 
[NCT00268476] data on a low-volume 
patient like this, it should radiate the 
prostate and have level 1 evidence to 
demonstrate that radiation to the prostate 
can prolong survival. I would consider 
metastasis-directed therapy, even though 
that’s a little more controversial. In my 
practice, I would try germline genetics. I do 
not necessarily need any somatic genetics 
right now. I’d get a PSMA PET scan and 
I would plan on radiation to the prostate. 
I would be using ADT plus a novel hor-
mone, and I would consider the possibility 
of metastasis-directed radiation.

GOMELLA: The problem here is that 
you have a whole host of level 1 evidence 
options to treat this patient. You have 
everything from basic ADT through 
docetaxel plus ADT, or many of the novel 
oral androgen receptor pathway blockers. 
Then you complicate the treatment  
decision further, making Dr Sartor’s point 
about treating the primary, then consid-
ering treating the oligometastatic lesion.

One of the issues is, [although] this 
is a low-volume metastatic patient and 
docetaxel may not be his best option, 

very often there’s what we sometimes call  
“financial toxicity” associated with many 
of the novel oral agents. The pharma 
companies can sometimes help certain 
patients with the cost. [Although] the 
data would suggest docetaxel plus ADT 
is not a top-line treatment, this may be 
[the] best option [for] a man who has 
limited resources for $8000 to $10,000 
a month for these oral agents. [Although] 
there are data for low-volume metastatic 
disease that ADT plus docetaxel may not 
be necessary, there may be individual  
considerations to guide the quickest, 
easiest, and least financially toxic way 
to treat this man [which] might be a  
chemotherapy regimen.

PETRYLAK: I have a case just like this 
right now, a castrate-resistant case, where 
we found all the lesions regressed, except a 
new lesion, and we can’t find anything on 
conventional imaging in bone. The ques-
tion is: Would you deny a patient who is 
oligometastatic—4 lesions, for example, 
and you find 20 on a PSMA PET—do you 
then change their management, because 
we use the conventional imaging as our 
way of determining whether they have 
extensive disease? A PSMA PET is a great 
thing to do, but at this stage, we need to 
understand how we are going to use that 
in our management.

SARTOR: You’re making a great point 
because all our level 1 data are built 
around conventional imaging. As we 
introduce PSMA PET, it begs a whole 
new series of questions to which our level 
1 evidence does not apply. I mentioned 
metastasis-directed therapy, but I may 
get a PSMA PET scan. This patient may 
not have 1 lesion to the bone. He may 
have 14, then it becomes a whole different  
scenario. As we gain new imaging insights, 
we also [must] ask new imaging questions 
and address it with clinical trials to have 
the best answers.

CONCEPCION: Given the fact that he 
has low-volume disease on conven-
tional imaging, would you push for  
molecular imaging?

HAFRON: Yes, I would. We’re getting 

into a space that we don’t really have 
data on. But just looking at this case, 
I would give localized therapy to this  
patient, then probably transition to novel  
hormone therapy.

The issue with PSMA and finding more 
bone lesions, like Dr Sartor said, it’s up 
for grabs right now. It’s hard to apply the 
old literature to this new imaging. But 
with this case, I would offer localized 
therapy based on STAMPEDE. I’d also 
like to bring up SW0G 1802. This is a 
major [ongoing] US trial [that is] looking 
at radiation therapy, or even surgery for 
advanced disease. The key is that we’re 
moving away from single-modality  
therapy and clearly moving into multimo-
dality therapy. How we apply it with this 
new imaging—I guess we’ll have to wait 
for Dr Sartor and Dr Petrylak to create 
some great trials to make that connection 
to the past.

CONCEPCION: Your point is well taken 
[about] the SWOG trial because we are 
finally moving for these patients with 
high-risk, high-grade localized prostate 
cancer, or in this particular case, which 
seems to be an oligometastatic disease. 
To me, that is the way it’s moving, given 
the fact that now we have better systemic 
therapies beyond ADT. Dr. Sartor’s point 
[about] how we incorporate hereditary 
germline and somatic testing is also going 
to be key as we launch into this era of 
precision medicine. 

When you see these patients with de 
novo metastatic castration-naïve disease, 
does the volume of disease play a factor for 
you relative to your therapeutic options?

PETRYLAK: Yes, the volume of disease, 
age of the patient, and comorbidities 
all play important roles. Recently, the 
PEACE1 trial [NCT01957436] came 
out, where patients received standard-
of-care docetaxel, then were randomized 
to receive observation or abiraterone. 
There was a significant improvement in 
[radiographic progressive-free survival] 
in those patients who received docetaxel 
and abiraterone. Although there wasn’t 
an abiraterone-only arm, which would 
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have been wonderful for that study, this 
is something I’m obligated to discuss with 
my patients. I’m going to look at the age, 
the aggressiveness, the comorbidities. 
Abiraterone may not be an appropri-
ate drug for patients with preexisting  
cardiovascular disease because it can 
cause hypertension. There have been 
some reports out of Dr Gomella’s institu-
tion of an increased rate of cardiovascular  
morbidity in patients who are treated 
with abiraterone who have preexisting 
cardiac conditions. I’m going to look 
at my patient in terms of what the long-
term goal is, how long they’re going to be 
treated, what their overall performance 
status is, and their volume of disease.

SARTOR:  We have data in the  
castrate-resistant setting for taking 1  
abiraterone with food as compared [with] 
4 without food. There’s also a Canadian 
trial that had 2 with food as opposed to 
4 without. In each of those trials, both 
of which were relatively small, there did 
not appear to be a difference between 
the 1 with food or the 4 without food. 
There are no data in castrate-sensitive, 
but for people whose financial toxicity 
is substantial, you can basically cut the 
price of the drug by 75%. If you think 
abiraterone is appropriate and financial 
toxicity comes to the fore, you could drop 
down to 1 or 2 abiraterone with food. It’s 
not FDA approved and not proven, but 
it’s something I’ve done in practice when 
faced with that problem.

CONCEPCION: Has anybody looked at 
pharmacokinetic [PK] levels, abiraterone 
levels, or enzalutamide levels to see  
metabolism, bioavailability, and those 
types of things with PSA response?

PETRYLAK: We know the PK of docetaxel 
is different if there’s testosterone on 
board. Now if you want to avoid that, 
perhaps you would wait. In most of these 
trials, you administer abiraterone within 
3 months of starting the initial ADT. If 
the testosterone is down to castrate levels 
within a month, I don’t think the PK will 
make much of a difference. It’s proba-
bly going to be about the same, so you  

probably can get away with it. If you 
want to formally evaluate that, you’d 
have to do that right at the time you’re 
castrating the patient, but it’s probably 
not going to be any different. [However], 
Dr Sartor raises a very interesting and  
important point.

GOMELLA: Do any of you have experience 
with the generic forms of abiraterone vs 
the original Janssen product?

SARTOR: The price is better. It’s hard to 
evaluate. I know you can go to Costco 
and get some good deals. It’s hard for me 
to endorse anything beyond that because 
I can only speak to price. I can’t speak 
to efficacy.

PETRYLAK: That’s a very interesting 
point. I have not seen much of a difference 
in price with the generic. It may be regional 
and dependent upon insurance, but thus 
far, I haven’t seen much of a difference.

HAFRON: To expand on that, the problem 
with the generics is you can’t get foundation 
support. So, it sometimes works against 
you if you can’t get that foundation support 
for a generic. It seems counterintuitive, but 
sometimes it’s more challenging to write 
for the generic medication.

Choosing an Optimal Therapy for 
Patients With Metastatic CRPC
Continuing the discussion, the panelists 

turned their conversation to a case of a 
patient with CRPC.

CONCEPCION: What are your thoughts 
relative to this patient?

HAFRON: I like to get somatic testing up 
front. It’s probably not going to make a 
difference at this point, but I would like 
to understand the pathology of his dis-
ease, and [it] helps me guide the patient's 
expectations and disease. I would get 
him on bone-resorptive agents, because 
there’s more and more literature saying 
it’s important to get that started right 
away. We evaluate the patient’s fitness for 
androgen receptor inhibitors for abiraterone 
[Zytiga]. We also talk to them about 
whether they can tolerate chemotherapy. 
The key is having that discussion with the 
patient using the shared decision-making 
model, understanding what their goals 
are, looking them over from head to 
toe, and seeing what the best treatment  
regimen [would be], but it would probably 
be sipuleucel-T [sip-T] plus an oral [agent] 
in our institution.

CONCEPCION: What are your thoughts 
about somatic testing early on in  
somebody like this, who’s never seen a 
line of therapy?

PETRYLAK: The yield would be pretty 
low. Usually, I like doing somatic testing 
when there is a change in condition. This 
patient is accelerating fairly rapidly, so it’s 
possible you’re going to see something, 
but at the beginning [of] castration- 

CASE 2

• A 64-year-old man who was being 
treated for metastatic prostate 
cancer presented with lower 
abdominal pain, constipation, and 
lower urinary tract symptoms.

• PSA: 30.2 ng/mL

• Gleason Grade group: 5 (5 + 5); 
12 out of 12 positive cores

• He has 2 metastatic bone 
lesions in the pelvis but no nodal 
involvement.

• ECOG performance status: 1

• He has diabetes that is poorly 
controlled.

 

• Treatment history: 
º The patient previously 
underwent radical prostatectomy. 
He was pathologic T3N0M0; post-
op PSA was 3.5 ng/mL. 
º The patient was treated with 
bicalutamide + ADT and his PSA 
became undetectable with ADT; 
however after 6 months, PSA 
started to rise steadily. 
º Germline genetic testing was 
negative. 
º His testosterone was 10 ng/mL.

CASE 2 (CONTINUED)
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resistance is the time I would check for.
Treatment-wise, this is a dilemma 

because he is out of the category where 
I would use sip-T. What I mean by that 
is the absolute PSA value. I like to use 
sip-T early, generally if the PSA is less than  
22 ng/mL, which is an indirect measure 
of the volume of disease. The patient does 
have 2 lesions on bone scan, so you’ve 
got a really low-volume disease, but [it 
is] rapidly progressive. If you’re going to 
give sip-T, I would consider giving it in 
this particular situation prior to chemo-
therapy or second-generation hormones.

SARTOR: I’m very similar to Dr Petrylak 
on this one. The patient is borderline for 
sip-T because of the aggressive nature of 
the progression. The people who tend to 
do a little better on the sip-T are those 
with a little more indolent disease.

In terms of the testing, it’s reasonable 
to consider somatic testing, and you can 
either do it now or do it later. I some-
times find that if the biopsies are done 
elsewhere, you can shuffle around for a 
month or so before you even get tissue to 
do the somatic testing. If I know I’m going 
to need it—and I know I’m going to need 
it in this patient—I might go ahead and 
try to get the somatic testing relatively 
early, even though I don’t know what to 
do with it at the time I get the results back 
because I’m probably going to use the  
secondary hormone.

Now, the one point I’m going to raise—
and this gets into a future category that 
is very undefined—is that the PROpel 
study [NCT03732820], which is a com-
bination of abiraterone and olaparib 
[Lynparza], has been reported by a press 
release that it is positive. I don’t know 
what that means. It’s positive in the eyes 
of the manufacturer, which may not be the 
positive I want to see, but it raises this new 
question about PARP inhibitors coming 
up front. There’s another study, called 
TALAPRO-2 [NCT03395197], looking 
at enzalutamide in combination with 
talazoparib [Talzenna]. We don’t know 
anything about that, but I would simply 
say that if PROpel is positive, maybe TA-

LAPRO-2 is going to be positive, too. So 
even though we’re locked into consider-
ing these novel hormones [today], it could 
be that combination therapies will play a 
role in the near future. We’ll hear about it 
at [the 2022 American Society of Clinical 
Oncology Genitourinary Cancers Sympo-
sium], but we just have to learn more.

CONCEPCION: Dr Gomella, we believe 
the indication for prostate-specific 
membrane antigen [PSMA] is anyone for 
whom you’re worried about metastatic 
disease. Axumin [fluciclovine F 18] has 
been available, and that indication was 
for patients who have failed therapy. 
What are your thoughts in this patient 
because he has obviously failed therapy? 
Comment, if you will, on the pluses and 
minuses of Axumin vs PSMA.

GOMELLA: Since the May FDA approval 
of the second PSMA-targeted imaging 
drug, piflufolastat F 18 [Pylarify], our 
team at the Sidney Kimmel Cancer Center 
has basically become an exclusive PSMA 
PET shop for our high-risk patients. It’s 
been shocking how it is changing our 
management of patients. I’ll give you  
1 example: A person had a radical pros-
tatectomy about 25 years ago and has 
a slowly rising PSA over many years, 
getting up to 2.5 ng/mL. We put him on 
intermittent ADT, and ultimately contin-
uous hormone therapy, with an excellent 
long-term PSA response. He then began to 
manifest castrate-resistant disease when 
his PSA went to 1.5 ng/mL. Standard 
imaging was negative, but PSMA PET 
showed he’s riddled with extensive metas-
tases. There have been concerns expressed 
on how to use PSMA today, particularly 
in the context of current clinical trials, 
but PSMA PET is completely changing 
how we manage our patients who are not 
on a trial.

Obtaining authorization here in  
Philadelphia for PSMA PET with a 
Medicare patient, we have no prob-
lem. We do have challenges with 
Medicare supplemental or with men 
under the age of 65. Even though it 
has been incorporated into National  

Comprehensive Cancer Network guide-
lines, the amount of time we spend going 
through peer-to-peer reviews and other 
approval burdens make it very difficult. 
But there’s no question that the current 
piflufolastat F 18 PSMA we have been 
using as a standard-of-care imaging study 
is going to significantly reduce the use of 
the other prostate cancer PET imaging 
agents, such as Axumin, that we have been 
using. There will be another generation 
of PSMA-based PET imaging and other 
targeting agents in development that will 
continue to revolutionize our understand-
ing and management of prostate cancer.

CONCEPCION: Are you routinely using it 
for staging, especially in high-grade [or] 
high-risk?

GOMELLA: Yes, we use it in any man 
who has a high-risk feature. Our  
challenge is that the patient population 
we’re considering for radical prostatec-
tomy—high-volume disease, like this 
gentleman, under the age of 65—it’s very 
difficult for us to get the scan. I had a 
recent patient who had insurance denial 
and who was able to pay the $6500 out 
of pocket. But yes, we’re using it more and 
more for staging. We have clinical trials 
using the PSMA-based 18F-DCFPyL 
PET/CT followed by radical prostatec-
tomy in collaboration with the National 
Cancer Institute. Our Sidney Kimmel 
Cancer Center was also involved with the 
therapeutic VISION 177Lu–PSMA-617  
trial [NCT03511664] led by Dr Sartor. 
We are big believers of the power of 
PSMA PET redefining prostate cancer.

CONCEPCION: Dr Hafron, is PSMA 
available to you in the Detroit area?

HAFRON: It’s not widely available yet. 
Our hospitals are just getting it online. 
Dr Gomella said it best. It’s going to 
redefine prostate cancer. We’re going 
to be in places we never imagined. It’s  
disruptive technology. I am so excited to 
use this technology, and Medicare is going 
to cover it [in] 2022. I think that’s just 
going to be our go-to test for staging and 
a great option for recurrence.

CONCEPCION: For our audience, it’s  
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important to understand there are different 
agents and different labels. There is Pylar-
ify, then you have [Gallium 68 PSMA-11], 
which is limited to [the University of Cal-
ifornia, Los Angeles] and [the University 
of California, San Francisco]. There are 
going to be a couple other agents that are 
going to be coming to the market. Some 
of these are renally cleared. Some of these 
are hepatically cleared. So, there’s going to 
be a whole menu of PSMAs, and I would 
really encourage the audience to bone up 
on these because, as Dr Gomella said, this 
is going to change the face [of prostate  
cancer], especially in the patients [who] we 
consider high-grade, high-risk localized. 
These patients are going to be restratified. 
My next question is: If this patient had 
received prior docetaxel and progressed, 
what would your treatment of choice be? 

PETRYLAK: If they’ve received docetaxel, 
then progressed in hormone sensitive, I’ll 
go with a next-generation antiandrogen 
as the first treatment. Then I will consider  
going on to cabazitaxel [Jevtana]  
afterward. A lot of it will also depend on 
rapidity of the disease progression, what 
their molecular profiling is. Clearly, if it’s 
appropriate for them to receive a PARP  
inhibitor, they would do so [at some point].

The other thing we always [must] look 
out for is microsatellite instability [MSI]. 
I’ve seen some very dramatic responses 
to pembrolizumab [Keytruda] in patients 
who have MSI. In fact, I’ve got a [complete 
response] right now in a patient who had 
been on both docetaxel and cabazitaxel. 
That’s another molecular marker we 
[must] be sensitive to.

SARTOR: Dr Petrylak nailed it. We 
[must] remember that in this rare group 
of patients, [who] have either MSI-high,  
mismatched repair, or high tumor  
mutation burden, the responses [from 
some of the PD-1 inhibitors] will knock 
your socks off. I’ve got 1 patient who 
is in complete remission, off hormonal 
therapy. He’d already failed abiraterone 
and docetaxel. You can’t miss it, because 
it can make a huge difference in the lives 
of patients. Genetic testing is not going 

to benefit most patients, but in the rare 
patients, it can make a huge difference in 
their lives.

CONCEPCION: You and Dr Petrylak 
both bring up a great point, which 
is that for a while, we just fixated on  
individual biomolecular markers, trying 
to determine the next line of therapy. 
You’re both saying that as these patients 
progress through first, second, and third 
lines of therapies, we [must] be cognizant 
of what molecular testing can be done, 
whether it’s homologous recombination, 
mismatch repair, MSI, or CDK12, because 
these are actionable mutations. We have 
drugs in different categories, whether it’s 
PARP inhibitors, immunotherapies, [or] 
checkpoint inhibitors, then there’s going 
to probably be more and more over the 
next few years. 

Dr Hafron, you and I have talked about 
this off and on through the years. In your 
role as chief medical officer of a fairly large 
group, how are you trying to push forward 
for these progressive patients to make sure 
your providers are appropriately testing 
and understanding what therapies are  
out there?

HAFRON: We have the benefit of using 
analytics and third-party software to  
identify these patients [and] make sure 
[they] are being properly evaluated and 
treated. It’s hard for anyone to keep up 
with the pace of advancement in prostate 
cancer. What we focus on is developing 
processes and pathways to make sure 
these patients are being treated according 
to guidelines, and when they fail a line of 
therapy, they’re getting the appropriate  
somatic testing. We don’t have the luxury of 
a Dr Sartor or a Dr Petrylak in our practice. 
Most of our community oncologists treat 
everything, so we [must] be the leaders for 
genitourinary [GU] oncology for prostate 
cancer and do the testing ourselves. 

CONCEPCION: Dr Gomella, I have 2 
questions for you: What is your opinion of 
the androgen receptor variant 7 [AR-V7] 
test, and how do you work your patients 
into your robust genetic testing program 
at your institution?

GOMELLA: AR-V7 is a great research tool 
in the study of responsiveness to antiandro-
gen-based therapies in advanced disease. 
Not all patients with androgen resistance 
express the truncated androgen receptor, 
and there can be very variable cycles where 
you may clear a lot of the ARV7-positive 
cells, but sometimes they return based 
on specific therapies. AR-V7 remains a 
useful research tool, but in our Sidney 
Kimmel Cancer Center, we don’t use it for  
clinical management.

Regarding our genetics clinic, we’re 
blessed here to work with Veda Giri 
[MD], and her team of certified genetic  
counselors. Every new prostate cancer 
patient seen in our GU multidisciplinary 
clinic gets a brief introduction to genetic 
testing. We don’t necessarily do genetic 
testing right away, [we] typically let 
them go through their treatment. A lot of  
initial questions about family members 
get answered. I’ve become fascinated by 
the findings that [approximately] 5% of 
men with newly diagnosed prostate cancer 
have the mutated DNA repair pathway 
genes and still have early localized cancer. 
I believe this is an understudied area. These 
are the gentlemen that need our attention 
because we know, more likely than not, 
if they’re not treated correctly initially, 
they’re the ones that are at risk of devel-
oping metastatic castrate-resistant disease 
and may ultimately [die] of their disease. 

Much of our time today has been ded-
icated to advanced prostate cancer and 
the role of somatic and genetic testing, 
but I think the next wave is going to be 
going back and identifying the men with 
localized prostate cancer who have the 
genetic alterations that suggest they should 
be treated very aggressively, perhaps with-
out conservative management with active 
surveillance. This will be an important next 
step in prostate cancer genetic testing. ■
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options in this disease space and 
discusses recent drug approvals.
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Treatments and Response 
Monitoring in Melanoma

In a recent OncView™ program 
hosted by CancerNetwork®, John 
M. Kirkwood, MD, director of the 

Melanoma Center at the University 
of Pittsburgh Medical Center’s Hill-
man Cancer Center, in Pittsburgh 
PA, detailed immunotherapeutic and 
targeted treatment options and response 
monitoring in patients with melanoma.

To start, Kirkwood acknowledged 
the development of melanoma therapies 
over the last 50 years. “It’s become a 
diametrically opposite situation to 
what we had just 10 years ago when 
we were still giving chemotherapy. We 
were still giving combinations of chemo-
therapy, which were toxic and had no 
demonstrable survival bene� t in this 
disease,” he said.

Therapeutic Options 
in Melanoma
The year 2011 saw the emergence of 
second-generation checkpoint inhibitors 
for the treatment of patients with 
melanoma, which, according to Kirk-
wood, “became available only a few 
years after the advent of � rst-generation 
[inhibitors]. The bene� t was more than 
several times better, with a response 
rate of 30% to 40% [compared with] a 
response rate of 10% [for � rst-generation 
inhibitors].”

Outside of single-agent PD-1 inhib-
itors like pembrolizumab (Keytruda), 
which is a recommended frontline treat-
ment option for melanoma, or immu-
notherapeutic combinations, Kirkwood 

also focused on therapy selection based 
on baseline characteristics, namely the 
presence of a BRAF mutation.

For patients with a BRAF mutation, 
the BRAF/MEK inhibitor combination 
of dabrafenib (Ta� nlar) and trametinib 
(Mekinist) have shown a durable 
survival bene� t over 3 years, according 
to Kirkwood. “The bene� t has been 
one of the truly remarkable stories of 
progress in this disease in the advanced 
and adjuvant settings over the past 
decade,” he said.

Looking again to immunotherapy, 
Kirkwood reviewed data presented 
in June 2021 regarding inhibition of 
LAG-3 with a third-generation check-
point molecule from the phase 2/3 
RELATIVITY-047 trial (NCT03470922). 
The trial showed a bene� t of relatlimab 
plus nivolumab (Opdivo) vs the PD-1 
inhibitor alone for patients with 
previously untreated or unresectable 
advanced melanoma.1

“Now with the second-generation 
and third-generation agents, and the 
lesser toxicity seen in RELATIVITY-047, 
we are able to offer patients bene� ts 
that we may have previously thought 
unattainable from � rst- and second-
generation agents with these second- 
and third-generation immunotherapies 
combined,” Kirkwood explained.

When deciding on treatment options, 
Kirkwood emphasized the need to work 
with a patient to weigh the safety and 
ef� cacy of a particular drug. “It’s a 
shared journey with the patient, where 
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we need to go through the description of 
all of the potential toxicities, all of the 
potential bene� ts in terms of [survival],” 
he described. “Then, we let the patient 
decide whether they want to pursue a 
very aggressive therapy with potentially 
significant immune-related adverse 
events or a single-agent therapy.”

For immunotherapy, speci� cally with 
the combination of nivolumab and 
ipilimumab (Yervoy), Kirkwood focused 
on the sites of disease for patients with 
metastatic melanoma.

“The combination of ipilimumab 
and nivolumab has been shown to have 
bene� ts in patients with brain disease 
similar to the bene� ts that we’ve seen 
in peripheral non–central nervous 
system disease. That has nudged us all 
to consider the doublet in the treatment 
of any patients who have brain disease,” 
Kirkwood explained.

Response Monitoring and 
Incorporating ctDNA
For monitoring, Kirkwood emphasized 
the need to watch for toxicities in 
patients as they continue through their 
treatments. Additionally, being aware 
of potential biomarkers for inflam-
mation and immune-related therapy 
effects remains signi� cant, according to 
Kirkwood.

Kirkwood also discussed response 
monitoring, which can be effectively 
achieved with surveillance of the 
molecular characteristics in the blood. 

“Monitoring the tumor is something 
that we have considered important [for 
successful] treatment. One of the truly 
promising approaches to monitoring 
disease response in patients, both on 
targeted therapies and immunother-
apies, may be to monitor ctDNA 
[circulating tumor DNA] in the blood,” 
Kirkwood explained.

Kirkwood said he sees the potential 
for regularly incorporating ctDNA 
into monitoring for patients with 
melanoma, including those with active 

measurable disease and those who 
are in the adjuvant setting where no 
measurable disease remains.

In patients with active measurable 
disease, where correlations can be 
made more quickly because the disease 
is radiologically accessible, ctDNA 
allows providers to con� rm � ndings 
on radiographs and CT and PET scans. 
However, Kirkwood explained that 
those in the adjuvant setting stand to 
gain the most potential bene� t from 
ctDNA monitoring. “If evidence of 
disease relapse could be monitored 
[with ctDNA, it has the potential 
to] indicate the need for additional 
alternative therapies in a subset of 
patients who are relapsing,” he noted.

Even more, Kirkwood sees the 
potential to stop therapy early for 
patients with no clinical evidence of 
disease progression. “With sensitive 
molecular markers that are precise, 
it would be possible to intelligently, 
rationally approach this and limit 
the therapy that we’re giving to our 
patients,” he speculated.

Ultimately, Kirkwood acknowledged 
there is still much unknown about 
ctDNA, speci� cally how changes in 
ctDNA levels correlate with patient 
outcomes like overall or progression-free 
survival. “That is currently under study, 
and that’s what we need to see in 
prospective trials,” he declared.

Impact of Drug Holidays on 
Outcomes
To wrap the discussion, Kirkwood 
touched on the idea of drug holidays 
and what that means for a patient 
undergoing therapy.

Speci� cally, Kirkwood mentioned the 
SWOG S1320 trial (NCT02196181) 
that examined intermittent vs 
continuous dosing of dabrafenib and 
trametinib. The trial did not show a 
significant benefit with intermittent 
treatment vs continuous dosing.2

“We try to limit the period of time 

[patients are] off treatment to alleviate 
the symptoms of fatigue or fever that 
we see with dabrafenib and trametinib,” 
Kirkwood explained. “Then we can 
often resume therapy without dose 
attenuation and carry the patient 
through the period of treatment, 
especially in the adjuvant setting 
where we think perhaps doing this has 
curative potential.”

In terms of its impact, though, 
Kirkwood still sees some value in a drug 
holiday when done carefully for patients 
who are struggling with treatment.

“If a drug holiday winds up being 
repeated and associated with dose 
attenuation, it can [cause us to] lose the 
bene� t that we hoped to gain from the 
BRAF[/MEK] inhibitor pair a patient 
is being treated with. But when it’s 
done judiciously, it allows the patient 
to stay with therapy through the entire 
prescribed period of treatment. The 
hope is that interruptions, not wholesale 
and not for long periods of time, may 
allow the patient to complete therapy,” 
Kirkwood said. 
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Testing and Treating 
Metastatic Castration-
Resistant Prostate Cancer

A recent OncViewTM conversation 
presented by CancerNetwork® fea-
tured Alicia Morgans, MD, MPH, 

medical director of the Survivorship 
Program at Dana-Farber Cancer Institute 
in Boston, who discussed her perspective 
on genomic testing, treatment, and the use 
of PARP inhibitors in metastatic castra-
tion-resistant prostate cancer (mCRPC).

“There’s so much that we’re learn-
ing and figuring out, and it is only the  
beginning,” Morgans explained. “There 
are advances coming one after the other, 
and it’s quite a hopeful time for mCRPC.”

Morgans started the conversation 
by focusing on testing for homologous 
recombination repair (HRR) gene  
alterations, then moving on to treatment 
options with PARP inhibitors, and finally 
looking toward the future of treating 
metastatic prostate cancer.

Germline and Somatic Testing 
for Prostate Cancer
The use of PARP inhibitors is not possible 
without first finding out if a patient is a 
candidate.

“Make sure that you’re doing testing 
for germline and somatic mutations,  
because if we don’t test, we won’t be able 
to find a patient who may benefit from 
therapies,” Morgans explained. 

Morgans noted that patients and 
caregivers should consider germline 
or somatic testing for metastatic  
prostate cancer. 

“For any patient with metastatic 
prostate cancer, we [encourage] germline 
genetic testing and [want] to ensure that 
this is done as soon as we meet the patient, 
because [these results] could have impli-
cations for his family members at the time 
of initial testing,” Morgans detailed.

Germline testing is utilized to target 
DNA repair defect mutations, which 
Morgans says can be involved with 
inheritable cancer syndromes. She 
mentioned that mutations in BRCA1, 
BRCA2, PALB2, as well as MSH and 
MLH, can put patients at risk for tumors 
that are high expressors of microsatellite 
instability (MSI) or tumor mutational 
burden (TMB).

“It’s important, as we think about 
these inheritable mutations, to recognize 
that they can be associated not just 
with prostate cancer, but with [other] 
cancers, including breast and ovarian,”  
Morgans said.

Somatic testing, Morgans explained 
will yield “twice the number of patients 
who may be eligible for ultimate 
treatment with targeted therapies like  
PARP inhibitors.”

Somatic testing is crucial for identifying 
indications like MSI-high status and 
TMB in patients with metastatic prostate 
cancer, which can only be found through 
this type of testing.

“It’s important for us to make sure that 
we are [testing], because for the 1% to 
3% of patients who may have MSI-high 

In this CancerNetwork® OncView™ 
program, faculty panelist Alicia 

Morgans, MD, MPH, explains the 
treatment options in this disease space 
and discusses recent drug approvals.



25O N C O L O G Y ®   C A N C E R N E T W O R K . C O M

ONCVIEW

status, treatment [with] pembrolizumab 
[Keytruda] can be extremely effective. We 
won’t know this is potentially an option 
unless we do the testing,” said Morgans

As for timing of the tests, germline 
testing should be done “as soon as the 
patient has metastatic disease,” whereas 
timing for somatic testing is more  
variable, according to Morgans.

“That can depend on an individual 
clinician and their workflow, but it’s 
necessary for treatment decision- 
making when we think about patients in 
the mCRPC space,” she explained.

Treatment Options and PARP 
Inhibitors for mCRPC
In mCRPC, Morgans mentioned a handful 
of potential treatment combinations with 
androgen deprivation therapy (ADT).

“One of the main purposes of our treat-
ment plan for men with prostate cancer is 
that we want to change the mechanism of 
action of the treatments that we combine 
with our ADT. [This helps] target evolving 
mutations that may [make] a patient’s 
cancer resistant to the prior therapy that 
they may have seen, in terms of their last 
treatment,” Morgans explained.

Chemotherapy or immunotherapy 
in combination with sipuleucel-T 
(Provenge) can be an alternative  
approach that allows providers to change 
the mechanism of action used instead 
of administering another androgen  
receptor–targeted drug.

The chemotherapy agents docetaxel 
and cabazitaxel (Jevtana) are commonly 
used in mCRPC. Morgans mentioned 
that she takes clinical and patient factors 
into consideration for determining what 
treatment is best for each patient.

“I use a combination of clinical factors 
associated with the cancer, patient fac-
tors associated with his fitness, as well as  
patient preferences and needs, to make 
the decision for each individual patient,” 
she explained. 

Looking at safety, Morgans focused 
on preventing treatment-associated  

cytopenias, which are common with some 
mCRPC therapy options. She added that 
kidney and liver function are also closely 
monitored during treatment.

“We as oncologists and urologists  
recognize that we need to monitor 2 
things. First is safety and to ensure 
that the treatment we’re giving is not 
causing complications that could put an  
individual at risk. We also monitor 
for disease response or progression,”  
Morgans explained.

PARP inhibitors are an alternative 
treatment option in certain cases, with 
olaparib (Lynparza) and rucaparib  
(Rubraca) approved by the FDA for 
treating mCRPC.

The approval for olaparib came 
from the phase 3 PROfound trial 
(NCT02987543), which compared 
olaparib treatment with physician’s choice 
of therapy for patients with mCRPC who 
progressed on enzalutamide (Xtandi) or 
abiraterone (Zytiga) and harbored HRR 
gene mutations.1

The defect mutations referenced from 
the trial for patients in both cohort A and 
cohort B included any of the following 
prespecified genes: BRCA1, BRCA2, 
ATM, BRIP1, BARD1, CDK12, CHEK1, 
CHEK2, FANCL, PALB2, PPP2R2A, 
RAD51B, RAD51C, RAD51D,  
and RAD54L.

Results found that median imag-
ing-based progression-free survival was 
significantly longer among patients 
who received olaparib vs control treat-
ment with enzalutamide (Xtandi) or  
abiraterone (Zytiga) (7.4 months vs 3.6 
months, respectively; HR, 0.34; 95% CI,  
0.25-0.47; P < .001).

The phase 2 TRITON study 
(NCT02952534) led to the approval of 
the PARP inhibitor rucaparib. The study 
evaluated oral rucaparib for patients with 
mCRPC who had evidence of a homol-
ogous recombination gene deficiency.2

“The indication for approval for  
rucaparib is for BRCA1 or BRCA2  
alterations because those patients very 

clearly had a significant response to 
treatment with rucaparib. This was a 
single-arm study, so that may have had 
a role in that targeted indication of 
BRCA1/BRCA2,” Morgans explained.

The confirmed overall response rates 
via independent radiology review and 
investigator assessment were 43.5% 
(95% CI, 31.0%-56.7%) and 50.8% 
(95% CI, 38.1%-63.4%), respectively. 
The research concluded that rucaparib 
demonstrated antitumor activity and 
maintained a tolerable safety profile 
for patients with mCRPC who have  
deleterious BRCA mutations.

As for the safety of PARP inhibitors, 
Morgans said they are “generally well tol-
erated,” with most patients not needing to 
discontinue treatment with these agents.

Practical Treatment 
Considerations for Patients
Top of mind for Morgans was a patient’s 
access to treatment for their disease. She 
mentioned that efficacy in a clinical trial 
and efficacy in the real-world setting 
are 2 different things, as access in the 
latter plays a role in patients receiving 
potentially lifesaving treatment.

“Patient access is always one of the 
most important things that we must think 
about because the treatment doesn’t 
work if it’s still in the bottle, in the bag, 
or in the pharmacy,” Morgans said.

Further, Morgans touched on the 
treatment decision-making process, 
where she emphasized the need for  
dialogue with a patient to determine their 
needs and their specific treatment plan.

“At each decision time point, it’s  
incumbent upon us to have those conver-
sations with our patients and to find the 
right match for him,” Morgans said. “If 
we don’t pick the right match, we make 
a change and we choose the treatment 
that’s going to be the right one for him 
moving forward.” 

PROSTATE CANCER
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Cardiovascular Disease in Men With 
Prostate Cancer Who Are Receiving 
Androgen Deprivation Therapy

PC, the most common cancer diagnosed 
in men, is linked with CVD, Klotz 
explained.1,2 Moreover, he said, CVD 

“is the leading cause of death in all men 
and also the leading cause of death in men 
diagnosed with PC, particularly those with 
localized disease.”1,3,4

Risk Factors Associated 
With CVD in Men With PC
Klotz stated that “the risk factors for CVD and 
PC are remarkably similar.”4 Age is a prominent 
shared risk factor for PC and CVD, he said. In 

addition, lifestyle factors, such as smoking 
and excessive alcohol intake, impact the risk 
of both diseases.4 Lifetime diet “undoubtedly 
infl uences both the risk for CVD and [death], 
and the risk for PC,” Klotz noted, adding that 
“a high-fat diet predisposes [patients] to both 
conditions.” Evidence suggests that obesity, 
visceral adiposity, and lipoprotein levels may 
have a causal eff ect on the development of 
atherosclerotic plaque.5 He later highlighted 
that obesity and dyslipidemia both appear to 
increase the risk of aggressive PC.4 “There is 
recent evidence that obesity results in modu-
lation and impairment of immune surveillance 
in the PC microenvironment [and is] adversely 
aff ecting disease progression,” Klotz added. As 
such, obesity also increases the risk of death 
due to PC.4

Another link between these conditions 
is metabolic syndrome, which is associated 
with CVD and an increased risk of PC, Klotz 
stated.4,6 Notably, metabolic syndrome is 
also a potential adverse event of ADT.5-7 

Insulin resistance and hyperglycemia are 
also associated with PC and CVD.4,8 He 
emphasized that this is likely the case 
because high insulin levels tend to be 
accompanied by high levels of other 
insulin-like growth factors (IGFs), espe-
cially IGF-1, which is known to be a mitogen 
for PC.4,8

Prevention, Management, and 
Risk Mitigation of CVD in PC
According to Klotz, numerous methods 
are available to mitigate the impact of CVD 
associated with ADT; however, he emphasized 
that these “are not nearly as widely used as 
they should be.” One of the fi rst components 

of CVD mitigation for patients on ADT is 
patient and physician awareness of the signs 
and symptoms of CVD.9 He underscored the 
importance of assessing cardiovascular risk 
before beginning ADT, including an evaluation 
of the patient for a history of myocardial 
infarction, stroke, congestive heart failure, 
peripheral vascular disease, hypertension, 
chronic obstructive pulmonary disease, and 
renal impairment. 

Klotz also stressed the importance of 
monitoring patients after beginning ADT. He 
noted that physicians should monitor blood 
pressure measurements and blood glucose 
and lipid levels, especially because “the treat-
ment we are using in these patients alters the 
lipid profi le as well as glucose.”9,10 Appropriate 
targets for lipids include a low-density 
lipoprotein (LDL) level less than 100 mg/dL, 
high-density lipoprotein (HDL) level greater 
than 40 mg/dL, triglyceride level less than 
150 mg/dL, and non-HDL cholesterol level 
less than 130 mg/dL, Klotz explained. He 
added that glycated hemoglobin levels should 
be checked at least once per year, and he rec-
ommended referral to an endocrinologist or 
internist if it rises above 7%. 

Lifestyle Modifi cations
To reduce CVD risk after beginning ADT, 
Klotz discussed the role of diet and exercise. 
He mentioned that patients should aim 
to reduce their intake of animal fat and 
protein and increase their consumption of 
fruits and vegetables.11

In addition to dietary changes, Klotz 
underscored the impact of exercise on the 
mitigation of ADT-associated CVD risk. 
“Exercise infl uence[s the] tumor micro-
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environment in PC in at least 8 different 
ways,” including epigenetics, cytokine 
and hormone levels, and immune re-
sponse, he said. Exercise can also increase 
muscle mass, reducing the impact of  
ADT-associated sarcopenia, he added.
   Lifestyle changes can also improve the 
management of CVD in patients on ADT. 
Klotz stressed the importance of counseling 
patients on the impact of smoking cessation 
and avoidance of excessive alcohol.9

Medication Management
Following his discussion on lifestyle mod-
ifications, Klotz examined the role of 
medication intervention. He noted that 
micronutrients and vitamins (eg, vitamin D) 
may positively impact PC and CVD, but there 
are no randomized trials to support specific 
recommendations.

Regarding pharmacologic therapy, Klotz 
stated that “statins act not just to improve 
the lipid profile, but they have a direct 
effect on androgen levels intracellularly.” 
He explained that statins compete for the 
adrenal androgen dehydroepiandroste-
rone transporter, which “reduce[s] the 
substrate available for PC cells to generate 
their own testosterone and dihydrotes-
tosterone.”12 In a secondary analysis of a 
study comparing intermittent versus con-
tinuous hormonal therapy using the large  
PR7 cohort of approximately 1500 patients, 
the addition of a statin was associated 
with an improvement in the time to  
androgen-independent progression and 
PC death.12

Considering the role of  metformin, 
Klotz discussed how the drug is typically 
used in patients with type 2 diabetes.13 Two 
small randomized studies of metformin 
in men treated with ADT demonstrated 
that compared with placebo, metformin  
reduced waist circumference and weight 
gain and lowered insulin and glucose 
levels.”4 Although numerous popula-
tion-based studies of patients with diabetes 
have shown metformin to have a protective 
effect related to PC progression, metasta-
sis, and mortality,7 it is not widely used in 
PC. However, Klotz urged physicians to 
consider its role “as a preventative agent 
in men going on ADT.”

Proposed Mechanisms  
of ADT-Related CVD
According to Klotz, treatment for advanced 
PC has involved ADT for approximately  
80 years. However, “the reduction of 
 testosterone to castrate levels induces a ver-
sion of metabolic syndrome,” which consists  
of 5 key features: increased adipose tissue, 
insulin resistance, hyperglycemia, dyslipid-
emia, and hypertension, he said. The clinical 
attributes of classic metabolic syndrome 
differ from those of ADT-related metabolic 
syndrome. He noted that ADT-related 
metabolic syndrome is frequently associated 
with subcutaneous fat, whereas classic 
metabolic syndrome tends to involve visceral 
fat, which is linked to greater CVD risk. Classic 
metabolic syndrome is also associated with 
more serious dyslipidemia: an increased LDL 
level and decreased HDL level. In contrast, 
metabolic syndrome induced by ADT tends 
to involve a significantly increased HDL level, 
and the LDL level typically remains the same.2

In his discussion of follicle-stimulating 
hormone (FSH), Klotz noted that “there 
is evidence that FSH is involved in almost 
every single aspect of the unwanted effects 
of ADT,” including osteoporosis, obesity, 
and CVD.14 He specified that the ratio of 
testosterone to FSH is very important in 
patients with castrate-level testosterone.

Review of Studies Evaluating 
the Association Between ADT 
and CVD
The link between CVD and ADT has remained 
controversial, owing to disagreement among 
studies, Klotz explained.2,15 Observational 
studies have shown that ADT in patients 
with PC is associated with an increased risk 
for CVD.2 He noted that a systematic review 
and meta-analysis of observational studies 
evaluating the potential link between CVD 
and ADT over the last decade demonstrated 
a trend toward or a significant relationship 
between CVD mortality and ADT in all but 
1 of the studies examined (HR, 1.17; 95% CI, 
1.04-1.32; P = .01).16 

Randomized controlled trials (RCTs), by 
contrast, have failed to show a significant 
link between ADT and CVD, Klotz stated.2 

A systematic review of RCTs found that 
none were able to demonstrate a significant 

relationship between CVD mortality and 
ADT.17 However, Klotz emphasized that all 
of these analyses were secondary and not 
for assessment of a primary end point. He 
reviewed results published in 2018 from 
an analysis of numerous different studies 
and noted that regardless of CVD end 
point, the effect of ADT was conflicting  
or inconclusive.”2

Regarding the differences in results 
between observational trials and RCTs, 
Klotz emphasized that there may be 
limitations in the various study designs, 

especially selection bias related to the 
“healthy cohort effect.”2,5 He explained that 
patients enrolled in clinical trials “tend to 
be healthier [and] tend to have longer sur-
vival than their unselected cohorts in the 
general population.” For example, patients 
with severe or unstable CVD are typically 
excluded from participation in oncology 
clinical trials, he said.2,5

Klotz also discussed results from a 
retrospective study of men with PC from 
the  CaPSURE registry who received local 
therapy, ADT, local therapy and ADT, or no 
therapy (watchful waiting/active surveillance  
[WW/AS]).15 The patients in the WW/AS  
subgroup, who were managed conservatively, 
were likely older and had more comorbidities 
and risk factors, he said. “It is those factors, 
rather than  treatment-related factors,” Klotz 
reasoned, “that led to the increased rate of 
CVD mortality.”15

Conclusions
To conclude his discussion, Klotz stated that 
“there’s a clear link between PC and CVD 
related to preexisting factors that predispose 
[patients] to both of these very common 
diseases.” Although there is some uncertainty 
regarding the relationship between CVD and 
ADT, numerous interventions may mitigate 
the unwanted effects of ADT. These include 
lifestyle modifications, such as diet, exercise, 
and smoking cessation, and medication-based 
approaches with statins and metformin. 
Klotz underscored the importance of a 
multidisciplinary approach to care involving 
primary care physicians, cardiologists, and 
cardio-oncologists to optimize care for 
patients with PC.  
References available at CancerNetwork.com
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