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The Central Role of Radiation in Prolonging Survival 
for High-Risk Prostate Cancer
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Clinical Scenario
A 77-year-old man presents to his primary care physician for eval-
uation after a single episode of rectal bleeding, which is found 
to be related to his known history of hemorrhoids. At the time 
of examination, he is found to have a firm prostate with promi-
nent bilateral nodularity. Due to suspicion for prostate cancer, a 
prostate-specific antigen (PSA) test is given, which returns at 16.2 
ng/mL. He then undergoes transrectal ultrasound-guided biopsy 
and is found to have Gleason score  4 + 4 disease in 8 of 12 cores, 
with 30% to 80% involvement of each core. Staging reveals no 
evidence for skeletal metastasis, but shows a single enlarged right 
internal iliac lymph node. The patient has good urinary and 
sexual function, and is otherwise in excellent health. After ob-
taining his diagnosis of high-risk prostate cancer (cT2c, Gleason 

score 4+4, PSA 16.2), he consults a physician who recommends 
androgen-deprivation therapy (ADT) alone. He presents to you 
seeking a second opinion, with questions regarding the necessity 
of radiation therapy (RT). 

Introduction
Recent guidelines from the US Preventive Services Task Force 
recommend against routine PSA screening for the general popu-
lation,1 with the observation that approximately 1000 men need 
to be screened to prevent 1 death from prostate cancer. The au-
thors comment that “most cases of prostate cancer have a good 
prognosis even without treatment.”1 This sentiment is reflected 
in increasing discussion on the overtreatment of low-risk pros-
tate cancer2 and the role of active surveillance.3

However, caution is warranted in categorizing prostate cancer 
as a “good cancer,” as it represents a leading cause of cancer mor-
tality in men, second only to lung cancer.4 The majority of men 
diagnosed with locally advanced or high-risk prostate cancer will 
succumb to their disease within 15 years with conservative treat-
ment.5 In the example provided, given that an average 77-year-
old male has a remaining life expectancy of approximately 10 
years, it is noteworthy that the estimated 10-year cause-specific 
mortality from conservatively treated high-risk prostate cancer 
is approximately 26%.6 Treatment of locally advanced and high-
risk prostate cancer, therefore, warrants a treatment paradigm 
commensurate with the significant risk of mortality.  

External-Beam Radiation Added to ADT
Randomized controlled trials have demonstrated that the addi-
tion of long-term ADT to RT for locally advanced prostate can-
cer resulted in a substantial improvement in overall survival (OS)  
compared with RT alone.7-12 Some have assumed that the benefit 
of combined therapy was due to ADT, and that RT contributed 
little. Three important prospective trials assessed the effect of RT 
when added to ADT. A pivotal Scandinavian multicenter trial 
(SPCG-7/SFUO-313) randomized 875 men with locally advanced 
prostate cancer to endocrine therapy alone versus the same en-
docrine therapy combined with RT. At 10 years, the addition of 
RT was found to substantially reduce the rate of PSA progression 
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from 74.7% in the endocrine therapy group to 25.9% in the 
combined therapy group. More significantly, endocrine therapy 
plus RT resulted in a significant reduction in both prostate can-
cer–specific mortality at 10 years (absolute difference = 12.0%; 
relative risk = 0.44) and overall mortality (absolute difference = 
9.8%; relative risk = 0.68).  

A similar Intergroup trial confirmed the pronounced improve-
ment in outcomes with the addition of RT to endocrine thera-
py.14 In this trial, 1205 men were randomized to lifelong ADT 
alone or to RT plus lifelong ADT. At 8 years, combined RT and 
ADT resulted in reduced disease progression (biochemical and 
local), disease-specific mortality (absolute difference = 20%; haz-
ard ratio [HR] = 0.46), and overall mortality (absolute difference 
= 6%; HR = 0.70). In the ADT-alone group, 10% received de-
layed RT for local progression, suggesting that these results may 
underestimate the benefit of RT.15,16

Notable differences exist between the patients enrolled and 
the treatments provided in the Scandinavian13 and NCIC/MRC 
trials.15 Patients included in the NCIC/MRC study had a less 
favorable prognosis than the Scandinavian trial, in which 20% 
of patients had intermediate risk disease, and patients with PSA 
greater than 11 ng/mL were surgically staged, with exclusion of 
patients with positive lymph nodes. In contrast, all patients in-
cluded in the NCIC/MRC trial had high-risk disease, some of 
whom likely had occult nodal involvement. While the NCIC/
MRC trial treated patients with lifelong ADT using either a lu-
teinizing hormone-releasing hormone (LHRH) agonist or orchi-
ectomy, the Scandinavian trial used 3 months of total androgen 
blockade followed by anti-androgen therapy until progression or 
death. Despite these differences, the frequency of biochemical 
failure and the relative benefit observed with the addition of RT 
were similar in the 2 trials. 

In a third trial from France, 264 men with locally advanced dis-
ease were randomized to 3 years of ADT with an LHRH agonist 
versus the same ADT with RT.17 After 5 years, combined therapy 
resulted in significantly decreased clinical and biochemical pro-
gression, as well as reduced incidence of metastatic progression. 
There were no significant differences observed in disease-specific 
survival (DSS) or OS, likely related to the small sample size and 
relatively short follow-up interval.  

Taken together, these 3 similarly designed trials all support 
substantial improvements in outcome with the addition of RT to 
ADT for men (median age, 70 years) treated for high-risk local-
ized prostate cancer.

The RT delivered in each of these 3 key trials was very sim-
ilar, although with important differences from contemporary 
prostate RT. The dose of radiation delivered to the prostate was 
65 to 70 Gy using 3-dimensional conformal techniques, which 
would be considered low-dose RT by modern standards. In each 
of the trials, as expected, patients who received RT experienced a  
higher rate of acute urinary and bowel toxicity. The negative 

effect of RT on bowel function was modest, with recovery of 
baseline function common at 36 months.15 Serious long-term 
genitourinary or gastrointestinal toxicity from RT was uncom-
mon. For instance, in the Intergroup study, patients on ADT 
plus RT reported a higher frequency of grade 1-2 adverse events 
(AEs) related to bowel toxicity, but only 2 of 589 patients had 
grade 3 or greater diarrhea at 24 months after RT.14 Three years 
after completing RT, there were no significant differences in pa-
tient-reported outcomes of diarrhea, bowel or rectal toxicity, uri-
nary functioning, or overall physical functioning between the 2 
arms. In the Scandinavian trial, after 5 years, significantly more 
patients in the endocrine-plus-RT group had urinary inconti-
nence (3% ADT alone vs 7% ADT plus RT), urgency (8% ADT 
alone vs 14% ADT plus RT), urethral stricture (0% ADT alone 
vs 6/329 [2%] ADT plus RT), and erectile dysfunction (81% 
ADT alone vs 89% ADT plus RT). There were no significant 
differences in gastrointestinal symptoms at 5 years, global quality 
of life at 4 years, or serious AEs. Patient-rated acceptability of the 
outcome from RT was over 85%.13 Overall, the side effects asso-
ciated with RT were modest, and the incidence of severe toxicity 
was low. 

Furthermore, contemporary treatment techniques, including 
intensity-modulated radiation and image-guided radiation, allow 
for an increase of the prostate radiation dose to 78 Gy or higher, 
which is associated with improved biochemical control.18-20 Pro-
spective data also suggest that the higher dose of radiation can 
be delivered with minimal toxicity, provided that threshold doses 
to organs at risk are not exceeded.21,22 Therefore, the substantial 
benefit observed with adding RT and the modest toxicity suggest 
that concerns about toxicity from RT are not a reason to with-
hold treatment.

Controversies in RT for High-Risk Prostate Cancer
Undertreatment of High-Risk Prostate Cancer in the Elderly 
In the clinical case described above, one argument might be that 
the patient at age 77 years is too old to conceivably benefit from 
the addition of RT to ADT, and that the risk of extra toxicity is 
not warranted. Importantly, the substantial DSS and OS benefits 
observed in the 3 randomized trials of ADT with or without RT 
were also recently replicated in a population-based observation-
al study using SEER-Medicare data.23 The authors performed 3 
separate analyses, all in men 65 years or older. First, they limited 
results to those under age 70 years who were similar in character 
to participants in the phase III trials. Second, they limited the 
analysis to those over age 75 years as an elderly cohort. Finally, 
they performed the analysis only in those with PSA-screened dis-
ease, reflecting common current clinical practice. Reassuringly, 
from the first analysis they observed that the outcomes seen in 
selected patients enrolled in clinical trials with improvements in 
both DSS and OS were also applicable to a similar group of men 
receiving care in the community. 



20	 www.ajho.com  	 may 2015

· prostate cancer ·

More important, the second analysis extended the generaliz-
ability of these findings to men older than 75 years, who were 
found to have a 50% reduction in the risk of dying from prostate 
cancer (HR = 0.51) and a 40% reduction in all-cause mortality 
(HR = 0.63). The importance of this finding is underscored by 
the observation that older men are more likely to have high-risk 
disease,24 and account for approximately half of deaths as a result 
of prostate cancer.25 In light of these findings, it is concerning to 
note the prevalence of age-dependent bias against local therapy 
for high-risk prostate cancer, with 67% of men older than 75 
years receiving primary ADT or no therapy at all and only 33% 
receiving any local therapy.24 Furthermore, undertreatment of 
high-risk prostate cancer is a growing problem, with increasing 
use of primary ADT monotherapy over time.26  

Pelvic Nodal Radiation
The decision to treat the pelvic lymph nodes with RT remains an 
area of controversy. Both the NCIC/MRC trial15 and the French 
trial17 included treatment of the pelvic lymph nodes to 45-46 Gy, 
whereas the Scandinavian trial,13 in which patients with PSA 
greater than 11 ng/mL were surgically staged and excluded if 
found to have positive lymph nodes, did not. In prospective trials 
that evaluated the role of ADT added to RT, 47-10 out of 6 stud-
ies11,12 included whole-pelvis radiation therapy (WPRT). Some 
have suggested that this treatment approach should, therefore, 
serve as the precedent for appropriate clinical practice. However, 
results from 2 randomized trials specifically evaluating the role 
of WPRT have not yet provided clear evidence to support this 
practice. In GETUG-01, pelvic nodal radiation was well tolerated 
but did not improve progression-free survival (PFS).27 In RTOG 
9413, after 4 years WPRT was associated with improved PFS,28 
though this difference was no longer significant with longer fol-
low-up.29 The results were suggestive of an interaction between 
the timing of ADT and the size of the radiation field, with a 
trend toward improved PFS when neoadjuvant ADT was used in 
conjunction with WPRT versus the same treatment with RT to 
the prostate alone. The authors suggest that in light of the radia-
tion field size used in the clinical trials of RT ± ADT, WPRT and 
long-term ADT remains the standard. 

Some have argued that patients treated in the PSA era have 
lower risk of nodal involvement than those enrolled in clini-
cal trials from the 1980s and early 1990s, and that the 2 large 
prospective randomized trials specifically designed to evaluate 
WPRT have not provided sufficient evidence to justify the uni-
form use of a pelvic field.30 However, it is of note that patients in 
the GETUG-01 trial likely had a low risk of pelvic nodal involve-
ment, which weakens the conclusion about the lack of benefit 
from WPRT. Thus, the question of whether elective pelvic nodal 
radiation provides a significant clinical benefit remains an area 
of controversy,31 with resultant variability in clinical practice pat-
terns. 

Radiation for Node-Positive Disease
The role of RT for patients with involved pelvic lymph nodes 
has also yet to be clearly defined, although increasing evidence 
supports a role for combined ADT plus RT. Patients with non-
metastatic, node-positive disease (N1 M0) are categorized as 
stage IV and are often grouped together with patients who have 
metastatic disease,32 although a small number of patients with 
node-positive disease were included in the prospective clinical tri-
als adding ADT to RT.33,34 Further, in patients who undergo rad-
ical prostatectomy and are found to have positive lymph nodes, 
hormonal therapy (HT) alone is an established treatment with 
demonstrated improvement in DSS and OS.35 Nevertheless, the 
role of RT in patients with positive nodes either with or without 
surgery is at this point unclear. 

A retrospective series from an Italian group evaluated the role 
of RT in patients who had pathologically positive pelvic lymph 
nodes discovered at the time of lymphadenectomy. In a matched 
analysis of patients treated with HT alone versus HT plus RT, 
the addition of RT was associated with improved biochemical 
relapse-free survival, DSS, and OS.36,37 These findings were rep-
licated in a retrospective series of 255 patients from MD Ander-
son Cancer Center, which found a substantial improvement in 
disease control and survival when RT was added to androgen ab-
lation.38 A similar magnitude of benefit for combined ADT plus 
RT relative to ADT alone has also been found in observational 
data from population-based studies.39,40 

While there has not been a formal randomized trial evaluating 
the role of RT in patients with node-positive disease, an early 
trial of RT alone compared with RT plus ADT, RTOG 85-31,33 
included 173 patients with histologically involved lymph nodes 
who were randomized. Combination therapy was associated with 
a significant improvement in all endpoints analyzed: biochemi-
cal control, metastatic failure, disease-specific failure, and OS. 
The STAMPEDE trial41 included 155 prospectively enrolled, 
nonrandomized patients with N+M0 disease who were treated 
with either HT alone or the combination of RT plus HT. After 
2 years, failure-free survival was significantly greater for patients 
who received RT. Taken together, these results seem to indicate 
that RT contributes significantly to improved outcomes in pa-
tients with node-positive, nonmetastatic prostate cancer, and 
that many such patients may achieve long-term survival and are 
likely curable with aggressive therapy.42 Use of intensity-modula- 
ted radiation may improve the therapeutic ratio for nodal treat-
ment compared with WPRT by allowing delivery of nodal treat-
ment with limited AEs.43  

Conclusion
For the 77-year-old man wishing to minimize the cost and in-
convenience of treatment, based on the evidence described here, 
there is little question regarding the essential role of RT when 
added to ADT in prolonging survival for patients with high-risk 
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and locally advanced prostate cancer. Taken together, the 3 ran-
domized trials described demonstrate that the addition of RT is 
associated with an approximate two-thirds reduction in biochem-
ical recurrence, a doubling of DSS, and a resultant significant 
improvement in OS. These findings seem especially applicable to 
elderly men, who have a greater probability of being diagnosed 
with high-risk prostate cancer, yet are also more likely to be un-
dertreated with ADT monotherapy. In men who are able to tol-
erate ADT, careful consideration should also be given to treating 
with RT, which is associated with substantial improvements in 
DSS and OS, and can be delivered with minimal morbidity using 
modern treatment techniques. 
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