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Prostate Cancer Risk Stratification

PSA blood test

Extension of tumor

Gleason Grading



Cleveland, Ohio  |  4

Prostate Cancer Risk Stratification

Low Risk

Favorable 

Intermediate Risk

Unfavorable 

Intermediate Risk

High Risk

Node Positive

Very High Risk

Metastatic

Very Low Risk

Increasing risk of recurrence 

after local therapy

i.e.

Increasing aggressiveness
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Potential Solutions

Low Risk

Favorable 

Intermediate Risk

Unfavorable 

Intermediate Risk

High Risk

Node Positive

Very High Risk

Metastatic

Very Low Risk

ADT RT Dose Escalation

• Targets biologic driver of PCa

• Inhibits DNA repair

• Reduces intratumoral hypoxia

• Inhibits proliferation of 

micrometastatic disease

• Enhances immunogenicity of Pca

• Increase log cell kill
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30 Years of RT + ADT trials

Neo ConcRTOG 8610

RTOG 9408

Neo ConcD’Amico trial Adj

Neo C

CNeo

EORTC 22991

Neo Conc

Neo

Neo

Conc Adj

Conc AdjNeo

Neo

Conc AdjEORTC 22961, 22863

RTOG 9202, DART 01/05

TROG 96.01

RTOG 9910

Quebec L-101

Canada Multicenter Trial

ICORG 97-01

RT

TROG 96.01

Select trials:

Largely ignored relevance of 

ADT sequencing with RT

Heterogeneous risk groups 

included

Spratt DE, ASTRO 2020
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Ottawa 

Trials 

Group

Prostate 

Cancer 

Study (PCS)

Co-PIs:  Drs. Amar Kishan and Dan Spratt

Independent Data Repository and 

Statistical Analysis Team

Meta-Analysis of Randomized trials in Cancer of the Prostate
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Purpose of this 1st report from the 
MARCAP consortium…

Quantify the impact of 3 treatment 
intensification strategies with RT:

1. Use of ADT

2. Neoadjuvant ADT prolongation

3. Adjuvant ADT prolongation
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Seminal MARCAP Analysis

ADT Use Neoadjuvant ADT 

Prolongation

Adjuvant ADT Prolongation

Control

RT alone

Experimental 

RT+ADT

Control

3-4 months 

ADT

Experimental

6-9 months 

ADT

Control

4-6 months 

ADT

Experimental

18-36 months 

ADT

N= 2557 2579 1103 1110 1900 1874

Follow-up 

(median, IQR), yrs
12.9 (9.0-17.0) 10.3 (8.8-11.2) 10.9 (7.0-14.8)

NCCN

Low 500 (19.9) 469 (18.6) 4 (0.4) 5 (0.5) 58 (3.1) 54 (2.9)

Intermediate 1,197 (47.6) 1,230 (48.7) 685 (62.1) 671 (60.5) 482 (25.4) 487 (26.0)

High 819 (32.6) 828 (32.8) 414 (37.5) 434 (39.1) 1,356 (71.5) 1,332 (71.1)

>5,000 patients

>12 year median f/u

>2,200 patients

>10 year median f/u

>3,600 patients

>10 year median f/u
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Addition of ADT significantly improves MFS and OS

NNT of 11 NNT of 12.5
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Neoadjuvant ADT prolongation did not improve outcomes

There is no oncologic benefit of neoadjuvant ADT prolongation



Cleveland, Ohio  |  12

Adjuvant ADT prolongation significantly improves MFS and OS

NNT of 12.5 NNT of 16.7
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Absolute Benefit of Adjuvant ADT Greater in High vs Intermediate Risk

Number Needed to Treat:

• Intermediate Risk: 16.1 for 10-year DM

• High Risk:  10.4 for 10-year DM
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Relative Benefit of Adjuvant ADT Similar Irrespective of NCCN Risk Group
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Optimal Duration of Adjuvant ADT Variable By Prognostic Risk

ASTRO 2022

DHARMA

Total

(N=10,266)

ADT duration (mos)

0 1853 (18 %)

3 265 (3 %)

4 2481 (24 %)

6 2087 (20 %)

8 129 (1 %)

9 729 (7 %)

18 855 (8 %)

28 884 (9 %)

36 983 (10 %)
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Optimal Duration of Adjuvant ADT Variable By Prognostic Risk

ASTRO 2022

NNT

35

NNT

67

NNT

111
NNT

34

NNT

45

NNT

59

NNT

77

NNT

100

NNT

7

NNT

24 NNT

91

Almost identical to 

what was shown in 

NRG/RTOG 0815

NNT

14

NNT

14
NNT

16

NNT

18

NNT

21
NNT

25

6m ADT may be 

insufficient for 

some 

(ie NRG GU010)

Does high-risk 

need 18m of ADT?

(NRG GU009 

testing 12m)

Population where 

Abiraterone has 

OS benefit
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Optimal ADT Sequencing 
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Results
All Patients

 N 1065

Age (years)

 Median (IQR) 70 (65, 74)

Gleason Score

 < 7 266 (25.0)

 7 619 (58.1)

 8 - 10 180 (16.9)

T Stage

 T1/T2a 448 (42.1)

 T2b/T2c 408 (38.3)

 T3/T4 209 (19.6)

PSA (ng/mL)

 Median (IQR) 14.10 (8.30, 26.50)

 0-10 376 (35.3)

 11-20 310 (29.1)

 >20 379 (35.6)

All baseline 

characteristics were 

well balanced between 

groups

Median follow-up: 14.9 

years
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Progression-free survival was superior with adjuvant ADT



Cleveland, Ohio  |  20

Biochemical recurrence was lower with adjuvant ADT
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Distant metastases were lower with adjuvant ADT
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Point estimates favored adjuvant ADT for all endpoints

with no increase in late toxicity

Favors

adjuvant

Favors 

neoadjuvant

15-year cumulative incidence 

of late grade 3-5 toxicity:

GU

GI

5% vs 5%  (p=0.76)

3% vs 2%  (p=0.33)
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TROG 96.01*

Does this make sense?  Or just another post-hoc analysis

These trials adding neoadjuvant ADT or prolonging neoadjuvant ADT:

All NEGATIVE FOR Metastasis, PCSM, and OS

Neo C

Neo Conc

Neo

Neo

Neo

RTOG 9910

Quebec L-101

Canada Multicenter Trial

ICORG 97-01

RT

*0 vs 3m was negative for metastasis, PCSM, and 

OS
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Does this make sense?  Or just another post-hoc analysis

These trials using adjuvant ADT or prolonging adjuvant ADT:

All POSITIVE for Metastasis, PCSM, or OS

Neo ConcD’Amico trial Adj

EORTC 22991* Conc Adj

Conc AdjNeo

Conc AdjEORTC 22961, 22863

RTOG 9202, DART 01/05

RT

*p=0.053 for metastases
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Grounded in Biology
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ADT Intensity
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Abiraterone
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Is this our normal high risk?

POP-RT

RT+LT-ADT

STAMPEDE

RT+LT-ADT
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Is this our normal high risk?

POP-RT

RT+LT-ADT

STAMPEDE

RT+LT-ADT
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The truth shall set you free…

ENZARAD:  High, very high risk, cN+

RT+LT-ADT  +/- Enzalutamide
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The truth shall set you free…

ENZARAD:  High, very high risk, cN+

RT+LT-ADT  +/- Enzalutamide
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Pending results trials

ATLAS:  High risk-  RT+LTADT +/- Apalutamide (complete)

DASL-HiCAP: High risk/BCR- RT+ADT +/- Darolutamide (complete)

NRG GU009: High risk/Decipher very high-  RT+LT-ADT +/- apalutamide
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Dogma of Radiation Oncology

Said by many, yet to be proven

“RT dose escalation can obviate the need for ADT”
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Similar Relative Benefit of ADT Use and Adjuvant Prolongation 

Irrespective of RT Dose
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High-dose Radiotherapy or Androgen Deprivation Therapy (HEAT)
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High-dose Radiotherapy or Androgen Deprivation Therapy (HEAT)
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High-dose Radiotherapy or Androgen Deprivation Therapy (HEAT)

Metastasis-free survival
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ADT improves outcomes irrespective of RT dose

EORTC 22991 (Bolla):
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Jackson et al, JCO 2020

Addition of ADT improves outcomes more than brachy boost (ie more dose)
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PCS III Randomized Trial

ADT Benefits More than Dose Escalation
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Key subset analysis results

Similar relative benefit of ST-ADT with DE-EBRT as well as combo brachy

PSA Failure

PSA Failure Free Rate(%) - 10 YearsCause-Specific Hazard Ratio (95% CI)No.of Patients (%)Subgroup

0.011

<0.001

0.032

<0.001

<0.001

0.191

0.629

<0.001

0.033

P-Value*
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76.4
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83.2
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RT

0.2 0.4 0.6 0.8 1 1.2 1.6 2

HR <1 favors RT+STAD, HR >1 favors RT Alone
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498(33.3)

492(32.9)
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1321(88.5)

171(11.4)

123(8.24)
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399(26.7)
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Distant Metastasis
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100.0

98.6

99.1

98.8

96.7

99.4

99.1

STAD

RT +

97.2

94.3

96.1

96.2

96.4

95.3

98.4

96.0

96.3

Alone

RT

0.25 0.5 1 1.5 2.25

HR <1 favors RT+STAD, HR >1 favors RT Alone

994(66.6)

498(33.3)

492(32.9)

1000(67.0)

1321(88.5)

171(11.4)

123(8.24)

970(65.0)

399(26.7)

Risk Factors

One Risk Factor

Two or Three Risk Factors

ACE-27 Subgroup

>/ 2 ACE-27 Score

< 2 ACE-27 Score

RT Modality

EBRT

EBRT + LDR/HDR

Combined Gleason

Gleason 2 - 6

Gleason 3 + 4

Gleason 4 + 3

Gleason 2-6 Upper CI for HR is 26.35                                                                                                                                          Cox regression coefficients unless denoted with an **

Distant Metastasis

Distant Metastasis Free Rate(%) - 10 YearsCause-Specific Hazard Ratio (95% CI)No.of Patients (%)Subgroup

0.024

0.014

<0.001**

0.023

0.003

0.482

0.003

0.087

P-Value*

99.2

98.8

100.0

98.6

99.1

98.8

96.7

99.4

99.1

STAD

RT +

97.2

94.3

96.1

96.2

96.4

95.3

98.4

96.0

96.3

Alone

RT

0.25 0.5 1 1.5 2.25

HR <1 favors RT+STAD, HR >1 favors RT Alone

994(66.6)

498(33.3)

492(32.9)

1000(67.0)

1321(88.5)

171(11.4)

123(8.24)

970(65.0)

399(26.7)

Risk Factors

One Risk Factor

Two or Three Risk Factors

ACE-27 Subgroup

>/ 2 ACE-27 Score

< 2 ACE-27 Score

RT Modality

EBRT

EBRT + LDR/HDR

Combined Gleason

Gleason 2 - 6

Gleason 3 + 4

Gleason 4 + 3



Cleveland, Ohio  |  43

LT-ADT improves outcomes irrespective of RT Dose
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That is DE-EBRT and brachy boost…what about SBRT?

NS
NS SBRT higher BCR

No clear evidence that SBRT is dramatically superior to DE-EBRT

No biologic rationale for differential ADT benefit

PACE-BHYPO-RT-PC NRG GU005

78 Gy

77 Gy

76 Gy

88 Gy

77 Gy

74 Gy

Control

SBRT
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Will know more in the years to come…

NRG GU010 (UIR disease) and NRG GU009 (high, very high, cN+):

- Allows brachy boost

- Allows SBRT

- Allows moderate hypfrac

- Allows microboost

We will be able to better understand interplay of ADT use, ADT duration, 

and ARPI addition across modalities
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Summary

1. ADT use and adjuvant prolongation have similar relative benefits irrespective of NCCN risk group

2. Optimal ‘long-term’ ADT duration closer to 12 months for high-risk and 24+ months for very high-risk

3. Neoadjuvant ADT prolongation has no clear oncologic benefit and should generally not be used

4. Addition of ARPI should rarely be used in N0M0 prostate cancer

5. Benefit of ADT use/duration not clearly impacted by RT dose or RT modality



@DrSpratticus

Thank you
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