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ABSTRACT

The Decipher genomic classifier (GC) is a 22-gene expression test that refines risk stratification and informs 
treatment decisions in localized prostate cancer. Traditional clinicopathologic factors, including prostate-spe-
cific antigen levels and kinetics, Gleason score, histologic variants, and tumor stage, do not fully capture disease 
heterogeneity, leading to potential overtreatment or undertreatment. The Decipher GC has demonstrated 
clinical utility across risk groups, helping to distinguish candidates for active surveillance in low-risk prostate 
cancer, refine the need for androgen deprivation therapy in intermediate-risk disease, and guide treatment 
intensification in high-risk patients. In the post-radical prostatectomy setting, the GC aids in determining the 
need for early salvage radiation therapy and hormonal therapy. While retrospective studies support its prog-
nostic value, limitations include heterogeneity in study designs and the lack of established predictive utility 
for treatment response. Ongoing prospective trials, such as NRG GU-009 and NRG GU-010, aim to validate 
further the Decipher GC’s role in clinical decision-making and treatment personalization.
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Introduction
Prostate cancer is the second most common malignancy in men worldwide, with an estimated 
1.5 million new cases diagnosed and nearly 400 000 deaths globally in 2022.1 The clinical behavior 
of prostate cancer varies widely, with some cases managed conservatively while others require 
multimodal treatment.2-4 Risk stratification plays a crucial role in guiding treatment decisions and 
has traditionally relied on prostate-specific antigen (PSA) levels, Gleason score, tumor stage, 
and the percentage of positive biopsy cores.5-7 The National Comprehensive Cancer Network 
(NCCN) risk stratification framework further refines patient classification into low-, inter-
mediate-, and high-risk groups, influencing management strategies such as active surveillance, 
radical prostatectomy (RP), radiation therapy (RT), and androgen deprivation therapy (ADT).2 
However, clinicopathologic factors alone fail to capture the biological heterogeneity of prostate 
cancer, leading to both overtreatment in some cases and undertreatment in others.

Advancements in molecular oncology and genomic profiling have enabled the integration of 
prognostic and predictive biomarkers to refine risk stratification and personalize treatment 
strategies. Several tissue-based molecular tests, including Ki-67 immunohistochemistry,8-10 cell 
cycle progression score (Prolaris),11-15 genomic prostate score (Oncotype DX),16-19 and 22-gene 
genomic classifier (Decipher),20-22 have been developed to provide additional prognostic informa-
tion beyond conventional clinicopathologic factors. Among these tests, the Decipher genomic 
classifier (GC) has emerged as the most widely used molecular prognostic test in clinical practice. 
It utilizes whole transcriptome RNA expression profiling to assess the risk of metastasis, bio-
chemical recurrence (BCR), and prostate cancer-specific mortality (PCSM).23 Originally devel-
oped for post-RP patients to predict disease progression, it has since demonstrated utility across 
multiple clinical settings, including localized disease, post-RP BCR, and high-risk prostate cancer 
requiring treatment intensification.24,25 This review focuses on the impact of the 22-gene GC on 
prostate cancer treatment decision-making, examining its role in low-, intermediate-, and high-
risk prostate cancer, as well as its influence on post-RP management.
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Impact on Treatment Decision-
Making

Low-Risk Prostate Cancer
For patients with low-risk prostate cancer, the 
primary challenge is distinguishing those who can 
safely remain on active surveillance from those 
who may require early intervention. Traditional 
risk assessment based on PSA levels, Gleason 
score, and clinical staging often lacks the precision 
to fully capture disease biology. The Decipher 
GC provides additional molecular insights that 
refine risk stratification, helping to identify 
patients who may be ideal candidates for long-
term surveillance. Prospective evidence from 
the Michigan Urological Surgery Improvement 
Collaborative demonstrated that patients with 
low GC scores (<0.45) remained on active sur-
veillance for more than twice as long as those 
with high-risk scores, with a median delay of 19.4 
months before requiring treatment.26 Similarly, 
data by Kim et al27 showed that patients with the 
lowest GC scores had a high negative predic-
tive value for adverse pathology at RP, reaching 
96% for scores ≤0.2. This indicates that patients 
with low genomic risk have a minimal likelihood 
of harboring aggressive disease, reinforcing the 
safety of surveillance in this population.

Intermediate-Risk Prostate Cancer
For patients with intermediate-risk prostate can-
cer, treatment decisions often involve balancing 
the risk of disease progression with the potential 
morbidity of intensified therapy. The Decipher 
GC provides molecular insights that refine treat-
ment selection, helping distinguish those who 
can be safely managed with RT alone from those 
who would benefit from treatment intensifica-
tion by adding short-term ADT. Data from the 
NRG/RTOG 0126 Phase III randomized trial 
demonstrated that patients with a low GC score 
(≤0.45) had favorable long-term outcomes with 
RT alone, showing a 10-year distant metastasis 
(DM) rate of only 4%. In contrast, patients with 
a high GC score (≥0.60) had a 16% DM rate, 
suggesting that treatment intensification with 

short-term ADT may provide significant ben-
efits in reducing metastasis risk.22 These insights 
highlight the growing role of molecular classifiers 
in tailoring therapy for intermediate-risk pros-
tate cancer, ensuring a more individualized and 
evidence-based approach to treatment planning.

The NRG GU-010 (GUIDANCE, 
NCT05050084) trial is an ongoing Phase III 
study using Decipher GC scores to guide treat-
ment de-intensification or intensification for 
unfavorable intermediate-risk prostate cancer.28 
Patients with lower GC risk are randomized to 
RT alone or RT with short-term (6 months) 
ADT, assessing whether ADT can be safely omit-
ted. Those with higher GC risk are randomized 
to RT with ADT or RT with ADT plus darolu-
tamide, evaluating the benefits of intensified 
systemic therapy with an androgen receptor 
pathway antagonist. This trial aims to refine risk-
adapted treatment strategies, minimizing unnec-
essary toxicity while ensuring high-risk patients 
receive adequate therapy, further reinforcing 
the role of GC in precision oncology.

High-risk Prostate Cancer
For high-risk prostate cancer, the Decipher GC 
provides critical prognostic insights that help 
refine treatment intensification strategies. A 
meta-analysis of 3 Phase III randomized trials 
(NRG/RTOG 92-02, 94-13, and 99-02) dem-
onstrated that the GC independently predicted 
key oncologic outcomes, including DM, BCR, 
and PCSM. Patients with high GC scores had 
a 10-year DM rate of 26%, significantly higher 
than the 6% observed in low-risk patients. The 
benefit of long-term ADT (24 months) over 
short-term ADT (4 months) was greatest in GC 
high-risk patients, reducing DM risk from 31% 
to 20%, while low-risk patients derived minimal 
additional benefit.21 These findings suggest that 
the GC can identify patients who would benefit 
most from intensified systemic therapy, guiding 
more personalized treatment decisions.

The NRG GU-009 (PREDICT-RT, 
NCT04513717) trial is an ongoing Phase III 
study designed to personalize treatment strate-
gies for high-risk prostate cancer based on the 
Decipher GC.29 Patients with lower GCs are 
randomized to RT with either 12 or 24 months 
of ADT, evaluating whether shorter-duration 
ADT can maintain efficacy while reducing tox-
icity. Conversely, higher GC risk and/or node-
positive patients are randomized to RT with 
24 months of ADT alone or intensified treat-
ment of RT with 24 months of ADT plus 24 
months of apalutamide, assessing whether add-
ing systemic therapy improves outcomes in this 
higher-risk population. By using the GC as an 

integral biomarker for trial randomization, NRG 
GU-009 aims to optimize risk-adapted treat-
ment approaches, balancing treatment intensity 
with toxicity management in high-risk prostate 
cancer.

Post-Radical Prostatectomy
For post-RP patients who have rising PSA levels, 
the Decipher GC provides important prognostic 
insights to guide salvage RT and potential incor-
poration of ADT. Data from 2 Phase III trials 
(RTOG 96-01, SAKK 09/10) demonstrated that 
GC high-risk patients (>0.60) had a significantly 
higher risk of biochemical progression, clinical 
progression, and DM, with greater benefit from 
the addition of ADT to salvage RT.30 In RTOG 
96-01, GC high-risk patients receiving ADT had 
a 12-year reduction in DM (11.2%) and PCSM 
(8.4%), whereas GC low-risk patients derived 
minimal or even negative survival benefit from 
ADT.31 Similarly, SAKK 09/10 found that GC high-
risk patients had higher rates of salvage ADT use 
after RT compared to low-risk patients. Given 
these findings, using the GC could individualize 
treatment decisions, particularly in determining 
which patients should receive ADT alongside 
salvage RT, and identify those who would benefit 
most from early intervention.32,33 However, it is 
important to note that the optimal duration of 
ADT (e.g., 6 vs. 24 months) based on Decipher 
GC risk stratification remains unknown.

Challenges and Limitations
While the 22-gene GC has shown significant 
promise in refining risk stratification and guid-
ing treatment decisions, several challenges and 
limitations remain. One major concern is the 
heterogeneity in study designs, as much of the 
supporting evidence comes from retrospec-
tive analyses. While these studies have dem-
onstrated the GC’s prognostic value across 
various clinical settings, the lack of prospec-
tive, randomized validation in some treatment 
scenarios limits the generalizability of findings. 
Differences in patient populations, treatment 
protocols, and follow-up durations across stud-
ies further contribute to variability in reported 
outcomes, making it difficult to establish uniform 
clinical guidelines based on the GC results alone. 
Additionally, inherent heterogeneity in prostate 
biopsy samples—including tumor multifocality 
and sampling variability—may affect GC scor-
ing and interpretation. The integration of novel 
imaging modalities, such as PSMA PET, may help 
refine risk stratification by improving tumor 
characterization and guiding targeted biopsy 
approaches. Another key limitation is that the 
GC primarily functions as a prognostic rather 
than a predictive biomarker. While it provides 
valuable risk stratification by estimating the 

Main Points

•	 Decipher GC improves risk stratification in pros-
tate cancer by providing independent prognostic 
information beyond traditional clinicopathologic 
factors.

•	 Decipher GC guides treatment decisions across 
all prostate cancer risk groups by identifying low-
risk patients for surveillance, refining therapy in 
intermediate- and high-risk diseases, and inform-
ing post-prostatectomy management.

•	 Ongoing prospective trials, such as NRG GU-009 
and NRG GU-010, will further validate Decipher’s 
role in real-time clinical decision-making, address-
ing current limitations in predictive utility.
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likelihood of metastasis, BCR, or PCSM, it does 
not directly predict treatment response.

Despite these challenges, ongoing large, random-
ized prospective trials, such as NRG GU-009 
and NRG GU-010, aim to address these limita-
tions by evaluating the clinical utility of the GC 
in real-time treatment decision-making. These 
trials will provide high-level evidence on how 
genomic risk stratification can guide treatment 
de-intensification or intensification, ultimately 
helping to bridge the gap between prognostic 
insights and actionable predictive biomarkers. 
As results from these studies become available, 
they will further clarify the GC’s role in optimiz-
ing prostate cancer management and shaping 
future clinical guidelines.

Conclusion
The integration of the Decipher GC into pros-
tate cancer management represents a significant 
advancement in personalized risk stratification 
and treatment decision-making. By providing 
independent prognostic information beyond 
traditional clinical factors, the GC enhances the 
ability to distinguish which patients may benefit 
from treatment escalation and which may be 
safely managed with de-intensified approaches. 
The results of ongoing prospective clinical trials, 
such as NRG GU-009 and NRG GU-010, are 
expected to further solidify the clinical utility of 
the GC in real-time treatment selection. Moving 
forward, the continued evolution of molecular 
diagnostics, combined with emerging therapeu-
tic advancements, will further enhance preci-
sion oncology in prostate cancer, ensuring that 
patients receive the most appropriate, individu-
alized care.

Data Availability Statement: The data that support 
the findings of this study are available on request from 
the corresponding author.

Ethics Committee Approval: N/A

Informed Consent:  N/A

Peer-review: Externally peer-reviewed.

Author Contributions:  Concept – S.L., M.S.; Design 
– S.L., M.S.; Supervision – M.S.; Literature Search – S.L., 
M.S.; Writing – S.L., S.A.B., M.S.; Critical Review – S.L., 
S.A.B., M.S.

Declaration of Interests: The authors have no con-
flicts of interest to declare.

Funding: The authors declare that this study has 
received no financial support.

References
1. Bray F, Laversanne M, Sung H, et al. Global cancer 

statistics 2022: GLOBOCAN estimates of

incidence and mortality worldwide for 36 can-
cers in 185 countries. CA Cancer J Clin. 
2024;74(3):229-263. [CrossRef]

2. Schaeffer EM, Srinivas S, Adra N, et al. NCCN
Guidelines® Insights: Prostate Cancer, Version
3.2024. J Natl Compr Canc Netw; 2024; vol
22(3):140-150. [CrossRef]

3. Shoag  J, Barbieri  CE. Clinical variability and
molecular heterogeneity in prostate cancer.
Asian J Androl. 2016;18(4):543-548. [CrossRef]

4. Lapointe J, Li C, Higgins JP, et al. Gene expression 
profiling identifies clinically relevant subtypes of
prostate cancer. Proc Natl Acad Sci U S A.
2004;101(3):811-816. [CrossRef]

5. D'Amico AV, Whittington R, Malkowicz SB, et al. 
Biochemical outcome after radical prostatec-
tomy, external beam radiation therapy, or inter-
stitial radiation therapy for clinically localized
prostate cancer. JAMA. 1998;280(11):969-974.
[CrossRef]

6. D'Amico AV, Whittington R, Malkowicz SB, et al. 
Clinical utility of the percentage of positive pros-
tate biopsies in defining biochemical outcome
after radical prostatectomy for patients with 
clinically localized prostate cancer. J Clin Oncol. 
2000;18(6):1164-1172. [CrossRef]

7. D'Amico AV, Whittington R, Malkowicz SB, et al. 
Combined modality staging of prostate carcinoma 
and its utility in predicting pathologic stage and 
postoperative prostate specific antigen failure. 
Urology. 1997;49(3A Suppl):23-30. [CrossRef]

8. Pollack A, DeSilvio M, Khor LY, et al. Ki-67 stain-
ing is a strong predictor of distant metastasis and 
mortality for men with prostate cancer treated
with radiotherapy plus androgen deprivation:
Radiation Therapy Oncology Group Trial 92-02.
J Clin Oncol. 2004;22(11):2133-2140. [CrossRef]

9. Khor LY, Bae K, Paulus R, et al. MDM2 and Ki-67
predict for distant metastasis and mortality in
men treated with radiotherapy and androgen
deprivation for prostate cancer: RTOG 92-02. J 
Clin Oncol. 2009;27(19):3177-3184. [CrossRef]

10. Tollefson MK, Karnes RJ, Kwon ED, et al. Prostate 
cancer Ki-67 (MIB-1) expression, perineural
invasion, and Gleason score as biopsy-based pre-
dictors of prostate cancer mortality: the Mayo
model. Mayo Clin Proc. 2014;89(3):308-318.
[CrossRef]

11. Freedland SJ, Gerber L, Reid  J, et al. Prognostic
utility of cell cycle progression score in men with 
prostate cancer after primary external beam
radiation therapy. Int J Radiat Oncol Biol Phys. 
2013;86(5):848-853. [CrossRef]

12. Cuzick J, Swanson GP, Fisher G, et al. Prognostic
value of an RNA expression signature derived
from cell cycle proliferation genes in patients
with prostate cancer: a retrospective study. Lan-
cet Oncol. 2011;12(3):245-255. [CrossRef]

13. Cuzick J, Berney DM, Fisher G, et al. Prognostic
value of a cell cycle progression signature for
prostate cancer death in a conservatively man-
aged needle biopsy cohort. Br J Cancer. 
2012;106(6):1095-1099. [CrossRef]

14. Cooperberg MR, Simko JP, Cowan JE, et al. Vali-
dation of a cell-cycle progression gene panel to

improve risk stratification in a contemporary 
prostatectomy cohort. J Clin Oncol. 
2013;31(11):1428-1434. [CrossRef]

15. Bishoff JT, Freedland SJ, Gerber L, et al. Prognos-
tic utility of the cell cycle progression score gen-
erated from biopsy in men treated with
prostatectomy. J Urol. 2014;192(2):409-414.
[CrossRef]

16. Kornberg Z, Cooperberg MR, Cowan JE, et al. A 
17-gene genomic prostate score as a predictor
of adverse pathology in men on active surveil-
lance. J Urol. 2019;202(4):702-709. [CrossRef]

17. Covas Moschovas  M, Chew  C, Bhat  S, et  al.
Association between oncotype DX genomic
prostate score and adverse tumor pathology
after radical prostatectomy. Eur Urol Focus. 
2022;8(2):418-424. [CrossRef]

18. Janes JL, Boyer MJ, Bennett JP, et al. The 17-gene
genomic prostate score test is prognostic for
outcomes after primary external beam radiation 
therapy in men with clinically localized prostate
cancer. Int J Radiat Oncol Biol Phys. 2023;115(1):120-
131. [CrossRef]

19. Lin DW, Zheng Y, McKenney  JK, et  al. 17-gene
genomic prostate score test results in the canary 
prostate active surveillance study (PASS) cohort. 
J Clin Oncol. 2020;38(14):1549-1557. [CrossRef]

20.	 Feng FY, Huang H-C, Spratt DE, et al. Validation 
of a 22-gene genomic classifier in patients with 
recurrent prostate cancer: an ancillary study of 
the NRG/RTOG 9601 randomized clinical trial. 
JAMA Oncol. 2021;7(4):544-552. [CrossRef]

21. Nguyen PL, Huang HR, Spratt DE, et al. Analysis
of a biopsy-based genomic classifier in high-risk
prostate cancer: meta-analysis of the NRG
oncology/Radiation Therapy Oncology Group
9202, 9413, and 9902 Phase 3 Randomized Tri-
als. Int J Radiat Oncol Biol Phys. 2023;116(3):521-
529. [CrossRef]

22. Spratt  DE, Liu  VYT, Michalski  J, et  al. Genomic
classifier performance in intermediate-risk pros-
tate cancer: results from NRG oncology/RTOG
0126 randomized Phase 3 trial. Int J Radiat Oncol
Biol Phys. 2023;117(2):370-377. [CrossRef]

23. Erho N, Crisan A, Vergara  IA, et  al. Discovery
and validation of a prostate cancer genomic clas-
sifier that predicts early metastasis following
radical prostatectomy. PLOS One.
2013;8(6):e66855. [CrossRef]

24. Zaorsky NG, Proudfoot JA, Jia AY, et al. Use of
the Decipher genomic classifier among men with 
prostate cancer in the United States. JNCI Cancer 
Spectr. 2023;7(5):pkad052. [CrossRef]

25. Jairath NK, Dal Pra A, Vince R, Jr, et  al. A sys-
tematic review of the evidence for the decipher
genomic classifier in prostate cancer. Eur Urol. 
2021;79(3):374-383. [CrossRef]

26. Vince RA, Jr, Jiang R, Qi J, et al. Impact of Deci-
pher Biopsy testing on clinical outcomes in local-
ized prostate cancer in a prospective statewide
collaborative. Prostate Cancer Prostatic Dis.
2022;25(4):677-683. [CrossRef]

27. Kim HL, Li P, Huang HC, et al. Validation of the
Decipher Test for predicting adverse pathology
in candidates for prostate cancer active

https://dx.doi.org/10.3322/caac.21834
https://dx.doi.org/10.6004/jnccn.2024.0019
https://dx.doi.org/10.4103/1008-682X.178852
https://dx.doi.org/10.1073/pnas.0304146101
https://dx.doi.org/10.1001/jama.280.11.969
https://dx.doi.org/10.1200/JCO.2000.18.6.1164
https://pubmed.ncbi.nlm.nih.gov/9123732/
https://dx.doi.org/10.1200/JCO.2004.09.150
https://dx.doi.org/10.1200/JCO.2008.19.8267
https://dx.doi.org/10.1016/j.mayocp.2013.12.001
https://dx.doi.org/10.1016/j.ijrobp.2013.04.043
https://dx.doi.org/10.1016/S1470-2045(10)70295-3
https://dx.doi.org/10.1038/bjc.2012.39
https://dx.doi.org/10.1200/JCO.2012.46.4396
https://dx.doi.org/10.1016/j.juro.2014.02.003
https://dx.doi.org/10.1097/JU.0000000000000290
https://dx.doi.org/10.1016/j.euf.2021.03.015
https://dx.doi.org/10.1016/j.ijrobp.2022.06.101
https://dx.doi.org/10.1200/JCO.19.02267
https://dx.doi.org/10.1001/jamaoncol.2020.7671
https://dx.doi.org/10.1016/j.ijrobp.2022.12.035
https://dx.doi.org/10.1016/j.ijrobp.2023.04.010
https://dx.doi.org/10.1371/journal.pone.0066855
https://dx.doi.org/10.1093/jncics/pkad052
https://dx.doi.org/10.1016/j.eururo.2020.11.021
https://dx.doi.org/10.1038/s41391-021-00428-y


4 • Li et al. Decipher Genomic Classifier in Prostate Cancer� Eurasian J Med 2025; 57(2): 1-4

surveillance. Prostate Cancer Prostatic Dis. 
2019;22(3):399-405. [CrossRef]

28.	 Parallel Phase III randomized trials of genomic-risk 
stratified unfavorable intermediate risk prostate 
cancer: de-intensification and intensification clinical 
trial evaluation (GUIDANCE). National Library of 
Medicine (US). https://​clinical​trials.g​ov/study​/
NCT0505​0084.

29.	 Parallel Phase III randomized trials for high risk pros-
tate cancer evaluating de-intensification for lower 
genomic risk and intensification of concurrent ther-
apy for higher genomic risk with radiation 

(PREDICT-RT*). National Library of Medicine 
(US). https://​clinical​trials.g​ov/study​/NCT0451​
3717.

30.	 Dal Pra A, Ghadjar P, Hayoz S, et  al. Validation 
of the Decipher genomic classifier in patients 
receiving salvage radiotherapy without hormone 
therapy after radical prostatectomy - an ancillary 
study of the SAKK 09/10 randomized clinical 
trial. Ann Oncol. 2022;33(9):950-958. [CrossRef]

31.	 Feng FY, Huang HC, Spratt DE, et al. Validation 
of a 22-gene genomic classifier in patients with 
recurrent prostate cancer: an ancillary study of 

the NRG/RTOG 9601 randomized clinical trial.. 
JAMA Oncol. 2021;7(4):544-552. [CrossRef]

32.	 Ross  AE, Johnson  MH, Yousefi  K, et  al. Tissue-
based genomics augments post-prostatectomy 
risk stratification in a natural history cohort of 
intermediate- and high-risk men. Eur Urol. 
2016;69(1):157-165. [CrossRef]

33.	 Den  RB, Yousefi  K, Trabulsi  EJ, et  al. Genomic 
classifier identifies men with adverse pathology 
after radical prostatectomy who benefit from 
adjuvant radiation therapy. J Clin Oncol. 
2015;33(8):944-951. [CrossRef]

https://dx.doi.org/10.1038/s41391-018-0101-6
https://clinicaltrials.gov/study/NCT05050084
https://clinicaltrials.gov/study/NCT05050084
https://clinicaltrials.gov/study/NCT04513717
https://clinicaltrials.gov/study/NCT04513717
https://dx.doi.org/10.1016/j.annonc.2022.05.007
https://dx.doi.org/10.1016/j.eururo.2015.05.042
https://dx.doi.org/10.1016/j.eururo.2015.05.042
https://dx.doi.org/10.1200/JCO.2014.59.0026

