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Summary of Literature Review
Introduction/Background
Since the previous American College of Radiology (ACR) review of locally advanced, high-risk prostate cancer, a
significant policy shift away from screening has been recommended by the US Preventive Services Task Force
[1]. The recommendation to discontinue screening for prostate cancer reflects the decades-old Whitmore
formulation: “Is cure necessary in those in whom it may be possible, and is cure possible in those in whom it is
necessary?” [2]. The rationale that screening is designed to detect high-risk, potentially lethal cancers at a curable
stage depends on proof of available treatment that can effectively eradicate such cancers. In the years since the
2011 review, several publications have suggested that aggressive approaches can yield high success rates, even in
the most aggressive forms of prostate cancer [3].
The source of the most hopeful studies rests on the strategy of intensive local therapy. Three groups of studies
support this observation. First, 3 large prospective randomized trials have demonstrated a biochemical-free
survival (bFS) benefit of immediate postoperative radiation in high-risk patients and an overall survival (OS)
advantage in 1 of the 3 trials [4-6]. Such immediate therapy can only improve survival if residual local disease is a
subsequent source of metastasis. A second source of intensive local therapy yielding dramatically improved
outcomes is the emerging combination of external beam radiation therapy (EBRT) with brachytherapy in highrisk cancers. Large retrospective studies and a recently presented randomized trial (ASCENDE-RT) comparing
combination therapy to EBRT alone in such patients suggest incompletely eradicated cancers can subsequently
spread and are preventable with sufficiently aggressive local therapy. Third, randomized prospective trials have
demonstrated that the combination of androgen deprivation therapy (ADT) and radiation therapy (RT) provides
better disease control than RT alone or ADT alone. Although ADT is often referred to as systemic therapy,
profound local tumor responses to ADT suggest a major contribution to the ADT benefit may be local tumor
cytoreduction prior to definitive EBRT [7]. Also supporting a dominant local effect for ADT is the surgical
literature, where results competitive with or exceeding EBRT plus hormone therapy are accomplished without
ADT [8]. Thus, improved local control has led to improved overall and disease-specific survival [9,10].
In spite of this progress, there remain additional trials to conduct that could facilitate improving the management
of men with high-risk, localized prostate cancer. Multiple large patient series and randomized clinical trials within
each treatment modality are available and are summarized below. The review of the current literature available
can assist clinicians in deciding on the best treatment strategies for those with locally advanced, high-risk prostate
cancer.
Definition of High-Risk Prostate Cancer
Though several risk stratification definitions exist in current practice, the most commonly utilized definition of
risk groups is outlined in the National Comprehensive Cancer Network (NCCN) consensus of early 2015 [11].
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This definition separates high-risk patients in 2 strata: high and very high. Patients defined as “high risk” have a
clinical stage of T3a or biopsy Gleason score (GS) of 8–10 or pretreatment prostate-specific antigen (PSA) >20
ng/mL. Those defined as “very high risk” are patients with clinical T3b-T4 without the presence of metastatic
disease (including bone and lymph nodes). The NCCN guidelines also state that patients with multiple adverse
factors can be shifted to the next highest risk group. These guidelines also recommend a staging bone scan for all
high-risk patients and a staging pelvic computed tomography (CT) or magnetic resonance image (MRI) scan for
any patient with T3 or T4 disease or for a patient with T1 or T2 disease and a nomogram that predicts
involvement of lymph node metastasis >10%. Because the vast majority of clinical trials and series included in
this report do not distinguish between high- and very high-risk prostate cancer, those risk groups will be
considered jointly. Treatment era is also important to consider when analyzing results from the literature, likely
stemming from inclusion of PSA-screened patients in most modern series. The historical high-risk patients can be
expected to have a 10-year cause-specific survival (CSS) rate of 64%–90%, whereas the contemporary high-risk
patients will have an 8- to 12-year CSS of 87%–96% [12-17]. Stage migration to less advanced cancers within the
high-risk category combined with improved treatments may account for this improved CSS.
In addition to pretreatment PSA, biopsy GS, and tumor stage, there are multiple other factors that are correlated
with outcome. For example, the percentage of positive cores, increasing GS, African-American race, and, in some
but not all series, the presence of perineural invasion has been associated with poorer outcomes [18-21]. The
presence of Gleason pattern 5 (GP5) prostate cancer has been demonstrated to be one of the worst prognostic
factors and is associated with an increased risk of recurrence and metastasis following radical prostatectomy (RP)
and salvage radiation, definitive EBRT, and brachytherapy [18,22,23]. In fact, studies of high-risk prostate cancer
have identified the presence of GP5 as the strongest prognostic factor for all clinical endpoints, suggesting that the
presence of GP5 constitutes a very high-risk subgroup requiring aggressive treatment strategies [22,23] (see
Variant 1 and Variant 2). In summary, a population of patients within the NCCN high-risk subgroup with
extremely high-risk features can be defined as those with T3/T4 tumor stage, GP5, high percentage of positive
cores, or a combination of these risk factors (see Variant 3).
External Beam Radiation Therapy
EBRT is the treatment modality with the greatest volume of outcome literature available. The randomized studies
within this modality help define the benefit of EBRT added to ADT, the timing and duration of ADT, the role of
pelvic field irradiation, and the importance of dose-escalated EBRT. The first salient point from this extensive
literature is the benefit of the addition of EBRT to ADT, which has been assessed in 2 randomized studies, each
demonstrating a large OS advantage with the addition of EBRT [9,10,24]. OS went from 61% to 70% at 10 years
in the Widmark et al [10] study and went from 49% to 55% at 10 years in the Mason et al [24] study.
The optimal timing and duration of ADT with EBRT has been addressed in multiple randomized trials that are
summarized in Table 1. In general, these trials have established a significant OS benefit with the addition of longterm ADT (>2 years) or short-term ADT (≤6 months) compared to no ADT; however, only a CSS benefit without
an OS benefit was demonstrated when comparing long-term ADT to short-term ADT in most trials [12-14,25-29].
In contrast to those studies, a recently reported Spanish trial compared 28 months versus 4 months of ADT with
dose-escalated EBRT for men with intermediate- or high-risk prostate cancer and demonstrated a bFS, metastasisfree survival, and OS improvement with long-term ADT [30], although cautious interpretation of these findings is
recommended [31]. Though only reported in abstract form at the time of this publication, a recent trial from
Quebec randomizing 630 high-risk patients to 18 months versus 36 months of ADT showed no significant
differences in OS, CSS, or any other assessed endpoint, raising the possibility that for some men with high-risk
prostate cancer, 18 months of ADT may be sufficient [32]. However, the 95% confidence interval around the
hazard ratio for death for 18 versus 36 months of ADT was wide (hazard ratio=1.15 [95% CI, 0.83–1.59],
P=0.398) and so this study does not yet exclude the possibility of a clinically significant difference in survival
between the 2 arms. Therefore, further evaluation of this study with longer follow-up is necessary in order to
determine whether it provides sufficient data to alter practice recommendations. The toxicity of long-term ADT
and the likelihood of a patient’s ability to complete a course of ADT must not be overlooked. In 2 clinical trials
evaluating long-term ADT, only 72%–76% of men were able to complete the course [14,26]. It is likely that men
treated off protocol would have even lower adherence to a full course of ADT.
The role of elective treatment of pelvic lymph nodes in the clinically node-negative (cN0) patient remains
controversial. The majority of the aforementioned studies establishing the role of ADT and EBRT for men with
high-risk prostate cancer used pelvic fields [9,12-14,26,29]. However, 2 randomized clinical trials specifically
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addressing the role of pelvic radiation found no difference in progression-free survival with the additional
coverage of pelvic lymph nodes in the RT fields [25,33]. Subgroup analysis of 1 study has suggested that there
may be a group of patients who would benefit from whole-pelvis radiation provided that ADT is given in the
neoadjuvant setting [25]. The lack of benefit noted in these trials might be expected given poor local control of
high-risk disease within the prostate. Pommier et al [33] used doses of 66–70 Gy to the prostate, and Lawton et al
[25] used 70.2 Gy calculated at the isocenter. More aggressive local disease treatment would be essential before a
benefit to pelvic lymph node irradiation could be identified. In this regard, it should be noted that some
retrospective studies suggest improved outcome in delivering pelvic RT in patients who have limited clinically
node-positive disease. In a study by Rusthoven et al [34] examining Surveillance, Epidemiology, and End Results
(SEER) data, among 796 clinically node-positive patients, the 43% who received EBRT had a significantly
improved 10-year cancer-specific survival (67% versus 53%, P<0.001). In slight contrast to this study is another
SEER analysis from Johnstone et al [35], which found no OS benefit for postoperative RT in pathologically nodepositive patients. It is important to note that the inclusion of a pelvic lymph node field for patients receiving
EBRT cannot be determined from SEER data. Also related to the role of pelvic RT in advanced disease are
retrospective studies by Briganti et al [36] and Abdollah et al [37] in which adjuvant EBRT was associated with
improved OS and CSS in patients found to have node-positive disease following prostatectomy.
The role of dose-escalated EBRT to the prostate has been extensively investigated across all risk groups. One
study of particular interest as it pertains to this review is by Kuban et al [38]. This study randomized patients from
all risk groups to 78 Gy versus 70 Gy in 2-Gy fractions with dose prescribed to the central axis. Among the highrisk patients in the trial (approximately one-third of the study population), significant benefits in distant
metastasis-free survival and bFS were noted in patients receiving 78 Gy. However, the only interaction retaining
statistical significance in the Cox model was bFS for patients with PSA >10 ng/mL [38]. Ultrahigh doses (86.4
Gy) have yielded encouraging results as well, though they have not been assessed as part of a randomized clinical
trial [39]. Even with ultrahigh EBRT doses, 31% of high-risk patients in that study had a biochemical failure (BF)
with 7-year follow-up, suggesting additional strategies to intensify treatment are required for these patients [39].
Unfortunately, dose-escalated EBRT (>70 Gy) was not used in the aforementioned randomized trials establishing
the role of ADT with EBRT, so the benefit of ADT added to dose-escalated EBRT has not been fully investigated.
It is not known how such modern doses of EBRT will affect outcome, but the assumption is that because dose
escalation >72 Gy is feasible with few additional side effects; there would be an improvement with no major
additional toxicity. Finally, it is worth noting that hypofractionated regimens may be equivalent to dose-escalated
EBRT, as was demonstrated in a recent Italian study [40]. In a cohort of 168 high-risk cancer patients also treated
with 9 months of ADT, 80 Gy in 2 Gy/fraction demonstrated similar BF and distant failure (DF) as 62 Gy in 3.1
Gy/fraction at a median follow-up of 70 months (26% versus 15% for BF [P=0.34]; 12% versus 8% for DF
[P=0.57]) [40].
Novel strategies to further enhance the treatment of high-risk prostate cancer with EBRT include the addition of
taxane-based chemotherapy and novel antiandrogen therapy. The Radiation Therapy Oncology Group® (RTOG)
is assessing both approaches in RTOG 0521 and RTOG 1115, respectively. The RTOG 0521 trial is a phase III
randomized trial assessing EBRT with ADT versus EBRT with ADT followed by docetaxel and prednisone in
high-risk prostate cancer [41]. This study is closed due to the trial meeting its accrual goal, not excessive toxicity,
which is encouraging because a previous trial that incorporated paclitaxel, estramustine, and etoposide after
EBRT and ADT did halt accrual due to excessive toxicity [42]. These trials predominantly investigate the
hypothesis that high-risk patients have systemic disease requiring more aggressive systemic approaches.
Radical Prostatectomy
The literature for RP in locally advanced prostate cancer is limited compared to the EBRT data, and treatment
recommendations are predominantly based on retrospective series rather than randomized clinical trials. Patients
offered RP are a select subgroup of high-risk patients, further limiting comparisons. The possible advantages of
RP compared to primary EBRT for men with high-risk prostate cancer include the ability to obtain complete
pathology from the surgical specimen, a decreased risk of secondary malignancy, and the possibility to avoid
long-term ADT. Overall, results of RP for men with high-risk prostate cancer are comparable with EBRT
outcomes. Kupelian et al [43] demonstrated in a retrospective series of all risk groups that men treated with RP,
dose-escalated EBRT, brachytherapy, or a combination of brachytherapy and EBRT (combo) had no difference in
bFS, though the majority of patients did not have high-risk disease. Boorjian et al [8] found no differences in 10year CSS in a retrospective study comparing men treated with RP or EBRT with ADT (92% for both). It is
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important to note that there were more patients in the EBRT with ADT cohort with T3/T4 tumor stage (43%
versus 33%) and GS 8–10 (48% versus 38%). The median radiation dose of 72 Gy for the EBRT patients would
be considered low by current standards as well [8]. In slight contrast to the aforementioned studies, a recent
retrospective comparison of RP and EBRT for high-risk patients found a slightly increased risk of distant
metastasis among men in the EBRT cohort [15]. Westover et al [44] compared RP to EBRT combined with ADT
followed by a permanent brachytherapy implant in men with high-risk disease. Though the men treated with
combination EBRT, ADT, and brachytherapy were more likely to have GS 9–10 (32% versus 20%) and a higher
T stage (77% T1 in the RP cohort versus 44% in the combo cohort), there was no difference in prostate cancer
deaths (15 deaths in the RP arm versus 6 in the combination arm, P=0.3). A retrospective study by Aizer et al
[45] demonstrated that men with high-risk disease had improved bFS when treated with EBRT and ADT
compared to RP. Ellis et al [46] specifically analyzed the results of RP for men with GS 9–10 prostate cancer. Of
259 men with a biopsy GS of 9–10, they found a low rate of organ-confined disease on final surgical pathology
(29%), a 5-year bFS of 37%, and an actuarial CSS of 61% at 10 years, further contributing to the understanding of
poor outcomes for men with GP5 prostate cancer [46]. These results were much lower than the RP outcome
predictions from the Kattan nomogram and limit the role of RP in such patients to a highly selective subset.
Finally, there are several retrospective series that show the superiority of RP over EBRT with respect to OS
and/or CSS [47-51]. However, important considerations when analyzing the literature of RP for high-risk prostate
cancer include assessing the rate of adjuvant and salvage EBRT and ADT, selection biases, patient comorbidities,
use of ADT, and EBRT dose, as well as when the assignment of high-risk disease was made (based on presurgical
biopsy or based on the surgical specimen). These considerations are major caveats to the aforementioned
conclusions made by Zelefsky et al [15] as they note a 76% rate of salvage RT for the RP patients versus a 43%
rate of salvage treatment for the EBRT patients. The median time to salvage was much shorter for the RP patients
as well (13 months versus 69 months). Other studies describe rates of adjuvant ADT, RT, or both in 41%–48% of
men who initially underwent RP for high-risk prostate cancer [8,52]. In most RP series the assignment of highrisk prostate cancer is made after assessing the surgical specimen. The importance of assigning risk group based
on presurgical data when comparing RP to other treatment models is nicely demonstrated in a large RP series of
1366 men with high-risk prostate cancer [52]. They noted a higher rate of clinical to pathological upstaging (29%;
cT1/T2 to ≥pT3) compared to downstaging (11%; cT3 to pT2) [52]. Variants evaluating the indications for
postprostatectomy irradiation are discussed in the ACR Appropriateness Criteria for postprostatectomy irradiation
and will not be addressed here [53].
Brachytherapy
Despite advances in EBRT dose and duration of ADT, outcomes remain poor for many men with high-risk
prostate cancer. The addition of brachytherapy has been demonstrated to provide favorable results compared to
EBRT alone or RP for men with high-risk disease. Relevant data on this topic come from the Prostate Cancer
Results Group [54]. This group was formed to evaluate the comparative effectiveness of prostate cancer
treatments and identified 848 abstracts, comprising over 52,000 patients, which met the study inclusion criteria.
The RP series included required presurgical rather than postsurgical risk assignment, improving the comparison
validity. Their analysis indicates that for high-risk patients, combination treatment with or without ADT appears
superior to RP or EBRT alone [54]. A separate retrospective series assessing nearly 1000 patients treated with
dose-escalated EBRT or combination therapy with a low-dose-rate (LDR) implant revealed an 8-year prostate
cancer–specific mortality of 13% in the EBRT cohort and 7% in the combo cohort [55]. Additional series, both
with over 7 years’ median follow-up and nearly 300 high-risk patients in each, demonstrated CSS of 94% and
95% [56,57]. The ASCENDE-RT trial is a prospective study that completed accrual in 2011 and randomized
intermediate- and high-risk patients to dose-escalated EBRT and 12 months of ADT with or without a
brachytherapy boost, with results presented in abstract format this year. The study demonstrated improved bFS at
7 years with combination brachytherapy and EBRT compared to dose-escalated EBRT alone (86% versus 71%).
In the high-risk prostate cancer patient subset, there was an 83% versus 72% bFS improvement at 7 years and a
78% versus 58% bFS improvement with combination therapy at 9 years [58]. Trimodality therapy consisting of a
brachytherapy implant with supplemental EBRT and ADT has again been demonstrated to provide superior CSS
when compared to bimodality treatments in men with a PSA >20 ng/mL and clinical T3 or 4 and/or GS 8–10
disease [59]. High-dose-rate (HDR) brachytherapy as part of this combination treatment has demonstrated
favorable results compared to ultrahigh-dose EBRT (86.4 Gy) in a retrospective series [60]. Among the 204 men
with high-risk disease (24 of whom were treated with HDR boost), the 5-year bFS improved from 71% to 93%,
though this result did not reach statistical significance (P=0.23) [60].
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Adding brachytherapy to the treatment of prostate cancer may be even more important for men with high-risk
disease and additional adverse prognostic factors than in low- or intermediate-risk disease. Taira et al [16]
recently reported outcomes for men with high-risk disease treated with LDR brachytherapy, EBRT, and ADT.
The results compare quite favorably to other treatment modalities, with 10-year OS and CSS of 73% and 96%,
respectively. Even men with GP5 had excellent outcomes (90% 10-year CSS) [16]. This CSS compares quite
favorably to the results of the largest surgical series of patients with GP5, which noted a 10-year CSS of 61%
[46]. Furthermore, another retrospective series of men with very high-risk features (GS 10, GS 8–9 with PSA >20
or >50% cores positive, clinical T3, or any PSA >40) treated with combo had CSS at 9 and 12 years of 91% and
87%, respectively [17]. Hoffman et al [61] also described an experience with brachytherapy in high-risk patients.
They noted that the CSS at 5 years was 93% for brachytherapy alone and 97% for combination treatment with
ADT (P=0.01). No difference was noted in OS (76.4% for brachytherapy alone and 79.6% for combination
treatment with ADT, P=0.631) (see Variant 4). These retrospective data seem to show that combination therapy is
at least comparable to EBRT and RP outcomes. It is not surprising that improved local control via combination
therapy may lead to improved outcomes when considering the benefit of adjuvant RT following RP noted in 3
randomized clinical trials [4-6].
Other Therapies
Ablative treatments including cryotherapy and high-intensity focused ultrasound (HIFU) are other options
available for men with high-risk prostate cancer, though data are limited for these modalities. In the
aforementioned comparative effectiveness report by the Prostate Cancer Results Study Group, there was
insufficient literature using the parameters employed for these modalities to be included in the assessment of
high-risk prostate cancer, apart from 2 cryotherapy studies [54]. Only 1 of these 2 studies used the NCCN
definition of high-risk disease and reported a 10-year bFS of 46%, lower than what would be expected with
combination treatment, EBRT, or RP [62]. It is also important to note that many cryotherapy series use the
American Society for Therapeutic Radiology and Oncology definition of BF, which is likely inappropriate for an
ablative treatment, whereas a PSA threshold definition may be more appropriate [63]. The results of HIFU are
similar to those of cryotherapy. Uchida et al [64] described a series of high-risk patients treated with HIFU and
reported a bFS rate at 5 years of 45%. Thuroff et al [65] have recently reported a series of 704 men treated with
HIFU, 40% of whom were high risk per the D’Amico staging criteria. The 10-year bFS reported in this series was
60%. The morbidity of HIFU is considerable, with rates of urinary obstruction up to 24% and impotency in
previously potent men of 45% [65]. Impotency is a significant toxicity associated with cryotherapy as well, with
one large series documenting only 41% and 51% potency rates 1 and 4 years after treatment, respectively, in
pretreatment potent men [66].
Importance of Local Control
Though the major benefit of ADT is likely related to control of micrometastatic disease, it is important to consider
evidence supporting the notion that at least some of the benefit of ADT in high-risk prostate cancer is related to
improved local control. In a randomized trial of 0, 3, or 6 months of neoadjuvant ADT followed by EBRT, an
approximately 50% decrease in local progression was noted in men who received the endocrine therapy [28].
Similarly, Jones et al and Laverdiere et al [67,68] demonstrated a 50% decreased rate of positive rebiopsies at 2
years following short-term ADT and EBRT. Further evidence of the local effect of ADT is demonstrated in a
MRI-based response assessment at baseline and 3 months following ADT [7]. Following 3 months of ADT, a
significant reduction was noted in all assessed MRI parameters of prostate tumors [7]. The effect of neoadjuvant
ADT has been studied in an RP cohort of patients in which approximately 10%–20% of the study population
comprised high-risk patients [69]. The results revealed a decreased rate of positive surgical margins but no benefit
in disease-specific outcomes. In slight contrast to this are data from the dose-escalated EBRT literature. Higher
doses of EBRT were associated with decreasing rates of positive post-treatment biopsies [70]. Of the 143 men
with high-risk disease included in one study, post-treatment biopsies were positive in 51% of patients who
received doses of 70.2 Gy or less, which decreased to a positive post-treatment biopsy rate of 15% if doses of ≥81
Gy were used. On multivariate analysis, a positive post-treatment biopsy was one of the strongest predictors of
distant metastasis and prostate cancer death [70].
Toxicity
Robust data comparing the toxicities of the 3 main treatment modalities for high-risk prostate cancer come from
the PROSTQA database and a prospective quality-of-life study from Spain with 5 years of follow-up [71-73].
These studies allow for several generalizations. RP is associated with the greatest decline in sexual function and
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urinary incontinence. The addition of ADT to radiation treatments is associated with a greater sexual function
decline when compared to the same treatment without ADT, although perhaps more so with ADT and EBRT as
compared to ADT and brachytherapy or combination treatment. Nevertheless, it is clear that even short-course,
neoadjuvant ADT is associated with immediate declines in vitality/hormonal and sexual quality of life [74].
Obstructive and irritative urinary symptoms are more prevalent with both radiation techniques but appear to be
more protracted/persistent in brachytherapy patients. In the ASCENDE-RT trial greater genitourinary toxicity was
observed on the combination arm and has been tied to high brachytherapy dose delivery to the sub-apex
genitourinary diaphragm region, resulting in strictures, an avoidable technical flaw.
RP is associated with an improvement in obstructive or irritative urinary symptoms. Bowel dysfunction is clearly
more common with radiation treatments than with RP. In a further analysis of the PROSTQA database, doseescalated EBRT was associated with moderate/significant problems with bowel function in 11% of patients [75].
Interestingly, a comparative toxicity study of RT versus RP has recently been completed for men of all risk
groups, showing no difference in 15-year toxicity though men in the RP group were older, had more
comorbidities, and had higher GSs [76].
Recent data highlighting the cardiovascular toxicity of ADT yield conflicting results. A meta-analysis of 8
randomized trials evaluating ADT found no significant difference in the rates of cardiovascular death in patients
receiving ADT as compared to controls [77]. However, a joint consensus statement of multiple medical societies
reported by Levine et al [78] raises concern from mainly retrospective studies that ADT may be associated with
excessive cardiovascular events, particularly in men with pre-existing cardiovascular morbidity. The possible
cardiovascular risks of ADT may be attributable to the association of ADT with increased obesity, decreased
insulin sensitivity, and adverse effects on lipid profiles [79].
Summary of Recommendations
 Recent prospective randomized trials in high-risk prostate cancer suggest aggressive local therapy (surgery
followed by immediate EBRT, brachytherapy in combination with EBRT and ADT, and dose-escalated
EBRT with ADT) may improve outcomes in locally advanced prostate cancer through improved local control.
 Improved cure rates in high-risk cancers are in part due to earlier detection by PSA screening and suggest a
crucial role for screening associated with reports of improved outcomes.
 Studies continue to support a critical role for ADT, but large retrospective series suggest a favorable subgroup
treated with combination brachytherapy and EBRT or surgery and EBRT may not require ADT. The
maximum ADT duration in randomized studies with combination therapy is 12 months (ASCENDE-RT).
Recent MRI response studies suggest the mechanism of ADT benefit may include profound local response of
tumor as well as systemic effects.
 Controversy remains regarding the optimal subdivision of high-risk patients, with recent analyses suggesting
Gleason grade 5 is the strongest predictor of mortality from locally advanced prostate cancer. Such high-grade
lesions have a low level of prostate confinement and surgical clearance, a low response to conventional
radiation doses, and an improved outcome with aggressive brachytherapy and EBRT approaches.
 Controversy remains regarding the role of adjuvant pelvic nodal radiation in high-risk disease. In high-risk
disease with radiographically detected pelvic adenopathy, controversy remains regarding ADT duration and
boost dose to gross nodal disease.
 A multidisciplinary approach to assure proper integration of component therapies is critical to improved
outcomes in locally advanced cancers.
Summary of Evidence
Of the 79 references cited in the ACR Appropriateness Criteria® Locally Advanced, High-Risk Prostate Cancer
document, 76 are categorized as therapeutic references including 30 well designed studies and 36 good quality
studies. Additionally, 2 references are categorized as diagnostic references including 1 quality study that may
have design limitations. There are 11 references that may not be useful as primary evidence. There is 1 reference
that is a meta-analysis study.
The 79 references cited in the ACR Appropriateness Criteria® Locally Advanced, High-Risk Prostate Cancer
document were published from 1990-2015.
Most of the references are well designed or good quality studies and provide good evidence.
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Supporting Documents
For additional information on the Appropriateness Criteria methodology and other supporting documents go to
www.acr.org/ac.

References
1. Moyer VA. Screening for prostate cancer: U.S. Preventive Services Task Force recommendation statement.
Ann Intern Med. 2012;157(2):120-134.
2. Whitmore WF, Jr. Natural history of low-stage prostatic cancer and the impact of early detection. Urol Clin
North Am. 1990;17(4):689-697.
3. Ciezki JP, Hsu IC, Abdel-Wahab M, et al. American College of Radiology Appropriateness Criteria((R))-locally advanced (high-risk) prostate cancer. Clin Oncol (R Coll Radiol). 2012;24(1):43-51.
4. Bolla M, van Poppel H, Tombal B, et al. Postoperative radiotherapy after radical prostatectomy for high-risk
prostate cancer: long-term results of a randomised controlled trial (EORTC trial 22911). Lancet.
2012;380(9858):2018-2027.
5. Wiegel T, Bottke D, Steiner U, et al. Phase III postoperative adjuvant radiotherapy after radical prostatectomy
compared with radical prostatectomy alone in pT3 prostate cancer with postoperative undetectable prostatespecific antigen: ARO 96-02/AUO AP 09/95. J Clin Oncol. 2009;27(18):2924-2930.
6. Thompson IM, Tangen CM, Paradelo J, et al. Adjuvant radiotherapy for pathological T3N0M0 prostate
cancer significantly reduces risk of metastases and improves survival: long-term followup of a randomized
clinical trial. J Urol. 2009;181(3):956-962.
7. Barrett T, Gill AB, Kataoka MY, et al. DCE and DW MRI in monitoring response to androgen deprivation
therapy in patients with prostate cancer: a feasibility study. Magn Reson Med. 2012;67(3):778-785.
8. Boorjian SA, Karnes RJ, Viterbo R, et al. Long-term survival after radical prostatectomy versus externalbeam radiotherapy for patients with high-risk prostate cancer. Cancer. 2011;117(13):2883-2891.
9. Warde P, Mason M, Ding K, et al. Combined androgen deprivation therapy and radiation therapy for locally
advanced prostate cancer: a randomised, phase 3 trial. Lancet. 2011;378(9809):2104-2111.
10. Widmark A, Klepp O, Solberg A, et al. Endocrine treatment, with or without radiotherapy, in locally
advanced prostate cancer (SPCG-7/SFUO-3): an open randomised phase III trial. Lancet.
2009;373(9660):301-308.
11. The NCCN Clinical Practice Guidelines in Oncology™ Prostate Cancer V.1.2015 © 2015 National
Comprehensive
Cancer
Network,
Inc.
Available
at:
http://www.nccn.org/professionals/physician_gls/pdf/prostate.pdf. Accessed April 7, 2015.
12. Pilepich MV, Winter K, Lawton CA, et al. Androgen suppression adjuvant to definitive radiotherapy in
prostate carcinoma--long-term results of phase III RTOG 85-31. Int J Radiat Oncol Biol Phys.
2005;61(5):1285-1290.
13. Roach M, 3rd, Bae K, Speight J, et al. Short-term neoadjuvant androgen deprivation therapy and externalbeam radiotherapy for locally advanced prostate cancer: long-term results of RTOG 8610. J Clin Oncol.
2008;26(4):585-591.
14. Bolla M, Van Tienhoven G, Warde P, et al. External irradiation with or without long-term androgen
suppression for prostate cancer with high metastatic risk: 10-year results of an EORTC randomised study.
Lancet Oncol. 2010;11(11):1066-1073.
15. Zelefsky MJ, Eastham JA, Cronin AM, et al. Metastasis after radical prostatectomy or external beam
radiotherapy for patients with clinically localized prostate cancer: a comparison of clinical cohorts adjusted
for case mix. J Clin Oncol. 2010;28(9):1508-1513.
16. Taira AV, Merrick GS, Galbreath RW, et al. Long-term outcomes of prostate cancer patients with Gleason
pattern 5 treated with combined brachytherapy and external beam radiotherapy. Brachytherapy.
2013;12(5):408-414.
17. Bittner N, Merrick GS, Butler WM, et al. Long-term outcome for very high-risk prostate cancer treated
primarily with a triple modality approach to include permanent interstitial brachytherapy. Brachytherapy.
2012;11(4):250-255.
18. Stock RG, Cesaretti JA, Hall SJ, Stone NN. Outcomes for patients with high-grade prostate cancer treated
with a combination of brachytherapy, external beam radiotherapy and hormonal therapy. BJU Int.
2009;104(11):1631-1636.

Radiation Oncology-Prostate

7

Locally Advanced Prostate Cancer

19. Feng FY, Qian Y, Stenmark MH, et al. Perineural invasion predicts increased recurrence, metastasis, and
death from prostate cancer following treatment with dose-escalated radiation therapy. Int J Radiat Oncol Biol
Phys. 2011;81(4):e361-367.
20. Huang J, Vicini FA, Williams SG, et al. Percentage of positive biopsy cores: a better risk stratification model
for prostate cancer? Int J Radiat Oncol Biol Phys. 2012;83(4):1141-1148.
21. Yamoah K, Stone N, Stock R. Impact of race on biochemical disease recurrence after prostate brachytherapy.
Cancer. 2011;117(24):5589-5600.
22. Jackson W, Hamstra DA, Johnson S, et al. Gleason pattern 5 is the strongest pathologic predictor of
recurrence, metastasis, and prostate cancer-specific death in patients receiving salvage radiation therapy
following radical prostatectomy. Cancer. 2013;119(18):3287-3294.
23. Sabolch A, Feng FY, Daignault-Newton S, et al. Gleason pattern 5 is the greatest risk factor for clinical
failure and death from prostate cancer after dose-escalated radiation therapy and hormonal ablation. Int J
Radiat Oncol Biol Phys. 2011;81(4):e351-360.
24. Mason MD, Parulekar WR, Sydes MR, et al. Final Report of the Intergroup Randomized Study of Combined
Androgen-Deprivation Therapy Plus Radiotherapy Versus Androgen-Deprivation Therapy Alone in Locally
Advanced Prostate Cancer. J Clin Oncol. 2015:[E-pub ahead of print].
25. Lawton CA, DeSilvio M, Roach M, 3rd, et al. An update of the phase III trial comparing whole pelvic to
prostate only radiotherapy and neoadjuvant to adjuvant total androgen suppression: updated analysis of
RTOG 94-13, with emphasis on unexpected hormone/radiation interactions. Int J Radiat Oncol Biol Phys.
2007;69(3):646-655.
26. Bolla M, de Reijke TM, Van Tienhoven G, et al. Duration of androgen suppression in the treatment of
prostate cancer. N Engl J Med. 2009;360(24):2516-2527.
27. D'Amico AV, Chen MH, Renshaw AA, Loffredo M, Kantoff PW. Androgen suppression and radiation vs
radiation alone for prostate cancer: a randomized trial. JAMA. 2008;299(3):289-295.
28. Denham JW, Steigler A, Lamb DS, et al. Short-term neoadjuvant androgen deprivation and radiotherapy for
locally advanced prostate cancer: 10-year data from the TROG 96.01 randomised trial. Lancet Oncol.
2011;12(5):451-459.
29. Horwitz EM, Bae K, Hanks GE, et al. Ten-year follow-up of radiation therapy oncology group protocol 9202: a phase III trial of the duration of elective androgen deprivation in locally advanced prostate cancer. J Clin
Oncol. 2008;26(15):2497-2504.
30. Zapatero A, Guerrero A, Maldonado X, et al. High-dose radiotherapy with short-term or long-term androgen
deprivation in localised prostate cancer (DART01/05 GICOR): a randomised, controlled, phase 3 trial. Lancet
Oncol. 2015;16(3):320-327.
31. Pisansky TM, Suman VJ, Roach M, 3rd, Sandler HM. Reporting of results in DART01/05 GICOR. Lancet
Oncol. 2015;16(6):e258.
32. Nabid A, Carrier N, Martin A-G, et al. High-risk prostate cancer treated with pelvic radiotherapy and 36
versus 18 months of androgen blockade: Results of a phase III randomized study. ASCO Meeting Abstracts.
2013;31(6_suppl):3.
33. Pommier P, Chabaud S, Lagrange JL, et al. Is there a role for pelvic irradiation in localized prostate
adenocarcinoma? Preliminary results of GETUG-01. J Clin Oncol. 2007;25(34):5366-5373.
34. Rusthoven CG, Carlson JA, Waxweiler TV, et al. The impact of definitive local therapy for lymph nodepositive prostate cancer: a population-based study. Int J Radiat Oncol Biol Phys. 2014;88(5):1064-1073.
35. Johnstone PA, Assikis V, Goodman M, Ward KC, Riffenburgh RH, Master V. Lack of survival benefit of
post-operative radiation therapy in prostate cancer patients with positive lymph nodes. Prostate Cancer
Prostatic Dis. 2007;10(2):185-188.
36. Briganti A, Karnes RJ, Da Pozzo LF, et al. Combination of adjuvant hormonal and radiation therapy
significantly prolongs survival of patients with pT2-4 pN+ prostate cancer: results of a matched analysis. Eur
Urol. 2011;59(5):832-840.
37. Abdollah F, Karnes RJ, Suardi N, et al. Impact of adjuvant radiotherapy on survival of patients with nodepositive prostate cancer. J Clin Oncol. 2014;32(35):3939-3947.
38. Kuban DA, Tucker SL, Dong L, et al. Long-term results of the M. D. Anderson randomized dose-escalation
trial for prostate cancer. Int J Radiat Oncol Biol Phys. 2008;70(1):67-74.
39. Spratt DE, Pei X, Yamada J, Kollmeier MA, Cox B, Zelefsky MJ. Long-term survival and toxicity in patients
treated with high-dose intensity modulated radiation therapy for localized prostate cancer. Int J Radiat Oncol
Biol Phys. 2013;85(3):686-692.
Radiation Oncology-Prostate

8

Locally Advanced Prostate Cancer

40. Arcangeli S, Strigari L, Gomellini S, et al. Updated results and patterns of failure in a randomized
hypofractionation trial for high-risk prostate cancer. Int J Radiat Oncol Biol Phys. 2012;84(5):1172-1178.
41. Patel AR, Sandler HM, Pienta KJ. Radiation Therapy Oncology Group 0521: a phase III randomized trial of
androgen suppression and radiation therapy versus androgen suppression and radiation therapy followed by
chemotherapy with docetaxel/prednisone for localized, high-risk prostate cancer. Clin Genitourin Cancer.
2005;4(3):212-214.
42. Rosenthal SA, Bae K, Pienta KJ, et al. Phase III multi-institutional trial of adjuvant chemotherapy with
paclitaxel, estramustine, and oral etoposide combined with long-term androgen suppression therapy and
radiotherapy versus long-term androgen suppression plus radiotherapy alone for high-risk prostate cancer:
preliminary toxicity analysis of RTOG 99-02. Int J Radiat Oncol Biol Phys. 2009;73(3):672-678.
43. Kupelian PA, Potters L, Khuntia D, et al. Radical prostatectomy, external beam radiotherapy <72 Gy, external
beam radiotherapy > or =72 Gy, permanent seed implantation, or combined seeds/external beam radiotherapy
for stage T1-T2 prostate cancer. Int J Radiat Oncol Biol Phys. 2004;58(1):25-33.
44. Westover K, Chen MH, Moul J, et al. Radical prostatectomy vs radiation therapy and androgen-suppression
therapy in high-risk prostate cancer. BJU Int. 2012;110(8):1116-1121.
45. Aizer AA, Yu JB, Colberg JW, McKeon AM, Decker RH, Peschel RE. Radical prostatectomy vs. intensitymodulated radiation therapy in the management of localized prostate adenocarcinoma. Radiother Oncol.
2009;93(2):185-191.
46. Ellis CL, Partin AW, Han M, Epstein JI. Adenocarcinoma of the prostate with Gleason score 9-10 on core
biopsy: correlation with findings at radical prostatectomy and prognosis. J Urol. 2013;190(6):2068-2073.
47. Cooperberg MR, Vickers AJ, Broering JM, Carroll PR. Comparative risk-adjusted mortality outcomes after
primary surgery, radiotherapy, or androgen-deprivation therapy for localized prostate cancer. Cancer.
2010;116(22):5226-5234.
48. Hoffman RM, Koyama T, Fan KH, et al. Mortality after radical prostatectomy or external beam radiotherapy
for localized prostate cancer. J Natl Cancer Inst. 2013;105(10):711-718.
49. Kibel AS, Ciezki JP, Klein EA, et al. Survival among men with clinically localized prostate cancer treated
with radical prostatectomy or radiation therapy in the prostate specific antigen era. J Urol. 2012;187(4):12591265.
50. Nepple KG, Stephenson AJ, Kallogjeri D, et al. Mortality after prostate cancer treatment with radical
prostatectomy, external-beam radiation therapy, or brachytherapy in men without comorbidity. Eur Urol.
2013;64(3):372-378.
51. Sooriakumaran P, Nyberg T, Akre O, et al. Comparative effectiveness of radical prostatectomy and
radiotherapy in prostate cancer: observational study of mortality outcomes. BMJ. 2014;348:g1502.
52. Briganti A, Joniau S, Gontero P, et al. Identifying the best candidate for radical prostatectomy among patients
with high-risk prostate cancer. Eur Urol. 2012;61(3):584-592.
53. Gustafson GS, Nguyen PL, Assimos DG, et al. ACR Appropriateness Criteria(R) Postradical Prostatectomy
Irradiation in Prostate Cancer. Oncology (Williston Park). 2014;28(12).
54. Grimm P, Billiet I, Bostwick D, et al. Comparative analysis of prostate-specific antigen free survival
outcomes for patients with low, intermediate and high risk prostate cancer treatment by radical therapy.
Results from the Prostate Cancer Results Study Group. BJU Int. 2012;109 Suppl 1:22-29.
55. Shilkrut M, Merrick GS, McLaughlin PW, et al. The addition of low-dose-rate brachytherapy and androgendeprivation therapy decreases biochemical failure and prostate cancer death compared with dose-escalated
external-beam radiation therapy for high-risk prostate cancer. Cancer. 2013;119(3):681-690.
56. Taira AV, Merrick GS, Galbreath RW, et al. Distant metastases following permanent interstitial
brachytherapy for patients with clinically localized prostate cancer. Int J Radiat Oncol Biol Phys.
2012;82(2):e225-232.
57. Merrick GS, Butler WM, Galbreath RW, et al. Prostate cancer death is unlikely in high-risk patients following
quality permanent interstitial brachytherapy. BJU Int. 2011;107(2):226-232.
58. Morris WJ, Tyldesley S, Pai HH, et al. ASCENDE-RT*: A multicenter, randomized trial of dose-escalated
external beam radiation therapy (EBRT-B) versus low-dose-rate brachytherapy (LDR-B) for men with
unfavorable-risk localized prostate cancer. J Clin Oncol. 2015;33:(suppl 7; abstr 3).
59. D'Amico AV, Moran BJ, Braccioforte MH, et al. Risk of death from prostate cancer after brachytherapy alone
or with radiation, androgen suppression therapy, or both in men with high-risk disease. J Clin Oncol.
2009;27(24):3923-3928.
Radiation Oncology-Prostate

9

Locally Advanced Prostate Cancer

60. Deutsch I, Zelefsky MJ, Zhang Z, et al. Comparison of PSA relapse-free survival in patients treated with
ultra-high-dose IMRT versus combination HDR brachytherapy and IMRT. Brachytherapy. 2010;9(4):313318.
61. Hoffman KE, Chen MH, Moran BJ, et al. Prostate cancer-specific mortality and the extent of therapy in
healthy elderly men with high-risk prostate cancer. Cancer. 2010;116(11):2590-2595.
62. Cohen JK, Miller RJ, Jr., Ahmed S, Lotz MJ, Baust J. Ten-year biochemical disease control for patients with
prostate cancer treated with cryosurgery as primary therapy. Urology. 2008;71(3):515-518.
63. Merrick GS, Wallner KE, Butler WM. Prostate cryotherapy: more questions than answers. Urology.
2005;66(1):9-15.
64. Uchida T, Shoji S, Nakano M, et al. Transrectal high-intensity focused ultrasound for the treatment of
localized prostate cancer: eight-year experience. Int J Urol. 2009;16(11):881-886.
65. Thuroff S, Chaussy C. Evolution and outcomes of 3 MHz high intensity focused ultrasound therapy for
localized prostate cancer during 15 years. J Urol. 2013;190(2):702-710.
66. Ellis DS, Manny TB, Jr., Rewcastle JC. Cryoablation as primary treatment for localized prostate cancer
followed by penile rehabilitation. Urology. 2007;69(2):306-310.
67. Jones CU, Hunt D, McGowan DG, et al. Radiotherapy and short-term androgen deprivation for localized
prostate cancer. N Engl J Med. 2011;365(2):107-118.
68. Laverdiere J, Gomez JL, Cusan L, et al. Beneficial effect of combination hormonal therapy administered prior
and following external beam radiation therapy in localized prostate cancer. Int J Radiat Oncol Biol Phys.
1997;37(2):247-252.
69. Gleave ME, Goldenberg SL, Chin JL, et al. Randomized comparative study of 3 versus 8-month neoadjuvant
hormonal therapy before radical prostatectomy: biochemical and pathological effects. J Urol.
2001;166(2):500-506; discussion 506-507.
70. Zelefsky MJ, Reuter VE, Fuks Z, Scardino P, Shippy A. Influence of local tumor control on distant
metastases and cancer related mortality after external beam radiotherapy for prostate cancer. J Urol.
2008;179(4):1368-1373; discussion 1373.
71. Pardo Y, Guedea F, Aguilo F, et al. Quality-of-life impact of primary treatments for localized prostate cancer
in patients without hormonal treatment. J Clin Oncol. 2010;28(31):4687-4696.
72. Sanda MG, Dunn RL, Michalski J, et al. Quality of life and satisfaction with outcome among prostate-cancer
survivors. N Engl J Med. 2008;358(12):1250-1261.
73. Ferrer M, Guedea F, Suarez JF, et al. Quality of life impact of treatments for localized prostate cancer: cohort
study with a 5 year follow-up. Radiother Oncol. 2013;108(2):306-313.
74. Gay HA, Michalski JM, Hamstra DA, et al. Neoadjuvant androgen deprivation therapy leads to immediate
impairment of vitality/hormonal and sexual quality of life: results of a multicenter prospective study. Urology.
2013;82(6):1363-1368.
75. Hamstra DA, Conlon AS, Daignault S, et al. Multi-institutional prospective evaluation of bowel quality of life
after prostate external beam radiation therapy identifies patient and treatment factors associated with patientreported outcomes: the PROSTQA experience. Int J Radiat Oncol Biol Phys. 2013;86(3):546-553.
76. Resnick MJ, Koyama T, Fan KH, et al. Long-term functional outcomes after treatment for localized prostate
cancer. N Engl J Med. 2013;368(5):436-445.
77. Nguyen PL, Je Y, Schutz FA, et al. Association of androgen deprivation therapy with cardiovascular death in
patients with prostate cancer: a meta-analysis of randomized trials. JAMA. 2011;306(21):2359-2366.
78. Levine GN, D'Amico AV, Berger P, et al. Androgen-deprivation therapy in prostate cancer and
cardiovascular risk: a science advisory from the American Heart Association, American Cancer Society, and
American Urological Association: endorsed by the American Society for Radiation Oncology. Circulation.
2010;121(6):833-840.
79. Saylor PJ, Smith MR. Metabolic complications of androgen deprivation therapy for prostate cancer. J Urol.
2013;189(1 Suppl):S34-42; discussion S43-34.
The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for
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be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring
physician and radiologist in light of all the circumstances presented in an individual examination.

Radiation Oncology-Prostate

10

Locally Advanced Prostate Cancer

Table 1. Comparison of Major Studies of External Beam Radiation Therapy for High-Risk Prostate Cancer
Study
RTOG
8610; Roach
et al [13]
RTOG
8531;
Pilepich et
al [12]

EORTC;
Bolla et al
[14]

RTOG
9202;
Horwitz et
al [29]

RTOG
9413;
Lawton et al
[25]

Treatment
Era

1987–1991

1987–1992

Radiation
Dose and
Target

Endocrine
Therapy

Biochemic
al Failure3

Clinical
Failure3

44–46 Gy
to pelvis +
20–25 Gy
to prostate
44–46 Gy
to pelvis +
20–25 Gy
to prostate
50 Gy to
pelvis +
20 Gy to
prostate

None vs AD1 +
AA2 for 4
months

65% vs
80% at 10
years;
P<0.0001
69% vs
91% at 10
years;
P<0.0001
N/A

35% vs
47% at 10
years;
P=0.006
~25% vs
~40% at
10 years;
P<0.0001
30.2% vs
51% at
10 years;
P<0.0001

44–50 Gy
to pelvis +
20-25 Gy to
prostate
70.2 Gy to
prostate
only

AD1 for 4
months vs AD1
for 28 months

51.9% vs
68.1% at
10 years;
P≤0.0001
33% vs
41% at 5
years;
P=0.00984
33% vs
33% at 5
years;
P value not
significant
N/A

N/A

EORTC;
Bolla et al
[26]
DART01/05
GICOR ;
Zapatero et
al [30]

None vs AD1
for 3 years
concurrent and
adjuvant

69.6% vs
89.7% at
10 years;
P<0.0001

1992–1995

1995–1999

50.4 Gy to
pelvis +
19.8 Gy to
prostate

1995–2001

1997–2001

2005–2010

1

50 Gy to
pelvis + 20
Gy to
prostate
78 Gy to
prostate
(14% of pts
with 46 Gy
to pelvis)

AD1 + AA2 for
4 months
neoadjuvantly
vs adjuvantly
AD1 + AA2 for
4 months
neoadjuvantly
vs adjuvantly
None vs 6
months of AD1
+ AA2
neoadjuvantly,
concurrently,
and adjuvantly
AD1 + AA2 for
6 months vs
3 years
AD1 for 4
months vs AD1
for 28 months

Overall
Survival3
34% vs 43%
at 10 years;
P=0.12
39% vs 49%
at 10 years;
P=0.002

83.9% vs
88.7% at
10 years;
P=0.0042
93% vs 95%
at 5 years;
P=0.434

39.8% vs
58.1% at
10 years;
P=0.0004;
however, a
log-rank test
was not
performed
and this P
value is
assumed to
be a
univariate
comparison at
10 years
51.6% vs
53.9% at
10 years;
P=0.36
77% vs 81%
at 5 years;
P=0.86

N/A

95% vs 93%
at 5 years;
P=0.434

81% vs 75%
at 5 years;
P=0.019

N/A

88% vs 97%
at 8 years;
P=0.007

60% vs 74%
at 8 years;
P=0.01

N/A

N/A

10% vs
19% at 5
years;
P=0.01

N/A

95.3% vs
96.8% at 5
years;
P=0.002
94% vs 83%
at 5 years;
P=0.01

81% vs
84.8% at
5 years;
P=0.65
95% vs 86%
at 5 years;
P=0.01

1987–1995

70 Gy to
prostate
D’Amico et
al [27]

None vs AD1
indefinitely

Prostate
Cancer–
Specific
Survival3
64.4% vs
76.6% at 10
years;
P=0.009
78% vs 84%
at 10 years;
P=0.0052

N/A

Androgen deprivation (or luteinizing hormone–releasing hormone [LHRH]); 2Antiandrogen (when combined with LHRH it is referred
to as CAB); 3reported as control group versus treatment group; 4P value calculated from all 4 arms of the trial rather than pairwise.
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Clinical Condition:

Locally Advanced, High-Risk Prostate Cancer

Variant 1:

52-year-old man, PSA 6.8, T2a, Gleason 5+4=9 in 2/6 cores (L), 4+3 =7 in 4/6 cores (L).
Treatment

Rating

Comments

Endocrine Therapy Mixed with EBRT
ADT 6 months

3

ADT 12 months

5

ADT 18 months

6

ADT 24–28 months

8

ADT 36 months

8

RTOG 99–10, high-grade disease but not T3.
Final results of 36- versus 18-month study are
pending. Although PCS IV looks promising, it is
too early to say this is noninferior.

External Beam Pelvic Nodes Dose

44–50.4 Gy

7

None

6

Trials testing role of whole-pelvis RT (WPRT)
show no long-term benefit compared to no WPRT,
but trials with long-term ADT did typically give
WPRT. It remains unclear whether pelvic
treatment is necessary.

External Beam Prostate Dose (including pelvic
dose) (assumes hormone therapy given)
75–78 Gy

7

>78 Gy

8

>82 Gy

6

Hypofractionated doses (2.5 Gy to 70 Gy or 3.1
Gy to 62 Gy)

6

Acceptable options are 75.6 Gy at 1.8-Gy fractions
or 78 Gy at 2-Gy fractions. This dose with 95%
coverage, which gives higher isocenter dose than
the prescription dose, is reasonable. GICOR study
shows benefit in setting of 78 Gy.
This dose refers to 79.2 Gy, extrapolating from
RTOG 0126.
This dose requires experience and special dose
constraints.

Brachytherapy
LDR/HDR alone

3

LDR/HDR + EBRT

5

LDR/HDR + EBRT + ADT (≤6 months)

6

LDR/HDR + EBRT + ADT (12 months)

6

LDR/HDR + EBRT + ADT (24 months)

8

This option may be appropriate but there was
disagreement among panel members on the
appropriateness rating as defined by the panel’s
median rating. The benefit of ADT for high-risk
cases is extrapolated from EBRT literature.
This option is similar to the ASCENDE-RT trial
and could be reasonable since brachytherapy boost
might reduce need for long-term ADT, but this is
not proven prospectively with comparison to
longer-term ADT.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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Clinical Condition:

Locally Advanced, High-Risk Prostate Cancer

Variant 2:

52-year-old man, PSA 24, T2b, Gleason 3+4=7 in 8/12 cores, 2-cm left obturator lymph node
on staging CT abdomen/pelvis.
Treatment

Rating

Comments

Endocrine Therapy Mixed with EBRT
ADT 6 months

3

ADT 12 months

3

ADT 18 months

5

ADT 24–28 months

8

ADT 36 months

7

This option should be used if given intermittently,
extrapolating from the Hussain et al Intergroup
Trial of intermittent ADT versus continuous.
A longer term (24+ months) is preferable based on
randomized trials but this might be acceptable per
the Montreal study; however, it is unknown for
node-positive disease. There is no clear evidence
for a node-positive patient to use a shorter ADT
course.

External Beam Pelvic Nodes Dose
44–50.4 Gy

8

None

3

External Beam Prostate Dose (including pelvic
dose) (assumes hormone therapy given)
75–78 Gy

Gross nodal disease should be treated beyond
microscopic dose.

7

>78 Gy

8

>82 Gy

6

Hypofractionated doses (2.5 Gy to 70 Gy or 3.1
Gy to 62 Gy)

6

This dose is reasonable with extrapolation from
lower-risk data and from Arcangeli et al. One trial
addresses this issue.

Brachytherapy
LDR/HDR alone

2

LDR/HDR + EBRT

3

LDR/HDR + EBRT + ADT (≤6 months)

5

LDR/HDR + EBRT + ADT (12 months)

6

LDR/HDR + EBRT + ADT (24 months)

7

Lymph node–positive disease casts some doubt on
shorter length of ADT.
The use of brachytherapy in lymph node–positive
disease remains controversial.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Radiation Oncology-Prostate

13

Locally Advanced Prostate Cancer

Clinical Condition:

Locally Advanced, High-Risk Prostate Cancer

Variant 3:

78-year-old man, PSA 12, T3b, Gleason 5+5=10 in 2/6 cores (R), 4+4=8 in 2/6 cores (R).
Treatment

Rating

Comments

Endocrine Therapy Mixed with EBRT
ADT 6 months

3

ADT 12 months

5

ADT 18 months

7

ADT 24–28 months

8

ADT 36 months

8

This option may be appropriate at this age if the
patient has cardiovascular disease.
This option should be given with ADT per the
ASCENDE-RT trial and other brachytherapy
literature.
The result of a 36- versus 18-month ADT trial is
pending.

External Beam Pelvic Nodes Dose
44–50.4 Gy
None
External Beam Prostate Dose (including pelvic
dose) (assumes hormone therapy given)
75–78 Gy

8
5

Nodal treatment is difficult to justify based on
randomized data so it is reasonable to not do it,
although some prefer to offer it. RTOG 0924
addressing this issue is ongoing.

7

>78 Gy

8

>82 Gy

6

Hypofractionated doses (2.5 Gy to 70 Gy or 3.1
Gy to 62 Gy)

6

This dose is similar to Variant 2.

Brachytherapy
LDR/HDR alone

3

LDR/HDR + EBRT

3

LDR/HDR + EBRT + ADT (≤6 months)

5

This is from a case series, as reviewed by Grimm
et al.

LDR/HDR + EBRT + ADT (12 months)

6

This from the ASCENDE-RT trial.

LDR/HDR + EBRT + ADT (24 months)

8

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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Clinical Condition:

Locally Advanced, High-Risk Prostate Cancer

Variant 4:

63-year-old man, PSA 8, T1c, Gleason 4+3=7 in 4/6 cores (R), 4+4=8 in 1/6 core (R).
Treatment

Rating

Comments

Endocrine Therapy Mixed with EBRT
ADT 6 months

6

ADT 12 months

6

ADT 18 months

7

ADT 24–28 months

8

ADT 36 months

7

There is some evidence showing that 6 months of
ADT is a preferred option. Not all high-risk
patients need to be treated the same.

External Beam Pelvic Nodes Dose
44–50.4 Gy

5

None

6

External Beam Prostate Dose (including pelvic
dose) (assumes hormone therapy given)
75–78 Gy

7

>78 Gy

8

>82 Gy

6

Hypofractionated doses (2.5 Gy to 70 Gy or 3.1
Gy to 62 Gy)

6

Brachytherapy
LDR/HDR alone

4

LDR/HDR + EBRT

5

LDR/HDR + EBRT + ADT (≤6 months)

6

LDR/HDR + EBRT + ADT (12 months)

7

LDR/HDR + EBRT + ADT (24 months)

7

This option is used with MRI showing no
extraprostatic extension or seminal vesicle
involvement.
This option is similar to Variant 1, but it is more
reasonable to not give ADT because this case is
lower risk in comparison.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate
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