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Abstract

Purpose—NRG Oncology RTOG 9202 was a randomized trial testing long-term adjuvant 

androgen deprivation (LTAD) versus initial androgen deprivation only (STAD) with external beam 

radiation therapy (RT) in mostly high-risk and some intermediate-risk prostate cancer patients. 

RTOG 9408 found an overall survival (OS) advantage in patients with cT1b-T2b disease and 

prostate-specific antigen (PSA) <20 ng/mL, with benefit observed mostly among intermediate-risk 

patients. It was still unknown whether intermediate-risk patients would experience an additional 

survival benefit with LTAD; thus, we performed a secondary analysis to explore whether LTAD 
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had any incremental benefit beyond STAD among the intermediate-risk subset of RTOG 9202. 

The study endpoints were OS, disease-specific survival (DSS), and PSA failure (PSAF).

Methods and Materials—An analysis was performed for all patients enrolled in RTOG 9202 

defined as intermediate-risk (cT2 disease, PSA<10 ng/mL, and Gleason score = 7 or cT2 disease, 

PSA 10-20 ng/mL, and Gleason score <7). This review yielded 133 patients: 74 (STAD) and 59 

(LTAD). The Kaplan-Meier method was used to estimate OS; the cumulative incidence approach 

was used to estimate DSS and PSAF. A 2-sided test was used, with significance level defined to 

be .05.

Results—With over 11 years of median follow-up, 39 STAD patients were alive and 33 LTAD 

patients were alive. There was no difference in OS (10-year estimates, 61% STAD vs 65% LTAD; 

P=.53), DSS (10-year DSS, 96% vs 97%; P=.72), or PSAF (10-year PSAF, 53% vs 55%; P=.99) 

between groups.

Conclusion—LTAD did not confer a benefit in terms of OS, DSS, or PSAF rates in the 

intermediate-risk subset in this study. Whereas the subset was relatively small, treatment 

assignment was randomly applied, and a trend in favor of LTAD would have been of interest. 

Given the small number of disease-specific deaths observed and lack of benefit with respect to our 

endpoints, this secondary analysis does not suggest that exploration of longer hormonal therapy is 

worth testing in the intermediate-risk prostate cancer subset.

Introduction

Testosterone blockade has long been established as an integral part of prostate cancer 

therapy, particularly advanced-stage disease (1, 2). The rationale to investigate prolonged 

ADT came primarily from research in animal models, where it was shown that maximal 

tumor cytoreduction with the use of hormonal therapy provided improved radiation therapy 

(RT) outcomes attributed to supra-additive effects between these 2 treatments (3). In the 

1990s, reversible androgen suppression with the use of luteinizing hormone-releasing 

hormone analogues and oral antiandrogen agents was shown to induce apoptotic regression 

in androgen-responsive cancers, potentially improving the prospects of local control and the 

duration of survival free of metastatic disease (4). Among patients with locally advanced 

disease, phase 3 clinical trials showed that when added to RT, long-term androgen 

deprivation (LTAD) improved overall survival (OS) (5, 6) but also increased toxic effects, 

including erectile dysfunction and myocardial infarction (7).

Short-term androgen deprivation therapy (STAD) could potentially mitigate these toxic 

effects. In 2003, Hanks et al published the first-analysis results of NRG Oncology RTOG 

9202, which randomized 1554 patients with T2c-4 prostate adenocarcinoma to 4 months of 

neoadjuvant and concomitant androgen blockade followed by 2 years of additional blockade 

versus no further therapy (8). These results demonstrated a benefit for all study endpoints 

except OS, with the exception of the subset of patients who had a Gleason score of 8 to 10, 

who did show a benefit in OS. Long-term (10-year) follow-up confirmed the 5-year results 

(9). In 2011, Jones et al (10) published the results of RTOG 9408, which indicated that for 

intermediate-risk disease, 4 months of neoadjuvant and concomitant androgen blockade 

improved survival in comparison with no androgen deprivation therapy. This study included 
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mostly patients with intermediate-risk disease. RTOG 9408 found an OS advantage in 

patients with T1b-T2b disease with prostate-specific antigen (PSA) ≤20 ng/mL, with the 

bulk of the benefit observed among intermediate-risk patients. Whereas STAD was validated 

in RTOG 9408, it is not known whether patients in the intermediate-risk subset would 

experience an additional survival benefit with longer hormonal therapy. The question that 

has not been addressed is whether or not patients with intermediate-risk disease would 

derive equal benefit from STAD compared with LTAD. Whereas there has been no 

randomized trial to date comparing these 2 therapies, a significant subset of intermediate-

risk patients was included in the NRG Oncology RTOG 9202 cohort that may be able to 

address this question. In this secondary analysis of NRG Oncology RTOG 9202, we evaluate 

whether the subset of patients classified as intermediate-risk who were included in this study 

derived any incremental benefit of long-term androgen deprivation beyond 6 months of 

androgen blockade.

Methods and Materials

NRG Oncology RTOG 9202 included prostate cancer patients with T2c-T4 prostate cancer 

with no extra pelvic lymph node involvement and PSA <150 ng/mL. All institutions 

obtained institutional review board approval before patient recruitment, and all patients 

signed approved informed consent forms before trial enrollment. All patients received 4 

months of goserelin and flutamide before and during RT. They were randomized to no 

further ADT (short-term ADT [STAD] RT) or 24 months of goserelin (long-term ADT 

[LTAD] RT), as previously described (Fig. E1; available online at www.redjournal.org) (8, 

9). RT consisted of 45 Gy to the pelvic nodes and 65 to 70 Gy to the prostate. In our 

secondary analysis report (SAR), we obtained information from patients who were enrolled 

in NRG Oncology RTOG 9202 defined as having intermediate-risk disease using the 

following parameters: (T2 and PSA <10 ng/mL and Gleason score = 7) or (T2 and PSA 

10-20 ng/mL and Gleason score <7).

Statistical methods

The primary study endpoint was OS, with the survival time defined as the time interval from 

the date of randomization to the date of death or the date of last follow-up visit (censored). 

With regard to the second study endpoint, disease-specific survival (DSS), the failure event 

was defined as a death resulting from prostate cancer, treatment toxicity, or unknown causes 

with distant metastasis or bone metastasis within any time. Finally, the third study endpoint, 

PSA failure (PSAF), was defined as occurring after 3 consecutive PSA rises after a nadir had 

been reached, the administration of hormone therapy for a rising PSA level, or a 

posttreatment PSA nadir level >4.0 ng/mL. The date of biochemical failure was halfway 

between the nadir and the date of first rise or any rise great enough to provoke the initiation 

of therapy (per ASTRO Consensus Definition) (11). The Kaplan-Meier method was used to 

estimate the survival rate for OS, with the log-rank test used to compare the difference 

between 2 treatment arms (12, 13). The cumulative incidence approach was used to estimate 

the rates of DSS and PSAF, with the Gray test used to test the significance between the 2 

treatment arms (14). Two-sided tests were used at a significance level of .05.
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Results

A total of 1554 patients were entered. The median follow-up time for all surviving patients 

was 11.31 and 11.27 years for the 2 arms (9). There were a total of 133 patients in the 

intermediate-risk subgroup defined by the SAR: 74 in the STAD + RT arm and 59 in the 

LTAD + RT arm. Table 1 describes the patients’ pretreatment characteristics. No marked 

differences were observed in patient or tumor pretreatment characteristics. Comparisons 

between the Gleason scores assigned by the institution and the central review have 

previously been described (8, 9). A comparison between the Gleason scores assigned by the 

institution and the central review specifically for the intermediate-risk patient subgroup of 

NRG Oncology RTOG 9202 is listed in Table 2. Table 3 summarizes the quality control 

review and morbidity data for both RT and ADT (STAD-RT and LTAD-RT) for the studied 

intermediate-risk subgroup of patients in NRG Oncology RTOG 9202. The median follow-

up time was 11 years for the included patients. At the time of the SAR, 39 patients were 

alive in the STAD group and 33 were alive in the LTAD group.

The result of the primary study endpoint shows no difference in OS (10-year estimates: 61% 

STAD [95% CI: 50–73] vs 65% LTAD [95% CI: 52–77], P=.53) between the STAD and 

LTAD groups, shown in Figure 1. There were a total of only 4 failures in the STAD group 

and 3 in the LTAD group, with a 10-year DSS of 96% (95% CI: 91–100) in STAD and 97% 

(95% CI: 92–100) in LTAD (P=.72), shown in Figure 2. As previously described, DSS was 

defined as a death resulting from prostate cancer, treatment toxicity, or unknown causes of 

death with reported progressive prostate disease before death; whereas other causes of death 

were classified into cardiovascular, respiratory, neurologic, gastrointestinal, genitourinary, or 

other (8). In this study, PSAF occurred in 38 patients in the STAD group and 33 in the LTAD 

group, with 10-year PSAF rates of 53% (95% CI: 41-65) and 55% (95% CI: 42-68), 

respectively (P=.99), shown in Figure 3.

Discussion

Hormonal therapy has long been a mainstay of therapy for intermediate and advanced 

prostate cancer. Given that men are living longer because they receive more effective 

therapy, more and more late effects are being realized, and every effort must be taken to 

limit the impact of these toxicities. The most logical place to start is to further evaluate 

which patients may in fact be overtreated. In this secondary analysis, there was no 

statistically significant difference between LTAD and STAD for intermediate-risk patients. A 

recently reported phase 3 trial, RTOG 9910, randomized patients with intermediate-risk 

prostate cancer to 8 weeks of neoadjuvant ADT followed by concurrent RT and ADT versus 

28 weeks of neoadjuvant ADT versus 8 weeks of RT plus ADT (15). This study 

demonstrated no additional benefit for additional neoadjuvant therapy. Although this 

particular study design was dissimilar to NRG Oncology RTOG 9202 in terms of the timing 

of hormonal therapy (pre-RT vs post-RT), it furthers the idea that there may be a limit to the 

additional benefit of ADT. Of note, this is a retrospective secondary analysis of a prospective 

randomized trial and thus possesses inherent biases and limitations based on the 

retrospective nature of the study. Furthermore, given that this analysis specifically examines 

the intermediate-risk subset of the trial population, additional biases and limitations of the 
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study include a relatively small sample size, the use of older intermediate-risk classification 

(8, 9), and lack of differentiation between Gleason score 3 + 4 or 4 + 3 patterns among the 

Gleason score 7 subset, and thereby the inclusion of both low-intermediate and high-

intermediate risk group patients in our analysis. A randomized study to directly evaluate the 

incremental benefit of STAD versus LTAD in patients who fall into the intermediate-risk 

subcategory has been suggested, but these data, along with RTOG 9910, offer enough 

statistically sound data to indicate that any further investigation may be of limited value and 

that there is an adequately supported conclusion from the above referenced data that 

hormonal therapy beyond 4 to 6 months does not confer any additional benefit in this 

setting.

In conclusion, NRG Oncology RTOG 9202 included a subset of patients with intermediate-

risk prostate cancer; these intermediate-risk patients were analyzed to explore whether 

hormonal therapy duration beyond short-term use could potentially have resulted in an 

additional survival benefit. LTAD did not confer a benefit in terms of OS, DSS, and PSAF 

rates in the subset of patients analyzed in this study with intermediate-risk prostate cancer. 

This is despite the 5-year and 10-year results, in which there were improvements seen in all 

efficacy endpoints except OS with the unselected (intermediate-risk and high-risk) study 

population of NRG Oncology RTOG 9202 (8, 9). Whereas the subset was relatively small, 

the treatment assignment was randomly applied, and a trend in favor of longer hormonal 

therapy would have been of interest. Given the limited number of disease-specific deaths 

observed and the lack of a benefit with respect to any of the study endpoints, this secondary 

analysis does not suggest that exploration of LTAD is worth testing prospectively in the 

intermediate-risk subset of prostate cancer patients. As noted in the 10-year follow-up 

results of NRG Oncology RTOG 9202 by Horwitz et al (9), with respect to the lack of OS 

advantage in the patients with lower Gleason scores (Gleason scores ≤7, representing >70% 

of the NRG Oncology RTOG 9202 study population and the study patient subgroup from 

which the intermediate-risk patients were identified for our secondary analysis), potential 

explanations for the lack of significance in disease-specific events seen in our secondary 

analysis were that given the number of patients and the follow-up interval was not yet long 

enough, we observed only a very few disease-specific events. Horwitz et al noted that NRG 

Oncology RTOG 9202 had enough follow-up time to enable the observation of a survival 

advantage in the high-grade patients because their life expectancy would be less, but there 

may not be enough follow-up time to enable a difference in the low-grade patients to be seen 

(9). We thereby conclude, on the basis of this secondary analysis and on the above-

referenced data, that LTAD is suitable only in the high-risk group of patients. Furthermore, 

we conclude that given that no benefit was seen in any of our study endpoints, exploration of 

longer duration hormonal therapy is not worth testing in the prospective randomized study 

setting in the intermediate-risk prostate cancer subset.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Summary

This was a secondary analysis of the intermediate-risk patient subset treated on RTOG 

9202 to evaluate whether long-term adjuvant androgen deprivation versus initial 

androgen deprivation only with external beam radiation therapy would result in an 

additional survival benefit. There was no benefit in overall survival, disease-specific 

survival, or prostate-specific antigen failure in the subset of patients analyzed, and thus 

does not suggest that the exploration of longer hormonal therapy is worth testing in this 

intermediate-risk subset.
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Fig. 1. 
Kaplan-Meier curve for overall survival between initial androgen deprivation only (STAD) 

and long-term adjuvant androgen deprivation (LTAD) for intermediate-risk patient subset.
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Fig. 2. 
Cumulative incidence curve for disease-specific survival between initial androgen 

deprivation only (STAD) and long-term adjuvant androgen deprivation (LTAD) for 

intermediate-risk patient subset.
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Fig. 3. 
Cumulative incidence curve for PSA failure between initial androgen deprivation only 

(STAD) and long-term adjuvant androgen deprivation (LTAD) for intermediate-risk patient 

subset.
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Table 1

Pretreatment characteristics

Characteristic STAD (n=74) LTAD (n=59)

Age (y), P=.27*

 Mean 70.1 71.0

 SD 6.3 6.0

 Median 71 73

 Minimum-Maximum 49-81 49-80

 Q1-Q3 67-74 68-75

Race, P=1.00†

 White 63 (85.1%) 50 (84.7%)

 Hispanic 3 (4.1%) 0 (0.0%)

 African American 7 (9.5%) 9 (15.3%)

 Native Hawaiian or other Pacific Islander 1 (1.4%) 0 (0.0%)

KPS, P=.60†

 70 1 (1.4%) 0 (0.0%)

 80 4 (5.4%) 3 (5.1%)

 90 38 (51.4%) 28 (47.5%)

 100 31 (41.9%) 28 (47.5%)

PSA, P=.06†

 <10 ng/mL 27 (36.5%) 12 (20.3%)

 10-20 ng/mL 47 (63.5%) 47 (79.7%)

Gleason score, P=.12‡

 2-5 25 (33.8%) 24 (40.7%)

 6 22 (29.7%) 23 (39.0%)

 7 27 (36.5%) 12 (20.3%)

Intercurrent disease, (n=72) (n=58)

  P=1.00†

 No 19 (26.4%) 15 (25.9%)

 Yes 53 (73.6%) 43 (74.1%)

Clinical stage

 T2 74 (100.0%) 59 (100.0%)

Pathologic nodal status,

  P=.26†

 N0 9 (12.2%) 4 (6.8%)

 N1 1 (1.4%) 0 (0.0%)

 NX 64 (86.5%) 55 (93.2%)

Abbreviations: KPS = Karnofsky performance status; PSA = prostate-specific antigen; Q1 = first quartile; Q3 = third quartile; SD = standard 
deviation.

*
Wilcoxon rank-sum test.

†
Fisher exact test: for race, white versus others; for KPS, 100 versus others; for nodal status, NX versus others.
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‡
Pearson χ2 test.
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Table 3

NRG Oncology RTOG 9202 quality control review and morbidity: intermediate-risk patients

Factor

STAD-RT LTAD-RT

n % n %

Assessable patients 74 59

Radiation quality review: unacceptable major variation 3 4.1 1 1.7

Androgen deprivation quality review: unacceptable major variation 0 0.0 4 6.7

Acute radiation toxicity grade

 3 6 8.1 2 3.4

 4 1 1.4 1 1.7

 5 0 0.0 0 0.0

Androgen deprivation toxicity grade

 3 4 5.4 3 5.1

 4 0 0.0 0 0.0

 5 0 0.0 0 0.0

Late gastrointestinal radiation toxicity grade

 3 0 0.0 2 3.4

 4 0 0.0 1 1.7

 5 0 0.0 0 0.0
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