
PROSTATE CANCER OVERVIEW

PROSTOX

MiraDX’s PROSTOX assays analyze germline DNA to determine if a patient 
has a genetically higher risk of late grade ≥2 genitourinary (GU) toxicity 
following radiation therapy (RT). 

Two PROSTOX tests provide a low or high risk result to help choose the 
safest course of treatment to avoid toxicity in the management of a patient's 
prostate cancer (PC). If a patient is high risk to one test, there is only a 10% 
chance that they will be high risk to the other test, supporting that very 
few patients  (~1%) are “radiosensitive” and unable to receive RT for the 
treatment of their PC.

PC a�ects nearly 270,000 patients each 

year,1 and is the third leading cause of 

cancer mortality in men2 in the U.S. It 

mainly a�ects those over 65 years of 

age.  If the cancer is localized, there is an 

excellent five-year survival rate of  >99%.1

TREATMENT OPTIONS AND SIDE EFFECTS

Physicians often face di�cult choices 

when deciding on a course of treatment 

for PC patients. RT is an e�ective 

treatment option and is performed on 

approximately half of men diagnosed 

with localized PC.  

However,  15% or more of patients treated 

with RT develop late grade ≥2 GU toxicity. 

This can include urinary retention, 

pain, increased urinary frequency, and 

bleeding.3,4 Rates of late GU toxicity are 

similar whether treatment is delivered 

by CFRT (1.8-2.0 Gy per fraction over 35 

or more sessions) or SBRT ( >7 Gy per 

fraction  over 7 or less sessions).5,6

mirSNP DNA SIGNATURES AND 
RADIATION TOXICITY

Genomic factors play an important role in  

clinical radiosensitivity. miRNAs are small, 

non-coding regulatory RNAs that are key 

directors of stress response pathways, 

including the DNA damage and immune 

responses.  miRNAs have also been 

found to be critical in the response to RT, 

both locally and systemically.7

THE PROSTOX ASSAYS*

PROSTOX ultra

Predicts toxicity from 7 or less 
fractions, stereotactic body 
radiotherapy (SBRT)

NPV = 95%, Sensitivity = 79%, 
Specificity = 95%, PPV = ~75%10

PROSTOX CFRT

Predicts toxicity from 35 or 
more fractions, conventionally 
fractionated radiotherapy (CFRT)

NPV = 92.5%, Sensitivity = 79%, 
Specificity = 95%, PPV = ~72%10
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New genetic assays to help prostate cancer 

patients avoid radiation toxicity
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Tests are convenient, non-invasive 
DNA tests, consisting of germline 
DNA collected and analyzed from 
buccal swabs.

*

PROSTOX 
Testing
Risk Stratification

Risk of toxicity ~75%
High Risk

Risk of toxicity ~5%
Low Risk

Currently, PROSTOX is not validated 
for moderately hypofractionated 
radiotherapy (MHFRT) or brachytherapy.



NEW CLASS OF GENETIC VARIANTS APPLIED

Recent studies have identified miRNA-associated germline single nucleotide polymorphisms (mirSNPs) that play a key role in 

determining a patient’s risk of late GU toxicity to RT.8,9

A 2022 study identified mirSNP signatures that predict late grade ≥2 GU toxicity following SBRT or CFRT.10 These findings have 

now been independently validated in a post-op SBRT study11 as well as in a clinical utility study.12 These signatures allow the 

safest RT approach to be selected to help avoid late radiation toxicity.

After SBRT After CFRT

Tech note, cont.

p < 0.0001

D A Y S
0

0.00

0.25

0.50

0.75

1.00

1,000

p < 0.0001

D A Y S

0

0.00

0.25

0.50

0.75

1.00

1,000 2,000 3,000

1. American Cancer Society 2022  https://www.cancer.org/cancer/prostate-cancer/about/key-statistics.html

2. Litwan, Mark S., Tan, Hung-Jui.  The Diagnosis and Treatment of Prostate Cancer--A Review JAMA. 2017;317(24):2532-2542. doi:10.1001/jama.2017.7248

3. Michalski JM, et al.  E�ects of standard vs dose-escalated radiation therapy for patients with intermediate-risk prostate cancer:  The NRG Oncology RTOG 0126 Randomized Clinical 

Trial.  JAMA Oncol 2018:4:e180039.  https://doi.org/10.1001/jamaoncol.2018.0039.

4. Meir RM, et al.  Multicenter trial of stereotactic body radiation therapy for low- and intermediate-risk prostate cancer:  survival and toxicity endpoints.  Int J Radiat Oncol Biol Phys 

2018;102:296-303.

5. Widmark A, et al.  Ultra-hypofractionated versus conventionally fractionated radiotherapy for prostate cancer;  5-year outcomes of the HYPO-RT-PC randomized, non-inferiority, phase 3 

trial.  Lancet 2019;394:385-95.

6. Kishan AU, et al.  Long-term outcomes of stereotactic body radiotherapy for low-risk and intermediate-risk prostate cancer.  JAMA Network Open 2019;2:e188006.

7. Weidhaas JB, et al., MicroRNAs as potential agents to alter resistance to cytotoxic anticancer therapy. Cancer Res. 2007 Dec 1;67(23):11111-6. doi: 10.1158/0008-5472.CAN-07-2858.

8. Kalbasi A, Kamrava M, Chu FI, et al. A Phase II Trial of 5-Day Neoadjuvant Radiotherapy for Patients with High-Risk Primary Soft Tissue Sarcoma. Clin Cancer Res. 2020;26(8):1829-1836. 

doi:10.1158/1078-0432.CCR-19-3524.

9. Weidhaas JB, et al.  The KRAS-variant and cetuximab response in head and neck squamous cell cancer.  A secondary analysis of a randomized clinical trial. JAMA Oncol 

2017;3(4):483-491.

10. Kishan A, et al. Germline variants disrupting microRNAs predict long-term genitourinary toxicity after prostate cancer radiation. Journal for Radiotherapy  and Oncology 

2022;167:226-232. doi: 10.1016/j.radonc.2021.12.040.

11. Kishan AU, Marco N, Ma TM, Steinberg ML, Sachdeva A, Cao M, Ballas LK, Rietdorf E, Telesca D, Weidhaas JB. Application of a genetic signature of late GU toxicity in SCIMITAR, a 

Post-op SBRT trial. Clin Transl Radiat Oncol. 2023 Feb 8;39:100594. doi: 10.1016/j.ctro.2023.100594. PMID: 36880064; PMCID: PMC9984404.

12. Weidhaas, JW, Marco N, Steinberg, ML, Lee A, Xiang M, Valle LF, Casado M, Stube A, Telesca D, Kishan AU. Early findings from the GARUDA trial: The impact of a genetic signature of 

late radiation toxicity on prostate cancer treatment decision making. JCO 41, 5089-5089(2023). DOI:10.1200/JCO.2023.41.16_suppl.5089. NCT04624256.

REFERENCES

PROSTOXTM TECH NOTE | PROSTOX@MIRADX.COM | 424-387-8100 | COPYRIGHT © 2022-2024 MIRADX, INC. ALL RIGHTS RESERVED. 

Analysis of germline DNA to identify genetic 
variants that predict increased risk of late 
grade ≥2 GU toxicity following RT   

Predictive algorithm utilizing 
PCR-based Taqman genotyping

Low risk

High risk

Buccal mucosal cells collected with 
a swab and test kit and returned to 
MiraDX Laboratory
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Performance of predictive model for late grade ≥2 genitourinary toxicity

Predicted low-risk of toxicity Predicted high-risk of toxicity


