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• Thirty-eight unique prospective 

series were identified 

comprising of 6116 patients.

• Articles: 1/1990  to 1/ 2018

• Abstracts: 1/ 2013 to 3/2018

• Median follow-up: 39 months 

• Risk group breakdown: 

o 45% low risk

o 47% intermediate risk

o  8% high risk 

o Mean Dose/ Fraction 7.4 Gy (5-

10 Gy)

o Mean Fractions 5 (4-9)

Prospective series assessing 

curative intent SBRT for 

localized prostate cancer

• bRFS
• Physician reported toxicity

• Patient reported outcomes



Meta-analysis

Overall b-RFS rates:

5-year: 95.3% (95% CI, 91.3%-97.5%)

7-year: 93.7% (95% CI, 91.4%-95.5%)

Increasing SBRT dose:

Improved biochemical control (P < .018) 

Worse late Gr. 3 GU toxicity (P < 0.014)



Estimated late toxicity: 

Grade 3+ GU: 2.0% (95% CI, 1.4%-2.8%)

Grade 3+ GI: 1.1% (95% CI, 0.6%-2.0%) 

Toxicity

By 2 years post-

SBRT, EPIC urinary 

and bowel domain 

scores returned to 

baseline



Scandinavian trial 
(HYPO-RT-PC)

• Randomized phase III Non-inferiority trial

• N = 1200 patients from 12 centers

o Intermediate (89%) or high risk (11%) 

o T1c-T3a + PSA (10-20) or T3a or GS > 7

• Treatment arms: 

o 78 Gy (2Gy / fx) over 8 weeks versus

o 42.7 Gy (6.1Gy / fx) over 2.5 weeks (every other weekday 
including 2 weekends)

o No ADT allowed

• Primary end point: FFS at 5 years 

• Secondary end point: QOL



Hypo-RT-PC: Radiation Details

• RT technique: 

o 80% 3D-CRT

o 20% IMRT/VMAT

• Image-guidance: 

o 10% BeamCath

o 90% gold 

fiducials

• MRI not mandatory

• No rectal spacer

• Targets: 

o CTV: prostate only (no SV) 

o CTV to PTV margins: 

▪ BeamCath: 

• SBRT: 6mm, 4 mm 

posteriorly 

• Conventional: 6mm, 

4mm posteriorly for 

first 4 fx --> 10-15mm

▪ Gold fiducials: 7mm all 

around (both groups)



Results

5 year (%)

78Gy in 39 fx 83.8

42.7 Gy in 7 fx 83.7

Failure free survival Overall survival

5 year (%)

78Gy in 39 fx 96

42.7 Gy in 7 fx 94



Results: Toxicity (Grade 2+)

GU (conventional vs SBRT)

Acute: 23% vs 28% (p=0.057)

1 year: 2% vs 6% (p<0.01)

GI (conventional vs SBRT)

Acute: 23% vs 28% (p=0.26)

1 year: 4% vs 1% (p=0.059)



Hypo-RT-PC: Erectile Function



PACE-B: A Phase III randomized controlled trial of 

Stereotactic Body Radiotherapy in localized prostate 

cancer

• Randomized Phase-III, non-inferiority trial 

• N = 874 patients from 38 sites across UK, Ireland, Canada

N Engl J Med. 2024 October 16; 391(15): 1413–1425. doi:10.1056/nejmoa2403365.



Patient 

Characteristics

SBRT Technique:

• PTV36.25 margin: 4-5 mm,
     Posterior 3-5 mm;

• CTV40: no expansion.

• Proximal 1cm SV included

     for Int-risk.



PACE-B: Results

• Median follow-up: 74.0 months 

• 5-year biochemical/clinical failure 

free-rate

– 94.6% CRT vs 95.8% SBRT

• SBRT was non-inferior to CRT

– Unadjusted HR 0.73 (90% CI: 

0.48, 1.12; p-value for non-

inferiority 0.004)

N Engl J Med. 2024 October 16; 391(15): 1413–1425. doi:10.1056/nejmoa2403365.



PACE-8

Gr2+ RTOG Toxicity:
5-year cumulative rates

Toxicity CRT SBRT p value

Genitourinary 18.3% 26.9% P<0.001

Gastrointestinal 10.2% 10.7% P=0.94

Erectile dysfunction 29.1% 26.4% P=0.46



PRO (EPIC-26)

Participants reported stable urinary and bowel symptoms from 2 

to 5 years, with little difference between treatment groups 



• Hypothesis: SBRT is superior to moderately 
hypofractionated IMRT

• Primary endpoints:

– DFS: Time to biochemical failure, local failure, regional 
failure, distant metastasis or death from any cause

– QOL (PRO): GI and GU toxicity as measured by EPIC-
26 bowel and urinary domains, at 24 months by minimal 
clinically important difference (MCID)

NRG-GU005:

 A phase III trial of SBRT vs. hypo-fractionated 

IMRT for localized intermediate risk prostate 

cancer



NRG-GU005:

 Trial Schema

Mandatory MRI fusion



NRG GU-005 Results: IMRT vs SBRT

N = 698 (accrued between 11/2017 to 6/2022)

IMRT SBRT Comments

DFS @3-years 92% 89% Lack of SBRT superiority

bFailure @3-years 4% 8% P=0.037

OS @ 5-years 94% 91% P=0.66



NRG GU-005: 

Rectal toxicity

24-month rate of MCID:

• SBRT=35% vs. IMRT=44% (P=0.034 - significant)

Longitudinal treatment effect:

• LS Mean Diff= +2.68 (95% CI: 1.02–4.34) (P=0.0016 -significant)

Endpoint for reduced risk of rectal toxicity with SBRT was met



NRG GU-005:

HRQOL Secondary EPIC Outcomes

• Sexual function: SBRT patients reported less 

decline in function at one year (34.3 % vs. 43.9%, 

p=0.026).

• Urinary incontinence: SBRT patients had 

significantly better scores at two years (25.9% vs. 

34.7%, p=0.023).

•Sexual function: SBRT patients reported less decline in function at one year (34.3 % vs. 43.9%, p=0.026).
•Urinary incontinence: SBRT patients had significantly better scores at two years (25.9% vs. 34.7%, p=0.023).



Eligibility: 
• Low / intermediate risk disease

• Max prostate volume 60 cc

• No ADT

• Accrued 136 patients

MSKCC - Montefiore - Northwell

Phase I SBRT Dose Escalation Trial

Treatment: 

• SBRT with initial dose level 32.5 Gy in 5 fractions

• Dose escalation to 35 Gy, 37.5 Gy, and 40 Gy in 5 fractions



Phase I SBRT Dose Escalation Trial

Results

Dose Level 32.5 Gy 35 Gy 37.5 Gy 40 Gy

PSA failure @5-years 15% 6% 0% 0%

Positive biopsy @2-years (p=0.13) 47.6% 19.2% 16.7% 7.7%



Toxicity Results

• No significant differences in 

acute or late GI and GU 

toxicity among the different 

dose levels

• Significantly different patterns 

of urinary symptoms and their 

time to symptom resolution 

during the follow-up period for 

the treated cohorts. 







SBRT – Elective Nodal RT 
(Ongoing Trials)

PACE-NODES
SATURN 



SBRT + pelvic nodal RT is tolerable



SBRT vs 

Brachytherapy

N = 3502 men

• Risk group

– Low (n = 2223; 63.5%), 

– Favorable intermediate (n = 869; 24.8%), 

– Unfavorable intermediate (n = 410; 11.7%) 

• Treatment

– SBRT (n = 1716; 49.0%), 

– HDR-BT (n = 512; 14.6%), 

– LDR-BT (n = 1274; 36.4%)

• Results: 

– No differences in nadir PSA <0.4 ng/mL at 

4 years (p ≥ 0.51)

– BCRFS was similar for all three modalities 

(p ≥ 0.27)



Brachytherapy- HDR & LDR

• N = 219 treated with LDR (125.0 Gy)
• N = 118 treated with SBRT (42.5Gy in 5 

fractions)

• Five-year biochemical control: 91.6% LDR vs 
97.6% SBRT (P = 0.108)

• LDR patients had a larger increase in mean 
AUA scores at 1 month (17.2 vs 10.3, P < .001) 
and 3 months posttreatment (14.0 vs 9.7, P < 
.001), and in mean EPIC scores at 1 month 
(15.7 vs 13.8, P < .001)

• No difference in late grade 3 GU toxicity (0.9% 
LDR vs 2.5% SBRT, P = .238)

• LDR had lower rates of late grade 3 GI toxicity 
(0.0% vs 2.5%, P = .018)

Retrospective, multi-institutional analysis of 

437 patients with intermediate-risk PC treated 
with SBRT (N=300) or HDR-B (N=137) 

• SBRT - 35 to 40 Gy in 4 to 5 fractions

• HDR-B - 42 Gy in 6 fractions

• BRFS rate (Phoenix definition): 96.3%

• No difference when stratifying by 

treatment modality or BED1.5



SBRT vs 

HDR Boost

• Patients: 68.8% high risk, 26.0% unfavorable intermediate risk

– 94.3% received ADT

• Boost:
– SBRT boost (21 Gy and 19 Gy in 2 fractions); N = 139 

– HDR brachytherapy boost (19 Gy in 2 fractions); N = 101 

• Propensity-score (PS) matching and multivariable Cox regression were used for analysis

• Median follow-up: 73.4 and 186.0 months, respectively

• Results: 

– BCRF (5 and 10 year): 88.8% and 85.3% for SBRT and 91.8% and 74.6% for HDR boost (log-
rank P = 0.3)

▪ After adjusting for covariates or PS matching, there was no statistically significant difference

– Grade 3+ GU and GI toxicity: 

▪ SBRT: 4.6% and 1.5%

▪ HDR: 3.0% and 0.0%

▪ (P = 0.4, Fisher exact test)



NCCN position on SBRT



Conclusions

• SBRT is non-inferior to Conventional RT  (Meta-analysis, Pace-B, Hypo-RT-PC)

– 5-year b-DFS rates >90%

– Higher G2 + GU toxicity with SBRT however, EPIC scores similar at 2-5 years.

• NRG GU-005 met a primary endpoint of decreased rectal toxicity  (but not DFS) with SBRT 

vs MH-IMRT 

– ~60% had rectal spacer; 5 mm vs 3 mm post margin. MRI mandatory

– Biochemical failure at 3 years: IMRT: 4% Vs SBRT: 8% (p = 0.037); 

– Final results are awaited however higher dose might be needed. 

– Analysis of dose distribution effects, patters on recurrence and detailed planned 

parameters should also be revealing.

• Randomized studies underway for high-risk patients (pelvic nodes, hormones)

• Brachytherapy (LDR/HDR) and SBRT: Non-randomized data shows equivalent results

• Importance of patient selection, planning and delivery parameters and data collection

• Importance of perfection in SBRT execution to be emphasized in future studies
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