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DM 10 yr BF 5 yr BF 10 yr PCSS 10 yr OS 10 yr

Prognostic Biomarker Outperformed 
Standard Risk Stratification Tool4

NCCN* 0.735 0.701 0.585

Evaluation of the incremental benefit of various data components

*NCCN = Gleason combined + baseline PSA + T-stage
**Pathology images + NCCN + Gleason primary + Gleason secondary + age

Ablation Study

0.602 0.677 0.585

Model

MMAI

DM 5-yr DM 10-yr BF 5-yr BF 10-yr PCSS 10-yr OS 10 yr

Images 0.779 0.728 0.646 0.612 0.766 0.587

Images+NCCN* 0.827 0.782 0.666 0.660 0.761 0.615

Images+NCCN+3** 0.837 0.781 0.670 0.657 0.765 0.652

Variable

Total

Arm

Age

Race

Baseline PSA (ng/ml)

Gleason

Clinical T Stage

Subgroups

No. of patients

(no. of events)

318 (42)

161 (23)

157 (19)

132 (22)

186 (20)

83 (5)

234 (37) 
135 (20)

183 (22)

105 (9)

213 (33)

215 (25)

102 (17)

<0.001

0.001

0.003

<0.001

0.006

0.06

<0.001

<0.001

0.01

0.22

<0.001

<0.001

0.02

P value

RT+ADT

RT+ADT+CT

<65

65+

African American

Non-African American

<20

20+

7

8-10

T1-T2

T3-T4

Conclusions ReferencesLT-ADT Biomarker Identified 34% of Patients Who Could 
Safely Avoid Long-Term Hormone Therapy10

• An MMAI predictive biomarker was developed to predict additional benefit from long-term 
ADT (LT-ADT) over short-term ADT (ST-ADT) in men with high-risk localized prostate cancer 
receiving radiotherapy (RT)

• The model was trained on data from 2641 men enrolled in six phase III NRG/RTOG 
randomized clinical trials and validated using data from 1192 men participating in RTOG 
9202

 
• LT-ADT biomarker (+) patients had reduced risk of distant metastases with LT-ADT over 

ST-ADT (subdistribution hazard ratio [sHR], 0.55; 95% confidence interval [CI], 0.41-0.73; 
P=0.001; n=785); no benefit was observed in LT-ADT biomarker (-) patients (sHR, 1.06; 95% 
CI, 0.61-1.84; P=0.84; n=407)

• A statistically significant biomarker-treatment interaction was observed (P=0.04) 

• The biomarker identified 34% of men with localized high-risk prostate cancer who could 
derive similar benefit to LT-ADT with ST- ADT 

• The MMAI prognostic biomarker for localized prostate cancer demonstrated improved 
prognostication over the standard NCCN risk stratification tool4

• The MMAI prognostic model identified a greater proportion of patients with low-risk of distant 
metastasis compared to the NCCN risk stratification tool

• Similarly, the MMAI prognostic biomarker outperformed clinical and pathological variables in 
men at high risk for disease progression6,7

• Using data from the phase 3 SPARTAN and STAMPEDE clinical trials, the MMAI prognostic 
biomarker was externally validated in patients with non-metastatic castrate-resistant prostate 
cancer and high-risk localized/metastatic prostate cancer, respectively8,9

• The MMAI predictive biomarker identified patients who may benefit from the addition of ST-ADT 
to RT5 

• Additionally, MMAI biomarkers were shown to predict benefit with LT-ADT over ST-ADT10

• Robust clinical validation of the prognostic model using clinical trial data in patients with 
localized and advanced prostate cancer exemplifies its use to accurately risk stratify disease, 
contributing to shared decision-making between patients and clinicians

Prognostic Biomarker Identified a Greater 
Proportion of Low-Risk Patients Than NCCN

ST-ADT Biomarker Identified 66% of Patients Who May Not Need Hormone Therapy, 
Avoiding Potential Toxicities Associated with ADT5

External Validation in High-Risk Disease6 Meta-Analysis of High-Risk Patients Demonstrated 
Consistent Prognostic Performance7

Prognostic Risk Stratification in Non-Metastatic 
Castration-Resistant Prostate Cancer (nmCRPC)8

Prognostic Risk Stratification in High-Risk 
Localized and Metastatic Disease9
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Localized Localized High Risk Localized High Risk Localized nmCRPC High-Risk Localized/Metastatic

Time from Randomization (Years)

RT

RT+ST-ADT

RT

RT+ST-ADT

Biomarker Positive (n=543)
sHR (95% CI): 0.34 (0.19 - 0.63), P<0.001

RT: 14.4% (10.0%-18.8%)
RT+ST-ADT: 4.0% (1.5%-6.4%)

15-Year Estimates:

sHR (95% CI): 0.92 (0.59 -1.43), P=0.71 

RT: 7.4% (5.0%-9.7%)
RT+ST-ADT: 6.9% (4.6%-9.2%)

15-Year Estimates:

Interaction P = 0.01

Analysis of 
biomarker-treatment interaction

ST-ADT + RT RT Alone

ST-ADT + RT Eligible (n=925) 

Histopathology image data avaiable

(n=788)
Histopathology image data avaiable

(n=806)

Image data unavailable (n=130)
Low image quality (n=7)

Image data unavailable (n=113)
Low image quality (n=5)

RT Alone Eligible  (n=924) 

(n=1013) (n=1015)

Ineligible (n=88) Ineligible (n=91)

CONSORT Diagram for
NRG/RTOG 9408 (Validation Set)
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High
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DM 10-yr, event rate (95% CI)

MMAI Model Outperformed NCCN For All Endpoints MMAI Risk Groups Demonstrated Prognostic Ability 
for Distant Metastasis

Consistent Prognostic Performance of MMAI for
Distant Metastasis by Subgroups MMAI Model Independently Prognostic for

Distant Metastasis in High-risk Patients

MMAI Model Identified Substantial Differences in Absolute 
Risk of Distant Metastasis in High-risk Patients

SPARTAN Trial: CONSORT Diagram

MMAI High Risk Patients Demonstrated Improvement in 
Metastasis-Free Survival With Apalutamide

STAMPEDE Study Design

MMAI Identified a Patient Population With Poorer PrognosisEstimated Risk of Distant Metastasis by MMAI QuartileMMAI Identified More Low Risk Patients Than NCCN

MMAI Identifies Patients Who Could Avoid Treatment 
Intensification With ST-ADT

Full Model, Including Pathology Images and Clinical Variables, 
Yielded the Best Prognostic Performance

ArteraAI Multimodal ArchitectureIntroduction

Risk Stratification Analysisa

Studies used for training

Studies used for validation

Validation set, n 1132 2486

NRG/RTOG-9202, 
9408, 9413, 9910, 
0126

aManuscript in preparation

NRG/RTOG-9202, 
9408, 9413, 9902, 
9910, 0126, 0415, 0521

4522 4581

318

NRG/RTOG-9902

4581

1088

NRG/RTOG 0521, 
9202, 9408, 9413, 
9902, 9910

4581 4581

3167

STAMPEDE 
(NCT00268476)

4581

1594

NRG/RTOG-9408

2024

1192

NRG/RTOG-9202

2641

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

NRG/RTOG-
9408, 9413, 9902, 
9910, and 0521

Training set, n

Prognostic Biomarker⁴ External Validation in 
High-Risk Disease6

Meta-Analysis of 
High-Risk Patients7

High-Risk Localized and 
Metastatic Disease9

467

SPARTAN 
(NCT01946204)

NRG/RTOG-
9202, 9408, 9413, 
9910, and 0126

Risk Stratification 
in nmCRPC8

ST-ADT Predictive 
Biomarker5

LT-ADT Predictive 
Biomarker10

Development Set

NRG Oncology

(N=4581)

Localized Disease

Validation Set

Variable sHR (95% CI), P value 10-Year Estimates Abs. Difference (95% CI) 

4.68 (2.95-7.42), p<0.001*

3.08 (1.91-4.99), p<0.001*

1.09 (0.61-1.92), p=0.78*

31% vs 8%

20% vs 8%

8% vs 8%

23% (17%-30%)

13% (7%-19%)

0% (-5%-5%)
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APA (n=273) Placebo (n=147)

SPARTAN Trial

Patients eligible (n=467)
• APA (n=311)
• Placebo (n=156)

Analysis

Patients evaluable (n=420)

Patients Excluded (47)
• Missing clinical data (n=45)
• Inadequate H&E biopsy images (n=2)

PCSM MMAI Quartile Group - M0 PCSM MMAI Quartile Group - M1

Event rate (95% CI)
Q4

Q1-3
58% (53%-63%)
39% (36%-42%)
 

5 yearsEvent rate (95% CI)
Q4

Q1-3
16% (12%-19%)

5% (4%-7%)
 

5 years
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Variable sHR 95% CI P value

DM MMAI Q4 vs Q1-3 5.1 2.7-9.3 <0.001

Analysis

Enrollment 
(NRG/RTOG 9408)

Allocation

0.0
0 4 8 12 16 20 24 28 32 36 40

Months

0 4 8 12 16 20 24 28 32 36 40

Months

0.5 1.0 1.5 2.0 2.5

Model

UVA

MVA

Events/N Estimate
(95% CI)

Better
Prognosis

Worse
Prognosis

(within level subgroup)

181/1034

195/1088

195/1088

195/1088

195 (36)/1088 (227)

195 (114)/1088 (578)

186 (39)/1056 (310)

186 (90)/1056 (343)

195 (93)/1087 (401)

Variable

DM MMAI

Age

Log2 Baseline PSA

Baseline PSA Group

Gleason Score

T-Stage

DM MMAI

#of H/VH RFs

Level

10-20 vs < 10 ng/mL

>20 vs < 10 ng/mL

8 vs < 7

9-10 vs < 7

T3-T4 vs T1-T2

sHR
(95% CI), P Value

2.05  (1.74-2.43), P<0.001

0.99 (0.97-1.01), P=0.18

1.14 (1.01-1.29), P=0.03

0.96 (0.62-1.49), P=0.86

1.25 (0.89-1.77), P=0.20

0.94 (0.63-1.41), P=0.76

2.16 (1.55-3.01), P<0.001

1.54 (1.16-2.03), P=0.003

1.90 (1.57-2.31), p<0.001

1.13 (0.93-1.37), p=0.23

P<0.001 P<0.001 P<0.001 P=0.004 P<0.001 P<0.001

Clinical Trial Data

Clinical Data

Prediction of
Therapeutic Benefit

Prognostic Risk Score
for Outcome of Interest

Digital
Pathology

Standardizrd
Variables Clinical Data

Features

Image Data
Features

Image Data

AI

AI

A B

NCCN
Very Low/Low

NCCN
Fav/Unfav Int.

NCCN
High/Very High

2.4 (1.6-3.5)

2.5 (1.4-4.3)

2.2 (1.3-3.7)

2.5 (1.5-4.2)

2 (1.2-3.4)

4.8 (0.91-25)

2 (1.4-2.9)

2.7 (1.6-4.6)

2.1 (1.2-3.7)

1.6  (0.75-3.4)

2.5 (1.6-4)

2.5 (1.5-4.2)

2.2 (1.1-4.5)

sHR

(95% CI)

Better prognosis Worse prognosis
0.5 1 2 3 41.5
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Biomarker Negative (n=1051)

• Prostate cancer is the second most common cancer among men, with over 
375,000 deaths worldwide1

• Improved prognostic and predictive tools are needed to avoid over- and 
undertreatment and minimize prostate cancer-associated morbidity2,3

• Artera has developed multimodal AI (MMAI)-enabled predictive and prognostic 
biomarkers for patients with prostate cancer using large datasets from thousands 
of patients enrolled in Phase 3 randomized clinical trials4,5

• It is important to understand the broader utility of the MMAI biomarkers by 
validating these models across a spectrum of prostate cancer disease states

• Here, we present data on the validation of the prognostic and predictive MMAI 
biomarkers for use in a broader range of prostate cancer settings, including in 
patients with high risk and metastatic disease

Artificial intelligence (AI) to aid in personalization of prostate cancer treatment 

Need for improved tools to personalize therapy in patients with prostate cancer

Clinical Data
(eg, Gleason, 
T-stage, PSA)Patient 

Data

Digital 
Pathology 

Image Data

Distant metastasis

AI to estimate long-term 
outcomes and predict 

therapeutic benefit

Clinical Trial Data Model Development and Validation Cohorts

STAMPEDE

(N=3167)

High risk (M0) / Metastatic (M1)

Locked Prognostic

MMAI Model
(Previously validated in 

localized prostate cancer)

M0
N=1575 M1

N=1592

Q4

Q3

Q2

vs

vs

vs

Q1

Q1

Q1

High-risk

66% of pts are identified as high-risk
HR (95% CI): 5.89 (3.26-10.66), P < 0.005

34% of pts are identified as non-high-risk
HR (95% CI): 0.67 (0.15-3.06), P = 0.61

Non-high-risk
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