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High-Risk Prostate Cancer: Local Therapy Matters
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Clinical Scenario
A 64-year-old male undergoes his first transrectal ultrasound-guid-
ed biopsy for rising PSA values over the past several years. Prior 
to biopsy, his PSA was 15.6 ng/mL (2 years previous, PSA was 
8.1 ng/mL), though no suspicious nodularity was detected on 
digital rectal exam. Pathology following the prostate biopsy re-
veals 7 of 12 cores positive: Gleason score 4+3 in 2 cores of the 
right mid-gland; Gleason score 4+3 in 3 cores of the left base/
apex; and Gleason score 4+4 in 2 cores of the left mid-gland/
apex. He is diagnosed with Gleason 8, high-risk prostate cancer, 
and is interested to learn more about his treatment options.

Background
Several treatment options exist for men with prostate cancer, in-

cluding radical prostatectomy (RP), external-beam radiotherapy 
(EBRT), androgen-deprivation therapy (ADT), and brachyther-
apy. Studies assessing each of these techniques as sole modality 
treatments have demonstrated less-than-optimal outcomes for 
men with high-risk disease.1-7 Improvement in outcomes can be 
seen when these therapeutic approaches are combined. Radical 
prostatectomy followed by adjuvant EBRT has been demonstra- 
ted to provide a biochemical-free survival (bFS) benefit in 3 ran-
domized clinical trials, and an overall survival (OS) advantage 
in 1 of those studies.8-10 Robust data also have appeared within 
the EBRT and ADT literature, where an OS benefit with the 
addition of ADT to EBRT has been shown in many trials of men 
with high-risk prostate cancer.5-7,11 Similarly, there has also been 
an OS benefit when EBRT was added to ADT.1, 2

Although combinations of RP plus EBRT or EBRT plus ADT 
have been associated with improved outcomes compared with 
monotherapy treatments, further improvement is needed for 
men with high-risk disease. Some clinicians believe that men 
with high-risk prostate cancer present with simultaneous local 
and microscopic metastatic disease at time of diagnosis, and that 
improved outcomes can only be achieved with better systemic 
treatments. Supporting this idea are newer forms of systemic 
therapy that include abiraterone and enzalutamide, which have 
demonstrated promising results in the treatment of metastatic 
prostate cancer, and have generated excitement for their possible 
use in the upfront treatment of high-risk prostate cancer.12,13 

However, even for a man with Gleason 8 prostate cancer, as 
depicted in the clinical scenario here, good outcomes can be 
achieved with intensification of local therapy, indicating that for 
many men, disease remains confined to the pelvis. The strongest 
data for intensifying local therapy in high-risk prostate cancer 
come from the 3 previously mentioned randomized trials of RP 
plus adjuvant EBRT. That said, there is increasing evidence, 
including a recently reported randomized clinical trial, demon-
strating that a combined approach using brachytherapy, EBRT, 
and ADT is associated with excellent outcomes for men with 
high-risk prostate cancer.14-20 This report summarizes data on in-
tensification of local therapy, focusing on combination EBRT 
and brachytherapy.

Abstract
 
In recent years, a large focus of the management of pros-

tate cancer has been to de-intensify treatment. Strategies 

to reduce treatment include decreasing the number of 

radiation treatment (RT) sessions, omitting surgery or RT 

altogether for men not expected to die of prostate can-

cer, and eliminating PSA screening completely. These 

could be effective strategies to decrease overtreatment, 

reduce the adverse effects of screening and treatment, 

and ultimately help to decrease the cost of medical care. 

There remains a population of men, however, who are 

diagnosed with more aggressive, locally advanced pros-

tate cancer for which the standard treatment options are 

lacking and intensification of treatment is needed. This 

review summarizes treatment options for men with high-

risk prostate cancer, including radical prostatectomy, 

external-beam radiotherapy (EBRT), and androgen-depri-

vation therapy (ADT). The focus here, however, will be 

on examining strategies to improve outcomes though 

intensification of local therapy using a combination of 

brachytherapy, EBRT, and ADT.
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The second in a series of two articles on radiation and prostate cancer. See the May issue for the first article, 
“The Central Role of Radiation in Prolonging Survival for High-Risk Prostate Cancer”
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Radical Prostatectomy
Although no recent prospective randomized data comparing RP 
to EBRT with or without ADT exist, several retrospective series 
have compared RP with EBRT and demonstrated largely similar 
results.21-23 Important caveats to these comparisons often include 
the following: EBRT doses were lower than what is currently rec-
ommended; typically, there were greater numbers of patients with 
adverse disease characteristics in the EBRT cohorts; and a much 
greater rate of salvage treatment was used in the RP cohorts.22,23 
When RP alone has been used in very-high-risk prostate cancer 
(Gleason 9-10), there were low rates of organ-confined disease, 
high rates of relapse, and poor prostate cancer–specific survival 
(PCSS; 61% at 10 years).24 To achieve the best results when RP is 
selected as the primary treatment modality for high-risk prostate 
cancer, EBRT for appropriately selected patients should be add-
ed to the treatment paradigm as previously discussed.8-10  

The role of adding immediate ADT after RP for node-positive 
prostate cancer has been demonstrated by Messing et al,25 al-
though it remains somewhat controversial for most men with in-

dications for adjuvant EBRT. The ongoing MRC/NCIC “RAD-
ICALS” trial, a 2 × 3 randomized trial assessing early versus 
salvage EBRT and short-term versus long-term versus no ADT, 
should help to address this controversy, with regard to both the 
need for adjuvant compared with salvage RT and to the use of 
androgen ablation with EBRT. Tables 1 and 2 summarize out-
comes from several studies assessing the use of RP in patients 
with high-risk prostate cancer.

EBRT With ADT
It is important to understand outcomes with the most widely 
used RT-based approach for high-risk prostate cancer, EBRT with 
ADT, in order to appreciate the improvement in outcomes with 
intensification of local therapy with combination brachytherapy. 
Two similarly designed randomized trials comparing ADT alone 
with ADT plus EBRT demonstrated improvement in multiple 
endpoints including PCSS: from 76% to 88% in the Widmark 
et al1 study at 10 years, and from 79% to 90% in the Warde 
et al2 study at 7 years. Two RTOG trials (86105 and 85316) and 

Table 1.  Summary of Results from Prospective Randomized Studies

ADT indicates androgen-deprivation therapy;  bFS, biochemical-free survival; combo, combination EBRT and brachytherapy; EBRT, exter-
nal-beam radiotherapy; N/R, not reported; OS, overall survival; PCSS, prostate cancer-specific survival.

Study Study 
Description

Number 
of Patients

Reported 
Follow-up (years)

bFS PCSS OS

SPCG-7/SFUO-
31

ADT +/- EBRT 875 10 25% vs 74%; P <.001 76% vs 88%; P <.001 61% vs 70%; P = .004

Intergroup2 ADT +/- EBRT 1205 7 N/R 79% vs 90%: P <.0001 66% vs 74%; P = .033

SWOG 879410 RP +/- EBRT 431 10 (bFS); 15 (OS) 65% vs 36%; P <.001 N/R 48% vs 59%; P = .023

German ARO 
96-02/AUO AP 
09/959

RP +/- EBRT 388 10 56% vs 35%; P <.001 N/R N/R

EORTC 229118 RP +/- EBRT 1005 10 39% vs 62%; P <.001 93% vs 95%; P = .341 81% vs 77%; P = .94

RTOG 85-316 EBRT +/- indef-
inite ADT

977 10 9% vs 31%; P <.0001 78% vs 84%; P = .005 39% vs 49%; P = .002

RTOG 86105 EBRT +/- 4 
months ADT

456 10 20% vs 35%;  
P <.0001

64% vs 77%; P = .01 34% vs 43%; P = .12

EORTC 228637 EBRT +/- 3 
years ADT

415 10 N/R 70% vs 90%; P = 
.0001

40% vs 58%;  
P = .0004

RTOG 92-0226 EBRT + 4 vs 28 
months ADT

1521 10 32% vs 48%;  
P <.0001

84% vs 89%; P = .004 52% vs 54%; P = .36

EORTC 2296111 EBRT + 6 vs 36 
months ADT

970 5 N/R 95% vs 97%; P = .002 81% vs 85%; P = .65

MDACC28 70 Gy EBRT vs 
78 Gy EBRT

301 8 26% vs 63%;   
P = .004

95% vs 99%; P = .063 78% vs 79%; P = .315

ASCENDE-RT32 EBRT + ADT vs 
combo + ADT

398 7 71% vs 86%;  
P = .002

94% vs 96%; P = .32 82% vs 86%; P = .29
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an EORTC trial7 explored the benefit of adding ADT to EBRT. 
Outcomes were improved with ADT, and PCSS was demonstrat-
ed to range from 77% to 90% at 10 years.5-7 An additional 2 
studies from RTOG (92-0226 and 94-1327) and 1 from EORTC11 
explored the timing and duration of ADT. Results were favor-
able, with PCSS reaching nearly 90% with 10 years of follow-up. 
These studies also demonstrated that the largest benefit of ADT 
when combined with definitive EBRT occurs with 2 to 3 years of 
use.11,26 Unfortunately, biochemical control remained poor, with 
over one-half of men failing at 10 years.26  

The aforementioned trials all used lower doses of EBRT than 
what is currently practiced by the majority of radiation oncol-
ogists. This is because improved biochemical control has been 
noted with dose-escalated EBRT. In a randomized dose-escala-
tion trial, a significant benefit in terms of distant metastasis-free 
survival and bFS was noted with higher doses among the high-
risk patients on study.28 Encouraging results assessing ultra-high 
doses of RT, up to 86.4 Gy, have been demonstrated, though not 
in a randomized fashion.29 Nonetheless, further intensification 
of local control is required, as nearly one-third of patients treated 

with ultra-high-dose EBRT had a biochemical failure at 7 years.29 
Tables 1 and 2 summarize outcomes from several studies assess-
ing the use of EBRT for patients with high-risk prostate cancer.

Combination Brachytherapy and EBRT
In addition to RP followed by adjuvant EBRT, an effective way 
to intensify local treatment is with the addition of brachythera-
py in combination with EBRT. Dosimetrically, this is the most 
effective way to safely deliver the highest radiation dose to the 
prostate. Until recently, the only prospective studies comparing 
EBRT with combination brachytherapy and EBRT used old tech-
niques and doses lower than what is currently employed.30,31 Both 
studies showed that combination brachytherapy plus EBRT was 
superior to EBRT alone; however, given older EBRT technique 
and dose, the routine use of a brachytherapy boost was not wide-
ly embraced.30,31 Definitive data proving the superior efficacy of 
combination therapy to EBRT alone comes from the recently re-
ported ASCENDE-RT trial.32 This prospective study randomized 
398 men with intermediate-risk (31% of enrolled patients) and 
high-risk (69% of enrolled patients) prostate cancer to 1 year of 

Table 2.  Summary of Results from Retrospective Studies

* ADT subset only.
ADT indicates androgen-deprivation therapy;  bFS, biochemical-free survival; combo, combination EBRT and brachytherapy; EBRT, 
external-beam radiotherapy; GS, Gleason score; LDR, low-dose rate; N/R, not reported; OS, overall survival; PCSS, prostate cancer-specific 
survival.

Study Study 
Description

Number 
of Patients

Time of 
Follow-up (years)

bFS PCSS OS

Kupelian et al21 EBRT >72 Gy vs combo vs RP 
(6% GS ≥8, 10% PSA >20)

1557 7 81% vs 77% vs 76%; 
P =.95

N/R N/R

Zelefsky et al23 EBRT vs RP (EBRT cohort, 13% 
GS ≥8; RP cohort, 4% GS ≥8)

2380 8 N/R 95% vs 98%; 
P = .015

N/R

Boorjian et al22 EBRT + ADT vs RP (all high-risk, 
60% of RP had EBRT after RP)

1582 10 N/R 92% vs 92%; 
P = .61

67% vs 77%; 
P <.001

Briganti et al4 RP (all high-risk) 1366 10 54% 91% N/R

Ellis et al24 RP (all biopsy GS 9-10) 259 5 (bFS); 10 (PCSS) 37% 61% N/R

Spratt et al29 86.4 Gy EBRT, 91% ADT 1002 7 68% 92% N/R

Fang et al17 GS ≥8, PSA ≤15, all had LDR, 
91% combo, 65% ADT

174 10 93%* 95%* 75%*

Bittner et al 14 Very high-risk prostate cancer, 
92% combo, 76% ADT

131 12 87% 87% 61%

Shilkrut et al18 Combo vs EBRT, 81% ADT 958 8 86% vs 60%; 
P <.0001

93% vs 87%; 
P = .003

N/R

Deutsch et al19 Combo vs EBRT (86.4 Gy) 630 5 93% vs 71%;
P = .23

N/R N/R

Taira et al15 LDR implant with most receiving 
ADT and EBRT

329 10 91% 96% 93%
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ADT and dose-escalated EBRT or to 1 year of  ADT with combi-
nation low-dose-rate (LDR) brachytherapy and EBRT. The trial 
completed accrual in 2011, and results were reported in February 
2015. The study reached its primary endpoint, demonstrating 
improved relapse-free survival (RFS) at 7 years with combination 
brachytherapy and EBRT compared with dose-escalated EBRT 
alone (86% vs 71%).32 In the high-risk-prostate-cancer patient 
subset, there was an 83% versus 72% bFS benefit at 7 years and 
a 78% versus 58% bFS benefit with combination therapy at 9 
years.32 

Perhaps predications of the outcomes of the ASCENDE-RT 
trial could have been made through review of the available retro-
spective series. The most persuasive argument for combination 
brachytherapy and EBRT comes from the Prostate Cancer Re-
sults Study Group, a group created to evaluate the comparative 
effectiveness of prostate cancer treatments.3 The most recent 
publication from the Group comprised data from over 52,000 
patients, and the analysis indicated that for high-risk patients, 
combination brachytherapy and EBRT with or without ADT ap-
pears superior to RP or EBRT alone.3 

The promising results from retrospective series also point to 
the superiority of combination versus EBRT alone for men with 
high-risk prostate cancer. Taira et al15 reported outcomes for men 
with high-risk prostate cancer treated with an LDR brachyther-
apy implant combined with ADT and EBRT for most of the 
patients. Their excellent biochemical control rate of 91% and 
PCSS of 96% at 10 years compare favorably to the results from 
the aforementioned trials using EBRT without a brachytherapy 
boost. Other studies have also demonstrated excellent results 
with combination brachytherapy and EBRT, achieving biochem-
ical control rates and PCSS equal to, or better than, the pub-
lished data on EBRT with ADT.14,16-20 Tables 1 and 2 summarize 
outcomes from several studies assessing the use of combination 
brachytherapy and EBRT for patients with high-risk prostate can-
cer.

Local Control Matters
It should not be surprising that intensification of local thera-
py with combination brachytherapy is associated with improved 
outcomes, considering the published evidence supporting the 
benefits of local therapy. The first piece of evidence comes from 
the aforementioned 3 major trials assessing adjuvant EBRT fol-
lowing RP.8-10 In all 3 studies, improved biochemical control was 
noted with EBRT delivered to the prostate bed after surgery. 
One of these trials demonstrated an OS advantage associated 
with the intensification of local therapy.10    

Data from posttreatment biopsies is the second source of ev-
idence demonstrating that combination therapy is associated 
with improved results. EBRT alone has been associated with 
rates of positive biopsy up to 65% 2 years after treatment.33 It is 
important to note that the prescribed dose of RT was only 64 Gy 

in that series, a dose much lower than what is used today.33 A cor-
relation between dose and rates of positive biopsy was noted in a 
series by Zelefsky et al.34 They performed posttreatment biopsies 
approximately 3 years after EBRT to varying radiation doses, and 
noted that higher doses were associated with a lower incidence of 
positive biopsy.34 In the cohort of patients with high-risk prostate 
cancer treated with doses less than 70.2 Gy, 51% had a positive 
biopsy; when treated with 75.6 Gy, 33% had a positive biopsy; 
and when treated with doses greater than 81 Gy, 15% had a posi-
tive biopsy.34 The high rates of positive biopsy, especially without 
dose-escalated EBRT, noted in the aforementioned trials are not 
noted in the brachytherapy literature. A recently published se-
ries assessed rates of positive posttreatment biopsies 2 years after 
high-dose-rate (HDR) brachytherapy (given as a single 15-Gy im-
plant or 2 10-Gy implants, both in combination with EBRT) for 
men with intermediate-risk prostate cancer.35 Only 1 of 62 men 
(1.6%) treated with a 15-Gy implant had a positive biopsy follow-
ing combination therapy.35 The importance of a positive biopsy 
after treatment has been described in a recent prospective study 
in which over 800 men without evidence of biochemical failure 
underwent a repeat prostate biopsy 2 years after EBRT. Men with 
recurrent or persistent disease had increased rates of biochemical 
and distant failure as well as worse PCSS.36 

Finally, the third piece of evidence supporting the notion that 
improved local control is associated with superior outcomes ap-
pears in the ADT literature. The survival advantage seen when 
ADT is added to EBRT is well documented and is thought to 
be secondary to control of micro-metastatic disease. Data from 
prospective randomized trials suggest, however, that at least part 
of the benefit of ADT comes from improved local control. A 
near 50% decrease in local progression was noted in men who re-
ceived 3 to 6 months of neoadjuvant ADT compared with EBRT 
alone in a randomized trial assessing EBRT +/- ADT.37 Addition-
ally, a 50% decrease in the rate of positive biopsy 2 years after 
EBRT and ADT was noted in a separate randomized trial assess-
ing the role of ADT combined with EBRT for men with early, 
localized prostate cancer.38 Further supporting the role of ADT 
and local response comes from a magnetic resonance imaging 
(MRI)-based response assessment study. Imaging was obtained 
pretreatment and 3 months following ADT, and significant re-
ductions in all assessed MRI parameters of prostate tumors were 
described following ADT.39

Conclusion
Unfortunately, randomized trials assessing all of the different 
approaches to successfully treat the 64-year-old patient with high-
risk prostate cancer presented here do not yet exist. What has 
been demonstrated from randomized clinical trials is that the 
best way to intensify local treatment for men following RP is to 
add adjuvant EBRT for appropriately selected patients, and the 
best way to intensify a RT regimen is to combine EBRT with 
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brachytherapy. Improvements such as image-guided RT (IGRT) 
or intensity-modulated RT (IMRT) have both resulted in im-
provements in RFS compared with older EBRT techniques, with 
only modest increases in toxicity. However, placing RT directly 
into the prostate has in 3 separate randomized trials proved su-
perior to using EBRT alone for radiation dose escalation, with 
the most recent ASCENDE-RT trial comparing to what would 
be considered contemporary radiation dose and technique. Evi-
dence from these randomized studies, in combination with a re-
view of the available retrospective literature, strongly suggests that 
intensive local therapy is associated with improved outcomes. If 
the patient presented in the clinical scenario here were to opt 
for definitive RT for treatment of his high-risk prostate cancer, 
we would include combination brachytherapy with EBRT and 
ADT in our treatment discussion, as it has been associated with 
the best outcomes for most men with high-risk prostate cancer 
treated with definitive RT.
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