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Purpose: The summary presented herein represents Part III of the three-part
series dedicated to Clinically Localized Prostate Cancer: AUA/ASTRO Guideline,
discussing principles of radiation and offering several future directions of further
relevant study in patients diagnosed with clinically localized prostate cancer.
Please refer to Parts I and II for discussion of risk assessment, staging, and risk-
based management (Part I), and principles of active surveillance and surgery and
follow-up (Part II).

Materials and Methods: The systematic review utilized to inform this guideline
was conducted by an independent methodological consultant. A research librarian
conducted searches in Ovid MEDLINE, Cochrane Central Register of Controlled
Trials, and Cochrane Database of Systematic Reviews. The methodology team
supplemented searches of electronic databases with the studies included in the
prior AUA review and by reviewing reference lists of relevant articles.

Results: The Clinically Localized Prostate Cancer Panel created evidence- and
consensus-based guideline statements to aid clinicians in the management of
patients with clinically localized prostate cancer. Statements regarding
management of patients using radiation therapy as well as important future
directions of research are detailed herein.

Conclusions: This guideline aims to inform clinicians treating pa-
tients with clinically localized prostate cancer. Continued research and
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Abbreviations and Acronyms

3DCRT [ 3-D conformal radiation therapy

ADT [ Androgen deprivation therapy

ASCO [ American Society of Clinical Oncology

ASTRO [ American Society for Radiation
Oncology

AUA [ American Urological Association

CI [ Confidence interval

CT [ Computed tomography

DE-EBRT [ Dose-escalated external beam radia-
tion therapy

EBRT [ External beam radiation therapy

GC [ Genomic classifier

HDR [ High-dose rate

HR [ Hazard ratio

IMRT [ Intensity-modulated radiation therapy

LDR [ Low-dose rate

LHRH [ Luteinizing hormone-releasing hormone

MRI [ Magnetic resonance imaging

NCCN [ National Comprehensive Cancer Network

NGI [ Next generation imaging

PBRT [ Proton beam radiation therapy

PET [ Positron emission tomography

PFS [ Progression-free survival

PSMA [ Prostate-specific membrane antigen

QOL [ Quality of life

RR [ Relative risk

SBRT [ Stereotactic body radiation therapy

VMAT [ Volumetric modulated arc therapy
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publication of high-quality evidence from future trials will be essential to further improve care for these
men.

Key Words: Prostate cancer, Radical prostatectomy, Radiation therapy for prostate cancer, Active

surveillance, Shared decision making

BACKGROUND
The selection of a management strategy for clinically
localized prostate cancer is preference-sensitive and
very often based on patients’ interpretation of the
balance between treatment-specific risks and bene-
fits. The content summarized herein outlines princi-
ples of radiation therapy for patients electing this
management strategy and provides a discussion of
several relevant topics of continued investigation in
localized prostate cancer.

As is common with other tumor systems in which
radiation therapy is delivered for therapeutic benefit,
an overarching paradigm in prostate cancer radiation
therapy is the application of appropriate evidence-based
dosages to the cancer target while simultaneously
avoiding sensitive adjacent normal tissues. In this way,
the therapeutic ratio between tumor control and
normal tissue injury is established to maximize thera-
peutic benefit while minimizing toxicity, morbidity, and
potentially treatment-related mortality. Over the past
few decades, the specialty of radiation oncology has
leveraged various technologies to achieve this goal of
improved cancer outcomes with equal or improved
toxicity profiles.

GUIDELINE STATEMENTS

Principles of Radiation

27. Clinicians should utilize available target
localization, normal tissue avoidance, simu-
lation, advanced treatment planning/delivery,
and image-guidance procedures to optimize
the therapeutic ratio of external beam radia-
tion therapy (EBRT) delivered for prostate
cancer. (Clinical Principle)

A variety of approaches exist to optimize the ther-
apeutic ratio in radiation oncology. A non-exhaustive
list of these approaches include the following:
c Simulation procedures: Bladder/rectum filling in-
structions, patient immobilization, placement of
fiducial markers, and use of rectal spacers

c Imaging procedures: Computed tomography (CT)
simulations, integrations of fusion imaging (eg,
magnetic resonance imaging [MRI prostate),
image-guided radiation therapy approaches (eg,
cone-beam CT)

c Planning procedures: Use of highly conformal ra-
diation therapy such as intensity-modulated ra-
diation therapy (IMRT), volumetric modulated
arc therapy (VMAT), and stereotactic body

radiation therapy (SBRT), combined with pub-
lished target and normal tissue dose objectives
to optimize planning
Most of these approaches have not been subject to

prospective randomized phase III trial testing. One
exception is the use of rectal spacers, which was
evaluated in a trial that randomized 222 patients 2:1
to either a rectal spacer or control group prior to 79.2
Gy in 1.8 Gy fractions to the prostate�seminal vesi-
cles.1,2 With a median follow-up of three years, im-
provements in low-grade (one and two) rectal toxicity,
no difference in urinary toxicity, and improvements in
bowel health-related quality of life (QOL) were iden-
tified.2 Device-related toxicity events were not detec-
ted in this trial.1 Of note, the utility of this technology
in conjunction with hypofractionated or ultra hypo-
fractionated radiation therapy has not been reported
in prospective randomized clinical trials to date.

28. Clinicians should utilize dose escalation
when EBRT is the primary treatment for pa-
tients with prostate cancer. (Strong Recom-
mendation; Evidence Level: Grade A)

Since the 1990s, multiple phase III randomized
prospective studies have compared dose-escalated
EBRT (DE-EBRT) using both 3-D conformal radia-
tion therapy (3DCRT) and IMRT with standard dose
EBRT and have consistently demonstrated improved
biochemical progression-free survival (PFS) with dose
escalation. Multiple randomized trials have compared
escalated versus conventional dose radiation therapy
in patients with localized prostate cancer.3e11 The
trials enrolled a mix of low-, intermediate-, and high-
risk patients. The trials consistently demonstrated
that escalated dose radiation therapy was associated
with decreased rates of biochemical failure or recur-
rence. Of note, the Panel acknowledges that estimates
from these trials for the endpoints of metastatic-
disease free survival, prostate cancer-specific sur-
vival, and overall survival were imprecise and did not
indicate a benefit to dose escalation, with the exception
of one trial6e8 that did report reduced risks of distant
metastatic failure (Hazard Ration [HR] 0.33, 95%
Confidence Interval [CI] 0.13 to 0.82) and prostate
cancer mortality (HR 0.52, 95% CI 0.27 to 0.98). The
largest of the trials was NRG-RTOG 0126 (n[1,499)
which looked at standard versus dose-escalated radi-
ation therapy in patients with intermediate-risk
prostate cancer.11 This trial demonstrated improve-
ments in biochemical failure and distant metastases;
however, the dose-escalated radiation therapy arm
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was not associated with improvements in overall sur-
vival. Furthermore, higher radiation doses were also
associated with lower rates of post-radiation salvage at
the expense of higher rates of late toxicity. Impor-
tantly, this trial has provided clinicians valuable in-
formation about radiation dose constraints for the safe
planning of dose-escalated radiation therapy for
intermediate-risk prostate cancer.11

29. Clinicians may counsel patients with
prostate cancer that proton therapy is a treat-
ment option, but it has not been shown to be
superior to other radiation modalities in terms
of toxicity profile and cancer outcomes. (Con-
ditional Recommendation; Evidence Level:
Grade C)

To date, no prospective study has demonstrated
improved disease control or side effects with proton
beam radiation therapy (PBRT) compared to IMRT.
Proponents of PBRT have offered that it has dosi-
metric advantages compared to IMRT. That is, while
the target volume for both techniques includes the
prostate and a margin of normal tissue (bladder and
rectum) that is irradiated to the prescribed dose,
proton beam delivers lower integral doses and mean
doses to normal tissues than IMRT.12 However, this
dosimetric difference has not been shown to result in
fewer side effects or better patient reported QOL.
Indeed, the existing peer-reviewed literature sug-
gests that clinical outcomes (eg, complications, pa-
tient reported QOL) are similar.13 Randomized trials
are ongoing comparing IMRT and PBRT using long-
term side effects and QOL as the primary endpoints
(eg, PARTIQoL, which has a primary endpoint of
bowel function at 24 months).

30. Clinicians should offer moderate hypo-
fractionated EBRT for patients with low- or
intermediate-risk prostate cancer who elect
EBRT. (Strong Recommendation; Evidence
Level: Grade A)

31. Clinicians may offer ultra hypofractio-
nated EBRT for patients with low- or
intermediate-risk prostate cancer who elect
EBRT. (Conditional Recommendation; Evidence
Level: Grade B)

Using fewer (but larger dose) radiation treat-
ments (ie, hypofractionation) may be more conve-
nient for patients with prostate cancer electing
radiation therapy.14 A systematic review compared
hypofractionated (>2 Gy per fraction, range 2.35 to
3.4 Gy) versus conventionally fractionated (1.8 to 2
Gy) EBRT in patients with localized prostate can-
cer.14 This review included 10 randomized trials
(N[8,278). In pooled analyses, no differences were
noted between hypofractionation versus conven-
tional fractionation with regard to biochemical
recurrence-free survival (HR 0.88, 95% CI 0.68 to
1.13, 5 trials), metastasis-free survival (HR 1.07,

95% CI 0.65 to 1.76, 5 trials), prostate cancer-
specific survival (HR 1.00, 95% CI 0.72 to 1.39, 8
trials), or overall survival (HR 0.94, 95% CI 0.83 to
1.07, 10 trials). There were also no differences
identified with regard to acute genitourinary radi-
ation therapy toxicity (Relative Risk [RR] 1.03, 95%
CI 0.95 to 1.11), late genitourinary radiation ther-
apy toxicity (RR 1.05, 95% CI 0.93 to 1.18), or late
gastrointestinal radiation therapy toxicity (RR 1.10,
95% CI 0.68 to 1.78).

One randomized trial (HYPO-RT, n[1,200)
compared ultra hypofractionation (42.7 Gy in 7
fractions, fraction size 6.1 Gy) versus conventional
fractionation (78.0 Gy in 39 fractions, fraction size 2
Gy) in patients undergoing radiation therapy with
image-guided 3DCRT, IMRT, or VMAT for interme-
diate- or high-risk localized prostate cancer.15,16

Ultra fractionation was found to be non-inferior to
conventional fractionation with regard to failure-free
survival (HR 1.00, 95% CI 0.76 to 1.32), prostate
cancer mortality (incidence at 5 years 2% versus 1%,
p[0.46), and overall survival (HR 1.11, 95% CI 0.73
to 1.69). In addition, although ultra hypofractiona-
tion was associated with increased incidence of acute
urinary and bowel symptoms, no differences were
found in late symptoms or QOL.

Currently, data on long-term control with ultra
hypofractionated compared to moderate hypofractio-
nation is less well documented; however, data to date
support the use of hypofractionated EBRT. Of note,
the recommendations herein are consistent with
existing guidance provided by American Society for
Radiation Oncology (ASTRO)/American Society of
Clinical Oncology (ASCO)/American Urological Asso-
ciation (AUA).17

32. In patients with low- or favorable
intermediate-risk prostate cancer electing ra-
diation therapy, clinicians should offer dose-
escalated hypofractionated EBRT (moderate
or ultra), permanent low-dose rate (LDR) seed
implant, or temporary high-dose rate (HDR)
prostate implant as equivalent forms of treat-
ment. (Strong Recommendation; Evidence
Level: Grade B)

Trial data support the use of dose-escalated hypo-
fractionated EBRT or brachytherapy including tem-
porary HDR or permanent LDR prostate implants as
appropriate treatment options for patients with low-
or favorable intermediate-risk prostate cancer.18

Importantly, the systematic review undertaken for
guideline development identified no randomized trials
comparing EBRT to brachytherapy. Of note, a recent
retrospective analysis among patients with
intermediate-risk prostate cancer (n[684) found no
difference between EBRT (75.3 Gy) versus brachy-
therapy (radioactive iodine seeds at minimum periph-
eral dose of 145 Gy), with or without neoadjuvant
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androgen deprivation therapy (ADT), in propensity
score adjusted 10-year metastasis-free survival (91%
versus 94%), prostate cancer-specific survival (96%
versus 95%), or overall survival (76% versus 78%).19

EBRT was associated with decreased likelihood of
freedom from biochemical failure (57% versus 80%).

To note as well, in a Phase II trial of 170 patients
randomized to receive HDR as either a single (19 Gy)
fraction or as two fractions (13.5 Gy), the 5-year
biochemical disease-free survival and cumulative
incidence of local failure was 73.5% and 29% in the
single fraction arm and 95% (p[0.001) and 3%
(p<0.001) in the 2-fraction arm, respectively.20

Toxicity results from this study were reported sepa-
rately; in the single fraction arm, the 5-year cumu-
lative incidence of Grade 2 or higher genitourinary
and gastrointestinal toxicity was 62% and 12%, and
was 47% and 9% in the two-fraction arm. Grade 3
genitourinary toxicity was only seen in the single
fraction arm. No significant differences in mean
urinary health related QOL were seen compared to
baseline in the two-fraction arm, in contrast to the
single-fraction arm, wherein a decline in urinary
health-related QOL was seen at 4 and 5 years. The
authors ultimately concluded that both single frac-
tion and 2-fraction HDR monotherapy were well
tolerated.21

33. In patients with low- or intermediate-
risk prostate cancer electing radiation ther-
apy, clinicians should not electively radiate
pelvic lymph nodes. (Strong Recommenda-
tion; Evidence Level: Grade B)

A prior trial (n[446) that compared whole pelvis
(46 Gy with cone-down to prostate) to prostate only
(66 to 70 Gy) radiation therapy among low-, inter-
mediate-, and high-risk patients with clinical stage
T1b-T3 localized prostate cancer found no difference
in PFS (adjusted HR 0.96, 95% CI 0.64 to 1.43) or
overall survival between the treatment arms.22,23

Similarly, the RTOG 9413 trial, which contained
intermediate-risk patients and utilized a 2 x 2 facto-
rial design, demonstrated no significant difference in
biochemical failure when comparing whole pelvic ra-
diation therapy to prostate only radiation.24e26 As
these are the only prospective trials with sub-groups
of intermediate-risk patients, and no benefit was
found with nodal radiation, the Panel recommends
against the routine use of elective pelvic nodal irra-
diation for low- and intermediate-risk patients elect-
ing radiation therapy.

34. In patients with low- or favorable
intermediate-risk prostate cancer electing ra-
diation therapy, clinicians should not routinely
use ADT. (Moderate Recommendation; Evi-
dence Level: Grade B)

ADT is associated with well-recognized side effects
and may significantly impact patients’ health-related

QOL. These side effects commonly include (but are
not limited to) decreased libido, erectile dysfunction,
hot flashes, depression and other mood disturbances,
fatigue, and weight gain. In addition, treatment with
ADT may result in significant changes in metabolic
function, including reduction in bone mineral den-
sity, increased insulin resistance, and changes in
blood lipid profiles.27

Given the potential deleterious short- and long-
term effects of ADT, its application in the treatment
of localized prostate cancer must be based on an
individualized risk-benefit balance. In a large trial
(n[2,028) that included patients in all risk strata, the
use of ADT was not associated with improved overall
survival outcome for low-risk patients (HR 0.93, 95%
CI 0.72 to 1.20).28 Moreover, although trials have
demonstrated a benefit to ADT with radiation for
intermediate-risk patients, these trials have not
consistently sub-stratified intermediate-risk patients
into favorable and unfavorable risk for separate
outcome reporting. The Panel believes that routine
use of ADT in favorable intermediate-risk patients is
not recommended given the observed positive cancer
outcomes of radiotherapeutic monotherapy for this
patient population (acknowledging the exception of
unique circumstances such as planned prostate gland
volume reduction prior to definitive radiation therapy,
in which ADT may be useful). At the same time, the
Panel recognizes that the utility of ADT for favorable
intermediate-risk localized prostate cancer is
currently under investigation (eg, NRG Oncology/
RTOG 0815).

35. In patients with unfavorable intermediate-
risk prostate cancer electing radiation therapy,
clinicians should offer the addition of short-
course (four to six months) ADT with radiation
therapy. (Strong Recommendation; Evidence
Level: Grade A)

Given the higher risk of local and distant relapse
with unfavorable intermediate-risk disease, the use
of ADT is recommended for this patient population.
Multiple randomized trials have evaluated the role of
ADT with radiation therapy versus radiation ther-
apy alone.29e32 These studies collectively demon-
strated a consistent benefit with regard to oncologic
outcomes among the patients who received ADT with
radiation. The benefit of hormonal therapy was also
demonstrated in the recently published MARCAP
meta-analysis, which demonstrated that the addition
of ADT to radiotherapy significantly improved
metastasis-free survival (HR 0.83, 95% CI 0.77 to
0.89, p <0.0001).33

With regard to the duration of ADT with radiation
in unfavorable intermediate-risk disease, multiple
clinical trials have assessed very short course ADT
(eight weeks to three months) versus standard short
course ADT (six months) in intermediate-risk
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disease, some of which have demonstrated that the
six-month approach had superior cancer outcomes,
including all-cause mortality and/or prostate cancer-
specific mortality.34e39 Nevertheless, the Panel ac-
knowledges that a four-month course of ADT is also
commonly given to patients with radiation therapy
for intermediate-risk disease in an effort to mitigate
the deleterious effects of ADT while maintaining the
benefit of combination therapy for cancer control.

36. Clinicians should offer moderate hypo-
fractionated EBRT for patients with high-risk
prostate cancer who are candidates for EBRT.
(Moderate Recommendation; Evidence Level:
Grade C)

As noted above, moderate hypofractionation holds
important advantages in terms of patient conve-
nience and resource utilization. Moreover, large-
scale randomized prospective clinical trials have
been completed comparing moderately hypofractio-
nated and conventionally fractionated EBRT.4,40

These studies have demonstrated that moderate
hypofractionation confers similar prostate-cancer-
control outcomes and similar rates of late toxicity
compared to conventional fractionation. In one study,
men with intermediate-to high-risk prostate adeno-
carcinoma were randomized to receive C-IMRT (76
Gy in 38 fractions; n[152) or H-IMRT (70.2 Gy in 26
fractions; n[151).40 High-risk patients were pre-
scribed 24 months of ADT. Intermediate-risk pa-
tients were prescribed 4 months of ADT at the
discretion of the treating physician. The primary end
point was the cumulative incidence of biochemical
and/or clinical disease failure. Median follow up was
130 months. Ten-year biochemical disease free sur-
vival was similar in both arms (25.9% in the C-IMRT
arm and 30.6% in the H-IMRT arm; HR 1.31, 95% CI
0.82 to 2.11). The two treatment groups also had
similar rates of 10-year freedom from metastatic
disease, prostate cancer-specific, and overall sur-
vival. The authors concluded that H-IMRT demon-
strated no difference in disease outcomes when
compared to C-IMRT at 10 years.

Of note, ultra hypofractionation in high-risk pa-
tients receiving EBRT with elective nodal coverage
is not currently recommended outside a clinical trial
or multi-institutional registry due to insufficient
comparative evidence.

37. In patients with unfavorable interme-
diate- or high-risk prostate cancer electing
radiation therapy, clinicians should offer dose-
escalated hypofractionated EBRT or combined
EBRTDbrachytherapy (LDR, HDR) along with
a risk-appropriate course of ADT. (Strong Recom-
mendation; Evidence Level: Grade A/B)

Trials have demonstrated a benefit in clinical
control for unfavorable intermediate- or high-risk
prostate cancer patients who receive either dose-

escalated moderately hypofractionated IMRT or
EBRT plus a brachytherapy boost (HDR temporary
prostate implant or LDR permanent prostate
implant).41e46 Combining EBRT and brachytherapy
has demonstrated improved biochemical control over
EBRT plus ADT alone in randomized trials.41e44

Interestingly, the phase III randomized ASCENDE-
RT trial compared two methods of dose escalation in
398 patients with intermediate- or high-risk prostate
cancer: dose-escalated EBRT boost to 78 Gy or LDR
brachytherapy boost.44e46 All patients were initially
treated with 12 months of ADT and pelvic EBRT to
46 Gy. The primary endpoint of control (biochem-
ical, no evidence of disease) was 89% versus 84% at
5 years; 86% versus 75% at 7 years; and 83% versus
62% at 9 years for the LDR versus EBRT boost
arms (log-rank p <0.001). However, toxicity was
higher in the brachytherapy arm, with a cumulative
incidence of grade 3 genitourinary events at 5 years of
18.4% for brachytherapy boost and 5.2% for EBRT boost
(p<0.001). In addition, increased gastrointestinal toxicity
among patients treated with a brachytherapy boost was
also seen (cumulative incidence of grade 3 events at 5
years, 8.1% versus 3.2%; p[0.12).

38. In patients with high-risk prostate can-
cer electing radiation therapy, clinicians may
offer radiation to the pelvic lymph nodes. (Con-
ditional Recommendation; Evidence Level:
Grade B)

39. When treating the pelvic lymph nodes
with radiation, clinicians should utilize
IMRT with doses between 45 Gy to 52 Gy.
(Strong Recommendation; Evidence Level:
Grade B)

The recently published POP-RT trial randomized
patients (n[224) with National Comprehensive
Cancer Network (NCCN) high- (w50%) and very
high-risk (w50%) prostate cancer47 to IMRT to the
whole pelvis (68 Gy in 25 fractions to prostate with
50 Gy to pelvic lymph nodes) versus prostate-only (68
Gy). This currently represents the only trial of elec-
tive pelvic nodal irradiation that delivered both
modern standard-of-care radiotherapy doses and
ADT duration while looking exclusively at high-risk
patients.

All patients received ADT (surgical or medical)
starting eight weeks prior to radiation therapy; med-
ical ADT was via a luteinizing hormone-releasing
hormone (LHRH) agonist and was administered for
two years. The trial demonstrated improved 5-year
biochemical failure-free survival (HR 0.23, 95% CI
0.10 to 0.52; trial’s primary endpoint), distant
metastasis-free survival (HR 0.35, 95% CI 0.15 to
0.82), and disease-free survival (HR 0.40, 95% CI 0.22
to 0.73) with whole pelvis IMRT, although no differ-
ence was detected in overall survival (HR 0.92, 95%
CI 0.41 to 2.05).
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Despite not showing an overall survival benefit, the
Panel notes that elective nodal irradiation for high-
risk patients may be offered given the reasonable
morbidity (higher late grade II genitourinary toxicity
with whole pelvis radiation but no difference in late
gastrointestinal toxicity and no difference in grade III/
IV genitourinary or gastrointestinal toxicity noted) as
well as the reductions in biochemical failure and
distant metastases.

40. In patients with high-risk prostate cancer
electing radiation therapy, clinicians should
recommend the addition of long-course (18 to 36
months) ADT with radiation therapy. (Strong
Recommendation; Evidence Level: Grade A)

The primary evidence for the use of ADT with
radiation in high-risk disease comes from EORTC
22863, a trial that randomized 415 patients with
locally advanced prostate cancer to 3 years of ADT
plus 70 Gy of prostate radiation therapy versus ra-
diation therapy alone.29,30,48,49 Benefits were noted
in the combination treatment arm with regard to
both prostate cancer-specific survival (HR 0.38, 95%
CI 0.24 to 0.60) and overall survival (HR 0.60, 95%
CI 0.45 to 0.80). From this study, three years of ADT
was established as a reference standard ADT
treatment for the duration of combined ADT with
radiation therapy in the treatment of patients with
high-risk prostate cancer. A subsequent RCT among
high-risk patients tested 18 versus 36 months of
ADT.39 This trial did not demonstrate differences in
disease-free survival, disease-specific survival, or
overall survival between the treatment durations,
and has thereby introduced a minimum threshold
duration of ADT when combined with radiation
therapy for the management of high-risk disease.

41. When combined ADT and radiation are
used, ADT may be initiated neoadjuvantly,
concurrently, or adjuvantly. (Conditional
Recommendation; Evidence Level: Grade C)

42. When combining ADT with radiation
therapy, clinicians may use combined androgen
suppression (LHRH agonist with an anti-
androgen), an LHRH agonist alone, or an LHRH
antagonist alone. (Expert Opinion)

Various compositions of ADT have been used in
combination with radiation in the randomized trials to
date. The Panel believes that clinicians may use any
one of these options in combination with radiation.

FUTURE DIRECTIONS
Clinically localized prostate cancer remains among
the most active areas of investigation in urology. As
such, patient care will likely continue to be
refineddand enhanceddin the near future.

Treatment Intensification for High-Risk Disease

The STAMPEDE trial results showing a benefit to
the addition of abiraterone to ADT in very high-risk
localized and node positive disease has ignited in-
terest in treatment intensification in this patient
population.50 Multiple trials evaluating next gen-
eration androgen signaling inhibitors in high-risk
clinically localized disease have either fully
accrued or are currently accruing.

Genomic Classifiers (GC)

The ability for commercially available GCs to
improve the outcomes of patients with clinically
localized prostate cancer has not been validated in
prospective clinical trials to date. Prospective vali-
dation of the predictive capacity of GCs in localized
disease will be important to support widespread use
for treatment selection. Several ongoing clinical tri-
als are indeed evaluating treatment intensification
and de-intensification based on GC results in both
intermediate- and high-risk patient populations.

Advanced Imaging

A number of novel imaging radiotracers utilizing
positron emission tomography (PET)-based technol-
ogy have emerged over the past several years and
have been demonstrated to improve detection of dis-
ease over conventional imaging. Broadly, these im-
aging modalities have been referred to as next
generation imaging (NGI), and among these, prostate-
specific membrane antigen (PSMA)-based PET scan-
ning has received the most attention. This interest
has been bolstered by recent US FDA approval of two
PSMA based tracers: Gallium 68 PSMA-11 (Ga 68
PSMA-11) and piflufolastat F-18 (18F-DCFPyL).
Moreover, continued evaluation of novel PSMA PET
agents remains ongoing. As such, PSMA PET may
become an accepted standard in the staging evalua-
tion of patients with localized high-risk prostate can-
cer. Nevertheless, future studies are needed to
determine how the information from NGI should be
incorporated into clinical decision-making due to both
the limitations of these advanced imaging techniques
and the fact that the data to date on outcomes
following treatment upon which management recom-
mendations are based stem from patients evaluated
with conventional imaging. Prospective studies
incorporating NGI as staging will be required to
determine clinical utility. Until such data are avail-
able, clinicians should exercise caution when using
PSMA PET results to justify substantial alterations in
standard-of-care treatments the utility of which has
been established among patients who were staged
with conventional imaging.
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