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Prostate SBRT – The New Standard

SBRT already 
established as 
the standard of 

care by the 
NCCN at all 

stages of 
prostate cancer 
from localized, 
post-operative, 
and advanced 

metastatic 
disease



The Future is Now…What Next?

• Imaging (PSMA PET)

• Biology 

• Technology

• Novel Therapeutics (Lutetium-177) • Adaptive Radiotherapy



Agenda:  Emerging Trends, Future Directions
• PSMA PET in staging and treatment planning

• Novel combinations w radiopharmaceuticals and systemic 
agents

• Biomarker-driven personalization of SBRT
• Molecular-Based Imaging Redefining the Disease Landscape

• Focal boosting, adaptive therapy, and ultra-short 
fractionation

• Oligometastatic Disease
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PSMA/PET= Precision Imaging

Hoffman et al. Lancet. 2020 Apr 11;395(10231):1208-1216.

• NCCN-endorsed alternative for initial staging 
• UIR, HR, VHR

• Impact on RT planning, in combination with 
MRI
• nodal coverage and DIL identification

• Growing role in recurrence detection and 
response monitoring
• High sensitivity of PSMA PET→ early detection of 

“targetable” disease at low PSA
• SBRT for early oligoprogressive disease can delay 

initiation of ADT and/or other systemic therapies



Radiopharmaceuticals and SBRT

• SBRT is excellent at controlling visible tumors (whether in 
the prostate or metastases)

• 177Lu-PSMA delivers beta-particle radiation selectively to 
PSMA-expressing prostate cancer cells throughout the 
body, even to tiny deposits below imaging thresholds



• Hypothesis: Adding PSMA-based radioligand therapy with 177Lu-
PNT2002 to metastasis-directed SBRT in men with 
oligorecurrent prostate cancer will prolong PFS by acting on 
occult micrometastatic disease

Kishan AU, et al., J Clin Oncol. 2025 Dec 20;43(36):3812-3821. 



Kishan AU, et al., J Clin Oncol. 2025 Dec 20;43(36):3812-3821. 

• Median PFS increased 7.4mos to 17.6mos • Median HT free survival increased from 
14.1mos to 24.3mos

• Repeat MDT without HT was delivered in 17/64 
patients (27%) w new lesions



Kishan AU, et al., J Clin Oncol. 2025 Dec 20;43(36):3812-3821. 



• Trial activated February 2025 – does early radioligand therapy in the intact setting 
add to SBRT in patients with high-risk prostate cancer?

• Phase I/II single-arm, open-label trial enrolling 45 locally advanced (high-risk) 
prostate cancer patients to determine MTD of Lu-177 with SBRT (phase I) and 
evaluate 3-year ADT-free survival (phase II)
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Biomarkers and Genetic Stratification
• Molecular biomarkers are increasingly used to guide critical 

decisions in prostate cancer radiotherapy
• Decipher – High-risk RT ± ADT and salvage RT ± ADT
• PAM50 – Salvage RT+ADT only benefits luminal B subtype (NRG GU006 – 

BALANCE trial)
• ArteraAI – AI algorithm that helps predict if ADT would provide significant benefit
• Prolaris– genomic test that helps inform active surveillance vs. treatment
• PORTOS – Predicts risk of G2 or higher adverse events with dose-escalated RT 

(79.2 Gy)
• PROSTOX – Predicts risk of severe late GU toxicity from SBRT

• Reshaping decision-making in prostate RT, guiding ADT choices, 
toxicity considerations, and refining risk stratification

• Growing body of literature examining genetic factors contributing to 
radiosensitivity enabling even more tailored therapeutic approaches



Biomarkers and Genetic Stratification

• 2,478pt accrued, approx. 2yrs earlier than anticipated 
accrual date



Spratt et al. Int J Radiat Oncol Biol Phys. 2025;123(4):P1197-P1198.

• NRG GU006, BALANCE trial: ph II biomarker stratified randomized trial of patients receiving 
salvage radiotherapy (SRT) with or without APA



Kim et al. Cancer Res Treat. 2022;54(1):54-65.

• Clinical study evaluating somatic ATM and BRCA1/2 mutations in solid tumors and their 
differential radiosensitivity based on mutation profile

• Waterfall plot showing % change in tx’d lesions with tumors exhibiting ATM and/or BRCA mutations exhibiting the greatest treatment 
response

• The panel on the right shows a swimmer plot representing duration of response in patients that exhibited an objective respons e
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Dose and Fractionation Strategies

Guricova et al. J Clin Oncol. 2025 Oct;43(28):3065-3069.
Draulans et al. Radiother Oncol. 2024 Dec:201:110568.

• FLAME→ improved bDFS utilizing 
a focal boost of macroscopically 
visible tumor in the setting of 
standard fractionation (77 Gy/35 fx 
with DIL boost up to 95 Gy) 
compared to no boost

• ongoing hypo-FLAME→ phII trial to 
evaluate a similar approach with 
SBRT (35 Gy/5 fx with DIL boost up 
to 50 Gy)

• hypo-FLAME combines two concepts – dose escalation to DIL with dose de-
escalation to the rest of the gland (35 Gy vs. 36.25-40 Gy)

• Early results (100 men) show overall low rates of toxicity with no G3+ GI or GU acute 
toxicities and overall low acute G2 toxicities (34% GU and 5% GI) at 90-days

• Dose constraints to OARs was prioritized above the dose to the boost volume, 
therefore the dose to the DIL was relatively low (median mean dose 44.7 Gy)



Dose and Fractionation Strategies

Kerkmeijer et al. J Clin Oncol. 2021 Mar 1;39(7):787-796.
Guricova et al. J Clin Oncol. 2025 Oct;43(28):3065-3069.
Draulans et al. Radiother Oncol. 2024 Dec:201:110568.

FLAME Hypo-FLAME

Standard DIL Boost p-value SBRT-DIL Boost

5-year bDFS 85% 92% p<0.001 93%

Late G2+ GI 23% 28% NS 12%

Late G2+ GU 12% 13% NS 4%







Dose and Fractionation Strategies

• Ultra-extreme hypofractionation appears to be well-
tolerated overall but data are preliminary with longer 
follow-up needed
• 2-fraction SBRT single-arm (2STAR, SMART PRO) – 26 Gy/2 fx
• 2-fraction SBRT with DIL boost single-arm (2SMART) – 26 Gy/2 fx (GTV 

boost to 32 Gy)
• 5 fraction vs. 2-fraction SBRT (HERMES) – 36.25/5 fx vs. 24 Gy/2 fx (GTV 

boost to 27 Gy)
• 1-fraction SBRT single-arm (ONE SHOT) – 19 Gy/1 fx (17 Gy to urethra)
• 5 fraction vs. 1-fraction SBRT (PROSINT) – 40 Gy/5 fx vs. 24 Gy/1 fx

• Alayed et al. Radiother Oncol. 2019 Jun;135:86-90.
• Zenda et al. BMJ Open. 2024 Aug 25;14(8):e082899.
• Ong et al. Radiother Oncol. 2023 Apr;181:109503.
• Cooper et al. Int J Radiat Oncol Biol Phys. 2025 Nov 1;123(3):773-782.
• Zilli et al. Radiother Oncol. 2024 May;194:110181.
• Greco et al. JAMA Oncol. 2021 May 1;7(5):700-708.



Udovicich C, et al., Eur Urol Oncol. 2025 Jun;8(3):763-773

• meta-analysis of individual patient data evaluated IR-PC 
from four prospective trials of prostate SBRT (two trials 
each of 2F- and 5F-SBRT).

• Median f/u 9.4yrs. 
• no significant diff in 5yr BCF or DM; no sig diff in acute or 

late urinary or bowel QoL



Adaptive SBRT
• Given the high dose per fraction, SBRT magnifies geometric 

uncertainties and risk
• Growing adoption of adaptive radiotherapy (ART) for prostate cancer due to 

known variabilities in daily anatomy as well as both inter- and intra-fraction 
motion

• Lack of strong clinical trial data to quantify benefit over standard SBRT





• Phase 3 RCT comparing SBRT(40Gy/5fx’s) with CT (4mm 
margins) vs. MRI (2mm margins)- guidance for localized 
prostate cancer

• If >10% of the prostate area moved outside of a 3-mm 
gating boundary, an automatic beam hold was initiated.

• Daily recontouring/online adaptive not performed 
• Acute grade 2+ GU toxicity was lower with MRI (2mm 

margins) than with CT (4mm margins) guidance (24.4% 
vs 43.4%, P = .01), as was acute grade 2+ GI toxicity 
(0.0% vs 10.5%, P = .003)

• Biochemical outcomes and long-term toxicity pending
• 32% HR/VHR, 8% cN1

Kishan AU, et al, JAMA Oncol. 2023 Mar 1;9(3):365-373



Ma TM, et al, Radiother Oncol. 2022;167:203-210. 

• Post-hoc analysis from MIRAGE showed 
interfraction changes in target volume and prostate 
dimensions

• all patients experienced isotropic prostate volume 
increase during SBRT (p = 0.0016). 

• Despite volumetric changes, prostate dosimetry 
remained favorable with a 2 mm margin, though 
proximal SV dosimetry was more sensitive. 

• Conclusion: Online adaptive therapy may 
occasionally be needed to address prostatic 
swelling and proximal SV rotations. • In 94% of fractions, at least 95% of the target volume 

received at least 95% of the prescribed dose for the 
prostate

• compared to only 59% for the proximal SV. 



Pokrajac V, et al, Curr Oncol. May 2024; 2024, 31(9):2679-2688.Alongi F, et al., J Pers Med. December 2022; 2022, 19(12):2192.



Fink CA, et al, Clin Transl Radiat Oncol. 2024;46:100771. 

• 69 patients with low/intermediate-risk (4% high-risk) 
localized prostate cancer underwent MRgSBRT with online 
adaptive therapy.

• 37.5Gy/5fx’s to PTV, 40Gy to DIL
• Modest acute toxicity with no grade 3+ events at 12-week 

follow-up.
• No residual grade 2+ GU toxicity at 12 weeks.

• Direct comparison with MIRAGE or PACE not feasible due to 
different doses/prescriptions, but observed rates of acute 
gastrointestinal and genitourinary toxicity are encouraging.

• Patient-reported outcomes indicate minimal impact on 
quality of life post-radiotherapy.

• Pending long-term oncologic and QOL outcomes



• Measurement of accumulated dose from 23pts with PCa 
treated with MRg adaptive SBRT (7.5Gy x 5) 
• Each fraction’s MR images were deformably registered to the 

planning MR image. 
• Both non-adapted and adapted fraction doses were accumulated 

• Improved Target coverage with mixed OAR sparing
• PTV* D95% increased significantly by 2.7 % 

• CTV* D98% by 1.2 %
• Bladder D0.2cc decreased by 0.4 %, urethra+2mm D0.2cc by 0.8 %
• Rectum D0.2cc increased by 2.6 %

• though rectum D0.2cc still below the clinical constraint.

“In conclusion, online adaptation in MRgRT was found to 
be advantageous in improving target coverage and OARs 
sparing, especially for patients experiencing strong 
anatomical changes. However, the average improvement 
was limited for most patients.”

Xiong Y, et al., Phys Imaging Radiat Oncol. 2024;29:100562. 



• OART on 12 retrospective prostate/bed 
+/- LNs and 6 prospective patients

• The adaptive plan met more goals than 
the scheduled plan in 78% of fractions

• In 15% of fractions the number of goals met 
was the same. 

Byrne M, et al, J Appl Clin Med Phys. October 2021. 

• Clinical Tx took, on avg, 34 mins
• Does this include Global Time:  Patient Setup, 

Acquisition of Verification Imaging, Image Analysis 
and Recontouring, Online Adaptation Time, Plan 
Approval, Patient-Specific QA, Technical Setup and 
Calibration, Treatment Delivery, Waiting for 
Radiation Oncologist and Medical Physicists.



Adaptive SBRT

• ASPIRE (NCT06825091)
• Phase III RCT of adaptive SBRT vs. standard IG-SBRT for localized prostate cancer

• Adaptive arm:  Daily adaptive planning (both MR- and CT-based adaptive SBRT)
• 36.25 Gy/5 fx (PACE-B) or 42.7 Gy/7 fx (HYPO-RT-PC)
• Treatment EOD over 2-3 weeks
• Goal of tightening margins

• Standard arm:  No plan modifications after initial CT simulation and planning
• 36.25 Gy/5 fx (PACE-B) or 42.7 Gy/7 fx (HYPO-RT-PC)
• Treatment EOD over 2-3 weeks

• Primary outcome - urinary QOL (EPIC-26)
• Started enrollment Spring 2025, Target accrual 320 patients
• Trial estimated to close 2030
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SBRT metastatectomy

Hellman S, Weichselbaum RR. Oligometastases. J Clin Oncol. 1995;13(1):8-10



Marvaso et al. Lancet Oncol. 2025 Mar;26(3):300-311.

• Randomized phase II trial of SBRT alone vs. 
SBRT + ADT for hormone-sensitive 
oligorecurrent prostate cancer
• RT dose to oligometastatic sites 30 Gy/3 fx EOD
• ADT duration – 6 months
• Primary outcome – clinical PFS

• Study met primary outcome of improved 
clinical PFS as well as biochemical PFS with 
the addition of 6-month short-term ADT



Niazi et al. Lancet Oncol. 2025 Sept;26(9):1158-1167.

• Randomized phase II trial of MDT in castrate-
resistant prostate cancer
• Randomization – ADT-enzalutamide ± SBRT to all 

oligometastatic sites (≤5 mets)
• SBRT significantly improved radiographic PFS 

4.6 years vs. 2.3 years
• In the setting of advanced castrate-resistant 

prostate cancer, SBRT has a role in combination 
with ADT and AR inhibitors



Singh M, et al, Semin Radiat Oncol. 2025 Jul;35(3):423-432. 



ASCO GU2025:  WOLVERINE meta-analysis C. Tang et al 

•Meta-analysis of 5 randomized trials on 
omPC (standard of care +/- MDT): 

•improvements in PFS, rPFS, and 
castration resistance-free survival

•MDT improved overall survival with a 
p-value of 0.051

•MDT benefit was maintained across all 
subgroups including patients with untreated 
primaries, staging imaging, castration 
sensitive/resistance status, and treatment 
with/without ADT.



Thank you!



Systemic Therapy Combinations

• Combining SBRT with advanced systemic therapy 
approaches—including AR inhibition—offers a synergistic 
strategy to treat both visible and microscopic disease

• However, is it time to rethink the paradigm of ADT as the 
backbone of management of metastatic prostate cancer in 
the oligorecurrent setting?
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