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INDICATION
NUBEQA® (darolutamide) is an androgen receptor inhibitor 
indicated for the treatment of patients with non-metastatic 
castration-resistant prostate cancer.

IMPORTANT SAFETY INFORMATION
Embryo-Fetal Toxicity: Safety and efficacy of NUBEQA 
have not been established in females. NUBEQA can cause fetal 
harm and loss of pregnancy. Advise males with female partners 
of reproductive potential to use effective contraception during 
treatment with NUBEQA and for 1 week after the last dose. 
Adverse Reactions
Serious adverse reactions occurred in 25% of patients receiving 
NUBEQA and in 20% of patients receiving placebo. Serious 
adverse reactions in ≥1 % of patients who received NUBEQA 
were urinary retention, pneumonia, and hematuria. Overall, 
3.9% of patients receiving NUBEQA and 3.2% of patients 
receiving placebo died from adverse reactions, which included 
death (0.4%), cardiac failure (0.3%), cardiac arrest (0.2%), 
general physical health deterioration (0.2%), and pulmonary 
embolism (0.2%) for NUBEQA.
Adverse reactions occurring more frequently in the NUBEQA 
arm (≥2% over placebo) were fatigue (16% vs 11%), pain in 
extremity (6% vs 3%) and rash (3% vs 1%). 

Clinically significant adverse reactions occurring in ≥2% of 
patients treated with NUBEQA included ischemic heart disease 
(4.0% vs 3.4% on placebo) and heart failure (2.1% vs 0.9% on 
placebo).
Drug Interactions
Effect of Other Drugs on NUBEQA – Combined P-gp and strong 
or moderate CYP3A4 inducers decrease NUBEQA exposure, 
which may decrease NUBEQA activity. Avoid concomitant use.
Combined P-gp and strong CYP3A4 inhibitors increase NUBEQA 
exposure, which may increase the risk of NUBEQA adverse 
reactions. Monitor more frequently and modify NUBEQA dose as 
needed.
Effects of NUBEQA on Other Drugs – NUBEQA inhibits breast 
cancer resistance protein (BCRP) transporter. Concomitant use 
increases exposure (AUC) and maximal concentration of BCRP 
substrates, which may increase the risk of BCRP substrate-related 
toxicities. Avoid concomitant use where possible. If used together, 
monitor more frequently for adverse reactions, and consider 
dose reduction of the BCRP substrate.
NUBEQA inhibits OATP1B1 and OATP1B3 transporters.  
Concomitant use may increase plasma concentrations of 
OATP1B1 or OATP1B3 substrates. Monitor more frequently 
for adverse reactions and consider dose reduction of these 
substrates.
Review the prescribing information of drugs that are BCRP,  
OATP1B1, and OATP1B3 substrates when used concomitantly  
with NUBEQA.

Please see the following pages for brief summary of full Prescribing Information.

MEN LIVED 2X LONGER  
WITHOUT CANCER SPREADING

with NUBEQA + ADT* vs ADT alone†  
(40 months vs 18 months, respectively) 

(HR: 0.41; 95% CI: 0.34-0.50; P<0.0001)  
*95% CI: 34.3-NE. †95% CI: 15.5-22.3.

REDUCED RISK OF DEATH  
BY NEARLY A THIRD

31% reduction in the risk of death with  
NUBEQA + ADT vs ADT alone 

(HR: 0.69; 95% CI: 0.53-0.88; P=0.003) 
Medians not estimable.

PRESCRIBE WITH CONFIDENCE 
~19 out of 20 patients started  

on and stayed on full dose 

Low rates of dose reduction (6%) and interruptions 
(13%)§ with no increase in permanent discontinuation  

due to adverse reactions when NUBEQA was  
added to ADT (9% vs. 9% with ADT alone)‡

MOST NUBEQA PATIENTS DID 
NOT REPORT ANY FATIGUE (84%) 

Three adverse reactions occurred 
more frequently with NUBEQA + ADT 

(≥2% over ADT alone): fatigue (16% vs 11%), 
pain in extremity (6% vs 3%), 

and rash (3% vs 1%)ll

Start new NUBEQA patients  
with a 1-month free trial¶

Metastasis-free survival (MFS) was the primary endpoint, and overall survival (OS) was a key secondary 
endpoint. 

The efficacy and safety of NUBEQA were assessed in a randomized, double-blind, placebo-controlled, international, multicenter, 
phase III study (ARAMIS) in nmCRPC patients with a prostate-specific antigen doubling time of ≤10 months. 1509 patients were 
randomized 2:1 to receive either 600 mg NUBEQA twice daily (n=955) or matching placebo (n=554). All patients received 
concurrent ADT (treatment with GnRH analog or previous bilateral orchiectomy). The primary endpoint was MFS, defined as the 
time from randomization to the time of first evidence of BICR-confirmed distant metastasis or death from any cause within 33 weeks 
after the last evaluable scan, whichever occurred first. Treatment continued until radiographic disease progression, as assessed by 
CT, MRI, 99mTc bone scan by BICR, unacceptable toxicity, or withdrawal. The final analysis of OS and time to initiation of cytotoxic 
chemotherapy was event-driven and conducted after 254 OS events had occurred and 14 months after MFS analysis.1,2

§ In patients treated with NUBEQA + ADT, the most frequent adverse reactions requiring dose reduction included fatigue (0.7%), hypertension (0.3%), and nausea 
(0.3%); the most frequent adverse reactions requiring dose interruption included hypertension (0.6%), diarrhea (0.5%), and pneumonia (0.5%).

‡ The most frequent adverse reactions requiring permanent discontinuation in patients treated with NUBEQA + ADT included cardiac failure (0.4%) and death (0.4%).
ll All-grade laboratory abnormalities in patients treated with NUBEQA + ADT vs ADT alone were, respectively, decreased neutrophil count (20% 
vs 9%), increased AST (23% vs 14%), and increased bilirubin (16% vs 7%). Grade 3-4 for same lab abnormalities were, respectively, 4% vs 0.6%, 
0.5% vs 0.2%, and 0.1% vs 0%.

¶ The NUBEQA Free Trial Program provides 1 month’s supply of NUBEQA at no cost to patients who meet the program eligibility requirements and agree to the terms and 
conditions. For full terms and conditions and to enroll patients, please call Access Services by Bayer at 1-800-288-8374 or visit NUBEQAhcp.com.

PSA=prostate-specific antigen; ADT=androgen deprivation therapy; HR=hazard ratio; CI=confidence interval;  
NE=not estimable; GnRH=gonadotropin-releasing hormone; BICR=blinded independent central review;  
CT=computed tomography; MRI=magnetic resonance imaging; AST=aspartate aminotransferase.

Focus on both Survival AND Tolerability with NUBEQA

Visit NUBEQAhcp.com

POWERFUL EFFICACY,  
PROVEN TOLERABILITY.

Extend patient survival with 
NUBEQA (darolutamide)

in non-metastatic castration  
resistant prostate cancer  
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Objective Computerized Cognitive Assessment in Men With Metastatic 
Castrate-Resistant Prostate Cancer Randomly Receiving Darolutamide 
or Enzalutamide in the ODENZA Trial

The second-generation andro-
gen receptor inhibitor enzalu-
tamide has been associated 

with cognitive changes and adverse 
events related to the central nervous 
system, such as fatigue.1 Penetration 
of the blood-brain barrier is lower 
with darolutamide than enzalutamide, 
which may reduce the risk of fatigue 
and cognitive impairment.2 The phase 
2 ODENZA trial was an open-label, 
multicenter, prospective, random-
ized, crossover study that compared 
patient preferences for darolutamide 
vs enzalutamide.3,4 The trial ran-
domly assigned 250 patients with 
asymptomatic or mildly symptomatic 
metastatic castration-resistant prostate 
cancer (mCRPC) to treatment with 

darolutamide (1200 mg/day for 12 
weeks) followed by enzalutamide 
(160 mg/day for 12 weeks) or the 
opposite sequence. Darolutamide is a 
structurally distinct androgen receptor 
antagonist approved by the US Food 
and Drug Administration (FDA) for 
treatment of nonmetastatic castration-
resistant prostate cancer (nmCRPC). 

As reported at the 2021 American 
Society of Clinical Oncology annual 
meeting, 48.5% of patients preferred 
darolutamide, 40.0% preferred enzalu-
tamide, and 11.5% had no preference.3 

This difference did not reach statistical 
significance. Decreased fatigue was 
reported as the most common factor 
influencing patient preference.

A key secondary endpoint of the 

ODENZA trial was assessment of 
cognitive function with computerized 
cognitive tests. At the 2021 European 
Society for Medical Oncology (ESMO) 
congress, Emeline Colomba, MD, 
presented an analysis of the ODENZA 
trial that focused on differences in cog-
nitive changes with enzalutamide vs 
darolutamide.4 The patients completed 
cognitive tests measuring psychomo-
tor function, visual attention, working 
memory, executive function, verbal 
learning, and verbal memory prospec-
tively at baseline and during each 
12-week treatment period. 

Data were available for 193 
patients. Performance on verbal learn-
ing, assessed using the International 
Shopping List Test, was significantly 
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Figure 1.  CogState memory composite score according to assessment period and visit among the modified intention-to-treat population in 
the randomized, crossover phase 2 trial ODENZA trial. The trial compared patient preferences for darolutamide vs enzalutamide in men with 
asymptomatic or mildly symptomatic mCRPC. The box indicates the IQR (first and third) and median. The asterisk indicates the mean. The 
whiskers indicate the minimum/maximum. The outlier is >1.5 (IQR). A higher score indicates better performance. The score from assessment 
period 1 postbaseline is equivalent to the score from assessment period 2 baseline for the individual tests. IQR, interquartile range; mCRPC, 
metastatic castration-resistant prostate cancer. Adapted from Colomba E et al. ESMO abstract 603P. Ann Oncol. 2021;32(suppl 5).4
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better with darolutamide vs enzalu-
tamide in both treatment periods, 
reaching clinically meaningful dif-
ferences in the second period (effect 
size, 0.62; P=.0001) and overall (effect 
size, 0.54; P<.0001). Performance on 
the International Shopping List Test–
Delayed Recall, which measured verbal 
memory, was also significantly better 
with darolutamide vs enzalutamide, 
although the effect sizes were less pro-
nounced, at 0.4 (P=.01) for the second 
period and 0.29 (P=.0075) overall. 

The investigators noted that the 

improvements with darolutamide vs 
enzalutamide on episodic memory 
impacted both the learning of new 
information and the recall of that 
information following a short delay. 
Composite memory scores also showed 
a moderate benefit in episodic memory 
with darolutamide vs enzalutamide 
(Figure 1). Tests measuring executive 
function showed nonsignificant trends 
toward a benefit with darolutamide.
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Darolutamide Maintenance in Metastatic Castration-Resistant 
Prostate Cancer Previously Treated With Novel Hormonal Agents and 
Nonprogressive Disease After Subsequent Treatment With a Taxane: 
A Randomized, Double-Blind, Placebo-Controlled Phase II Trial (SAKK 
08/16)

The FDA approval of darolu-
tamide for patients with 
nmCRPC was based on the 

results of the randomized, double-
blind phase 3 ARAMIS trial. The trial 
compared darolutamide plus androgen 
deprivation therapy (ADT) vs placebo 
plus ADT in men with nmCRPC 
with a prostate-specific antigen (PSA) 
doubling time of 10 months or less. 
Patients were assigned 2:1 to treatment 
with darolutamide at 600 mg twice 
daily (n=955) or placebo (n=554), 
along with ADT.1 In the primary analy-
sis, the median metastasis-free survival 
was 40.4 months in the darolutamide 
arm vs 18.4 months in the placebo 
arm (hazard ratio [HR] for metastasis 
or death in the darolutamide group, 
0.41; 95% CI, 0.34-0.50; P<.001).1 
Given the benefit of darolutamide 
among patients with nmCRPC, trials 
are underway evaluating the potential 
role of this treatment in other prostate 
cancer settings. 

At the 2021 ESMO congress, 
Richard Cathomas, MD, presented 

the results of SAKK 08/16, an 
international, double-blind, placebo-
controlled, proof-of-concept phase 
2 trial that evaluated darolutamide as 
maintenance therapy among patients 
with mCRPC previously treated with 
a novel hormonal agent.2 The trial 
enrolled 92 patients with mCRPC 
who had received enzalutamide and/or 
abiraterone acetate for at least 8 weeks 
before receiving a taxane. The patients 
had nonprogressive disease after treat-
ment with docetaxel (at a cumulative 
dose of ≥300 mg/m2) or cabazitaxel (at 
a dose of ≥80 mg/m2) and were con-
tinuing to receive ADT.

Patients were randomly assigned 
to receive darolutamide at 600 mg 
twice daily or placebo twice daily, each 
with best supportive care. Stratification 
factors included country of residence, 
performance status, sites of metas-
tases, prior treatment, and planned 
start of maintenance treatment after 
the last taxane dose (<35 days vs ≥35 
days). The start of maintenance was 
planned for 2 to 8 weeks after the last 

taxane dose. The primary endpoint was 
radiographic progression-free survival 
(rPFS) at 12 weeks after initiation of 
treatment. The baseline characteristics 
for the 90 evaluable patients were 
well balanced between the arms. The 
patients’ median age was 71 years. 
Prior novel hormonal agents included 
abiraterone acetate in 60%, enzalu-
tamide in 31%, and both in 9%; 26% 
of patients had a response to their 
novel hormonal agent.

The trial met its primary end-
point. At week 12, rPFS was 64.7% 
(95% CI, 47.6%-77.5%) with darolu-
tamide vs 52.2% with placebo (95% 
CI, 36.1%-66.1%).2 The median rPFS 
was 5.5 months vs 4.5 months, respec-
tively (HR, 0.54; 95% CI, 0.32-0.91; 
log-rank P=.017; Figure 2). Dr Catho-
mas noted that the improvement was 
statistically significant but clinically 
modest. The median event-free survival 
was 5.4 months with darolutamide vs 
2.9 months with placebo (HR, 0.46; 
95% CI, 0.29-0.73; log-rank P<.001; 
Figure 3). The median overall survival 
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(OS) was 24.0 months vs 21.3 months, 
respectively, a difference that did not 
reach statistical significance (P=.18).

PSA response rates were higher 
with darolutamide vs placebo. A PSA 
response of 30% was reported in 31% 
of the darolutamide arm vs 9% of the 
placebo arm. A PSA response of 50% 

was reported in 22% vs 4%, respec-
tively. A PSA response of 90% was seen 
in 2% vs 0%. The median duration of 
a 50% decrease in PSA was 7.7 months 
with darolutamide vs 2.8 months with 
placebo.

Subgroup analyses suggested that 
the benefit of darolutamide may vary 

based on the patient’s response to the 
previous new hormonal agent.2 The 
29 patients with a complete or partial 
response to a previous novel hormonal 
agent appeared to have a greater rPFS 
and OS benefit with darolutamide vs 
placebo. This benefit was not observed 
among the 61 patients in whom the 
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progression-free survival 
in the SAKK 08/16 study, 
a double-blind, placebo-
controlled, proof-of-
concept phase 2 trial that 
evaluated darolutamide 
as maintenance therapy 
in patients with mCRPC 
previously treated with 
a novel hormonal agent. 
HR, hazard ratio; mCRPC, 
metastatic castration-
resistant prostate cancer; 
rPFS, radiographic 
progression-free survival. 
Adapted from Cathomas 
R et al. ESMO abstract 
LBA26. Ann Oncol. 
2021;32(suppl 5).2
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EFS, event-free survival; 
HR, hazard ratio; mCRPC, 
metastatic castration-
resistant prostate cancer. 
Adapted from Cathomas 
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LBA26. Ann Oncol. 
2021;32(suppl 5).2
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prior novel hormonal agent led to 
stable or progressive disease. 

Treatment with maintenance 
darolutamide appeared to be well tol-
erated. Grades 1, 2, and 3 treatment-
related adverse events (TRAEs) were 
reported in 26%, 13%, and 2%, of 
patients, respectively. Rates in the 
placebo arm were 22%, 15%, and 2%, 
respectively. Fatigue was reported in 
11% of the darolutamide arm vs 20% 
of the placebo arm. The most common 
TRAE reported with darolutamide 

was bone pain and arthralgia, which 
occurred in 13% of patients (vs 2% in 
the placebo arm).

In summary, this proof-of-con-
cept study met its primary endpoint, 
demonstrating an improvement in 
rPFS with maintenance darolutamide. 
Darolutamide had a favorable toxic-
ity profile. Dr Cathomas noted that 
findings from the subgroup analy-
sis—which identified an association 
between a patient’s response to a prior 
new hormonal agent and benefit from 

maintenance darolutamide—may help 
inform the design of a phase 3 trial. 
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Cabozantinib in Combination With Atezolizumab in Patients With 
Metastatic Castration-Resistant Prostate Cancer: Results of Expanded 
Cohort 6 of the COSMIC-021 Study

Cabozantinib is a multitargeted 
tyrosine kinase inhibitor 
(TKI) that is approved by 

the FDA for use in certain patients 
with advanced renal cell carcinoma, 
hepatocellular carcinoma, and locally 
advanced or metastatic differentiated 
thyroid cancer.1 Biomarker analyses 
and preclinical studies have sug-
gested that cabozantinib activates the 
immune system,2,3 providing a ratio-
nale for combination with immune 
checkpoint inhibitors.

The phase 1b COSMIC-021 study 
is evaluating cabozantinib in combina-
tion with atezolizumab, an antibody 
that binds to programmed death ligand 
1 (PD-L1), in patients with various solid 
tumors.4 Cohort 6 focuses on patients 
with mCRPC who developed radio-
graphic progression after enzalutamide 
and/or abiraterone acetate. The patients 
had an Eastern Cooperative Oncology 
Group (ECOG) performance status of 
0 to 1, and they had not received prior 
chemotherapy, except for docetaxel for 
metastatic castration-sensitive prostate 
cancer. Patients received cabozantinib 
orally at 40 mg/day plus atezolizumab 
intravenously at 1200 mg every 3 weeks. 

The primary endpoint of the 
COSMIC-021 study was investigator-

assessed objective response rate (ORR) 
per the Response Evaluation Criteria 
in Solid Tumors v1.1. Secondary and 
exploratory endpoints included safety, 
progression-free survival (PFS), OS, 
and biomarker analysis. The subset 
of patients with visceral metastases 
or extrapelvic lymphadenopathy was 
noted as a key subgroup. 

In an early analysis of this cohort, 
presented in 2020, cabozantinib in 
combination with atezolizumab dem-
onstrated encouraging activity and a 
manageable toxicity profile, including 
in patients with visceral metastases 
and/or extrapelvic lymphadenopathy.4 
At the 2021 ESMO congress, Neeraj 
Agarwal, MD, reported updated find-
ings for 132 enrolled patients, with a 
median follow-up of 15.2 months.5 
The patients’ median age was 70 years 
(range, 49-90). The Gleason score at 
diagnosis was 8 or higher in 63%, 41% 
had undergone a prior prostatectomy, 
and 25% had received docetaxel for 
metastatic castration-sensitive prostate 
cancer. Visceral metastases were pres-
ent in 32% of patients, and extrapelvic 
lymphadenopathy was reported in 
60%. Metastatic sites included the 
lymph nodes (80%), bone (54%), 
lungs (19%), and liver (13%). 

Treatment with cabozantinib plus 
atezolizumab led to an investigator-
assessed ORR of 23% (including 
complete responses in 2%) and 
stable disease in 61%, for a disease 
control rate of 84%.5 Among the 
101 patients with visceral metastases 
or extrapelvic lymphadenopathy, the 
investigator-assessed ORR was 27%, 
which included a complete response 
rate of 2%. Stable disease was reported 
in 61%. The disease control rate was 
therefore 88%. The regimen therefore 
appears to be active in this subgroup 
of patients with a poor prognosis. The 
median duration of response was 6.9 
months in patients with and with-
out visceral metastases or extrapelvic 
lymphadenopathy. The median time to 
response was 1.7 months in both sets 
of patients.

The blinded independent review 
committee reported ORR rates of 15% 
to 18%.5 PD-L1 status was known for 
75 patients and did not correspond 
to response. The median PFS was 5.5 
months per investigator assessment 
and 5.7 months per assessment by the 
independent review committee. The 
median OS was 18.4 months. Reduc-
tions in PSA were observed in 47% of 
evaluable patients (55 of 118); the PSA 
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reduction was 50% or higher in 23% 
of patients. Similar rates of PSA reduc-
tions were reported for patients with 
visceral metastases and/or extrapelvic 
lymphadenopathy. Analyses of best 
change from baseline in the sum of 
the target lesions showed regression in 
77% of 128 evaluable patients accord-
ing to investigator review and in 70% 
of 120 evaluable patients according to 
independent review (Figure 4).

The median duration of treat-
ment was 5.7 months (range, 0.4-27 
months). Adverse events (AEs) led to 
dose reductions in 43% of patients and 
dose delays in 43%. Disease progres-
sion was the most common reason for 
discontinuation of study treatment, 
and reported in 45% of patients. 
Discontinuations owing to TRAEs 
were attributed to cabozantinib and/
or atezolizumab in 21% of patients, 
cabozantinib in 18%, atezolizumab in 
14%, and both in 10%. 

Dr Agarwal noted that the safety 
profile was manageable and consistent 
with prior reports.5 The most common 

TRAEs of any grade included diarrhea 
(55%), fatigue (43%), nausea (42%), 
decreased appetite (34%), dysgeusia 
(27%), palmar-plantar erythrodyses-
thesia (25%), vomiting (23%), weight 
loss (23%), and aspartate aminotrans-
ferase elevation (20%). The most 
common grade 3/4 TRAEs included 
pulmonary embolism (8.3%), diar-
rhea (6.8%), fatigue (6.8%), and 
hypertension (6.8%). Grade 4 TRAEs 
were infrequent, occurring in 3% of 
patients. The single grade 5 event was 
dehydration in a 90-year-old patient. 
Potential immune-related AEs were 
reported in 66% of patients; these 
events were grade 3/4 in 20%. Corti-
costeroids were needed to treat AEs in 
17% of patients. 

The study investigators concluded 
that cabozantinib plus atezolizumab 
showed encouraging activity in patients 
with mCRPC, including in the sub-
group of patients with visceral disease 
or distant lymph node metastasis. The 
phase 3 CONTACT-02 trial is evaluat-
ing cabozantinib plus atezolizumab vs 

a second novel hormonal therapy in 
patients with mCRPC with visceral 
or extrapelvic lymph node metastasis 
after 1 prior novel hormonal therapy.6

References
1. Cabometyx [package insert]. Alameda, CA: Exelixis, 
Inc; 2021.
2. Kwilas AR, Ardiani A, Donahue RN, Aftab DT, 
Hodge JW. Dual effects of a targeted small-molecule 
inhibitor (cabozantinib) on immune-mediated killing 
of tumor cells and immune tumor microenvironment 
permissiveness when combined with a cancer vaccine. J 
Transl Med. 2014;12:294.
3. Tolaney SM, Ziehr DR, Guo H, et al. Phase II and 
biomarker study of cabozantinib in metastatic triple-neg-
ative breast cancer patients. Oncologist. 2017;22(1):25-32.
4. Agarwal N, Loriot Y, McGregor BA, et al. Cabo-
zantinib (C) in combination with atezolizumab (A) 
in patients (pts) with metastatic castration-resistant 
prostate cancer (mCRPC): results of cohort 6 of the 
COSMIC-021 study [ASCO abstract 139]. J Clin 
Oncol. 2020;38(suppl 15).
5. Agarwal N, McGregor B, Maughan BL, et al. 
Cabozantinib in combination with atezolizumab in 
patients with metastatic castration-resistant prostate 
cancer: results of expanded cohort 6 of the COS-
MIC-021 study [ESMO abstract LBA24]. Ann Oncol. 
2021;32(suppl 5).
6. ClinicalTrials.gov. Study of cabozantinib in com-
bination with atezolizumab versus second NHT in 
subjects with mCRPC (CONTACT-02). https://
clinicaltrials.gov/ct2/show/NCT04446117. Identifier: 
NCT04446117. Accessed October 16, 2021.

Be
st

 P
er

ce
nt

 C
ha

ng
e 

Fr
om

 B
as

el
in

e

60

Regression in 70% of 120 evaluable patients

mCRPC without visceral metastases/extrapelvic lymphadenopathy

mCRPC with visceral metastases/extrapelvic lymphadenopathy

40

20

–20

–40

–60

–80

–100

0

Figure 4.  Best change from baseline 
in the sum of target lesions per a 
blinded independent review committee 
among patients with mCRPC in 
the phase 1b COSMIC-021 study, 
which evaluated cabozantinib in 
combination with atezolizumab in 
patients with solid tumors. mCRPC, 
metastatic castration-resistant prostate 
cancer. Adapted from Agarwal N et al. 
ESMO abstract LBA24. Ann Oncol. 
2021;32(suppl 5).5



Clinical Advances in Hematology & Oncology  Volume 19, Issue 11, Supplement 23  November 2021  11

HIGHL IGHTS IN  PROSTATE CANCER FROM THE 2021 ESMO CONGRESS AND THE 2021 AUA MEET ING

Impact of Darolutamide on Local Symptoms in Patients With 
Nonmetastatic Castration-Resistant Prostate Cancer 

In the phase 3 ARAMIS trial, the 
addition of darolutamide to ADT 
improved median metastasis-free 

survival.1 At the 2021 meeting of 
the American Urological Association 
(AUA), Neal Shore, MD, presented 
an analysis of the ARAMIS trial that 
evaluated the relationships between 
PSA response and the following fac-
tors: urinary and bowel AEs, time to 
deterioration in quality of life, and 
prostate cancer–related invasive proce-
dures with darolutamide vs placebo.2 
A prior prostatectomy was reported 
in 25.0% of the darolutamide arm 
and 24.2% of the placebo arm. Prior 
radiotherapy was reported in 18.5% vs 
16.1% of patients, respectively. 

There were minimal differences 
with darolutamide vs placebo in the 
incidences of urinary tract infections 

(5.3% vs 5.6%), abnormally frequent 
urination (4.4% vs 3.2%), and hema-
turia (4.5% vs 5.4%).2 Rates were 
lower with darolutamide vs placebo for 
urinary retention (3.8% vs 7.4%) and 
dysuria (2.6% vs 5.2%). In the darolu-
tamide arm, greater PSA responses 
appeared to be associated with lower 
rates of urinary retention and dysuria. 
These events were each reported in 
5.1% of patients with a PSA response 
below 50%. Among patients with a 
PSA response between 50% to 90%, 
urinary retention occurred in 4.2% 
and dysuria occurred in 3.2%. Among 
those with a PSA response higher than 
90%, they were reported in 2.2% and 
0.5%, respectively.

Darolutamide was also associated 
with a significant delay vs placebo in 
the time to deterioration of quality 

of life, defined as the first occurrence 
of a minimally important difference 
in the European Organization for 
Research and Treatment of Cancer 
Quality of Life Questionnaire–Pros-
tate Cancer (EORTC QLQ-PR25) 
subscales of urinary symptoms (25.8 
vs 14.8 months; HR, 0.64; 95% CI, 
0.54-0.76; P<.01; Figure 5) and bowel 
symptoms (18.4 vs 11.5 months; HR, 
0.78; 95% CI, 0.66-0.92; P<.01). The 
time to first occurrence of a 3-point 
or higher decline from baseline in the 
Functional Assessment of Cancer Ther-
apy–Prostate, Prostate Cancer Subscale 
(FACT-P PCS) was also extended with 
darolutamide vs placebo (11.1 vs 7.9 
months; HR, 0.80; 95% CI, 070-0.91; 
P=.0005).

The need for locally invasive pro-
cedures differed between the treatment 
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Pain when urinating

Total urinary symptoms
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Figure 5.  Urinary symptoms reported by patients in an analysis of the phase 3 ARAMIS trial, which compared darolutamide plus ADT vs 
ADT alone in men with nmCRPC. Patients completed the EORTC QLQ-PR25. ADT, androgen deprivation therapy; EORTC QLQ-PR25, 
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire–Prostate Cancer; D, darolutamide; HR, hazard 
ratio; nmCRPC, nonmetastatic castration-resistant prostate cancer; P, placebo. aNominal 95% CIs are provided uncontrolled for multiple 
inferential analyses. Adapted from Shore N et al. AUA abstract PD34-10. J Urol. 2021;206(suppl 3).2
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arms. An invasive procedure related to 
prostate cancer was required by 4.7% 
of the darolutamide arm vs 9.6% of  
the placebo arm. The time to first pro-
cedure was significantly delayed with 
darolutamide vs placebo (HR, 0.416; 
95% CI, 0.279-0.620; P<.001).

In summary, this analysis of local 
symptoms reported in the ARAMIS 
trial showed that darolutamide reduced 
local urinary and bowel symptoms, 
improved quality of life, and decreased 
requirements for locally invasive pro-
cedures among men with nmCRPC.
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Abiraterone Acetate Plus Prednisolone With or Without Enzalutamide 
Added to Androgen Deprivation Therapy (ADT) Compared to ADT 
Alone for Men With High-Risk Nonmetastatic Prostate Cancer: 
Combined Analysis From Two Comparisons in the STAMPEDE Platform 
Protocol

Among patients with high-risk 
nonmetastatic prostate cancer, 
the current standard treat-

ment of 3 years of ADT plus local 
radiotherapy is associated with high 
rates of post-treatment failure.1 The 
randomized, open-label phase 2/3 
STAMPEDE trial evaluated various 
approaches to the treatment of men 
with hormone-naive prostate cancer. 
Although docetaxel has demonstrated 
a significant OS benefit in patients 
with M1 prostate cancer, it provided 

no significant improvement in OS 
or metastasis-free survival in patients 
with M0 prostate cancer in the STAM-
PEDE trial or the GETUG-12 trial.2,3 
Similarly, the addition of abiraterone 
acetate, enzalutamide, or apalutamide 
to ADT improved outcomes among 
patients with M1 prostate cancer in 
the STAMPEDE study and other 
trials.4-8 However, initial analyses indi-
cated that there was no clear benefit 
seen with the addition of abiraterone 
acetate and prednisolone/prednisone 

(AAP) to ADT in patients with M0 
prostate cancer.

At the 2021 ESMO congress, 
Gerhardt Attard, MD, PhD, presented 
an analysis from the STAMPEDE trial 
that evaluated the benefit of adding 
AAP, with or without enzalutamide, 
to ADT in patients with high-risk M0 
prostate cancer.9 For newly diagnosed 
patients, high risk was defined as the 
presence of node-positive disease or 
at least 2 of the following criteria: 
stage T3 or T4, PSA of 40 ng/mL or 
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higher, or a Gleason score of 8 to 10. 
Patients who relapsed after prior radi-
cal prostatectomy or radiation therapy 
were eligible for enrollment if they 
had node-positive disease, a PSA of 4 
ng/mL or higher that was rising at a 
doubling time of less than 6 months, 
or a PSA of 20 ng/mL or higher. 
Patients received the standard of care 
plus 2 years of AAP with or without 
enzalutamide. Local radiotherapy was 
planned when appropriate.

The trial enrolled 1974 patients. 
Their median age was 68 years, their 
median PSA was 34 ng/mL, and 39% 
had N1 disease.9 Only 3% of patients 
were experiencing relapsed disease 
after their prior treatment. Local 
radiotherapy was planned for 99% 
of newly diagnosed patients with N0 
disease, 71% with N1 disease, and 7% 
of previously treated patients.

After a median follow-up of 72 
months, the addition of AAP (with or 
without enzalutamide) to ADT was 
associated with a significant improve-
ment in metastasis-free survival (HR, 
0.53; P=2.9 × 10-11; Figure 6) and OS 
(HR, 0.60; P=9.3 × 10-7).9 The 6-year 

metastasis-free survival rate improved 
from 69% to 82% with the addition 
of AAP-based therapy, and the 6-year 
OS rate improved from 77% to 86%. 
Improvements were also reported for 
prostate cancer-specific survival (HR, 
0.49; P=1.3 × 10-6) and PFS (HR, 
0.44; P=5.2 × 10-15). Subgroup analy-
ses showed no differences in the benefit 
of AAP according to baseline factors. 
A prespecified subgroup analysis by 
randomization period showed no dif-
ference in treatment effect with AAP 
alone vs AAP with enzalutamide.

The addition of enzalutamide to 
AAP was associated with increased 
toxicity, including higher rates of grade 
3 erectile dysfunction, hypertension, 
fatigue, and grade 3/4 transaminitis. 
The investigators concluded that AAP-
based therapy should be considered a 
new standard of care for patients with 
high-risk M0 prostate cancer who are 
initiating treatment with ADT.
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Time Course Profile of Adverse Events of Interest and Serious Adverse 
Events With Darolutamide in the ARAMIS Trial

Treatment-related toxicity is a 
significant concern for patients 
with nmCRPC, who are often 

asymptomatic. These patients may 
be treated with long-term androgen 
receptor inhibitor therapy, which 
can lead to significant toxicities that 
affect quality of life, including fatigue, 
falls, fractures, hypertension, mental 
impairment, and rash.1,2 In the pivotal 
phase 3 ARAMIS trial, darolutamide 
was associated with a low incidence of 
AEs, with rates similar to placebo.3,4 
The only AE occurring in more than 
10% of patients receiving darolu-
tamide was fatigue, reported in 13.2% 

of patients vs 8.3% for placebo. 
To gain further understanding 

regarding the timing of AEs associated 
with darolutamide, Christian Gratzke, 
MD, and colleagues conducted an 
analysis of the ARAMIS trial that 
focused on the time intervals in which 
AEs arose.5 Throughout the first 24 
months of the double-blind treatment 
period, fatigue was the only AE with 
an incidence that was more than 2% 
higher with darolutamide than placebo 
(12.6% vs 8.3%). Darolutamide and 
placebo were associated with similar 
rates of other AEs, including hyperten-
sion (7.3% vs 6.3%), falls (4.8% vs 

4.7%), fractures (4.6% vs 3.4%), rash 
(2.9% vs 1.1%), and mental impair-
ment (1.8% in each arm). 

Fatigue tended to develop early 
during treatment in both arms. Cases of 
fatigue occurred during the first month 
of treatment in 5.9% of patients in the 
darolutamide arm vs 4.0% of those in 
the placebo arm. Conversely, falls and 
fractures most often occurred after the 
first month of treatment in both arms 
(Figure 7). Development of new-onset 
hypertension did not correspond to a 
specific time interval. Rash most often 
occurred during the first 4 months of 
treatment and was usually grade 1 or 2. 
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The rates of initial onset and cumula-
tive incidence of grade 3/4 toxicities 
were similar between the arms (Figure 
8). Investigators concluded that the 
analysis confirmed the safety profile of 
darolutamide, showing a similar time 
of onset and cumulative incidence as 
placebo for most AEs.
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Biomarker Analysis of Men With Enzalutamide-Resistant Metastatic 
Castration-Resistant Prostate Cancer Treated With Pembrolizumab + 
Enzalutamide in KEYNOTE-199

KEYNOTE-199 was a 5-cohort 
open-label phase 2 trial that 
evaluated the antitumor activ-

ity and safety of pembrolizumab in 
patients with mCRPC.1 Cohorts 1 
through 3 focused on patients previ-
ously treated with chemotherapy, 
whereas cohorts 4 and 5 enrolled che-
motherapy-naive patients who devel-
oped progressive disease after an initial 
response to enzalutamide. Patients in 
cohort 4 (n=81) had measurable dis-
ease. Patients in cohort 5 (n=45) had 
bone-predominant disease. Patients 
in cohorts 4 and 5 received pembro-
lizumab at 200 mg every 3 weeks, 
plus continuation of enzalutamide, 
for up to 2 years or until progression, 

toxicity, or withdrawal. Key endpoints 
included ORR, duration of response, 
time to PSA progression, rPFS, OS, 
and safety.2 

Results from cohorts 4 and 5 were 
previously reported. Pembrolizumab 
demonstrated an ORR of 12% in 
cohort 4, with a median duration of 
response of 6 months.2 The disease 
control rate in cohorts 4 and 5 was 
51%, and the PSA response rate was 
14%.2 

At the 2021 ESMO congress, Julie 
Graff, MD, presented results from a 
biomarker analysis of cohorts 4 and 
5 from the KEYNOTE-199.3 Assess-
ments included tumor mutational 
burden as measured by whole exome 

sequencing (n=64), the PD-L1 com-
bined positive score by immunohis-
tochemistry (n=124), and an 18-gene 
T-cell–inflamed gene expression pro-
file (n=51). Researchers investigated 
associations between these biomarkers 
and clinical outcomes, including ORR 
in cohort 4 only and disease control 
rate (≥6 months), PSA response, PFS, 
PSA progression, and OS in cohorts 4 
and 5.

The analyses identified potential 
trends toward a positive association 
between responses to pembrolizumab 
and tumor mutational burden (Figure 
9), with potential correlations noted 
for ORR, disease control rate, disease 
control rate of at least 6 months, and 
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Figure 9.  A biomarker analysis of men 
with enzalutamide-resistant mCRPC 
treated with pembrolizumab plus 
enzalutamide in the KEYNOTE-199 trial 
showed a positive association between 
responses to pembrolizumab and tumor 
mutational burden. mCRPC, metastatic 
castration-resistant prostate cancer; TMB, 
tumor mutational burden. Adapted from 
Graff JN et al. ESMO abstract 61MO. Ann 
Oncol. 2021;32(suppl 5).3
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PSA response, as well as time-to-event 
outcomes (PFS, PSA progression, and 
OS).3 No associations were noted for 
the PD-L1 combined positive score 
or T-cell–inflamed gene expression 
profile. Dr Graff noted that this study 
was an exploratory analysis with small 

sample sizes, and therefore results 
should be interpreted with caution.
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Health-Related Quality of Life, Pain, and Safety Outcomes in the 
Phase III VISION Study of 177Lu-PSMA-617 in Patients With Metastatic 
Castration-Resistant Prostate Cancer

Lutetium-177 (177Lu)-PSMA-617 
is a radioligand therapy that 
delivers beta-particle radiation 

in a targeted manner to cells that 
express the prostate-specific membrane 
antigen (PSMA) and to the microen-
vironment. The international, open-
label phase 3 VISION trial evaluated 
the addition of 177Lu-PSMA-617 to 
standard of care in men with PSMA-
positive, previously treated mCRPC.1 
The patients had received previous 
treatment with at least 1 androgen 
receptor pathway inhibitor and 1 or 2 

taxane regimens. Protocol-permitted 
standard of care, as selected by the 
investigator, was planned before ran-
domization and excluded chemother-
apy, immunotherapy, radium-223, and 
investigational drugs. An ECOG per-
formance status of 0 to 2 was required 
for enrollment, as was adequate organ 
and bone marrow function. Patients 
were randomly assigned 2:1 to 177Lu-
PSMA-617 plus standard of care or 
standard of care alone. 

The study met the primary end-
points of rPFS and OS. The addition 

of 177Lu-PSMA-617 to the standard of 
care significantly improved the median 
rPFS (8.7 vs 3.4 months; HR, 0.40; 
99.2% CI, 0.29-0.57; P<.001) and the 
median OS (15.3 vs 11.3 months; HR, 
0.62; 95% CI, 0.52-0.74; P<.001).1 

At the 2021 ESMO congress, 
Karim Fizazi, MD, PhD, presented 
additional secondary outcomes from 
the VISION trial, including health-
related quality of life, pain, and safety.2 
Health-related quality of life was 
assessed with the FACT-P question-
naire. Pain was assessed using the Brief 

Ev
en

t-
Fr

ee
 P

ro
ba

bi
lit

y 
(%

)

(95% CI, 0.35-0.61)
P<.001 (2-sided, nominal, 
noninferential analysis)

Hazard ratio, 0.46

Median, 9.7 vs 2.4 months

177Lu-PSMA-617 + standard of care (n=385)

385 289 255 235 201 167 146 126 110 89 76 72 54 51 46 33 27 21 10 7 4 2 1 0
196 97 66 42 30 21 14 10 8 8 6 6 5 5 4 4 3 2 2 2 0 0 0 0

Time From Randomization (months)

0

10

20

30

40

50

60

70

90

80

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Standard of care alone (n=196)

Number of Patients Still at Risk
177Lu-PSMA-617 + standard of care

Standard of care alone

Figure 10.  Time to 
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resistant prostate cancer. 
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radiographic progression-
free survival. Adapted 
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abstract 576MO. Ann 
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Pain Inventory–Short Form.
The analyses revealed significant 

improvements with 177Lu-PSMA-617 
plus standard of care vs standard of 
care alone in the median time to wors-
ening of health-related quality of life 
(9.7 vs 2.4 months; HR, 0.46; 95% 
CI, 0.35-0.61; P<.001; Figure 10) and 
the median time to worsening of pain 
(14.3 vs 2.9 months; HR, 0.45; 95% 
CI, 0.33-0.60; P<.001).2 The median 
time to first symptomatic skeletal 
event was also significantly longer with 
177Lu-PSMA-617 plus standard of care 
vs standard of care alone (11.5 vs 6.8 

months; HR, 0.50; 95% CI, 0.40-
0.62; P<.001).

The most common treatment-
emergent AE was fatigue, reported 
in 49.1% of patients in the 177Lu-
PSMA-617 arm vs 29.3% in the con-
trol arm. Grade 3 or higher bone mar-
row suppression occurred in 23.4% 
vs 6.8% of patients, respectively. The 
most common hematologic AE was 
anemia, which was reported in 31.8% 
and 13.2% of patients, respectively. 
The incidence of dry mouth was 
39.3% in the 177Lu-PSMA-617 arm 
and 1.0% in the control arm. Nausea 

and vomiting occurred in 39.3% and 
17.1% of patients, respectively, and 
renal events occurred in 8.7% and 
5.9% of patients. 
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Final Overall Survival Analysis From ARCHES: A Phase 3, Randomized, 
Double-Blind, Placebo-Controlled Study of Enzalutamide Plus 
Androgen Deprivation Therapy in Men With Metastatic Hormone-
Sensitive Prostate Cancer

For men with metastatic hor-
mone-sensitive prostate cancer 
(also known as castration-sen-

sitive prostate cancer), recommended 
therapeutic options include ADT with 
either an androgen pathway inhibitor 
(eg, abiraterone acetate, apalutamide, 
or enzalutamide) or docetaxel.1 For 
patients who have de novo low-vol-
ume disease, external beam radiation 
therapy to the primary tumor is also 
recommended.

The FDA approved the combina-
tion of enzalutamide plus ADT for 
patients with metastatic hormone-
sensitive prostate cancer based on 
results of the phase 3 ARCHES trial. 
This study demonstrated a significant 
improvement in outcomes with the 
addition of enzalutamide to ADT.2 
The ARCHES trial enrolled 1150 men 
with metastatic hormone-sensitive 
prostate cancer with an ECOG perfor-
mance status of 0 to 1. Upon enroll-
ment, the patients’ current duration 
of ADT in the metastatic setting was 
3 months or less; the duration could 
reach 6 months in patients who had 

received prior docetaxel. The patients 
were stratified based on the volume of 
disease and the duration of any prior 
docetaxel therapy. They were randomly 
assigned to receive enzalutamide at 
160 mg/day plus ADT (n=574) or pla-
cebo plus ADT (n=576). Discontinu-
ation criteria included radiographic 
progression, unacceptable toxicity, or 
initiation of a new or investigational 
therapy for prostate cancer.

In the primary analysis, the addi-
tion of enzalutamide to ADT was asso-
ciated with a significant improvement 
in the primary endpoint of rPFS (HR, 
0.39; P<.001), along with reductions 
in the risk of PSA progression, initia-
tion of new therapy, first symptomatic 
skeletal event, castration resistance, 
and pain progression.2 The patients’ 
baseline quality of life was high and 
maintained over time. The addition of 
enzalutamide was well tolerated. Grade 
3 or higher AEs occurred in 24.3% of 
the enzalutamide arm vs 25.6% of the 
placebo arm. Based on the demon-
strated benefit of enzalutamide, the 
trial was unblinded to allow patients 

in the placebo arm to cross over to 
receive enzalutamide plus ADT as 
part of an ongoing open-label exten-
sion trial. Overall, 184 patients in the 
placebo arm (31.9%) gave consent to 
cross over, and 180 patients (31.3%) 
received treatment with enzalutamide 
plus ADT. The median time to cross-
over was 21.5 months.

At the time of the primary 
analysis of the ARCHES trial, the 
OS data were immature. At the 2021 
ESMO congress, Andrew Armstrong, 
MD, MSc, presented updated results 
from ARCHES, including the final 
prespecified analyses of OS, time to 
subsequent therapy, and safety data.3 
The baseline characteristics were well 
balanced between the 2 arms. The 
patients’ median age was 70 years, 
and 77% had an ECOG performance 
status of 0.2 Patients in the placebo 
crossover group tended to have more 
favorable characteristics. Their rate 
of high-volume disease was 50%, vs 
64.8% in the overall placebo arm 
and 61.7% in the enzalutamide arm. 
Distant metastases at diagnosis were 
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reported in 58.3% of the crossover 
arm, 63.4% of the placebo arm, and 
70.0% of the enzalutamide arm.

After a median follow-up of 44.6 
months, the addition of enzalutamide 
to ADT was associated with a signifi-
cant improvement in OS (HR, 0.66; 
95% CI, 0.53-0.81; P<.0001; Figure 
11).3 The median OS was not reached 
in either arm. The rates of 4-year OS 
were 71% with enzalutamide plus 
ADT vs 57% with ADT alone. Sub-
group analyses showed a consistent 
benefit with enzalutamide based on 
age, geographic region, ECOG per-
formance status, Gleason score, disease 
localization, baseline PSA, and disease 
volume. There was no significant dif-
ference in OS between the treatment 
arms among the 18% of patients who 
had received prior docetaxel or the 11% 
of patients with visceral metastases.

The time to next antineoplastic 
therapy was not reached with enzalu-
tamide vs 40.54 months with placebo 
(HR, 0.38; 95% CI, 0.31-0.48). Sub-
sequent therapies included docetaxel, 
enzalutamide, and abiraterone acetate. 
Including the crossover group, 70% of 
patients in the placebo arm received 

some type of life-extending therapy 
after the study treatment and 42% 
received enzalutamide plus ADT.

Safety findings were consistent 
with previous reports. Rates of some 
TRAEs were higher in the enzalutamide 
arm. However, the investigators noted 
that this increase should be considered 
in the context of the substantially lon-
ger treatment duration in the enzalu-
tamide arm of 40.2 months, compared 
with 13.8 months in the placebo arm 
and 23.9 months in the crossover arm. 
Key TRAEs included musculoskeletal 
events (39.0% with enzalutamide plus 
ADT vs 29.8% with placebo plus 
ADT), fatigue (32.2% vs 20.6%), 
hypertension (14.3% vs 6.8%), frac-
tures (13.5% vs 5.4%), falls (10.1% vs 
3.3%), cognitive/memory impairment 
(6.6% vs 2.6%), and hepatic disor-
der (5.9% vs 6.1%). The only grade 
3/4 event reported in 5% or more of 
patients receiving enzalutamide plus 
ADT was hypertension (5.1%). Dr 
Armstrong noted that cardiovascular 
risks remained low, but the incidence 
was slightly increased at this later 
follow-up. Ischemic heart disease was 
reported in 4.5% of patients receiving 

enzalutamide plus ADT vs 1.9% of 
patients receiving placebo plus ADT. 
Other cardiovascular events occurred 
in 4.4% vs 1.7%, respectively. 

In summary, this extended analy-
sis confirmed the benefit of adding 
enzalutamide to ADT in men with 
metastatic hormone-sensitive prostate 
cancer, showing a long-term survival 
benefit that was maintained across 
many subgroups, and a delay in the 
need for subsequent therapies. Dr 
Armstrong concluded that additional 
follow-up was needed to assess the 
benefit of enzalutamide in men treated 
with docetaxel and in those with vis-
ceral metastases. 
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Highlights in Prostate Cancer From the 2021 European Society for 
Medical Oncology Congress and the 2021 American Urological 
Association Meeting: Commentary

Matthew B. Rettig, MD
Medical Director
Prostate Cancer Program 
David Geffen School of Medicine at UCLA 
Los Angeles, California

ABSTRACT SUMMARY Masitinib Plus Docetaxel as First-Line Treatment 
of Metastatic Castrate-Refractory Prostate Cancer: Results From Study 
AB12003

Masitinib is a TKI that targets mast cells and macrophage activity. The randomized, 
double-blind, placebo-controlled phase 3 AB12003 trial is evaluating masitinib (6.0 
mg/kg/day) plus docetaxel as first-line therapy in patients with chemotherapy-naive 
mCRPC. The trial enrolled 714 patients who developed progressive disease during prior 
treatment with abiraterone acetate or who had an indication to start docetaxel. Michel 
Pavic, MD, PhD, presented results at the 2021 AUA meeting (Abstract LBA02-11). There 
was a significant PFS benefit with masitinib plus docetaxel vs docetaxel plus placebo 
in the prespecified target subgroup of patients with baseline alkaline phosphatase 
levels of 250 IU/mL or lower (n=450). The median PFS was 6.3 months with masitinib 
plus docetaxel vs 5.4 months with docetaxel plus placebo (HR, 0.79; 95% CI, 0.64-0.97; 
P=.0087). OS was not significantly different between the arms. There were no significant 
PFS or OS differences in the overall population. Severe AEs were reported in 79.2% of 
the masitinib arm vs 73.1% of the control arm. 

Several studies presented at the 
2021 European Society for Med-
ical Oncology (ESMO) congress 

and the 2021 American Urological 
Association (AUA) meeting provided 
important insights into the manage-
ment of patients with prostate cancer. 
Studies provided new data for darolu-
tamide, abiraterone acetate, cabozan-
tinib plus atezolizumab, enzalutamide 
plus androgen deprivation therapy 
(ADT), 177Lu-PSMA-617, and pem-
brolizumab combinations.

Darolutamide
At the ESMO meeting, Dr Emeline 
Colomba and colleagues presented an 

analysis of the phase 2 ODENZA trial 
that focused on objective computerized 
cognitive assessment.1 Darolutamide 
and enzalutamide are androgen recep-
tor (AR) antagonists that are approved 
by the US Food and Drug Administra-
tion (FDA) for the treatment of non-
metastatic castration-resistant prostate 
cancer (nmCRPC). The ODENZA 
trial compared patient preferences 
for darolutamide or enzalutamide in 
the setting of metastatic castration-
resistant prostate cancer (mCRPC).2 
The analysis by Dr Colomba evalu-
ated the potential differential impact 
of darolutamide vs enzalutamide on 
cognitive function, the rationale being 

that darolutamide has very minimal 
penetration of the central nervous 
system (CNS). In murine studies, the 
CNS concentrations are approximately 
3% of plasma concentrations.3 Patients 
enrolled in the ODENZA trial took 
defined cognitive tests every 12 weeks. 
As expected, there was a meaningful 
reduction in cognitive impairment 
with darolutamide as compared with 
enzalutamide. The improvement was 
especially apparent in episodic memory 
recall, for both the acquisition of new 
information and the recall of informa-
tion after a brief delay.

At the ESMO meeting, Dr 
Richard Cathomas and colleagues 
presented results from a double-blind, 
placebo-controlled phase 2 trial that 
evaluated darolutamide maintenance 
in men with mCRPC.4 The trial 
enrolled patients who had received 
a taxane, discontinued it, and had 
nonprogressive disease. The patients 
had also received another AR target-
ing agent prior to study entry. The 
patients were randomly assigned to 
darolutamide or placebo to evaluate 
disease progression. At least some 
of the agents that target the AR are 
known to be less effective as second-
line therapy compared with first-line 
therapy. For example, in the mCRPC 
setting, enzalutamide leads to prostate-
specific antigen (PSA) responses rates 
of approximately 30% to 35% when 
administered after abiraterone acetate 
vs close to 90% when given as first-line 
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treatment period, fatigue occurred 
in 12.6% of the darolutamide arm vs 
8.3% of the placebo arm. This analysis 
adds to the data showing that darolu-
tamide has an outstanding adverse 
event and safety profile. Darolutamide 
may be a particularly good choice for 
patients who are at risk for falls and 
fractures, as well as those who might 
experience fatigue after treatment with 
ADT or other AR inhibitors.

Abiraterone Acetate
Dr Gerhardt Attard and colleagues 
presented a combined analysis from 2 
comparisons in the STAMPEDE trial 
at the ESMO meeting.9 STAMPEDE 
is the largest controlled trial of patients 
with castration-sensitive prostate can-
cer. The study was initiated in 2005,10 
and it has made important contribu-
tions to the management of metastatic 
castration-sensitive prostate cancer and 
nonmetastatic high-risk castration-
sensitive prostate cancer. The analysis 
by Dr Attard evaluated the role of 
abiraterone acetate plus prednisolone 
added to ADT in men with high-
risk nonmetastatic prostate cancer or 
metastatic castration-sensitive prostate 
cancer.9 The initial results, which were 
published in 2017, demonstrated a 
clear, unequivocal benefit for the addi-
tion of abiraterone acetate and pred-
nisolone to ADT, but the improvement 
was largely restricted to patients with 
metastatic (M1) disease.11 The current 
analysis had longer follow-up, plus 
more endpoints for statistical power. 
Importantly, the investigators made a 
prospective change in the protocol to 
allow for metastasis-free survival to be 
the primary endpoint for the nonmeta-
static patients. This change was based 
on results from the ICECaP study, 
which demonstrated that metastasis-
free survival is a good surrogate for 
overall survival in nonmetastatic 
patients.12 Radiation was administered 
to most of the nonmetastatic patients 
as part of their initial management. 
The duration of abiraterone acetate 
and prednisolone when added to ADT 

placebo-controlled phase 3 ARAMIS 
trial of darolutamide in nmCRPC.7 
The results of the ARAMIS trial led 
to the FDA approval of darolutamide 
in these patients.8 As previously pub-
lished, the ARAMIS study showed a 
marked improvement in metastasis-
free survival with the addition of 
darolutamide to ADT.8 Remarkably, 
only 3 adverse events—fatigue, rash, 
and lower extremity pain—were at least 
2% more frequent with darolutamide 
vs placebo. The analysis by Dr Gratzke 
focused on adverse events that are com-
mon with other AR inhibitors, as well 
as events related to darolutamide.7 The 
study found no difference in the rates 
of falls and fractures, hypertension, or 
mental impairment for darolutamide 
vs placebo. The mental impairment 
reported with other AR inhibitors 
may be related to CNS penetration, 
which is expected to be minimal with 
darolutamide based on preclinical in 
vivo studies.3 There was a small dif-
ference over time in the incidence of 
fatigue and rash in the darolutamide 
arm vs the placebo. The greatest differ-
ence in incidence was for fatigue. At 
24 months during the double-blind 

treatment.5 When abiraterone acetate 
is administered after enzalutamide, the 
PSA response rates are less than 10%. 
The study by Dr Cathomas showed a 
modest impact of darolutamide on 
delaying progression,4 which was not 
surprising. It is yet to be determined 
whether this difference will translate 
into a meaningful clinical benefit. It 
is uncertain whether this regimen will 
advance to a phase 3 study. 

At the AUA meeting, Dr Neal 
Shore and colleagues presented a study 
evaluating the impact of darolutamide 
on local symptoms in patients with 
nmCRPC.6 As expected, darolutamide 
reduced local symptoms, especially 
in patients who had a PSA response 
to treatment. Urinary retention was 
reported in 3.8% of the darolutamide 
arm vs 7.4% of the placebo arm. 
Dysuria occurred in 2.6% vs 5.2%, 
respectively. This finding supports 
the efficacy of darolutamide in the 
nmCRPC setting. 

At the ESMO meeting, Dr Chris-
tian Gratzke and coworkers presented 
an analysis of the time course profile 
of adverse events among men enrolled 
in the randomized, double-blind, 

ABSTRACT SUMMARY Pembrolizumab Plus Olaparib in Patients With 
Docetaxel-Pretreated Metastatic Castration-Resistant Prostate Cancer: 
Updated Results From KEYNOTE-365 Cohort A With a Minimum of 11 
Months of Follow-Up for All Patients

Cohort A of the phase 1/2 KEYNOTE-365 trial is evaluating pembrolizumab plus olaparib 
in molecularly unselected patients with mCRPC who received previous treatment with 
docetaxel and developed progressive disease within 6 months of screening. After a 
median follow-up of 3 months in 84 treated patients, pembrolizumab plus olaparib was 
associated with a PSA response rate of 9% and an ORR of 8%. The disease control rates 
were 21% in patients with measurable disease and 24% in those with unmeasurable 
disease (Yu EY et al. 2020 ASCO GU abstract 100. J Clin Oncol. 2020;38[6 suppl]). At the 
2021 AUA meeting, Luke Nordquist, MD, presented an update after a median follow-up 
of 19.3 months (Abstract M24-14). In the 104 enrolled patients, 102 received treatment. 
The confirmed PSA response rate among 102 evaluable patients was 14.7%. Among the 
58 patients with measurable disease, the confirmed ORR was 6.9%. The median rPFS 
was 5.2 months, and median OS was 14.4 months. The most frequent TRAEs were ane-
mia (41.2%), nausea (41.2%), decreased appetite (30.4%), and fatigue (30.4%). 
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In the United States, docetaxel is 
largely used in patients with high-vol-
ume disease, and abiraterone acetate is 
used in patients with high-risk disease 
(which is similar, but not identical, 
to high-volume disease). In contrast, 
enzalutamide and apalutamide have 
improved overall survival irrespective 
of tumor burden. This analysis of the 
ARCHES trial lends further support to 
the role of enzalutamide as a potential 
option to improve overall survival for 
patients with metastatic castration-
sensitive prostate cancer.17 

177Lu-PSMA-617
At the ESMO meeting, Dr Karim 
Fizazi and coworkers presented an 
analysis of health-related quality of 
life, pain, and safety in the phase 3 
VISION study, which evaluated the 
effect of 177Lu-PSMA-617 on overall 
survival among patients with mCRPC 
who had received at least 1 androgen-
receptor signaling inhibitor and 
docetaxel-based chemotherapy.22 The 
results for the primary endpoints of 
overall survival and radiographic pro-
gression-free survival were previously 
published.23 The trial compared the 
addition of 177Lu-PSMA-617 to the 
protocol-permitted standard of care vs 
the standard of care alone. The stan-
dard of care excluded chemotherapy, 
immunotherapy, radium-223, and 
investigational drugs because of safety 
issues associated with combining these 
agents with 177Lu-PSMA-617. There-
fore, the control arm did not reflect the 
best available therapy. 

The VISION study had key sec-
ondary endpoints related to safety and 
tolerability.22 These endpoints included 
time to first skeletal-related event, 
health-related quality of life, and pain 
as measured by the FACT-P Brief Pain 
Inventory Short Form and EQ-5D-5L 
instruments. The analysis showed that 
patients in the prostate-specific mem-
brane antigen (PSMA)-based radio-
nuclide therapy arm had a significant 
improvement in these quality-of-life 
endpoints. 177Lu-PSMA-617 delayed 

The combination of cabozantinib 
plus atezolizumab led to a reasonably 
high objective response rate of approx-
imately 25% (as assessed by the inves-
tigators).14 This benefit, along with the 
biochemical response rate, has led to 
the development and initiation of a 
phase 3 study.16 If results of the phase 
3 study are positive, mCRPC may gain 
another combination regimen that 
consists of 2 agents that are not used as 
monotherapies in this setting. 

Enzalutamide Plus ADT
At the ESMO meeting, Dr Andrew 
Armstrong and colleagues presented 
results from a final overall survival 
analysis of the randomized, double-
blind, placebo-controlled phase 3 
ARCHES trial, which evaluated the 
addition of enzalutamide to ADT 
in men with metastatic hormone-
sensitive prostate cancer.17 There are 
now 4 different therapies—docetaxel, 
abiraterone acetate plus prednisone, 
enzalutamide, and apalutamide—that 
improve overall survival in patients 
with metastatic castration-sensitive 
prostate cancer.18-21 In the large phase 
3 ENZAMET trial, enzalutamide 
improved overall survival in metastatic 
castration-sensitive prostate cancer.19 
Overall survival was the primary 
endpoint in the ENZAMET trial.19 

Interestingly, in the ARCHES trial, 
radiographic progression-free survival 
was the primary endpoint, and overall 
survival was a secondary endpoint.18 

The final analysis of overall sur-
vival in the ARCHES trial showed 
an improvement with the addition of 
enzalutamide to ADT, with a hazard 
ratio that was similar to those for other 
drugs approved in this setting.17 These 
agents all have a hazard ratio for over-
all survival of approximately 0.6 to 
0.7.18-21 In general, efficacy is similar for 
docetaxel, abiraterone acetate, enzalu-
tamide, and apalutamide in patients 
with metastatic castration-sensitive 
prostate cancer. These agents do have 
different side effect profiles, contrain-
dications, and drug-drug interactions. 

was 2 years, along with 3 years of ADT. 
The analysis showed a significant 

improvement in metastasis-free sur-
vival when abiraterone acetate and 
prednisolone were added to ADT as 
compared with ADT alone.9 There was 
also a marked improvement in overall 
survival. Given the magnitude of the 
effect, these results are practice-chang-
ing. There were 2 groups of patients 
treated with abiraterone acetate. The 
first group received abiraterone acetate 
plus prednisolone alone. This treat-
ment was subsequently changed to 
include the addition of enzalutamide. 
The addition of enzalutamide to the 
abiraterone acetate arm did not have 
a meaningful impact on efficacy, but it 
did add toxicity. Similarly, the addition 
of enzalutamide to abiraterone acetate 
does not improve overall survival in 
the mCRPC setting.

The study population had very 
high-risk disease; patients typically 
had 2 of the following features: stage 
T3 or T4 disease, lymph-node positive 
disease, and a high Gleason score. The 
results, therefore, do not necessarily 
apply to all high-risk patients. It is 
important to be mindful of the inclu-
sion criteria of this study when adding 
abiraterone acetate to ADT in patients 
with nonmetastatic castration-sensi-
tive prostate cancer. 

Cabozantinib Plus 
Atezolizumab
The phase 1b COSMIC-021 study is 
evaluating the tyrosine kinase inhibi-
tor cabozantinib plus the checkpoint 
inhibitor atezolizumab in patients with 
several types of solid tumors, includ-
ing CRPC, renal cell carcinoma, and 
advanced urothelial carcinoma.13 At 
the ESMO meeting, Dr Neeraj Agar-
wal and colleagues presented the results 
of expanded cohort 6, which enrolled 
132 patients with mCRPC, including 
those with visceral metastases and/or 
extrapelvic lymphadenopathy.14 Cabo-
zantinib had previously been studied 
as a single agent in prostate cancer, but 
it did not improve outcomes.15 
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behind the combination and the lack 
of unexpected safety signals, this treat-
ment will likely advance to phase 2 or 
phase 3 studies.

Pembrolizumab Combinations
At the AUA meeting, Dr Luke 
Nordquist and colleagues presented 
updated results from patients in cohort 
A of the KEYNOTE-365 study.25 
This study evaluated pembrolizumab 
in combination with several different 
agents in patients with mCRPC. The 
investigators presented the results of 
cohort A, which included patients 
previously treated with docetaxel who 
received pembrolizumab plus olapa-
rib.26 The analysis included patients 
with a minimum of 11 months of 
follow-up. Pembrolizumab was admin-
istered every 3 weeks. The primary 
endpoints were PSA response and 
objective response. The confirmed 
PSA response was very low, at 14.7%. 
The objective response rate in patients 
who had measurable disease was only 
6.9%. Importantly, these patients were 
not selected based on next-generation 
sequencing, so they were not neces-
sarily expected to respond to olaparib 
monotherapy, which is known to be 
effective for tumors with BRCA2, 
BRCA1, or PALB2 mutations.27 The 
results of this trial are disappointing. 
The combination of pembrolizumab 
and olaparib did not enhance response 
in this unselected population. Better 
patient selection would be needed for 
continued research of this regimen.

At the ESMO meeting, Dr Julie 
Graff and colleagues presented a bio-
marker analysis of cohorts 4 and 5 of 
the KEYNOTE-199 trial.28 The analy-
sis focused on men with enzalutamide-
resistant mCRPC who received pem-
brolizumab plus enzalutamide. These 
patients had not yet received chemo-
therapy for mCRPC. They had an ini-
tial response to enzalutamide, but then 
developed progressive disease. They 
were receiving maintenance therapy 
with enzalutamide. Pembrolizumab 
was subsequently added to treatment. 

finite period of no more than 6 cycles. 
Typically, after a patient receives 6 
cycles of therapy, he will develop 
disease progression after a relatively 
short duration. The addition of a drug 
like pembrolizumab, which could be 
continued beyond this time-frame, 
could in principle influence long-term 
outcomes by prolonging the duration 
of response.

This interim analysis did not 
detect any unexpected side effects of 
the combination.24 There were some 
immune-related side effects, which 
are consistent with pembrolizumab, 
but not at a high frequency. The side 
effects of 177Lu-PSMA-617 were also 
similar to those observed in prior 
studies. These adverse events typically 
include fatigue, dry mouth, and gas-
trointestinal toxicities, such as nausea 
and vomiting, which are mostly grades 
1 and 2. The PSA response rate was 
high, at more than 70%. In the phase 
3 VISION study of 177Lu-PSMA-617 
alone, the PSA response rate was 
66%. It is therefore difficult to know 
whether the addition of pembroli-
zumab improved the impact of 177Lu-
PSMA-617 on PSA. In addition, the 
follow-up was too short to assess the 
long-term impact of treatment. How-
ever, based on the strong rationale 

the onset of the first symptomatic 
skeletal event and improved quality of 
life. This study adds to the data sug-
gesting that 177Lu-PSMA-617 cannot 
only improve quantity of life, but also 
quality of life. This study will provide 
further support for the use of 177Lu-
PSMA-617 after it is approved by the 
FDA, which is expected in the first half 
of 2022.

Dr Shahneen Sandhu and col-
leagues presented results from an 
interim analysis of the phase 1b 
PRINCE study, which evaluated 177Lu-
PSMA-617 in combination with pem-
brolizumab in mCRPC, at the ESMO 
meeting.24 The idea behind this study is 
that lutetium can serve as an immuno-
modulator by resulting in the immuno-
genic cell death of targeted cells, in this 
case prostate cancer cells. By inducing 
cell death, 177Lu-PSMA-617 can trigger 
the release of novel tumor antigens that 
are detectable to infiltrating T cells and 
thereby prime these infiltrating T cells 
to respond to an immunotherapy, such 
as the checkpoint inhibitor pembroli-
zumab. Utilization of pembrolizumab 
may therefore be particularly effective 
in this population. In addition, there 
is a clinical need for an agent that can 
be added to PSMA-based radionuclide 
therapy, which is administered for a 

ABSTRACT SUMMARY PRINCE:  Interim Analysis of the Phase Ib Study 
of 177Lu-PSMA-617 in Combination With Pembrolizumab for Metastatic 
Castration-Resistant Prostate Cancer 

The phase 1b PRINCE trial is evaluating the safety and efficacy of 177Lu-PSMA-617 plus 
pembrolizumab in patients with mCRPC who have high expression of PSMA. At the 
2021 ESMO congress, Shahneen Sandhu, MD, presented results for 37 patients (Abstract 
577O). The median follow-up was 38 weeks. The median age of enrolled patients was 
72 years; 73% had received prior docetaxel and 100% had received a prior androgen 
receptor–targeted agent. The combination was associated with a 50% PSA response 
rate of 73%. Partial responses were observed in 7 of 9 patients with measurable disease 
(78%). At 24 weeks, the rPFS rate was 64% and the PSA-PFS rate was 68%. The most com-
mon TRAEs included xerostomia (76%), fatigue (43%), nausea (24%), and rash (22%). Key 
hematologic TRAEs included grade 1/2 thrombocytopenia (14%) and grade 2/3 anemia 
(8%). Grade 3 immune-related events were reported in 10 patients (27%), and 4 patients 
(11%) discontinued treatment owing to toxicity. 
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There had been some early signals that 
the addition of enzalutamide to pem-
brolizumab would result in relatively 
high and deep PSA responses beyond 
those expected with pembrolizumab 
monotherapy.29 In this study, the 
patients were not selected based on 
programmed death ligand 1 (PD-L1) 
status or tumor mutational burden. 
The goal was to determine if there were 
any biomarkers that could predict for 
outcome. The investigators evaluated 
tumor mutational burden, PD-L1 
expression via immunohistochemis-
try, and an 18-gene, T cell–inflamed 
gene expression profile. The analysis 
found very little association between 
these factors and outcome. The only 
factor that was predictive of outcome 
was tumor mutational burden, which 
showed a modest prediction for disease 
control rate, but not for PSA response 
rate. There is much to learn about the 
combination of enzalutamide and 
pembrolizumab. The early signal that 
this combination might be effective 
may not persist as more patients are 
studied.
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