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The relentless growth and inno-
vation associated with science 
and medicine was vividly illus-

trated to me when reading Kelly L. 
Stratton, MD's article Rapid advances 
propel prostate biopsy forward, from 
this edition of Urologists in Cancer 
Care™.

“Over the past 10 years, there has 
been a rapid evolution in the evalu-
ation and diagnosis of prostate can-
cer,” Stratton begins. He discusses the 
American Urological Association's 
2017 policy statement regarding the 
multiparametric magnetic resonance 
imaging in prostate cancer, as well as 
an updated standard operating proce-
dure released by the organization this 
year.

In a similar vein, Christopher J.D. 
Wallis, MD, PhD, FRCSC, contrib-
utes an insightful article on the topic 
of next-generation prostate imaging. 
“The evolution of imaging in prostate 
cancer has allowed a more nuanced 
understanding of the disease,” Wallis 
writes.

Innovation can also mean the im-
plementation of new processes or the 
refining of existing ones. In this issue, 
Thomas Lowrey, MD; Caitlin Shep-
herd, MD; and Sanjay Patel, MD, 
outline how clinicians can implement 
an Enhanced Recovery After Surgery 
(ERAS) pathway. In the article, the au-

thors discuss preoperative, intraopera-
tive, and postoperative considerations 
for implementing an ERAS protocol.

Also in this issue, we bring you a 
Case of the Month report on the topic 
of in-office biopsy for the small renal 
biopsy. For the article, Urologists in 
Cancer Care™ Editor-in-Chief Raoul 
S. Concepcion, MD, FACS, interviews 
Kristen R. Scarpato, MD, MPH. She 
shares her experience with renal mass 
biopsy and provides several useful 
pearls for the clinician.

In addition, be sure to read this is-
sue's GU Cancer Pipeline section for a 
special report on notable research pre-
sented at the recent European Society 
for Medical Oncology virtual congress.

We close the issue with a timely 
overview of chronic care management 
(CCM) from Evan R. Goldfischer, 
MD, MBA, FACS. As he explains, such 
programs are of particular value for 
the care of urology oncology patients, 
“who may be required to follow up 
for multiple examinations, radiologi-
cal tests, and to ensure compliance 
with medications, and monitoring of 
side effects of treatments.” Goldfischer 
details eligible conditions, providers, 
and CPT codes for CCM programs, 
making this article a highly useful 
primer for those wishing to learn 
more about these initiatives. Thanks 
for reading.

Innovation expands horizons 
for prostate cancer diagnosis

CHAIRMAN'S LETTER

MIKE HENNESSY SR is chairman and founder of Urologists in Cancer Care™'s parent company MJH Life Sciences™.

HAVE A COMMENT ABOUT OUR CONTENT?
Contact Concepcion c/o Urologists in Cancer Care™ at urology_times@mmhgroup.com
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It is unfathomable to the majority of 
us that we would have this prolonga-
tion of the coronavirus disease 2019 

and resulting global shutdown that has 
made an impact on every facet of our 
daily lives, both personally and pro-
fessionally. Compound this with the 
growing and pervasive push for “so-
cial reform,” we truly are in the midst 
of both rewriting and creating history 
for decades to come. From a medical 
educational standpoint, we are now 
trying to adapt to this new socially dis-
tancing environment, but yet still meet 
the demands that are critical for con-
tinuing education and dissemination 
of the data that we need for optimal 
patient care. Despite the challenges, I 
believe this is good and forces us to 
evaluate and rethink how all of us best 
learn, especially with the availability of 
technology that readily allows engage-
ment, regardless of your location.

For those readers who happen to be 
a sexagenarian like myself, we can all 
look back on our residency days in the 
1980s and recall the first time we were 
called upon to present cases either at 
an Morbidity and Mortality confer-
ence or a Grand Rounds. The process 
of learning about patient care (or the 
management of complications) was 
lost out of fear of making sure the his-
tory was correct for the presentation 
and what we were to face on the  floor 
once the conference concluded. As I 
look back, much of that was the case 
for most of the weekly conferences. 
As residents, we were either too tired 
to grasp the importance of what was 

being presented or concerned about 
completing all the “scut work” that 
still needed to done at the hospital. The 
“true” educational process, to pass the 
written boards, was hunkering down 
with Campbell Walsh Wein Urology 
and the previous 2 years of Urology or 
The Journal of Urology!

As we entered into practice, the edu-
cation was attending live meetings and 
back in the day, relegated to sectional 
and national meetings of the American 
Urological Association. Yes, ostensi-
bly this was about learning new tech-
niques or advancements, but was that 
really the motive for most? I would 
contend it was probably first about 
visiting a city (or country) that the at-
tendee liked, making sure they have 
their required number of continuing 
medical education hours for licensing, 
or catching up/networking with for-
mer residents and colleagues. 

As our field has progressed and 
grown, advancements have resulted 
in urology becoming more subspecial-
ized. And the number of societies and 
the associated meetings dedicated to 
these specific areas in urology have be-
come more abundant. Depending on 
your scope of practice, a provider can 
truly begin to focus (and become better 
educated and hopefully provide better 
care) on their clinical interest(s) and 
not have to filter through abstracts, 
talks, and programs that are not their 
passion or practice population. Even 
the recertification testing, where the 
candidate can choose to answer test 
questions in select areas, reflects the 

changing environment and under-
standing of the voluminous amounts 
of information and data that is re-
quired for our specialty.

The 21st century has ushered in 
technology that has created more ac-
cess and readily available information 
at our fingertips. More specialty publi-
cations, dedicated websites, daily email 
blasts, online presentations, and social 
media are now part of our educational 
learning process. No longer are we de-
pendent on the “white” or “gold” jour-
nals, Campbell’s, etc. And had it not 
been for these outlets, where would we 
be educationally during this pandemic, 
given the cancellation of in-person 
meetings, advisory boards, and scien-
tific retreats in the face of rapid explo-
sion of new therapies and approvals? 

Our goal at Urologists in Cancer 
Care™ is to continue to provide up-
to-date information on optimizing pa-
tient management and in a format that 
is unique, facilitates the learning expe-
rience but is not redundant to what is 
already available. We feel the best way 
to accomplish this is to take what has 
been successful in the past (case pre-
sentations/reports, focused review ar-
ticles, morbidity and mortality, tumor 
boards, etc) and adapt using technolo-
gy and combined with thought leaders. 
Will this approach be for everyone? Of 
course not. After all, who doesn’t mind 
a nice ski meeting in Colorado or Utah 
or a round of golf in Arizona? Until 
that time, we all need to make best of 
what is available and determine what 
suits our personal needs.

RAOUL S. CONCEPCION, MD, FACS

Rethinking medical education
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GU CANCER PIPELINE

The addition of the AKT inhibitor 
ipatasertib to abiraterone acetate 
(Zytiga) and prednisone delayed 
disease progression and induced su-
perior antitumor activity in patients 
with metastatic castration-resistant 
prostate cancer (mCRPC) whose tu-
mors had PTEN loss.1

Data from the phase 3 IPATen-
tial150 trial presented at the 2020 
ESMO Congress showed that at a 
median follow-up of 19 months, the 
median radiographic progression-free 
survival (rPFS) was 18.5 months with 
ipatasertib plus abiraterone/predni-
sone compared to 16.5 months with 
placebo plus abiraterone/prednisone 
(HR, 0.77; P = .0335) in a subgroup 
of patients with mCRPC and PTEN 
loss. The estimated 1-year event-free 
survival rates were 64.4% versus 
63.3%, respectively.

Although there was a numerical 
benefit in median rPFS with ipataser-
tib in the study’s intent-to-treat (ITT) 
population (19.2 vs 16.6 months HR, 
0.84), the difference did not meet the 
statistical threshold for superiority 
established in the study design. The 
1-year event-free survival rates in 
the ITT population were 65.3% and 
63.0% in the ipatasertib and con-
trol arms, respectively. Also of note, 
ipatasertib was associated with im-
proved prostate-specific antigen (PSA) 
progression and PSA response rates.

The phase 3 IPATential150 study 
randomized 1101 patients with as-
ymptomatic or mildly symptomatic 

previously untreated mCRPC (ITT 
population) in a 1:1 ratio to ipatas-
ertib or placebo plus abiraterone and 
prednisone. Patient characteristics at 
baseline were well balanced between 
the 2 study arms, as well as between 
the ITT population and the PTEN-
loss subgroup (n = 521). At the time 
of the data analysis, 377 patients on 
the placebo/abiraterone arm were 
still on the study compared with 367 
on the ipatasertib arm, with 33% and 
36%, respectively, on treatment. In 
the placebo arm, 177 patients discon-
tinued the study compared with 180 
on the ipatasertib arm, with 25% of 
placebo-treated patients and 22% of 
ipatasertib-treated patients discon-
tinuing due to death.

The ipatasertib regimen was associ-
ated with an rPFS benefit across sev-
eral patients subgroups: ECOG per-
formance status of 0 (HR, 0.76); at 
least 75 years old (HR, 0.67); lactate 
dehydrogenase levels that are the up-
per limit of normal and higher (HR, 
0.77); no prior taxane-based treat-
ments (HR, 0.74); and the presence 
of liver/lung metastases (HR, 0.66).

rPFS was also measured in a 
PTEN-loss population defined by 
next-generation sequencing (NGS; n 
= 208). Here, the median rPFS was 
19.1 months with ipatasertib com-
pared with 14.2 months with placebo 
(HR, 0.65; P = .0206).

The confirmed ORR in the PTEN-
loss subgroup was 61% with ipatas-
ertib/abiraterone, with a 19% com-

plete response (CR) rate and a 41% 
partial response (PR) rate; these rates 
in the placebo arm were 39%, 6%, 
and 32%, respectively. The median 
duration of response (DOR) was 17.7 
months (95% CI, 14.0–not estimable) 
with ipatasertib and 13.9 months 
(95% CI, 12.1-18.0) with placebo.

The ORR was 61% with ipatas-
ertib in the ITT population, with an 
18% CR rate and a 43% PR rate; the 
placebo/abiraterone arm experienced 
a 44% ORR, a 9% CR rate, and a 
34% PR rate. The median DOR was 
15.9 months with ipatasertib com-
pared with 16.2 months with placebo.

Regarding safety, grade 3/4 and 
5 adverse events (AEs) were higher 
with ipatasertib (70.1% and 4.4%, 
respectively) versus placebo (39.0% 
and 3.7%). Serious AEs in the experi-
mental and placebo arms were 39.6% 
and 22.7%, respectively. Grade 3/4 
AEs that were reported in more than 
2% of patients treated with ipatas-
ertib, compared with placebo, in-
cludedrash, diarrhea, hyperglycemia, 
increased alanine aminotransferase, 
increased aspartate aminotransferase, 
and dehydration.

REFERENCE
1. de bono JS, bracarda S, Sternberg cN, et 
al. IPAtential150: efficacy and safety from the 
phase III study of ipatasertib plus abiraterone 
vs placebo plus abiraterone in metastatic 
castration-resistant prostate cancer. Presented 
at: 2020 eSMO Virtual congress; September 
19-21, 2020

Ipatasertib/abiraterone regimen delays 
progression in mCRPC
GINA MAURO / Editorial Director, OncologyLive®.
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The antibody-drug conjugate (ADC) 
enfortumab vedotin-ejfv (Padcev) 
demonstrated a significant improve-
ment in overall survival (OS) in 1 blad-
der cancer trial, and promising long-
term OS data in another, according to 
recently reported results.

Findings from the phase 3 EV-301 
trial showed that the ADC reduced the 
risk of death by 30% compared with 
chemotherapy in patients with locally 
advanced or metastatic urothelial can-
cer previously treated with platinum-
based chemotherapy and a PD-1/
PD-L1 inhibitor (HR, 0.70; P = .001).1 
Enfortumab vedotin also reduced the 
risk of disease progression or death by 
39% (HR, 0.61; P < .00001), accord-
ing to a press announcement from Se-
attle Genetics and Astellas Pharma, the 
co-developers of the ADC.

Moreover, data from cohort 1 of the 
single-arm, phase 2 EV-201 trial pre-
sented during the 2020 ESMO Con-
gress demonstrated OS rates of 50.4% 
at 12 months and 34.2% at 18 months 
with enfortumab vedotin in patients 
with locally advanced or metastatic 
urothelial cancer previously treated 
with platinum-based chemotherapy 
and immune checkpoint inhibitors.2

Cohort 1 of the pivotal phase 2 EV-
201 trial (NCT03219333) included 
125 patients with a median age of 69 
years and a median of 3 prior system-
ic treatments. The median duration 
of treatment with the ADC was 4.6 
months, with a maximum duration 
of treatment of 27.3 months (ongo-
ing as of data cutoff).

The OS data from EV-201 present-
ed during the 2020 ESMO Congress 
showed that at a median follow-up 

of 22.3 months, the median OS was 
12.4 months.

Based on previously reported data 
from EV-201, the FDA granted enfor-
tumab vedotin an accelerated approval 
in this setting in December 2019.3,4 
The data the FDA reviewed showed an 
objective response rate of 44% with 
the ADC, comprising a 12% complete 
response rate and a 32% partial re-
sponse rate. The median duration of 
response (DOR) was 7.6 months.

The safety profile showed that the 
most common treatment-related ad-
verse events (AEs) included alopecia 
(49.6%), fatigue (49.6%), and de-
creased appetite (44%). The most 
common treatment-related AEs that 
were grade 3 or higher included neu-
tropenia (8.0%), anemia (7.2%), and 
fatigue (6.4%). Twelve percent of pa-
tients discontinued treatment due to 
AEs, with peripheral sensory neuropa-
thy (6%) being the most common. The 
investigators did report 1 treatment-
related death from interstitial lung 
disease, confounded by high-dose cor-
ticosteroid use and suspected Pneumo-
cystis jiroveci pneumonia.

The EV-301 trial (NCT03474107) 
is the confirmatory trial for the ac-
celerated approval of enfortumab 
vedotin, and the positive OS findings 
will support the co-developers’ ap-
plication for a full FDA approval of 
the ADC.

The global, multicenter, open-label, 
phase 3 trial randomized patients to 
enfortumab vedotin or physician's 
choice of either docetaxel, paclitaxel, 
or vinflunine. The target enrollment 
was approximately 600 patients with 
locally advanced or metastatic urothe-

lial cancer who were previously treated 
with a PD-1 or PD-L1 inhibitor and 
platinum-based therapies. The primary 
end point was OS, with key secondary 
end points including progression-free 
survival, DOR, ORR, safety, and qual-
ify of life.

The most frequent (≥5% of patients) 
grade ≥3 AEs were rash, hyperglyce-
mia, decreased neutrophil count, fa-
tigue, anemia, and decreased appetite.

Given the OS benefit observed 
with enfortumab vedotin, patients 
randomized to the chemotherapy 
arm will now be eligible to receive 
enfortumab vedotin.

REFERENCES
1. Seattle Genetics and Astellas announce 
PADceV (enfortumab vedotin-ejfv) Significantly 
improved overall survival in phase 3 trial in pre-
viously treated locally advanced or metastatic 
urothelial cancer. Press release. Seattle Genet-
ics Inc and Astellas Pharma Inc. September 
18, 2020. Accessed September 18, 2020. 
https://bwnews.pr/3343rxD
2. O’Donnell MD, Galsky Je, Petrylak DP, et 
al. eV-201: Long-term results of enfortumab 
vedotin monotherapy for locally advanced or 
metastatic urothelial caner previously treated 
with platinum and PD-1/PD-L1 inhibitors. Poster 
presented at: european Society of Medical 
Oncology Virtual congress 2020; September 
17-20, 2020
3. FDA grants accelerated approval to enfor-
tumab vedotin-ejfv for metastatic urothelial 
cancer. Press release. FDA. December 18, 
2019. Accessed September 18, 2020. https://
bit.ly/3l18xk9
4. rosenberg J, Sridhar SS, Zhang J, et al. eV-
101: A phase I study of single-agent enfortumab 
vedotin in patients with nectin-4-positive solid 
tumors, including metastatic urothelial carci-
noma. J Clin Oncol. 2020;38(10):1041-1049. 
doi:10.1200/JcO.19.02044

Enfortumab vedotin shows robust overall 
survival in bladder cancer
KEVIN WRIGHT / Senior Editor, ONcOLOGY®
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Over the past 10 years, there 
has been a rapid evolution in 
the evaluation and diagnosis 

of prostate cancer. Previously, prostate 
cancer detection relied on a digital 
rectal exam and systematic biopsy us-
ing transrectal ultrasound guidance. 
Improved prostate cancer detection 
was obtained by increasing the num-
ber of cores taken during the biopsy. 
However, advancements in prostate 
imaging with multiparametric mag-
netic resonance imaging (mpMRI) has 
changed the prostate imaging para-
digm. Tumors that were previously 
only detected microscopically can be 
detected radiographically prior to bi-
opsy. This has resulted in the adoption 
of image fusion technology to com-
bine the MRI imaging with real-time 
ultrasound imaging during the pros-
tate biopsy procedure.

Acknowledging the expanded role 
of prostate mpMRI in the detection 
and treatment of prostate cancer, the 
American Urological Association 
(AUA) provided a policy statement 
in 2017 regarding mpMRI.1 At the 
time the statement was published, 
there were sufficient data to sup-
port prostate MRI in patients with 
a prior negative biopsy and an on-

going concern for cancer. However, 
insufficient data were available to 
support routine prostate MRIs as 
preparation for a patient’s initial bi-
opsy. New data evaluating mpMRI 
prior to biopsy have shown a poten-
tial benefit for patients undergoing 
their first biopsy. The AUA recently 
released an updated standard oper-
ating procedure (SOP) with a recom-
mendation to consider mpMRI for 
all men with no prior biopsy who 
are considering a prostate biopsy.2 
In this article, we will discuss the up-
dated SOP for prostate imaging and 
consider additional recent reports on 
prostate biopsy in light of this rap-
idly changing field.

The added value of prostate imag-
ing is dependent on the combination 
of image quality, reader experience, 
and engagement from the urologist 
performing the biopsy. The AUA 
SOP suggests that optimal imaging 
is provided by a 3.0 Tesla (T) mag-
net with a surface coil. Some cen-
ters with older 1.5 T machines may 
obtain acceptable imaging using an 
endorectal coil, whereas those with 
newer 1.5 T scanners obtain ad-
equate images without the coil. Both 
anatomical and functional images 

should be acquired, with target le-
sions identified and marked by the 
radiologist using the PI-RADS v2.1 
criteria.

After identification of the potential 
target lesion, the urologist can deter-
mine the best approach to obtain ad-
equate samples for diagnosis. Having 
the capability to conduct both tran-
srectal and transperineal biopsy pro-
vides the best opportunity to sample 
the target regardless of location (Fig-
ure 1). Samples obtained during tran-
srectal biopsy typically include a por-
tion of both the peripheral zone and 
the transition zone. However, sampling 
apical areas of the prostate is more dif-
ficult from the transrectal approach, 
given the needle angle and potential 
for patient discomfort. Conversely, the 
transperineal biopsy provides cores 
with varying amounts of peripheral 
and transition zone, depending on the 
location of the biopsy. The needle ori-
entation gives the advantage of obtain-
ing cores from the apex of the prostate. 
In patients with a prior negative biop-
sy, apical lesions identified on mpMRI 
may be sampled using the transperine-
al approach to diagnose occult cancer 
that may have been missed on a prior 
transrectal biopsy (Figure 2).

8 | UROLOGISTS IN CANCER CARE™ OctOber 2020

PROSTATE CANCER
SCIENTIFIC REVIEW

Rapid advances propel prostate 
biopsy forward

KELLY L. STRATTON, MD

Advanced imaging, improvements in biopsy techniques 
usher in a new paradigm for screening and diagnosis
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The cases for, against systematic 
biopsy
Advancements in prostate cancer de-
tection and opportunities for image-
guided biopsy have resulted in some 
clinicians advocating against systemat-
ic biopsies as an unnecessary addition 
to the fusion-guided targeted biopsy. 
Arguments for avoiding systematic bi-
opsy include a reduction in detecting 
clinically insignificant cancer and less-
ening the risk for adverse effects such 
as infection or bleeding. There might 
even be the potential to avoid biopsy 
altogether in patients who have no tar-
get lesion on the MRI.

However, a recent report from the 
TRIO study group cautioned against 
the omission of systematic biopsies.3 

In this study, which included men who 
were biopsy naive, had a prior negative 
biopsy, and were on active surveillance, 
2103 participants with an MRI-visible 
lesion underwent both systematic and 
targeted biopsy. Of those, 408 under-
went prostatectomy. The investigators 
found that the combination of sys-
tematic and targeted biopsy resulted 
in the highest detection of clinically 
significant prostate cancer and pre-
vented the misclassification of 8.8% of 
significant cancers missed on targeted 
biopsy alone. Further, when consider-
ing patients who went on to radical 
prostatectomy, the investigators found 
that the combination of systematic and 
targeted biopsy reduced pathologic 
upgrading to only 3.5% of patients.

Findings from additional retrospec-
tive studies have confirmed that de-
tection of clinically significant cancer 
is optimized by the combination of 
systematic and targeted biopsies. In a 
study of over 500 patients with targe-
table lesions undergoing fusion biopsy, 
the detection of prostate cancer was 
significantly higher when combining 
systematic and fusion biopsy.4 When 
considering only those in whom clini-

cally significant cancer was identified, 
the authors found that the combina-
tion of systematic and targeted biop-
sy resulted in a 6% improvement in 
cancer detection. Had the systematic 
biopsy been omitted, 29 of 185 pa-
tients (16%) with clinically significant 
cancer would have been misclassified. 
The authors concluded that standard 
systematic biopsy should be routinely 
included at the time of fusion biopsy 
to avoid missing a significant number 
of patients harboring occult clinically 
significant prostate cancer.

Alternative imaging modalities
Although MRI fusion biopsy has 
clearly been shown to improve pros-
tate cancer detection, in some areas the 
implementation of prostate mpMRI 
has been hampered by the high costs 
of imaging systems and fusion devices. 
Many urologists can defray the finan-
cial burden by partnering with a hos-
pital or imaging center. However, even 
when adequate imaging systems are 
in place, some urologists face a reluc-
tance by radiologists to read mpMRI 
images and mark potential target le-
sions. The cost and complexities of 
mpMRI and fusion biopsy systems 

has led to the increased consideration 
of alternative imaging modalities. 
Advances in ultrasound technology 
have produced new, high-resolution 
micro-ultrasound devices capable of 
operating at much higher frequencies 
(29MHz) than standard ultrasound 
devices. This higher frequency pro-
vides significant improvement in ul-
trasound image resolution, with some 
devices achieving a resolution of up 
to 70 μm. The improved resolution 
means that micro-ultrasound is better 
able to visualize the ductal anatomy 
and cell density, which, like mpMRI, 
could represent changes associated 
with prostate cancer.5

A recent study compared the ac-
curacy of micro-ultrasound directed 
prostate biopsy to MRI-fusion pros-
tate biopsy.6 The study included 104 
patients with known lesions on mpM-
RI who underwent a micro-ultrasound 
targeted biopsy followed by an MRI-
fusion targeted and 12-core systematic 
biopsy. The micro-ultrasound targeted 
biopsy was found to have a sensitiv-
ity of 94% for the detection of clini-
cally significant prostate cancer, with 
33/35 cases successfully identified. The 
specificity of micro-ultrasound was 
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FIGURE 1. Biopsy Core Orientation. Sagittal view of prostate. Orange: Peripheral Zone. 
Blue: Transition Zone. (A) Transrectal biopsy with cores oriented across both the peripher-
al zone and transition zone. Sampling of peripheral zone is dependent on core angle with 
limited sampling of apical tissue. (B) Transperineal biopsy with core composition variable 
based on needle location, including apical-directed cores. Illustration courtesy of Kelly L. 
Stratton, MD
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28% with a positive predictive value 
of 40%. There was general concor-
dance of targets between micro-ultra-
sound and mpMRI lesions. However, 
micro-ultrasound detected clinically 
significant cancer in 3 discordant cases 
whereas mpMRI detected clinically 
significant cancer in 4 discordant cases. 
The authors concluded that advanced 
prostate ultrasound may provide a 
new option for the detection of clini-
cally significant prostate cancer.

The last decade has seen a back-and-
forth swing in enthusiasm for prostate 
cancer screening and diagnosis. The 
era of early detection with prostate-
specific antigen (PSA) screening and 
aggressive treatment of low-risk dis-
ease ended with a movement recom-
mending against PSA testing. However, 
some believe that the resulting wave of 
high-risk and advanced prostate can-
cer could be attributed to delays in di-
agnosis that developed from these rec-
ommendations. Advances in prostate 
imaging have provided a new oppor-
tunity to identify prostate cancer early 
on and provide effective treatment. 

A fear that we may be repeating the 
past sins of overdiagnosis has started 
to gain momentum, but it is important 
to consider the alternative perspective. 

We know that, historically, prostate 
cancer was a frequent cause of cancer 
mortality in men. Although recent ad-
vances in the treatment of advanced 
prostate cancer have produced signifi-
cant survival gains, improved detec-
tion could prevent the development of 
advanced disease while allowing for 
treatments that preserve quality of life. 
Advances in prostate imaging have led 
to the consideration of focal therapy 
for men with identifiable lesions who 
are willing to consider novel treatments 
that are less likely to cause changes in 
urinary and sexual function.

Conclusion
Advanced prostate imaging and im-
provements in prostate biopsy tech-
niques have resulted in a new paradigm 
of prostate cancer screening and diag-
nosis. Men with elevated PSA are now 
considered for up-front prostate imag-
ing with mpMRI. Those with no lesion 
undergo a 12-core systematic biopsy 
whereas those with a lesion undergo 
targeted sampling of the index lesion. 
Men with a negative biopsy have the 
assurance that occult clinically cancer 
is not present. Additional genomic test-
ing is available based on the urologist’s 
preference. Men with low-risk disease 

can be offered active surveillance with 
a future confirmatory biopsy following 
a repeat MRI. The era of repeat serial 
biopsy has been replaced by prostate 
imaging. It is true that although image-
guided prostate biopsy may increase 
the diagnosis of some low-risk cancers, 
it also provides improved opportuni-
ties for surveillance.

Unfortunately, some men will be 
diagnosed with clinically significant 
prostate cancer. For those with inter-
mediate- and high-risk disease, pros-
tate imaging can be useful for staging 
and treatment planning. This can be 
particularly helpful for the evaluation 
of nerve sparing and bladder neck 
anatomy. Although the potential im-
pact of micro-ultrasound remains un-
known, continued improvements in 
prostate imaging should further opti-
mize prostate cancer detection, reduce 
treatment morbidity, and improve out-
comes of prostate cancer treatment.
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FIGURE 2. Prostate Lesion Targeting and Biopsy. (A) Transverse image of prostate MRI from a 63-year-old man with a prior negative 
biopsy showing a PIRADS 4 lesion in the transition zone. (B) Sagittal ultrasound imaging for transperineal targeted biopsy. (C) Transperi-
neal biopsy (red arrow) of lesion showing Grade Group 4 (Gleason 4+4) prostate cancer. Illustration courtesy of Kelly L. Stratton, MD

For references, please go to 
http://bit.ly/biopsyad-
vances
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Radiographic imaging has 
played a key role in the diag-
nosis and staging of patients 

with prostate cancer for decades. 
Transrectal ultrasound and multipa-
rametric magnetic resonance imag-
ing are important in diagnosis and 
local staging of the primary tumor, 
while axial imaging, bone scintig-
raphy, and molecularly targeted 
positron emission tomography con-
tribute for distant staging. However, 
only a few decades ago, none of these 
approaches was widely utilized. 
Although multiparametric MRI 
(mpMRI) has revolutionized imag-
ing of the prostate and substantially 
changed the diagnostic algorithm for 
prostate cancer, perhaps even greater 
changes have occurred in the imag-
ing for distant disease.

Initially, radiographic diagnosis of 
bony prostate cancer metastasis was 
made on the basis of plain radio-
graphs; however, this is a very insen-
sitive approach, requiring extensive 
bone mineral loss (exceeding 30% 
to 50%) before changes are radio-
graphically apparent.1

Following plain projectional radi-
ography, skeletal scintigraphy was 
the next imaging modality widely 
adopted for the assessment of bony 
metastases in patients with prostate 
cancer. To date, it remains widely 

utilized and is currently recom-
mended, along with abdominal and 
pelvic computed tomography, for 
the staging of patients, according 
to many guideline bodies. Skeletal 
scintigraphy, when performed in pa-
tients with known cancer in the ab-
sence of bony pain, has a sensitivity 
of 86% and specificity of 81% for 
the detection of metastatic lesions.1 
As with any imaging modality, these 
characteristics differ somewhat on 
the basis of the patient population 
being tested (eg, the pretest prob-
ability or population-based disease 
prevalence). Among patients with 
prostate cancer, prostate-specific an-
tigen (PSA) levels are predictive of 
the likelihood of positive bone scan. 
Across a number of different can-
cers, Yang et al found that bone scin-
tigraphy had a specificity of 81.4% 
and sensitivity of 86.0%, on a per 

patient basis, for the detection of 
bony metastases.2

Computed tomography (CT) has 
been utilized for the assessment of 
nodal metastatic disease, visceral 
disease, and bony metastasis. CT is 
highly sensitive for both osteoblas-
tic tumors (such as prostate cancer) 
and osteolytic lesions in the cortical 
bone but is less sensitive in tumors 
that are restricted to the marrow 
space.1 As a result, CT is of relatively 
limited utility as a screening test for 
bony metastasis due to a relatively 
low sensitivity (73%) despite ex-
cellent specificity (95%)–numbers 
based on a large scale meta-analysis 
from Yang and colleagues.2 For this 
reason, conventional staging recom-
mendations for patients with pros-
tate cancer include bony scintigra-
phy for the detection of bony lesions 
along with CT for identification of 
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static disease.
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nodal/visceral lesions and correla-
tion of any bony lesions.3

In addition to its role in the local 
staging of the prostate and guidance 
of prostate biopsy, mpMRI may also 
assist with evaluation for distant 
metastatic disease. Routine pelvic/
prostate MRI typically allows for as-
sessment of local/regional nodal in-
volvement, including obturator and 
external iliac nodal chains. However, 
the high soft tissue contrast and high 
spatial resolution afforded by MRI 
could also allow for the identifica-
tion of bony metastasis in marrow 
spaces much earlier than would be 
apparent based on CT scan.2 Fur-
ther, use of T1-weighted sequences 
and short tau inversion recovery 
(STIR) sequences can allow for ad-
equate assessment for bony metas-
tasis without the need for intrave-
nous contrast agents; use of MRI for 
staging does not require the use of 
ionizing radiation. Thus, abdominal/
pelvic or whole body MRI may be 
considered for the identification of 
distant metastatic disease. Addition-
ally, MRI with contrast has become 
the imaging modality of choice for 
the evaluation of liver metastases.4 
This approach may be particularly 
valuable in patients at high risk of 
visceral metastatic disease.

Growing interest in positron 
emission tomography  
In recent years, there has been grow-
ing interest in the use of positron 
emission tomography (PET) imag-
ing to diagnose prostate cancer. 
While traditional PET/CT utilizing 
fluorodeoxyglucose is not typically 
effective, however, at least 4 other 
PET imaging approaches have been 
assessed and employed in patients 
with prostate cancer, including 18F-
NaF PET/CT, choline-based PET/
CT, fluciclovine (Axumin) PET/CT, 

and PSMA-targeted PET/CT.5 These 
modalities have been used in stag-
ing of both primary and recurrent 
prostate cancer. Although clearly im-
proved compared with bony scintig-
raphy, the limitations are similar, in 
that sensitivity is highly dependent 
on PSA levels. Choline-based PET/
CT is not widely available in the 
United States.

However, fluciclovine PET/CT 

(also known as Axumin PET/CT), 
which utilizes the proliferation of 
tumor cells for localization, is much 
more available. Fluciclovine (18F-
FACBC; 1-amino-3-fluorine 18F-
flurocyclobutane-1-carboxylic acid) 
is a synthetic amino acid analogue 
with the advantage of negligible 
renal uptake and no activity in the 
urinary tract.6 Nevertheless, nonspe-
cific prostate uptake limits its utility 
in identification of primary prostate 
tumors due to an inability to distin-
guish from benign prostatic inflam-
mation. Instead, fluciclovine-PET/
CT has proven efficacy in the de-
tection of recurrent prostate cancer 
with biochemical recurrence follow-
ing local therapy, with a sensitivity of 
90% and specificity of 40% (higher 
in distant, 97%, and nodal disease, 

55%, than locally).7 Compared with 
choline-PET/CT, fluciclovine-PET/
CT demonstrated lower false-neg-
ative and false-positive rates in pa-
tients with biochemical recurrence.8,9

Examining PSMA-PET/CT
Finally, receptor targeted PET im-
aging has recently been examined, 
most notably, PSMA-based PET/CT. 
PSMA is a transmembrane glycopro-
tein found on prostatic epithelium. 
The ratio of PSMA to its truncated 
isoform (PSM’) is proportional to 
tumor aggressivity. The most well-
examined PSMA-based approach 
is 68Ga-PSMA-PET/CT. In patients 
with biochemical recurrence fol-
lowing radical prostatectomy, 68Ga-
PSMA-PET/CT has demonstrated 
superior detection rates of meta-
static disease (56%) compared with 
fluciclovine-PET/CT (13%).10,11 This 
benefit was consistent in detecting 
pelvic nodal disease and extrapel-
vic disease. PSMA-based PET/CT 
demonstrated particular benefit in 
the evaluation of patients with low 
absolute PSA levels. Further, 68Ga-
PSMA-PET/CT appears to be supe-
rior to MRI in primary staging of 
patients prior to local therapy.12

Most recently, the proPSMA trial 
compared the utility of 68Ga-PSMA-
PET/CT with conventional imaging 
with CT and bone scan in a multi-
center, 2-arm randomized controlled 
trial among men with histologically 
confirmed prostate cancer who were 
being considered for curative intent 
radical prostatectomy or radiothera-
py.13 Patients were randomized to the 
conventional or PSMA-based stag-
ing, with crossover for those with 
fewer than 3 sites of unequivocal 
metastatic disease. Among 300 ran-
domized patients, 295 of whom had 
assessment of the reference standard, 
PSMA PET-CT had a 27% absolute 
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greater area under the receiver oper-
ating curve for accuracy compared 
with conventional imaging (95% CI, 
23-31): 92% (95% CI, 88-95) versus 
65% (60-69). Conventional imaging 
had both a lower sensitivity (38% 
versus 85%) and also a lower speci-
ficity (91% vs 98%). Further, equiv-
ocal findings were more common in 
men undergoing conventional imag-
ing (23%) compared with those un-
dergoing PSMA PET-CT (7%).

Prior to treatment, the results of 
conventional imaging studies result-
ed in treatment change for 23 men 
(15%; 95% CI, 10-22) while the 
results of PSMA PET-CT resulted in 
treatment change for 41 (28%; 95% 
CI, 21-36). These changes included 
both a transition from curative in-
tent to palliative intent treatment in 
20 patients (14%) and also a change 
in treatment approach in 22 (14%). 
These data demonstrate the clinical 
utility of utilizing PSMA PET-CT in 
this clinical space.

Finally, conventional imaging was 
associated with a higher radiation 
dose (19.2 mSv vs 8.4 mSv; absolute 
difference, 10.9 mSv; 95% CI, 9.8-
12.0 mSv0). PSMA PET-CT was not 
associated with any adverse events, 
and reporter agreement was high for 
both nodal (κ 0.87; 95% CI, 0.81-
0.94) and distant metastatic disease 
(κ 0.88; 95% CI, 0.94-0.92).

Although 68Ga-PSMA is the best 
studied and most well-known radio-
tracer utilized in this disease space, 
there are, as of October 2019, at 
least 25 different radiotracers under 
evaluation, based on studies regis-
tered at ClinicalTrials.gov.14 Among 
104 studies at the time, 18F-DCFPyL 
and 177Lu-PSMA-617 were the most 
commonly used after 68Ga-PSMA.14

Recent work also has assessed the 
role of PET/MRI, rather than PET/
CT. This approach leverages the ad-

vantages of the sensitivity of recep-
tor targeted imaging and the spatial 
resolution of MRI.12

Conclusions
The evolution of imaging in prostate 
cancer has allowed a more nuanced 
understanding of the disease. Ongo-
ing advances in receptor targeted 
PET imaging continue to refine the 
identification of metastatic disease. 
This has important implications for 
what we understand to be M0 and 
M1 prostate cancer. Whether early 
detection of metastatic disease utiliz-
ing these modalities translates into 
improvements in patient outcomes, 
or simply lead-time bias, remains to 
be assessed.
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Use in Patients with Hepatic Impairment: JEVTANA dose should  
be reduced for patients with mild (total bilirubin >1 to ≤1.5 x ULN or  
AST >1.5 x ULN) and moderate (total bilirubin >1.5 to ≤3.0 x ULN  
and any AST) hepatic impairment, based on tolerability data in these 
patients. Administer JEVTANA 20 mg/m2 for mild hepatic impairment. 
Administer JEVTANA 15 mg/m2 for moderate hepatic impairment. 
Monitor closely.

Embryo-Fetal Toxicity: JEVTANA can cause fetal harm and loss of  
pregnancy. Advise males with female partners of reproductive potential  
to use effective contraception during treatment and for 3 months after  
the last dose of JEVTANA.

ADVERSE REACTIONS (ARs)
The most common all grades adverse reactions and laboratory  
abnormalities (≥10%) with JEVTANA 20 mg/m² or 25 mg/m² are  
neutropenia, anemia, leukopenia, thrombocytopenia, diarrhea, fatigue, 
nausea, vomiting, constipation, asthenia, abdominal pain, hematuria, 
back pain, anorexia, peripheral neuropathy, pyrexia, dyspnea, dysgeusia, 
cough, arthralgia, and alopecia.

DRUG INTERACTIONS
Avoid coadministration of JEVTANA with strong CYP3A inhibitors.  
If patients require coadministration of a strong CYP3A inhibitor,  
consider a 25% JEVTANA dose reduction.

USE IN SPECIFIC POPULATIONS
•  Pregnancy: The safety and efficacy of JEVTANA have not been  

established in females. There are no human data on the use of  
JEVTANA in pregnant women to inform the drug-associated risk.

•  Lactation: The safety and efficacy of JEVTANA have not been 
established in females. There is no information available on the  
presence of JEVTANA in human milk, the effects of the drug on  
the breastfed infant, or the effects of the drug on milk production.

•  Females and Males of Reproductive Potential: Advise male  
patients with female partners of reproductive potential to use  
effective contraception during treatment and for 3 months after  
the final dose of JEVTANA.

Please see Brief Summary of full Prescribing Information, 
including Boxed WARNING on following pages.

CABAZITAXEL (JEVTANA) IS A  
NATIONAL COMPREHENSIVE  
CANCER NETWORK® (NCCN®)  
DESIGNATED CATEGORY 1  
SECOND-LINE THERAPY OPTION 
FOR mCRPC PATIENTS WHO  
PREVIOUSLY RECEIVED 
DOCETAXEL†

© 2020 sanofi-aventis U.S. LLC. All rights reserved.         MAT-US-2009906   06/2020

CARD2 Study (n=255)

The first comparative, prospective, phase 4 trial evaluating  
JEVTANA versus abiraterone or enzalutamide 
A randomized, open-label, multicenter study of JEVTANA 25 mg/m2 vs an androgen  
receptor (AR)-targeted agent (abiraterone or enzalutamide) in patients with mCRPC  
who had previously received docetaxel and had disease progression within 12 months  
on an alternative AR-targeted agent. 

Primary endpoint: radiographic progression free survival

TROPIC¹ Study (n=755)

Validated JEVTANA as a treatment in 
mCRPC after docetaxel
A randomized, open-label, international, multicenter study of  
JEVTANA 25mg/m2 (n=378) vs mitoxantrone 12 mg/m2 (n=377)  
in patients with mCRPC previously treated with a docetaxel- 
containing regimen. 

Primary endpoint: overall survival

PROSELICA¹ Study (n=1200)

Established JEVTANA 20mg/m2  
as the recommended dose
25 mg/m2 can be used in select patients at HCP discretion

A noninferioriy, randomized, open-label, multicenter study  
of JEVTANA 20 mg/m2 (n=598) vs 25 mg/m2 (n=602) in  
patients with mCRPC previously treated with a docetaxel- 
containing regimen. 

Primary endpoint: overall survival

SEE CARD RESULTS AT:

JEVTANApro.com/results

†   Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Prostate Cancer V.2.2020. © National Comprehensive Cancer Network, Inc. 2020.  
All rights reserved. Accessed March 11, 2020. To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever  
regarding their content, use or application and disclaims any responsibility for their application or use in any way.

1. JEVTANA Prescribing Information. Bridgewater, NJ: sanofi-aventis U.S. LLC   2. De Wit R, de Bono J, Sternberg CN, et al; for the CARD Investigators.  
Cabazitaxel versus abiraterone or enzalutamide in metastatic prostate cancer. N Engl J Med. 2019. doi: 10.1056/NEJMoa1911206.
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What’s next…   

           what’s possible.  
Discover the possibilities for your metastatic castration-resistant prostate  
cancer (mCRPC) patients when prescribed JEVTANA early post docetaxel

Prescribed to over 40,000 men* 

The efficacy and safety of JEVTANA were evaluated in the TROPIC and PROSELICA trials. Most recently, results from the  
CARD study were published in the New England Journal of Medicine and presented at the 2020 ASCO GU symposium.  
Data from the TROPIC and PROSELICA studies are included in the US Prescribing Information.

*Estimate based on US sales & use data. 01/2010-10/2019

JEVTANA is the only microtubule inhibitor approved in  
combination with prednisone for treatment of patients with  
metastatic castration-resistant prostate cancer previously treated  
with a docetaxel-containing regimen.

IMPORTANT SAFETY INFORMATION 

WARNING: NEUTROPENIA AND HYPERSENSITIVITY 
Neutropenia: Neutropenic deaths have been reported. 
Monitor for neutropenia with frequent blood cell counts. 
JEVTANA is contraindicated in patients with neutrophil 
counts of ≤1,500 cells/mm3. Primary prophylaxis with 
G-CSF is recommended in patients with high-risk clinical 
features.
Severe hypersensitivity: Severe hypersensitivity reactions 
can occur and may include generalized rash/erythema, 
hypotension and bronchospasm. Severe hypersensitivity 
reactions require immediate discontinuation of the  
JEVTANA infusion and administration of appropriate 
therapy. Patients should receive premedication. JEVTANA 
is contraindicated in patients who have a history of severe 
hypersensitivity reactions to cabazitaxel or to other drugs 
formulated with polysorbate 80.

CONTRAINDICATIONS
JEVTANA is contraindicated in patients with neutrophil counts of  
≤1,500/mm3, patients with a history of severe hypersensitivity reactions  
to cabazitaxel or to other drugs formulated with polysorbate 80, and  
patients with severe hepatic impairment (total bilirubin >3x upper limit  
of normal (ULN)).

\WARNINGS AND PRECAUTIONS
Bone Marrow Suppression (BMS): BMS manifested as neutropenia, 
anemia, thrombocytopenia and/or pancytopenia may occur. Neutropenic 

deaths have been reported. Monitor blood counts frequently to  
determine if initiation of G-CSF and/or dosage modification is needed. 
Primary prophylaxis with G-CSF is recommended in patients with 
high-risk clinical features. Monitoring of complete blood counts is 
essential on a weekly basis during cycle 1 and before each treatment 
cycle thereafter so that the dose can be adjusted, if needed. Caution  
is recommended in patients with hemoglobin <10 g/dl.
Increased Toxicities in Elderly Patients: Patients ≥65 years of age 
were more likely to experience fatal outcomes not related to disease  
progression and certain adverse reactions, including neutropenia and  
febrile neutropenia. Monitor closely.

Hypersensitivity Reactions: Severe hypersensitivity reactions can  
occur. Premedicate all patients with antihistamines, corticosteroids  
and H2 antagonists prior to JEVTANA. Observe patients closely,  
especially during the first and second infusions. Discontinue JEVTANA 
immediately if severe hypersensitivity occurs and treat as indicated.

Gastrointestinal (GI) Adverse Reactions: Nausea, vomiting, and  
severe diarrhea may occur. Death related to diarrhea and electrolyte 
imbalance occurred in the randomized clinical trials and mortality related  
to diarrhea has been reported. Intensive measures may be required for 
severe diarrhea and electrolyte imbalance. Rehydrate and treat with  
antiemetics and antidiarrheals as needed. If experiencing grade ≥3  
diarrhea, dosage should be modified.

GI hemorrhage and perforation, ileus, enterocolitis, neutropenic enteroco-
litis, including fatal outcome, have been reported. Risk may be increased 
with neutropenia, age, steroid use, concomitant use of NSAIDs, antiplate-
let therapy or anticoagulants, and prior history of pelvic radiotherapy, 
adhesions, ulceration and GI bleeding. Abdominal pain and tenderness, 
fever, persistent constipation, diarrhea, with or without neutropenia, may 
be early manifestations of serious GI toxicity and should be evaluated  
and treated promptly. JEVTANA treatment delay or discontinuation  
may be necessary.

Renal Failure: Cases, including those with fatal outcomes, have been  
reported. Identify cause and manage aggressively.

Urinary Disorders including Cystitis: Cystitis, radiation cystitis,  
and hematuria, including that requiring hospitalization, has been  
reported with JEVTANA in patients who previously received pelvic 
radiation. Cystitis from radiation recall may occur late in treatment with 
JEVTANA. Monitor patients who previously received pelvic radiation  
for signs and symptoms of cystitis while on JEVTANA. Interrupt or  
discontinue JEVTANA in patients experiencing severe hemorrhagic  
cystitis. Medical and/or surgical supportive treatment may be required  
to treat severe hemorrhagic cystitis.

Respiratory Disorders: Interstitial pneumonia/pneumonitis, interstitial 
lung disease and acute respiratory distress syndrome have been reported 
and may be associated with fatal outcome. Patients with underlying  
lung disease may be at higher risk for these events. Acute respiratory 
distress syndrome may occur in the setting of infection. Interrupt  
JEVTANA if new or worsening pulmonary symptoms develop. Closely 
monitor, promptly investigate, and appropriately treat patients receiving 
JEVTANA. Consider discontinuation. The benefit of resuming JEVTANA 
treatment must be carefully evaluated.

Use in Patients with Hepatic Impairment: JEVTANA dose should  
be reduced for patients with mild (total bilirubin >1 to ≤1.5 x ULN or  
AST >1.5 x ULN) and moderate (total bilirubin >1.5 to ≤3.0 x ULN  
and any AST) hepatic impairment, based on tolerability data in these 
patients. Administer JEVTANA 20 mg/m2 for mild hepatic impairment. 
Administer JEVTANA 15 mg/m2 for moderate hepatic impairment. 
Monitor closely.

Embryo-Fetal Toxicity: JEVTANA can cause fetal harm and loss of  
pregnancy. Advise males with female partners of reproductive potential  
to use effective contraception during treatment and for 3 months after  
the last dose of JEVTANA.

ADVERSE REACTIONS (ARs)
The most common all grades adverse reactions and laboratory  
abnormalities (≥10%) with JEVTANA 20 mg/m² or 25 mg/m² are  
neutropenia, anemia, leukopenia, thrombocytopenia, diarrhea, fatigue, 
nausea, vomiting, constipation, asthenia, abdominal pain, hematuria, 
back pain, anorexia, peripheral neuropathy, pyrexia, dyspnea, dysgeusia, 
cough, arthralgia, and alopecia.

DRUG INTERACTIONS
Avoid coadministration of JEVTANA with strong CYP3A inhibitors.  
If patients require coadministration of a strong CYP3A inhibitor,  
consider a 25% JEVTANA dose reduction.

USE IN SPECIFIC POPULATIONS
•  Pregnancy: The safety and efficacy of JEVTANA have not been  

established in females. There are no human data on the use of  
JEVTANA in pregnant women to inform the drug-associated risk.

•  Lactation: The safety and efficacy of JEVTANA have not been 
established in females. There is no information available on the  
presence of JEVTANA in human milk, the effects of the drug on  
the breastfed infant, or the effects of the drug on milk production.

•  Females and Males of Reproductive Potential: Advise male  
patients with female partners of reproductive potential to use  
effective contraception during treatment and for 3 months after  
the final dose of JEVTANA.

Please see Brief Summary of full Prescribing Information, 
including Boxed WARNING on following pages.
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CARD2 Study (n=255)

The first comparative, prospective, phase 4 trial evaluating  
JEVTANA versus abiraterone or enzalutamide 
A randomized, open-label, multicenter study of JEVTANA 25 mg/m2 vs an androgen  
receptor (AR)-targeted agent (abiraterone or enzalutamide) in patients with mCRPC  
who had previously received docetaxel and had disease progression within 12 months  
on an alternative AR-targeted agent. 

Primary endpoint: radiographic progression free survival

TROPIC¹ Study (n=755)

Validated JEVTANA as a treatment in 
mCRPC after docetaxel
A randomized, open-label, international, multicenter study of  
JEVTANA 25mg/m2 (n=378) vs mitoxantrone 12 mg/m2 (n=377)  
in patients with mCRPC previously treated with a docetaxel- 
containing regimen. 

Primary endpoint: overall survival

PROSELICA¹ Study (n=1200)

Established JEVTANA 20mg/m2  
as the recommended dose
25 mg/m2 can be used in select patients at HCP discretion

A noninferioriy, randomized, open-label, multicenter study  
of JEVTANA 20 mg/m2 (n=598) vs 25 mg/m2 (n=602) in  
patients with mCRPC previously treated with a docetaxel- 
containing regimen. 

Primary endpoint: overall survival

SEE CARD RESULTS AT:

JEVTANApro.com/results

†   Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Prostate Cancer V.2.2020. © National Comprehensive Cancer Network, Inc. 2020.  
All rights reserved. Accessed March 11, 2020. To view the most recent and complete version of the guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever  
regarding their content, use or application and disclaims any responsibility for their application or use in any way.

1. JEVTANA Prescribing Information. Bridgewater, NJ: sanofi-aventis U.S. LLC   2. De Wit R, de Bono J, Sternberg CN, et al; for the CARD Investigators.  
Cabazitaxel versus abiraterone or enzalutamide in metastatic prostate cancer. N Engl J Med. 2019. doi: 10.1056/NEJMoa1911206.
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JEVTANA® Rx Only
(cabazitaxel) injection, for intravenous use

Brief Summary of Prescribing Information

WARNING: NEUTROPENIA AND HYPERSENSITIVITY

Neutropenia: Neutropenic deaths have been reported. Monitor for neutropenia with frequent
blood cell counts. JEVTANA is contraindicated in patients with neutrophil counts of ≤1,500
cells/mm3. Primary prophylaxis with G-CSF is recommended in patients with high-risk
clinical features [see Contraindications (4) and Warnings and Precautions (5.1, 5.2)].

Severe hypersensitivity: Severe hypersensitivity reactions can occur and may include
generalized rash/erythema, hypotension and bronchospasm. Severe hypersensitivity reac-
tions require immediate discontinuation of the JEVTANA infusion and administration of
appropriate therapy. Patients should receive premedication. JEVTANA is contraindicated in
patients who have a history of severe hypersensitivity reactions to cabazitaxel or to other
drugs formulated with polysorbate 80 [see Dosage and Administration (2.1), Contraindi-
cations (4), and Warnings and Precautions (5.3)].

1 INDICATIONS AND USAGE
JEVTANA® is indicated in combination with prednisone for the treatment of patients with metastatic
castration-resistant prostate cancer previously treated with a docetaxel-containing treatment regimen.
2 DOSAGE AND ADMINISTRATION
2.1 Dosing Information
The recommended dose of JEVTANA is based on calculation of the Body Surface Area (BSA), and is
20 mg/m2 administered as a one-hour intravenous infusion every three weeks in combination with oral
prednisone 10 mg administered daily throughout JEVTANA treatment.
A dose of 25 mg/m2 can be used in select patients at the discretion of the treating healthcare provider
[see Warnings and Precautions (5.1, 5.2), Adverse Reactions (6.1), and Clinical Studies (14) in the full
prescribing information].
Premedicate at least 30 minutes prior to each dose of JEVTANA with the following intravenous
medications to reduce the risk and/or severity of hypersensitivity [see Warnings and Precautions (5.3)]:

• antihistamine (dexchlorpheniramine 5 mg, or diphenhydramine 25 mg or equivalent antihistamine),
• corticosteroid (dexamethasone 8 mg or equivalent steroid),
• H2 antagonist (ranitidine 50 mg or equivalent H2 antagonist).

Antiemetic prophylaxis is recommended and can be given orally or intravenously as needed [see
Warnings and Precautions (5.3)].
JEVTANA injection single-dose vial requires two dilutions prior to administration [see Dosage and
Administration (2.5)].
2.2 Dose Modifications for Adverse Reactions
Reduce or discontinue JEVTANA dosing for adverse reactions as described in Table 1.

Table 1: Recommended Dosage Modifications for Adverse Reactions in Patients Treated
with JEVTANA

Toxicity Dosage Modification

Prolonged grade ≥3 neutropenia (greater than
1 week) despite appropriate medication
including granulocyte-colony stimulating factor
(G-CSF)

Delay treatment until neutrophil count is
>1,500 cells/mm3, then reduce dosage of
JEVTANA by one dose level. Use G-CSF for
secondary prophylaxis.

Febrile neutropenia or neutropenic infection Delay treatment until improvement or
resolution, and until neutrophil count is >1,500
cells/mm3, then reduce dosage of JEVTANA by
one dose level. Use G-CSF for secondary
prophylaxis.

Grade ≥3 diarrhea or persisting diarrhea
despite appropriate medication, fluid and
electrolytes replacement

Delay treatment until improvement or
resolution, then reduce dosage of JEVTANA by
one dose level.

Grade 2 peripheral neuropathy Delay treatment until improvement or
resolution, then reduce dosage of JEVTANA by
one dose level.

Grade ≥3 peripheral neuropathy Discontinue JEVTANA.

Patients at a 20 mg/m2 dose who require dose reduction should decrease dosage of JEVTANA to 15
mg/m2 [see Adverse Reactions (6.1)].
Patients at a 25 mg/m2 dose who require dose reduction should decrease dosage of JEVTANA to 20
mg/m2. One additional dose reduction to 15 mg/m2 may be considered [see Adverse Reactions (6.1)].
2.3 Dose Modifications for Hepatic Impairment

• Mild hepatic impairment (total bilirubin >1 to ≤1.5 × Upper Limit of Normal (ULN) or AST >1.5 ×
ULN): Administer JEVTANA at a dose of 20 mg/m2.

• Moderate hepatic impairment (total bilirubin >1.5 to ≤3 × ULN and AST = any): Administer JEVTANA
at a dose of 15 mg/m2 based on tolerability data in these patients; however, the efficacy of this dose
is unknown.

• Severe hepatic impairment (total bilirubin >3 × ULN): JEVTANA is contraindicated in patients with
severe hepatic impairment [see Warning and Precautions (5.8) and Clinical Pharmacology (12.3)
in the full prescribing information].

2.4 Dose Modifications for Use with Strong CYP3A Inhibitors
Concomitant drugs that are strong CYP3A inhibitors (e.g., ketoconazole, itraconazole, clarithromycin,
atazanavir, indinavir, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin, voriconazole) may
increase plasma concentrations of cabazitaxel. Avoid the coadministration of JEVTANA with these drugs.
If patients require coadministration of a strong CYP3A inhibitor, consider a 25% JEVTANA dose reduction
[see Drug Interactions (7.1) and Clinical Pharmacology (12.3) in the full prescribing information].
2.5 Preparation and Administration
JEVTANA is a cytotoxic anticancer drug. Follow applicable special handling and disposal procedures [see
References (15) in the full prescribing information]. If JEVTANA first diluted solution, or second (final)
dilution for intravenous infusion should come into contact with the skin or mucous, immediately and
thoroughly wash with soap and water.
Do not use PVC infusion containers or polyurethane infusions sets for preparation and administration of
JEVTANA infusion solution.

JEVTANA should not be mixed with any other drugs.
Preparation
Read this entire section carefully before mixing and diluting. JEVTANA requires two dilutions prior to
administration. Follow the preparation instructions provided below, as improper preparation may lead to
overdose [see Overdosage (10)].
Note: Both the JEVTANA injection and the diluent vials contain an overfill to compensate for liquid loss
during preparation. This overfill ensures that after dilution with the entire contents of the accompanying
diluent, there is an initial diluted solution containing 10 mg/mL JEVTANA.
Inspect the JEVTANA injection and supplied diluent vials. The JEVTANA injection is a clear yellow to
brownish-yellow viscous solution.
Step 1 – first dilution
Each vial of JEVTANA (cabazitaxel) 60 mg/1.5 mL must first be mixed with the entire contents of
supplied diluent. Once reconstituted, the resultant solution contains 10 mg/mL of JEVTANA.
When transferring the diluent, direct the needle onto the inside wall of JEVTANA vial and inject slowly
to limit foaming. Remove the syringe and needle and gently mix the initial diluted solution by repeated
inversions for at least 45 seconds to assure full mixing of the drug and diluent. Do not shake.
Let the solution stand for a few minutes to allow any foam to dissipate, and check that the solution is
homogeneous and contains no visible particulate matter. It is not required that all foam dissipate prior
to continuing the preparation process.
The resulting initial diluted JEVTANA solution (cabazitaxel 10 mg/mL) requires further dilution before
administration. The second dilution should be done immediately (within 30 minutes) to obtain the final
infusion as detailed in Step 2.
Step 2 – second (final) dilution
Withdraw the recommended dose from the JEVTANA solution containing 10 mg/mL as prepared in Step
1 using a calibrated syringe and further dilute into a sterile 250 mL PVC-free container of either 0.9%
sodium chloride solution or 5% dextrose solution for infusion. If a dose greater than 65 mg of JEVTANA
is required, use a larger volume of the infusion vehicle so that a concentration of 0.26 mg/mL JEVTANA
is not exceeded. The concentration of the JEVTANA final infusion solution should be between 0.10 mg/mL
and 0.26 mg/mL.
Remove the syringe and thoroughly mix the final infusion solution by gently inverting the bag or bottle.
As the final infusion solution is supersaturated, it may crystallize over time. Do not use if this occurs and
discard.
Fully prepared JEVTANA infusion solution (in either 0.9% sodium chloride solution or 5% dextrose
solution) should be used within 8 hours at ambient temperature (including the one-hour infusion), or for
a total of 24 hours (including the one-hour infusion) under the refrigerated conditions.
Discard any unused portion.
Administration
Inspect visually for particulate matter, any crystals and discoloration prior to administration. If the
JEVTANA first diluted solution or second (final) infusion solution is not clear or appears to have
precipitation, it should be discarded.
Use an in-line filter of 0.22 micrometer nominal pore size (also referred to as 0.2 micrometer) during
administration.
The final JEVTANA infusion solution should be administered intravenously as a one-hour infusion at room
temperature.
4 CONTRAINDICATIONS
JEVTANA is contraindicated in patients with:

• neutrophil counts of ≤1,500/mm3 [see Warnings and Precautions (5.1)]
• history of severe hypersensitivity reactions to cabazitaxel or to other drugs formulated with

polysorbate 80 [see Warnings and Precautions (5.3)]
• severe hepatic impairment (total bilirubin >3 × ULN) [see Warnings and Precautions (5.8)]

5 WARNINGS AND PRECAUTIONS
5.1 Bone Marrow Suppression
JEVTANA is contraindicated in patients with neutrophils ≤1,500/mm3 [see Contraindications (4)]. Closely
monitor patients with hemoglobin <10 g/dL.
Bone marrow suppression manifested as neutropenia, anemia, thrombocytopenia and/or pancytopenia
may occur. Neutropenic deaths have been reported.
In a randomized trial (TROPIC) in previously treated patients with metastatic castration-resistant prostate
cancer, five patients (1.3%) died from infection (sepsis or septic shock). All had grade 4 neutropenia and
one had febrile neutropenia. One additional patient’s death was attributed to neutropenia without a
documented infection. Twenty-two (6%) patients discontinued JEVTANA treatment due to neutropenia,
febrile neutropenia, infection, or sepsis. The most common adverse reaction leading to treatment
discontinuation in the JEVTANA group was neutropenia (2%). Grade 3–4 neutropenia has been observed
in 82% of patients treated with JEVTANA in the randomized trial.
In a randomized trial (PROSELICA) comparing two doses of JEVTANA in previously treated metastatic
castration-resistant prostate cancer, 8 patients (1%) on the 20 mg/m2 arm and 15 patients (3%) on the
25 mg/m2 arm died from infection; of these, 4 deaths on the 20 mg/m2 arm and 8 deaths on the 25 mg/m2

arm occurred within the first 30 days of treatment.
Fewer patients receiving JEVTANA 20 mg/m2 were reported to have infectious adverse reactions. Grade
1–4 infections were experienced by 160 patients (28%) on the 20 mg/m2 arm and 227 patients (38%)
on the 25 mg/m2 arm. Grade 3–4 infections were experienced by 57 patients (10%) on the 20 mg/m2

arm and 120 patients (20%) on the 25 mg/m2 arm. Noninferiority for overall survival was demonstrated
between these two arms [see Clinical Studies (14) in the full prescribing information].
Based on guidelines for the use of G-CSF and the adverse reactions profile of JEVTANA, primary
prophylaxis with G-CSF is recommended in patients with high-risk clinical features (older patients, poor
performance status, previous episodes of febrile neutropenia, extensive prior radiation ports, poor
nutritional status, or other serious comorbidities) that predispose them to increased complications from
prolonged neutropenia. The effectiveness of primary prophylaxis with G-CSF in patients receiving
JEVTANA has not been studied. Therapeutic use of G-CSF and secondary prophylaxis should be
considered in all patients at increased risk for neutropenia complications.
Monitoring of complete blood counts is essential on a weekly basis during cycle 1 and before each
treatment cycle thereafter so that the dose can be adjusted, if needed [see Dosage and Administration
(2.2)].
5.2 Increased Toxicities in Elderly Patients
In a randomized trial (TROPIC), 2% of patients (3/131) <65 years of age and 6% (15/240) ≥65 years
of age died of causes other than disease progression within 30 days of the last JEVTANA dose. Patients
≥65 years of age are more likely to experience certain adverse reactions, including neutropenia and
febrile neutropenia. The incidence of the following grade 3–4 adverse reactions were higher in patients
≥65 years of age compared to younger patients; neutropenia (87% vs 74%), and febrile neutropenia (8%
vs 6%).
In a randomized clinical trial (PROSELICA) comparing two doses of JEVTANA, deaths due to infection
within 30 days of starting JEVTANA occurred in 0.7% (4/580) patients on the 20 mg/m2 arm and 1.3%
(8/595) patients on the 25 mg/m2 arm; all of these patients were >60 years of age.
In PROSELICA, on the 20 mg/m2 arm, 3% (5/178) of patients <65 years of age and 2% (9/402) ≥65
years of age died of causes other than disease progression within 30 days of the last JEVTANA dose.
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On the 25 mg/m2 arm, 2% (3/175) patients <65 years of age and 5% (20/420) ≥65 years of age died
of causes other than disease progression within 30 days of the last JEVTANA dose [see Adverse
Reactions (6) and Use in Specific Populations (8.5)].
5.3 Hypersensitivity Reactions
Hypersensitivity reactions may occur within a few minutes following the initiation of the infusion of
JEVTANA, thus facilities and equipment for the treatment of hypotension and bronchospasm should be
available. Severe hypersensitivity reactions can occur and may include generalized rash/erythema,
hypotension and bronchospasm.
Premedicate all patients prior to the initiation of the infusion of JEVTANA [see Dosage and Administration
(2.1)]. Observe patients closely for hypersensitivity reactions, especially during the first and second
infusions. Severe hypersensitivity reactions require immediate discontinuation of the JEVTANA infusion
and appropriate therapy. JEVTANA is contraindicated in patients with a history of severe hypersensitivity
reactions to cabazitaxel or to other drugs formulated with polysorbate 80 [see Contraindications (4)].
5.4 Gastrointestinal Adverse Reactions
Nausea, vomiting and severe diarrhea, at times, may occur. Deaths related to diarrhea and electrolyte
imbalance occurred in the randomized clinical trials. Intensive measures may be required for severe
diarrhea and electrolyte imbalance. Antiemetic prophylaxis is recommended. Treat patients with
rehydration, antidiarrheal or antiemetic medications as needed. Treatment delay or dosage reduction may
be necessary if patients experience Grade ≥3 diarrhea [see Dosage and Administration (2.2)].
Gastrointestinal (GI) hemorrhage and perforation, ileus, enterocolitis, neutropenic enterocolitis, including
fatal outcome, have been reported in patients treated with JEVTANA [see Adverse Reactions (6.2)]. Risk
may be increased with neutropenia, age, steroid use, concomitant use of NSAIDs, antiplatelet therapy
or anticoagulants, and patients with a prior history of pelvic radiotherapy, adhesions, ulceration and GI
bleeding.
Abdominal pain and tenderness, fever, persistent constipation, diarrhea, with or without neutropenia, may
be early manifestations of serious gastrointestinal toxicity and should be evaluated and treated promptly.
JEVTANA treatment delay or discontinuation may be necessary.
The incidence of gastrointestinal adverse reactions is greater in the patients who have received prior
radiation. In PROSELICA, diarrhea was reported in 41% (297/732) of patients who had received prior
radiation and in 27% (118/443) of patients without prior radiation. Of the patients who had previously
received radiation, more patients on the 25 mg/m2 arm reported diarrhea, compared to patients on the
20 mg/m2 arm.
5.5 Renal Failure
In the randomized clinical trial (TROPIC), renal failure of any grade occurred in 4% of the patients being
treated with JEVTANA, including four cases with fatal outcome. Most cases occurred in association with
sepsis, dehydration, or obstructive uropathy [see Adverse Reactions (6.1)]. Some deaths due to renal
failure did not have a clear etiology. Appropriate measures should be taken to identify causes of renal
failure and treat aggressively.
5.6 Urinary Disorders Including Cystitis
Cystitis, radiation cystitis, and hematuria, including that requiring hospitalization, has been reported with
JEVTANA in patients who previously received pelvic radiation [see Adverse Reactions (6.2)]. In
PROSELICA, cystitis and radiation cystitis were reported in 1.2% and 1.5% of patients who received prior
radiation, respectively. Hematuria was reported in 19.4% of patients who received prior radiation and in
14.4% of patients who did not receive prior radiation. Cystitis from radiation recall may occur late in
treatment with JEVTANA. Monitor patients who previously received pelvic radiation for signs and
symptoms of cystitis while on JEVTANA. Interrupt or discontinue JEVTANA in patients experiencing
severe hemorrhagic cystitis. Medical and/or surgical supportive treatment may be required to treat severe
hemorrhagic cystitis.
5.7 Respiratory Disorders
Interstitial pneumonia/pneumonitis, interstitial lung disease and acute respiratory distress syndrome have
been reported and may be associated with fatal outcome [see Adverse Reactions (6.2)]. Patients with
underlying lung disease may be at higher risk for these events. Acute respiratory distress syndrome may
occur in the setting of infection.
Interrupt JEVTANA if new or worsening pulmonary symptoms develop. Closely monitor, promptly
investigate, and appropriately treat patients receiving JEVTANA. Consider discontinuation. The benefit
of resuming JEVTANA treatment must be carefully evaluated.
5.8 Use in Patients with Hepatic Impairment
Cabazitaxel is extensively metabolized in the liver.
JEVTANA is contraindicated in patients with severe hepatic impairment (total bilirubin >3 × ULN) [see
Contraindications (4)]. Dose should be reduced for patients with mild (total bilirubin >1 to ≤1.5 × ULN
or AST >1.5 × ULN) and moderate (total bilirubin >1.5 to ≤3.0 × ULN and any AST) hepatic impairment,
based on tolerability data in these patients [see Dosage and Administration (2.3) and Use in Specific
Populations (8.7)]. Administration of JEVTANA to patients with mild and moderate hepatic impairment
should be undertaken with caution and close monitoring of safety.
5.9 Embryo-Fetal Toxicity
Based on findings in animal reproduction studies and its mechanism of action, JEVTANA can cause fetal
harm when administered to a pregnant woman [see Clinical Pharmacology (12.1) in the full prescribing
information]. There are no available data in pregnant women to inform the drug-associated risk. In animal
reproduction studies, intravenous administration of cabazitaxel in pregnant rats during organogenesis
caused embryonic and fetal death at doses lower than the maximum recommended human dose
(approximately 0.06 times the Cmax in patients at the recommended human dose). Advise males with
female partners of reproductive potential to use effective contraception during treatment and for 3 months
after the last dose of JEVTANA [see Use in Specific Populations (8.1, 8.3)].
6 ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater detail in another section of the label:

• Bone Marrow Suppression [see Warnings and Precautions (5.1)]
• Increased Toxicities in Elderly Patients [see Warnings and Precautions (5.2)]
• Hypersensitivity Reactions [see Warnings and Precautions (5.3)]
• Gastrointestinal Adverse Reactions [see Warnings and Precautions (5.4)]
• Renal Failure [see Warnings and Precautions (5.5)]
• Urinary Disorders Including Cystitis [see Warnings and Precautions (5.6)]
• Respiratory Disorders [see Warnings and Precautions (5.7)]
• Use in Patients with Hepatic Impairment [see Warnings and Precautions (5.8)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, the adverse reaction rates
observed cannot be directly compared to rates in other trials and may not reflect the rates observed in
clinical practice.
TROPIC Trial (JEVTANA + prednisone compared to mitoxantrone)
The safety of JEVTANA in combination with prednisone was evaluated in 371 patients with metastatic
castration-resistant prostate cancer treated in the randomized TROPIC trial, compared to mitoxantrone
plus prednisone.
Deaths due to causes other than disease progression within 30 days of last study drug dose were
reported in 18 (5%) JEVTANA-treated patients and 3 (<1%) mitoxantrone-treated patients. The most
common fatal adverse reactions in JEVTANA-treated patients were infections (n=5) and renal failure

(n=4). The majority (4 of 5 patients) of fatal infection-related adverse reactions occurred after a single
dose of JEVTANA. Other fatal adverse reactions in JEVTANA-treated patients included ventricular
fibrillation, cerebral hemorrhage, and dyspnea.
The most common (≥10%) grade 1–4 adverse reactions were anemia, leukopenia, neutropenia,
thrombocytopenia, diarrhea, fatigue, nausea, vomiting, constipation, asthenia, abdominal pain, hema-
turia, back pain, anorexia, peripheral neuropathy, pyrexia, dyspnea, dysgeusia, cough, arthralgia, and
alopecia.
The most common (≥5%) grade 3–4 adverse reactions in patients who received JEVTANA were
neutropenia, leukopenia, anemia, febrile neutropenia, diarrhea, fatigue, and asthenia.
Treatment discontinuations due to adverse drug reactions occurred in 18% of patients who received
JEVTANA and 8% of patients who received mitoxantrone. The most common adverse reactions leading
to treatment discontinuation in the JEVTANA group were neutropenia and renal failure. Dose reductions
were reported in 12% of JEVTANA-treated patients and 4% of mitoxantrone-treated patients. Dose delays
were reported in 28% of JEVTANA-treated patients and 15% of mitoxantrone-treated patients.

Table 2: Incidence of Adverse Reactions* and Hematologic Abnormalities in ≥5% of
Patients Receiving JEVTANA in Combination with Prednisone or Mitoxantrone in

Combination with Prednisone in TROPIC

JEVTANA 25 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=371

Mitoxantrone 12 mg/m2 every
3 weeks with prednisone 10

mg daily
n=371

Grade 1–4
n (%)

Grade 3–4
n (%)

Grade 1–4
n (%)

Grade 3–4
n (%)

Any Adverse Reaction

Blood and Lymphatic System Disorders

Neutropenia† 347 (94%) 303 (82%) 325 (87%) 215 (58%)

Febrile Neutropenia 27 (7%) 27 (7%) 5 (1%) 5 (1%)

Anemia† 361 (98%) 39 (11%) 302 (82%) 18 (5%)

Leukopenia† 355 (96%) 253 (69%) 343 (93%) 157 (42%)

Thrombocytopenia† 176 (48%) 15 (4%) 160 (43%) 6 (2%)

Cardiac Disorders

Arrhythmia‡ 18 (5%) 4 (1%) 6 (2%) 1 (<1%)

Gastrointestinal Disorders

Diarrhea 173 (47%) 23 (6%) 39 (11%) 1 (<1%)

Nausea 127 (34%) 7 (2%) 85 (23%) 1 (<1%)

Vomiting 83 (22%) 6 (2%) 38 (10%) 0

Constipation 76 (20%) 4 (1%) 57 (15%) 2 (<1%)

Abdominal Pain§ 64 (17%) 7 (2%) 23 (6%) 0

Dyspepsia¶ 36 (10%) 0 9 (2%) 0

General Disorders and Administration Site Conditions

Fatigue 136 (37%) 18 (5%) 102 (27%) 11 (3%)

Asthenia 76 (20%) 17 (5%) 46 (12%) 9 (2%)

Pyrexia 45 (12%) 4 (1%) 23 (6%) 1 (<1%)

Peripheral Edema 34 (9%) 2 (<1%) 34 (9%) 2 (<1%)

Mucosal Inflammation 22 (6%) 1 (<1%) 10 (3%) 1 (<1%)

Pain 20 (5%) 4 (1%) 18 (5%) 7 (2%)

Infections and Infestations

Urinary Tract Infection# 29 (8%) 6 (2%) 12 (3%) 4 (1%)

Investigations

Weight Decreased 32 (9%) 0 28 (8%) 1 (<1%)

Metabolism and Nutrition Disorders

Anorexia 59 (16%) 3 (<1%) 39 (11%) 3 (<1%)

Dehydration 18 (5%) 8 (2%) 10 (3%) 3 (<1%)

Musculoskeletal and Connective Tissue Disorders

Back Pain 60 (16%) 14 (4%) 45 (12%) 11 (3%)

Arthralgia 39 (11%) 4 (1%) 31 (8%) 4 (1%)

Muscle Spasms 27 (7%) 0 10 (3%) 0

Nervous System Disorders

Peripheral NeuropathyÞ 50 (13%) 3 (<1%) 12 (3%) 3 (<1%)

Dysgeusia 41 (11%) 0 15 (4%) 0

Dizziness 30 (8%) 0 21 (6%) 2 (<1%)

Headache 28 (8%) 0 19 (5%) 0
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Table 2: Incidence of Adverse Reactions* and Hematologic Abnormalities in ≥5% of
Patients Receiving JEVTANA in Combination with Prednisone or Mitoxantrone in

Combination with Prednisone in TROPIC (continued)

JEVTANA 25 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=371

Mitoxantrone 12 mg/m2 every
3 weeks with prednisone 10

mg daily
n=371

Grade 1–4
n (%)

Grade 3–4
n (%)

Grade 1–4
n (%)

Grade 3–4
n (%)

Renal and Urinary Tract Disorders

Hematuria 62 (17%) 7 (2%) 13 (4%) 1 (<1%)

Dysuria 25 (7%) 0 5 (1%) 0

Respiratory, Thoracic and Mediastinal Disorders

Dyspnea 43 (12%) 4 (1%) 16 (4%) 2 (<1%)

Cough 40 (11%) 0 22 (6%) 0

Skin and Subcutaneous Tissue Disorders

Alopecia 37 (10%) 0 18 (5%) 0

Vascular Disorders

Hypotension 20 (5%) 2 (<1 %) 9 (2%) 1 (<1%)

Median Duration of
Treatment 6 cycles 4 cycles

*Graded using NCI CTCAE version 3.
†Based on laboratory values, JEVTANA: n=369, mitoxantrone: n=370.
‡Includes atrial fibrillation, atrial flutter, atrial tachycardia, atrioventricular block complete, bradycardia,

palpitations, supraventricular tachycardia, tachyarrhythmia, and tachycardia.
§Includes abdominal discomfort, abdominal pain lower, abdominal pain upper, abdominal tenderness,

and GI pain.
¶Includes gastroesophageal reflux disease and reflux gastritis.
#Includes urinary tract infection enterococcal and urinary tract infection fungal.
ÞIncludes peripheral motor neuropathy and peripheral sensory neuropathy.

PROSELICA Trial (comparison of two doses of JEVTANA)
In a noninferiority, multicenter, randomized, open-label study (PROSELICA), 1175 patients with meta-
static castration-resistant prostate cancer, previously treated with a docetaxel-containing regimen, were
treated with either JEVTANA 25 mg/m2 (n=595) or the 20 mg/m2 (n=580) dose.
Deaths within 30 days of last study drug dose were reported in 22 (3.8%) patients in the 20 mg/m2 and
32 (5.4%) patients in the 25 mg/m2 arm. The most common fatal adverse reactions in JEVTANA-treated
patients were related to infections, and these occurred more commonly on the 25 mg/m2 arm (n=15) than
on the 20 mg/m2 arm (n=8). Other fatal adverse reactions in JEVTANA-treated patients included cerebral
hemorrhage, respiratory failure, paralytic ileus, diarrhea, acute pulmonary edema, disseminated intra-
vascular coagulation, renal failure, sudden death, cardiac arrest, ischemic stroke, diverticular perforation,
and cardiorenal syndrome.
Grade 1–4 adverse reactions occurring ≥5% more commonly in patients on the 25 mg/m2 versus 20
mg/m2 arms were leukopenia, neutropenia, thrombocytopenia, febrile neutropenia, decreased appetite,
nausea, diarrhea, asthenia, and hematuria.
Grade 3–4 adverse reactions occurring ≥5% more commonly in patients on the 25 mg/m2 versus 20
mg/m2 arms were leukopenia, neutropenia, and febrile neutropenia.
Treatment discontinuations due to adverse drug reactions occurred in 17% of patients in the 20 mg/m2

group and 20% of patients in the 25 mg/m2 group. The most common adverse reactions leading to
treatment discontinuation were fatigue and hematuria. The patients in the 20 mg/m2 group received a
median of 6 cycles (median duration of 18 weeks), while patients in the 25 mg/m2 group received a
median of 7 cycles (median duration of 21 weeks). In the 25 mg/m2 group, 128 patients (22%) had a
dose reduced from 25 to 20 mg/m2, 19 patients (3%) had a dose reduced from 20 to 15 mg/m2 and 1
patient (0.2%) had a dose reduced from 15 to 12 mg/m2. In the 20 mg/m2 group, 58 patients (10%) had
a dose reduced from 20 to 15 mg/m2, and 9 patients (2%) had a dose reduced from 15 to 12 mg/m2.

Table 3: Incidence of Adverse Reactions* in ≥5% of Patients Receiving JEVTANA 20 mg/m2

or 25 mg/m2 in Combination with Prednisone in PROSELICA

JEVTANA 20 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=580

JEVTANA 25 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=595

Primary System Organ
Class
Preferred Term

Grade 1–4
n (%)

Grade 3–4
n (%)

Grade 1–4
n (%)

Grade 3–4
n (%)

Blood and Lymphatic System Disorders

Febrile Neutropenia 12 (2%) 12 (2%) 55 (9%) 55 (9%)

Neutropenia† 18 (3%) 14 (2%) 65 (11%) 57 (10%)

Infections and Infestations

Urinary tract infection‡ 43 (7%) 12 (2%) 66 (11%) 14 (2%)

Neutropenic infection§ 15 (3%) 13 (2%) 42 (7%) 36 (6%)

Metabolism and Nutrition Disorders

Decreased appetite 76 (13%) 4 (0.7%) 110 (19%) 7 (1%)

Nervous System Disorders

Dysgeusia 41 (7%) 0 63 (11%) 0

Table 3: Incidence of Adverse Reactions* in ≥5% of Patients Receiving JEVTANA 20 mg/m2

or 25 mg/m2 in Combination with Prednisone in PROSELICA (continued)

JEVTANA 20 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=580

JEVTANA 25 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=595

Primary System Organ
Class
Preferred Term

Grade 1–4
n (%)

Grade 3–4
n (%)

Grade 1–4
n (%)

Grade 3–4
n (%)

Peripheral sensory
neuropathy

38 (7%) 0 63 (11%) 4 (0.7%)

Dizziness 24 (4%) 0 32 (5%) 0

Headache 29 (5%) 1 (0.2%) 24 (4%) 1 (0.2%)

Respiratory, Thoracic and Mediastinal Disorders

Dyspnea 30 (5%) 5 (0.9%) 46 (8%) 4 (0.7%)

Cough 34 (6%) 0 35 (6%) 0

Gastrointestinal Disorders

Diarrhea 178 (31%) 8 (1%) 237 (40%) 24 (4%)

Nausea 142 (25%) 4 (0.7%) 191 (32%) 7 (1%)

Vomiting 84 (15%) 7 (1.2%) 108 (18 %) 8 (1%)

Constipation 102 (18%) 2 (0.3%) 107 (18%) 4 (0.7%)

Abdominal pain 34 (6%) 3 (0.5%) 52 (9%) 7 (1%)

Stomatitis 27 (5%) 0 30 (5%) 2 (0.3%)

Skin and Subcutaneous Tissue Disorders

Alopecia 15 (3%) 0 36 (6.1%) 0

Musculoskeletal and Connective Tissue Disorders

Back pain 64 (11%) 5 (0.9%) 83 (14%) 7 (1%)

Bone pain 46 (8%) 10 (2%) 50 (8%) 13 (2 %)

Arthralgia 49 (8%) 3 (0.5%) 41 (7%) 5 (0.8%)

Pain in extremity 30 (5%) 1 (0.2%) 41 (7%) 3 (0.5%)

Renal and Urinary Disorders

Hematuria 82 (14%) 11 (2%) 124 (21%) 25 (4%)

Dysuria 31 (5%) 2 (0.3%) 24 (4%) 0

General Disorders and Administration Site Conditions

Fatigue 143 (25%) 15 (3%) 161 (27%) 22 (4%)

Asthenia 89 (15%) 11 (2%) 117 (20%) 12 (2%)

Edema peripheral 39 (7%) 1 (0.2%) 53 (9%) 1 (0.2%)

Pyrexia 27 (5%) 1 (0.2%) 38 (6 %) 1 (0.2%)

Investigations

Weight decreased 24 (4%) 1 (0.2%) 44 (7%) 0

Injury, Poisoning and Procedural Complications

Wrong technique in
drug usage process

2 (0.3%) 0 32 (5%) 0

*Grade from NCI CTCAE version 4.03.
†Based on adverse event reporting.
‡Includes urinary tract infection staphylococcal, urinary tract infection bacterial, urinary tract infection

fungal, and urosepsis.
§Includes neutropenic sepsis.

Table 4: Incidence of Hematologic Laboratory Abnormalities in Patients Receiving
JEVTANA 20 mg/m2 or 25 mg/m2 in Combination with Prednisone in Study PROSELICA

Laboratory Abnormality

JEVTANA 20 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=577

JEVTANA 25 mg/m2 every 3
weeks with prednisone 10 mg

daily
n=590

Grade 1–4
n (%)

Grade 3–4
n (%)

Grade 1–4
n (%)

Grade 3–4
n (%)

Neutropenia 384 (67%) 241 (42%) 522 (89%) 432 (73%)

Anemia 576 (99.8%) 57 (10%) 588 (99.7%) 81 (14%)

Leukopenia 461 (80%) 167 (29%) 560 (95%) 351 (60%)

Thrombocytopenia 202 (35%) 15 (3%) 251 (43%) 25 (4%)
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Hematuria
In study TROPIC, adverse reactions of hematuria, including those requiring medical intervention, were
more common in JEVTANA-treated patients. The incidence of grade ≥2 hematuria was 6% in
JEVTANA-treated patients and 2% in mitoxantrone-treated patients. Other factors associated with
hematuria were well-balanced between arms and do not account for the increased rate of hematuria on
the JEVTANA arm.
In study PROSELICA, hematuria of all grades was observed in 18% of patients overall.
Hepatic Laboratory Abnormalities
The incidences of grade 3–4 increased AST, increased ALT, and increased bilirubin were each ≤1%.
6.2 Postmarketing Experience
The following adverse reactions have been identified from clinical trials and/or postmarketing surveil-
lance. Because they are reported from a population of unknown size, precise estimates of frequency
cannot be made.
Gastrointestinal: Gastritis, intestinal obstruction.
Respiratory: Interstitial pneumonia/pneumonitis, interstitial lung disease and acute respiratory distress
syndrome.
Renal and urinary disorders: Radiation recall hemorrhagic cystitis.
7 DRUG INTERACTIONS
7.1 CYP3A Inhibitors
Cabazitaxel is primarily metabolized through CYP3A [see Clinical Pharmacology (12.3) in the full
prescribing information]. Strong CYP3A inhibitors (e.g., ketoconazole, itraconazole, clarithromycin,
atazanavir, indinavir, nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin, voriconazole) may
increase plasma concentrations of cabazitaxel. Avoid the coadministration of JEVTANA with strong
CYP3A inhibitors. If patients require coadministration of a strong CYP3A inhibitor, consider a 25%
JEVTANA dose reduction [see Dosage and Administration (2.4) and Clinical Pharmacology (12.3) in the
full prescribing information].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
The safety and efficacy of JEVTANA have not been established in females. There are no human data
on the use of JEVTANA in pregnant women to inform the drug-associated risk. In animal reproduction
studies, intravenous administration of cabazitaxel in pregnant rats during organogenesis caused
embryonic and fetal death at doses lower than the maximum recommended human dose [see Data].
Data
Animal data
In an early embryonic developmental toxicity study in rats, cabazitaxel was administered intravenously
for 15 days prior to mating through Day 6 of pregnancy, which resulted in an increase in pre-implantation
loss at 0.2 mg/kg/day and an increase in early resorptions at ≥0.1 mg/kg/day (approximately 0.06 and
0.02 times the Cmax in patients at the recommended human dose, respectively).
In an embryo-fetal developmental toxicity study in rats, cabazitaxel caused maternal and embryo-fetal
toxicity consisting of increased postimplantation loss, embryolethality, and fetal deaths when adminis-
tered intravenously at a dose of 0.16 mg/kg/day (approximately 0.06 times the Cmax in patients at the
recommended human dose). Decreased mean fetal birthweight associated with delays in skeletal
ossification was observed at doses ≥0.08 mg/kg. Cabazitaxel crossed the placenta barrier within 24
hours of a single intravenous administration of 0.08 mg/kg to pregnant rats at gestational day 17. A dose
of 0.08 mg/kg in rats resulted in a Cmax approximately 0.02 times that observed in patients at the
recommended human dose. Administration of cabazitaxel did not result in fetal abnormalities in rats or
rabbits at exposure levels significantly lower than the expected human exposures.
8.2 Lactation
Risk Summary
The safety and efficacy of JEVTANA have not been established in females. There is no information
available on the presence of cabazitaxel in human milk, the effects of the drug on the breastfed infant,
or the effects of the drug on milk production. Cabazitaxel or cabazitaxel metabolites are excreted in
maternal milk of lactating rats [see Data].
Data
Animal data
In a milk excretion study, radioactivity related to cabazitaxel was detected in the stomachs of nursing pups
within 2 hours of a single intravenous administration of cabazitaxel to lactating rats at a dose of 0.08
mg/kg (approximately 0.02 times the Cmax in patients at the recommended human dose). This was
detectable 24 hours post dose. Approximately 1.5% of the dose delivered to the mother was calculated
to be delivered in the maternal milk.
8.3 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 final dose
of JEVTANA [see Use in Specific Populations (8.1)].
Infertility
Males
Based on animal toxicology studies, JEVTANA may impair human fertility in males of reproductive
potential [see Nonclinical Toxicology (13.1) in the full prescribing information].
8.4 Pediatric Use
The safety and effectiveness of JEVTANA in pediatric patients have not been established.
JEVTANA was evaluated in 39 pediatric patients (ages 3 to 18 years) receiving prophylactic G-CSF. The
maximum tolerated dose (MTD) was 30 mg/m2 intravenously over 1 hour on Day 1 of a 21 day cycle
in pediatric patients with solid tumors based on the dose-limiting toxicity (DLT) of febrile neutropenia. No
objective responses were observed in 11 patients with refractory high grade glioma (HGG) or diffuse
intrinsic pontine glioma (DIPG). One patient had a partial response among the 9 patients with
ependymoma.
Infusion related/hypersensitivity reactions were seen in 10 patients (26%). Three patients experienced
serious adverse events of anaphylactic reaction. The incidence of infusion related/hypersensitivity
reactions decreased with steroid pre-medication. The most frequent treatment-emergent adverse events
were similar to those reported in adults.
Based on the population pharmacokinetics analysis conducted with data from 31 pediatric patients with
cancer (ages 3 to 18 years), the clearances by body surface area were comparable to those in adults.
8.5 Geriatric Use
In the TROPIC study, of the 371 patients with prostate cancer treated with JEVTANA every three weeks
plus prednisone, 240 patients (64.7%) were 65 years of age and over, while 70 patients (18.9%) were
75 years of age and over. No overall differences in effectiveness were observed between patients ≥65
years of age and younger patients. Elderly patients (≥65 years of age) may be more likely to experience
certain adverse reactions. The incidence of death due to causes other than disease progression within
30 days of the last cabazitaxel dose were higher in patients who were 65 years of age or greater
compared to younger patients [see Warnings and Precautions (5.2)]. The incidence of grade 3–4
neutropenia and febrile neutropenia were higher in patients who were 65 years of age or greater

compared to younger patients. The following grade 1–4 adverse reactions were reported at rates ≥5%
higher in patients 65 years of age or older compared to younger patients: fatigue (40% vs 30%),
neutropenia (97% vs 89%), asthenia (24% vs 15%), pyrexia (15% vs 8%), dizziness (10% vs 5%), urinary
tract infection (10% vs 3%), and dehydration (7% vs 2%), respectively.
In the PROSELICA study, the grade 1–4 adverse reactions reported at rates of at least 5% higher in
patients 65 years of age or older compared to younger patients were diarrhea (43% vs 33%), fatigue
(30% vs 19%), asthenia (22% vs 13%), constipation (20% vs 13%), clinical neutropenia (13% vs 6%),
febrile neutropenia (11% vs 5%), and dyspnea (10% vs 3%).
Based on a population pharmacokinetic analysis, no significant difference was observed in the
pharmacokinetics of cabazitaxel between patients <65 years (n=100) and older (n=70).
8.6 Renal Impairment
No dose adjustment is necessary in patients with renal impairment not requiring hemodialysis. Patients
presenting with end-stage renal disease (creatinine clearance CLCR <15 mL/min/1.73 m2), should be
monitored carefully during treatment [see Clinical Pharmacology (12.3) in the full prescribing information].
8.7 Hepatic Impairment
Cabazitaxel is extensively metabolized in the liver. Patients with mild hepatic impairment (total bilirubin
>1 to ≤1.5 × ULN or AST >1.5 × ULN) should have JEVTANA dose of 20 mg/m2. Administration of
cabazitaxel to patients with mild hepatic impairment should be undertaken with caution and close
monitoring of safety [see Clinical Pharmacology (12.3) in the full prescribing information]. The maximum
tolerated dose in patients with moderate hepatic impairment (total bilirubin >1.5 to ≤3.0 × ULN and AST
= any) was 15 mg/m2, however, the efficacy at this dose level was unknown. JEVTANA is contraindicated
in patients with severe hepatic impairment (total bilirubin >3 × ULN) [see Contraindications (4)].
10 OVERDOSAGE
There is no known antidote for JEVTANA overdose. Overdose has resulted from improper preparation
[see Dosage and Administration (2.5)]. Read the entire section Dosage and Administration (2) carefully
before mixing or diluting. Complications of overdose include exacerbation of adverse reactions such as
bone marrow suppression and gastrointestinal disorders. Overdose has led to fatal outcome.
In case of overdose, the patient should be kept in a specialized unit where vital signs, chemistry and
particular functions can be closely monitored. Patients should receive therapeutic G-CSF as soon as
possible after discovery of overdose. Other appropriate symptomatic measures should be taken, as
needed.
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For this Case of the Month, 
Raoul S. Concepcion, MD, 
FACS, interviews Kristen 
R. Scarpato, MD, MPH, 
regarding the usage of re-
nal mass biopsy (RMB) for 
small renal masses, touch-
ing on topics including 
how to determine the need 
for an RMB, contraindica-
tions to RMB, and how she 
performs the procedure. 
Concepcion is chief clini-
cal urologist officer, Integra 
Connect, West Palm Beach, 
Florida, and clinical as-
sociate professor of urol-
ogy, Vanderbilt University 
School of Medicine, Nash-
ville, Tennessee. Scarpato is 
assistant professor of urol-
ogy at Vanderbilt University 
Medical Center, Nashville, 
Tennessee.

Q: Dr Scarpato, this is 
a scenario we as urolo-
gists encounter quite 
frequently in our every-
day practice, the inciden-
taloma small renal mass 
(SRM). What is your work-
ing definition of a SRM, 

and what radiographic 
and clinical factors do 
you take into account as 
you are trying to deter-
mine the need for a renal 
mass biopsy (RMB)?
A: Yes, this is a common 
scenario in urology clinic, 
which has coincided with 
the rise in abdominal 
cross-sectional imaging. 
A small renal mass typi-
cally refers to growth on 
the kidney measuring less 
than 4 cm (T1a),1 and at 
many centers refers to in-
cidentally detected masses 
less than 3 cm. The 3-cm 
cutoff originated in the 
VHL (von Hippel-Lindau 
syndrome) literature, 
which suggests that ma-
lignant tumors less than 
3 cm have a very low 
likelihood of metastatic 
spread. Similarly, data in-
dicate that patients with 
sporadic tumors less than 
3 cm also have a low rate 
of progression and metas-
tasis.2,3 When faced with 
this scenario, it is impor-
tant to first consider the 

patient. What is his over-
all health, and does he 
have significant cardiac, 
pulmonary, renal, or other 
conditions? Does he have 
risk factors for RCC (re-
nal cell carcinoma) or his-
tory of another primary 
malignancy that may have 
metastasized? In this pa-
tient, his diabetes and re-
nal failure are important 
considerations when con-
templating future renal 
mass intervention. When 
considering the mass, it 
is important to consider 
tumor location (central 
vs peripheral, anterior vs. 
posterior, medial vs. lat-
eral), endophytic vs. exo-
phytic, size, solid versus 
cystic consistency, degree 
of enhancement and vas-
cularity, as well as any sig-
nificant necrosis. If prior 
imaging is available, it is 
helpful to assess growth 
kinetics over time.

Q: Are there any abso-
lute or relative contrain-
dications to RMB?
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The small renal mass and 
in-office biopsy: An overview
renal mass biopsy should be used for patients in whom results 
would impact management decisions

THE CASE
A 66-year-old African 
American man referred 
for an incidentally dis-
covered solid right renal 
mass, 2.7 cm, in a work-
up for back pain. Pre/
post contrast 15 HU— 
48 HU. No evidence of 
fatty attenuation.

PMH: (+) HTN, NIDDM, 
Atrial fibrillation, obesity

Physical exam: 5’9”, 
Body mass index: 40

Lab: UA: Clear  BUN/
Creat: 31 /1.7 mg/dl
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A: When counseling the patient, you 
need to consider the anatomic com-
plexity of the lesion and the implica-
tions of the biopsy result on further 
management. In some patients, it may 
not be feasible to perform the biopsy 
due to truncal obesity and significant 
skin-to-tumor distance. Similarly, in 
the case of cystic lesions or solid mass-
es in a challenging location, such as 
those that are medial and upper pole 
or perihilar, RMB may be relatively 
contraindicated.

Also, if results are unlikely to change 
your management plan, I would rec-
ommend against biopsy. Although 
not necessarily a contraindication, it is 
important to consider patients requir-
ing anticoagulation for periprocedural 
management if biopsy is being pursued. 
And finally, historically, tumor seeding 
was felt to be a contraindication to the 
procedure. However, this is more of a 
theoretical risk as tumor seeding of the 
biopsy tract has not been significantly 
demonstrated in practice.

Q: Do you differentiate between 
a solid SRM versus a Bosniak II, 
III, or IV in your recommenda-
tions for RMB?
A: Yes. This is important when con-
sidering RMB. Cystic masses are more 
challenging to biopsy. For cystic renal 
masses with higher malignant poten-
tial, those that are Bosniak (classifica-
tion system) III or IV, biopsy is really 
only feasible if there is a solid compo-
nent to target. Even then, there is a risk 
of a non-diagnostic biopsy result, sam-
pling error, or tumor spillage. Gener-
ally, when cystic lesions are suspicious 
for malignancy, we proceed to surgery 
without attempted biopsy.

Q: At your institution, when you 
feel a RMB is indicated, are you 
personally performing the pro-
cedure in an office setting or 
referring these patients to the 

interventional radiologist (IR) for 
percutaneous RMB?
A: At our institution, all RMB for 
SRMs concerning for cancer are re-
ferred to our interventional radiology 
colleagues. In the IR suite, the interven-
tionalists provide sedation and local 
anesthesia unless there is a contraindi-
cation in which case an anesthesiolo-
gist would be involved.

That said, there are certainly urolo-
gists who routinely and successfully 
perform RMB in the office.4 As a spe-
cialty, we are facile with ultrasound 
and the evolution of ultrasound biopsy 
platforms makes RMB more accessible 
for us. It is reasonable for urologists 
who feel comfortable to offer RMB 
in the office to appropriately selected 
candidates, particularly those patients 
with posterior, subcostal lesions.

Q: Obviously depending on site 
of service, are these best direct-
ed with ultrasound, CT, or MRI 
guidance?

A: As with most procedures, it 
comes down to the comfort and 
experience of the proceduralist and 
institution. I don’t think one modal-
ity has been shown to be superior to 
the other. Most commonly RMB is 
performed with CT or ultrasound 
guidance. Ultrasound may be advan-
tageous for characterization of some 
lesions, particularly endophytic re-
nal masses, and it avoids contrast 
exposure, while perhaps being more 
convenient and cost-effective. 

Q: Please walk us through opera-
tionally the preferred technique 
you have adopted.
A: At our institution, patients are most 
often given sedation and local anes-
thesia. We are routinely taking core 
biopsies rather than FNAs (fine needle 
aspirations) because of the higher diag-
nostic yield. FNA is often inadequate 
unless biopsies are performed in con-
junction with a cytopathologist on site 
who can assess the samples immediate-

FIGURE. Incidentally detected small renal mass, right kidney, in an diabetic, hypertensive 
male with mild renal dysfunction considering his management options. Source: Kristen R. 
Scarpato, MD, MPH
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ly. The number of cores taken depends 
on the quality of the cores, as assessed 
by the proceduralist. Often, we see 3 
to 5 cores per sample. Following the 
procedure, patients are observed as an 
outpatient in the radiology suite with 
close attention to vital signs includ-
ing pulse oximetry. Some centers may 
check urinalysis or renal ultrasound 
prior to discharge.5 For complex pa-
tients, an overnight stay may be re-
quired for additional monitoring.

Q: What are the major compli-
cations that have been reported 
with RMB?
A: Fortunately, major complications 
are rare. The literature indicates about 
a 2% risk of complication overall, 
with major complications occurring 
less than 1% of the time.6 Risks in-
clude hematoma, pain, infection, with 
more significant complications of 
pseudoaneurysm, pneumothorax, and 
the one we probably all think of first—
bleeding. However, even in the face of 
anticoagulation or antiplatelet medi-
cations, the bleeding risk is still quite 
low. We can’t forget about the risk of 
nondiagnostic biopsy either, which can 
occur in up to 15% of RMBs.

Q: Besides histopathology, do 
you typically send the tissue for 
any other type of biomarker/ge-
nomic testing?
A: At this point, we are utilizing RMB 
histopathology results for distinguish-
ing cancer vs noncancer and not send-
ing this tissue for biomarker or genom-
ic testing, although that may be the 
future state, particularly as we learn 
more about the genomics of RCC. Re-
cent data highlight the impact of deter-
mining histologic subtype at the time 
of RMB, which may have implications 
on progression.7 We are certainly see-
ing genomics in management of other 
urologic cancers, like prostate, and in 
some cases of advanced RCC. How-

ever, even for advanced RCC there is 
a lack of guidance or consensus about 
the use of genomic testing given the ab-
sence of definitive literature.

Q: In your experience, if a patient 
undergoes RMB and ultimately 
proceeds to surgical extirpation, 
have you found the procedure, 
whether it be open or minimally 
invasive, to be more difficult due 
to the inflammation? If so, do you 
prefer to wait a set period of time 
before taking the patient to the 
operating room in hopes that the 
inflammation will subside?
A: I am not aware of any literature 
demonstrating that renal mass biopsy 
prevents future partial or radical ne-
phrectomy or that it is associated with 
a higher complication rate. Generally, 
I would wait a minimum of 4 to 6 
weeks from the time of biopsy to allow 
the patient time to heal. Anecdotally, if 
a patient develops a bleed with peri-
nephric hematoma following biopsy, 
the tissue planes can be distorted and 
the surgery more challenging. In those 
patients, I may wait longer—months if 
possible—before proceeding with sur-
gical extirpation.

Q: What would you say are the key 
take-home messages when con-
templating percutaneous biopsy 
for patients with a SRM?
A: RMB is an important tool in the 
management of SRMs and should be 
utilized for patients in whom the re-
sults would impact management de-
cisions, typically not the young and 
healthy or the old and frail. RMB 
should be performed following shared 
decision-making.

RMB may be utilized for differenti-
ating benign from malignant tumors 
but less readily characterizes low grade 
from high grade. No biomarker or 
genomic testing is recommended fol-
lowing biopsy of SRMs, although with 

advancing technology and increasing 
knowledge of RCC, this is likely on the 
near horizon.

RMB can be safely performed in the 
interventional radiology suite or in the 
urologist’s office depending on physi-
cian comfort and experience and SRM 
characteristics. Both CT and ultra-
sound guidance are effective in RMB, 
with the benefits of ultrasound being 
potentially improved characterization 
of endophytic lesions, more readily ac-
cessible technology, and cost savings.
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Enhanced Recovery After Sur-
gery (ERAS) pathways, also 
known as fast-track protocols, 

have been adopted since the 1990s 
by various surgical specialties—in-
cluding colorectal, vascular, and 
thoracic surgery—with proven ef-
fectiveness. More recently, the pro-
tocols have been applied to urologic 
surgical procedures, most notably 
radical cystectomy. The goals of such 
protocols are ultimately to improve 
patient outcomes, achieve earlier re-
covery, and reduce cost burdens by 
focusing on specific preoperative, 
operative, and postoperative ele-
ments.

As we know, radical cystectomy is 
among the most complex urologic 
operations, and the patients are often 
of advanced age with numerous medi-
cal comorbidities, making them ideal 
candidates for structured postopera-
tive pathways to enhance recovery. 
Although literature regarding ERAS 
protocols in the setting of radical cys-
tectomy remains limited, studies to 
date support the protocols’ use to im-
prove morbidity and mortality in these 
patients. Urologists regularly perform-
ing these procedures should consider 
implementation of a multidisciplinary 

perioperative care protocol at their in-
stitution. This article provides general 
recommendations and a brief organi-
zational framework to consider if pur-
suing such endeavors.

Preoperative Considerations 
EDUCATION AND COUNSELING. The first 
step in implementing successful 
ERAS protocols is patient counsel-
ing. Through face-to-face discussion 
and standardized patient informa-
tion packets, the urologist educates 
the patient before the operation 
about the surgical procedure; post-
operative expectations, including 
complications; the length of the hos-
pital stay; the stoma site; and the dis-
charge plan.

It is important that the patient’s 
support system be present for these 
initial discussions. The urologist 
should place an early focus on survi-
vorship and provide the patient with 
information about advocacy net-
works. Although there is a paucity of 
literature exploring the importance 
of education and counseling, cumu-
lative experience supports both. 

MEDICAL OPTIMIZATION. Adequate man-
agement of medical conditions and 

lifestyle modifications with nutri-
tional optimization form the outline 
of the increasingly popular idea of 
prehabilitation. There have been nu-
merous studies linking preoperative 
optimization with improved imme-
diate and long-term postoperative 
outcomes. Optimal management 
of medical comorbidities, in con-
junction with the patient’s primary 
care physician and specialists when 
feasible, is important prior to sur-
gery. The urologist should educate 
the patient before the operation 
on the importance of smoking ces-
sation and limiting alcohol use as 
well as stress reduction techniques. 
The urologist should encourage the 
patient to increase their exercise to 
improve mobility and cardiopulmo-
nary reserve, which can be done with 
the assistance of physical therapists 
or simply by engaging in 30 minutes 
of exercise (ie, walking) daily. Pre-
operative nutritional intervention 
with the use of immunonutrition 
containing key amino and fatty ac-
ids has been explored in cystectomy 
literature, but the results have been 
inconsistent, although its use is sup-
ported in other settings and disease 
processes.1
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Program encompasses patient counseling, anesthetic planning, 
early mobilization
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PREOPERATIVE FASTING AND CARBOHY-
DRATE LOADING. The urologist should 
encourage all nondiabetic patients to 
increase their consumption of carbo-
hydrates before the operation. Solid-
food intake is recommended up un-
til 6 hours prior to the induction of 
general anesthesia, with clear liquids 
allowed up to 2 hours prior to sur-
gery. Colorectal literature states that 
this intervention has been shown to 
improve perioperative insulin-relat-
ed complications, reduce the length 
of the hospital stay, and maintain 
muscle strength.2 It is important to 
involve anesthesiology colleagues in 
this aspect of protocol development.

MECHANICAL BOWEL PREPARATION. Tradi-
tional mechanical bowel preparation 
can be safely omitted and no longer 

required. In colorectal surgery, the 
use of mechanical bowel preparation 
has been demonstrated to cause de-
hydration, electrolyte disturbances, 
and prolonged ileus.1

PAIN MANAGEMENT. Alternatives for 
narcotic analgesics have been inves-
tigated in surgical literature, with 
thoracic epidural and transverse ab-
dominus plane (TAP) blocks show-
ing superior pain control over sys-
temic opioids with the additional 
benefit of less paralytic ileus.3 The 
urologist should strongly consider 
the use of either of these techniques 
during radical cystectomy.

MICROBIAL PROPHYLAXIS. Although op-
timal antimicrobial prophylaxis and 
duration are still unclear, the urolo-

gist’s chosen antibiotic should be 
effective against both aerobes and 
anaerobes. The urologist should ad-
minister a single dose of antibiotic 
prior to skin incision within 1 hour 
before surgery. The urologist should 
prepare the skin with chlorhexidine-
alcohol in standard fashion.

VENOUS THROMBOEMBOLISM (VTE) PRO-
PHYLAXIS. Results of randomized con-
trolled trials demonstrate significant 
decrease in VTE with the use of a 
single dose of low-molecular-weight 
heparin with extended prophylaxis 
continued for 28 days after the op-
eration.4 This is recommended in 
combination with sequential com-
pression devices.

Intraoperative Considerations 
FLUID MANAGEMENT. The restriction of 
intraoperative fluids combined with 
preemptive vasopressor use has been 
shown to significantly reduce post-
operative complications and the 
length of the hospital stay.1 In con-
junction with the anesthesiologist, 
the urologist should administer in-
dividual goal-directed fluid therapy 
with cardiac output monitoring to 
allow for maintenance of the pa-
tient’s fluid requirements in a near-
physiologic state. The urologist may 
also consider the use of transthoracic 
echocardiogram Doppler-guided flu-
id therapy.

HYPOTHERMIA PREVENTION. Patient 
warming through the use of warm-
air blankets and warmed IV fluids is 
recommended given that it is associ-
ated with a decrease in both surgi-
cal site infections and postoperative 
cardiac complications.

INTRAOPERATIVE ANALGESIA. It is key for 
the urologist to develop an anes-
thetic plan with anesthesiology col-
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FIGURE. Components of Enhanced Recovery Protocol 
for Radical Cystectomy 

PREOPERATIVE PHASE

• Education and counseling

• Medical optimization

• Preoperative fasting and carbohy-
drate loading

• No mechanical bowel preparation

• Pain management (epidural vs TAP 
block)

• Appropriate antimicrobial 
prophylaxis

• Adequate VTE prophylaxis

POSTOPERATIVE PHASE

• Removal of nasogastric tube prior 
to PACU

• Prevention of nausea and vomiting

• Prevention of ileus

• Early feeding

• Pain management (avoidance 
of opioids)

• Early mobilization

• PACU, postanesthetia recovery 
unit

INTRAOPERATIVE PHASE

• Conservative fluid management

• Hypothermia prevention

• Analgesic protocol

Source: Adapted from references 1-5 by Thomas Lowrey, MD
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leagues to ensure proper anesthetic 
depth, adequate pain control, and 
muscle relaxation with the goal of 
limiting narcotic use and using short 
acting agents. The urologist should 
use epidural opioid infusions (ie, 
hydromorphone) as needed intra-
operatively in addition to the stan-
dard bupivacaine. The urologist may 
also consider a ketamine infusion in 
patients with preoperative chronic 
pain. In addition, for appropriate pa-
tients, the urologist may administer 
single doses of 1 g IV acetaminophen 
and 15 mg IV ketorolac at the culmi-
nation of the case. 

Postoperative Considerations
NASOGASTRIC INTUBATION. The urologist 
should avoid the use of postopera-
tive nasogastric intubation to short-
en time to flatus, limit vomiting, and 
decrease both wound and pulmo-
nary complications.

PREVENTION OF NAUSEA AND VOMITING.  
Unresolved postoperative nausea 
and vomiting can result in prolonged 
hospitalizations and an increase in 
overall cost. These conditions can 
be minimized with the use of mul-
timodal antiemetic prophylaxis and 
minimization of opioids.1

PREVENTION OF ILEUS. The urologist 
should emphasize epidural anesthe-
sia over intravenous narcotics. The 
urologist should provide chewing 
gum to the patient given that it has 
the demonstrated benefit of stimu-
lating bowel activity. The urologist 
should prescribe alvimopan for 5 
days postoperatively or until the 
first stool given that it decreases time 
to bowel function and shortens the 
length of the hospital stay.5 

EARLY FEEDING. Early feeding is well 
tolerated and safe and does not neg-

atively affect overall postoperative 
outcomes.1 Therefore, the urologist 
should start oral nutrition on post-
operative day zero and advance it as 
tolerated.

PAIN MANAGEMENT. As described above, 
the urologist should use multimodal 
regimens and avoid long-acting opi-
oids. It is also important to set pain 
control expectations with the pa-
tient. The urologist should schedule 
adjunctive analgesia with acetamino-
phen, nonsteroidal anti-inflammato-
ry drugs, and pregabalin/gabapentin 
when possible along with epidural 
anesthesia for 2 to 3 days after the 
operation. 

EARLY MOBILIZATION. It is recommended 
that the urologist set a goal for the 
patient of 2 hours of ambulatory ac-
tivity on postoperative day zero and 
at least 6 hours out of bed per day 
starting on postoperative day one 
until discharge to decrease muscle 
loss, promote insulin sensitivity, im-
prove strength, improve pulmonary 
function, and decrease risk of VTE. 
To improve patient motivation, a 
predetermined daily ambulation 
plan (ie, distance goals, time-out-of-
bed targets) is often helpful. Consul-
tation with inpatient physical and 
occupational therapy is highly rec-
ommended.

Efficacy/Conclusions
Individual components of enhanced 
recovery pathways remain difficult 
to evaluate, but there is a large body 
of evidence reporting numerous 
measures of improvement for pa-
tients treated under such fast-track 
protocols, including reduced length 
of hospital stay, fewer wound com-
plications, earlier gastrointestinal 
recovery, and reductions in readmis-
sions. Ultimately, it is the combined 

effect of the above elements that 
leads to positive patient outcomes, 
not a single “magic bullet.” There-
fore, continued protocol refinement 
and a strong multidisciplinary team 
commitment are vital for a success-
ful program.
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The widespread use of telemedi-
cine due to the coronavirus 
disease 2019 (COVID-19) 

pandemic has expanded the use of 
chronic care management beyond 
the primary care setting. The Cen-
ters for Medicare & Medicaid Ser-
vices (CMS) recognized that chronic 
care management (CCM) contrib-
utes to better health and care for the 
individual and can result in reduced 
costs. Since 2015, Medicare has 
paid separately for CCM services 
furnished to patients with multiple 
chronic conditions. Medicare uses 
the Current Procedural Terminology 
(CPT) code 99490.1

Chronic care management is not 
simply making a telephone call to 
a patient. It is an extensive service 
that includes structured recording 
of patient health information, an 
electronic care plan addressing all 
health issues, access to care manage-
ment services, management of care 
transitions, and coordination and 
sharing of patient information with 
practitioners and providers outside 
the practice.

Urologists were slow to use 
chronic care management services, 
but with the rise of telemedicine in 
March 2020, CCM seems to be a 
natural extension of telemedicine. 
This is especially true when caring 
for urology oncology patients, who 

may be required to follow up for 
multiple examinations, radiological 
tests, and to ensure adherence with 
medications, and monitor monitor-
ing of adverse effects of treatments.

Chronic care management using 
the CPT code 99490 (no it is 99490) 
requires at least 20 minutes of clini-
cal staff time directed by physician 
or other qualified health profession-
al per calendar month. It also is re-
quired that there must be 2 or more 
chronic conditions expected to last 
12 months or until the death of the 
patient; the chronic conditions must 
place a patient at significant risk of 
death, acute exacerbation, decom-
pensation, or functional decline; and 

the comprehensive care plan must 
be established, implemented moni-
tored, and revised as needed.

Examples of chronic conditions 
include, but are not limited to:

• Alzheimer disease and related 
dementia,

• arthritis (osteoarthritis and 
rheumatoid),

• asthma,
• atrial fibrillation,
• autism spectrum disorders,
• cancer,
• cardiovascular disease,
• chronic obstructive pulmonary 

disease,
• depression,
• diabetes,
• hypertension, and
• infectious diseases such as HIV/

AIDS.2

CPT code 99491 requires at least 
30 minutes per month a physician 
or other qualified health care pro-
fessional time. CPT code 99487 re-
quires at least 60 minutes of clinical 
staff time directed by physician or 
other qualified health care profes-
sional per calendar month. CPT 
code 99489 should be use for each 
additional 30 minutes of clinical 
staff time directed by physician or 
other qualified health care profes-
sional per calendar month.

Unlike telemedicine, a broad range 
of clinicians can provide chronic 

Urologists were slow to 
use chronic care manage-
ment services, but with 
the rise of telemedicine 
in March 2020, CCM 
seems to be a natural ex-
tension of telemedicine.

Chronic care management 
in the urologic oncology setting
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Program can engage multiple providers to care for patients 
while reducing in-person visits
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care management services. This list 
includes as follows:

• physicians,
• nurse practitioners,
• physician assistants,
• nurse midwives,
• clinical nurse specialists,
• certified registered nurse anes-

thetists,
• clinical psychologists,
• clinical social workers, and
• registered dietitians or nutrition 

professionals.3

In order to establish a relationship 
for chronic care management, the pa-
tient must give consent for a practitio-
ner to provide CCM services. Only 1 
practitioner may be paid for chronic 
care management services per given 
calendar month. The patient does re-
serve the right to change practitioners 
each month. It is important for the 
urologist to remember that if the pri-
mary care doctor is already using the 
code, then the urologist may not do so 
during the same month.

There also is no double dipping. 
For example, if a patient is already 
enrolled in a program such as 
Comprehensive Primary Care Plus 
through their primary doctor, then 
they cannot be enrolled in chronic 
care management. Most practices 
will have a chronic care manager to 
implement this service line. For prac-
tices that have an advanced prostate 
cancer clinic or an advanced bladder 
cancer clinic, the nurse navigator is 
an ideal person to also be the chron-
ic care manager. This individual can 
ensure the patient is eligible, obtain 
consent, document the conversa-
tions and care plan for each call, and 
check that there is physician over-
sight for issues that come up on the 
phone calls. This may be different 
from the typical advanced prostate 
cancer clinic, where the care plan is 
not always clearly delineated, and 

patients are not always on a specific 
visit schedule.

Many cancer patients have a sec-
ond chronic condition managed by 
the urology team or the nurse navi-
gator, under the direction of the urol-
ogist, who can coordinate care with 
another specialist such as a cardiolo-
gist or endocrinologist. An example 
of how to implement a CCM pro-
gram in an advanced prostate can-
cer clinic would be to have the nurse 
navigator ensure that all laboratory 
and imaging tests are performed as 
scheduled, send appointment re-
minders, ensure pill adherence and 
monitor medication adverse effects, 
and address complications in real 
time in order to avoid emergency 
room visits. They also can assess for 
pain and look at a patient’s overall 
health and refer to the appropriate 
provider. The nurse navigator would 
review the patient’s results with the 
urologist to provide oversight and 
adjust the care plan.

Chronic care management does 
not have to have a video compo-
nent, as CMS has ruled that audio 
communication by itself is sufficient. 
Typically, telemedicine does have to 
have a video component; however, 
this requirement has been waived 
during the COVID-19 pandemic.

Chronic care management should 
be viewed as a subservice of telemed-

icine. It can engage multiple provid-
ers in the care of a patient with at 
least 2 chronic conditions to moni-
tor adherence and outcomes, while 
reducing the number of in-person 
visits normally required.4
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TABLE. Common Eligible CPT Codes

Code Description

99490 20 minutes per month of clinical staff time

99491 30 minutes per month of clinical staff time

99487 60 minutes per month of clinical staff time

99489 
each additional minutes per month of clinical 
staff time

Source: American Medical Association
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FoundationOne®Liquid CDx is for prescription use only and 
is a qualitative next-generation sequencing based in vitro
diagnostic test for advanced cancer patients with solid tumors. 
The test analyzes 324 genes utilizing circulating cell-free DNA 
and is FDA-approved to report short variants in 311 genes and 
as a companion diagnostic to identify patients who may benefit 
from treatment with specific therapies (listed in Table 1 of the 
Intended Use) in accordance with the approved therapeutic 
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and are not prescriptive or conclusive for labeled use of any 
specific therapeutic product. Use of the test does not guarantee 
a patient will be matched to a treatment. A negative result does 
not rule out the presence of an alteration. Patients who are 
negative for companion diagnostic mutations should be reflexed 
to tumor tissue testing and mutation status confirmed using an 
FDA-approved tumor tissue test, if feasible. For the complete label, 
including companion diagnostic indications and complete risk 
information, please visit www.F1LCDxLabel.com.  
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300+ GENES.
ONE BLOOD DRAW.
NOW FDA-APPROVED.

FoundationOne®Liquid CDx helps guide 
treatment strategies for advanced 
cancer patients by analyzing 300+ genes 
from a simple blood draw — making it 
the most comprehensive FDA-approved 
liquid biopsy test on the market. 

By providing fast and convenient 
comprehensive genomic profiling results, 
it can help find more alterations within 
guideline-recommended genes that may 
confer response or resistance to targeted 
therapies more efficiently than traditional 
molecular testing.

Explore the benefits at 
foundationmedicine.com/liquid
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