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PROSTOX, a signature of late GU toxicity after SBRT radiotherapy in MIRAGE, a prospective trial
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PROSTOX is a previously identified germline We evaluatgc_j the existing PROSTOX signature’s performance in predicting physpan-scored L fegatve requlaton of iﬁi!ﬂ;i:ﬁg 2
genetic signature found to predict late Grade > 2 late GU toxicity by MIRAGE treatment arm. Model performance was assessed using 5 it Taglation o macrophiage ashEnon ;
) ) o _ s . : . U

genitourinary (GU) toxicity after stereotactic body sensitivity, specificity, positive predlqtlve value (PEV), negative predlctlve value (NF_’V), an(_j | e e
radiotherapy (SBRT)!" using microRNA-based AUC (T.able 2, Figure 1). We ysgd linear regression to assess if PROSTOX score is prec.jlc.tlve regulation of leukocyte differentiation @) |
variants (mirSNPs)2. MIRAGE was a prospective of.t.oxmlty grade ove_rall anq V\(lthln treatment arm (Figure 2). We al§q evaluated the predictive negiﬂt'.-vl?;jgzlsaﬂob?oifytﬂtﬁ:tiZizzaeiz 2 eene Ratio
clinical trial evaluating toxicity in patients treated utility of PROSTOX in predicting acute or chronic grade > 2 GU toxicity (Table 2, 3). egulation of MHC class Il osyntnetio procoss @ ; 212

. . negative regulation or cell activation :
with CT or MRI-guided SBRT (Table 1). We performed a gene ontology (GO) analysis®® to assess biological pathways involved in the R _ negive regulation of leukocyte asation ® o

. . ] ] o ) ] positive regulation of cytokine production involved in immune response '

W uated the ability of PROSTOX 1 PROSTOX signature compared to preliminary acute or chronic GU toxicity mirSNP genetic natural killer cell mediated immune response to tumor cel o @ ox

© ev? L:a © di etla tl | él(j foxicity Mllg AGE at signatures, using an adjusted p-value cutoff of 0.05 with a universal genomic background oqulation of natural Kiler cell mediated Immune r6500mee 6 Lmon aot , |

accurate y pre ICt [ate OXICl y In a (Figure 3) natural killer cell mediated cytotoxicity directed against tumor cell target o Adjusted
the 2_year fO“OW-Up pOint' vascular endothelial growth factor production O p-value
regulation of cell division ‘
- = regulation of vascular endothelial growth factor production ‘ 0.004
We also investigated MIrSNP Signatures of acute Genetlc Slgnature Performance negative regulation ofe;faithelial cell di:erentiation : 0.003
. .. regulation of cardiocyte differentiation
or chronic GU tOXlClty, as well as performed gene Table 2. PROSTOX Late GU Toxicity Signature Performance Metrics Thle 3 PROSTOX g : positive regulation of vascular endothelial growth factor production @ 0.002
' i " i aple 5. oes no negative regulation of cell cycle phase transition O 0.001
ontology analys_eg to |_dent|fy path.vyallys Involved In Data N Num Sensitivity Specificity PPV NPV AUC oredict Acute GU Toxicity connective tissue replacement ® -
these three radiation-induced toxicities. Tox (Grade >= 2) positive regulation of protein export from nucleus o
MIRAGE Overa” 147 31 0581 0940 0720 0893 0760 ACUte GU ectopic germ cell programmed cell death ®
MIRAGE MRI 76 14 0.571 0.952 0.727 0.908 0.762 Tox No Tox negative regulation of extrinsic apoptotic signaling pathway @)
MIRAGE CT 71 17 0.588 0.926 0.714 0.877 0.757 Tox 9 10 negative regulation of autophagy :
. . cell cycle checkpoint signaling
Original Signature 93 14 0.714 0.924 0.625 0.948 0.819 Pred No Tox| 41 87 negative regulation of apoptotic signaling pathway ‘
Validation COhort MIRAGE Acute 147 50 0.180 0.897 0.474 0.680 0.538 Fisher's p_value = (0.203 Late Acute Chronic
MIRAGE Chronic 147 31 0.032 0.845 0.053 0.766 0.439 Figure 3. Top Gene Ontology enriched pathways involved in PROSTOX (Late), Acute, and Chronic GU
Table 1. MIRAGE Demographic Information o 1.00 . toxicity. EROSTOX Is enriched in immune response regulation, cytokine production, and immune cell
- differentiation and activation, whereas acute and chronic GU toxicities are enriched in natural killer tumor
(Ov?rall) (MRé) : CT1) o | :!: response, immune cell differentiation, and apoptotic processes.
n=147 n=7/ n=7 e 0.75 A
o N
GU > 2 Toxicity Category z Q- % ° y Arm :
None 64 (43.5%) 42 (55.3%) 22 (31.0%) f }lj ? 0.50 i 2 B CT Conclusions
Acute 51 (34.7%) 20 (26.3%) 32 (45.1%) S S o N B R . . . ., .
(o ° >
Late 32 (21.8%) 14 (18.4%) 17 (23.9%) } g PROSTO_X Is confirmed to predict Ia.te Grade > 2 GQ tox.|C|ty in patients
S - R 0.25 treated with SBRT, regardless of delivery method, with high accuracy.

Age S [ — CT . l « PROSTOX does not predict acute or chronic Grade > 2 GU toxicity, but we
Mean (SD) 711 (6.73) 70.7 (6.68) 71.5(6.81) D o de s oo g 0.00 ) identified preliminary miRSNP signatures for both.
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Race & Ethnicity Specificity Late U Toxiclty Brads GO analys_,ls re\_/e_a_led distinct t_)lologl_cal pathway |nvolvement In late, a_cutg,
White 118 (80.3%) 61 (80.3%) 57 (80.3%) Figure 1. ROC plot displaying PROSTOX accuracy for and chronic toxicities, suggesting unique molecular mechanisms contributing
Black 9(6.1%)  5(6.6%) 4 (5.6%) predicting Late GU toxicity in MIRAGE MRl and CT arms.  Figure 2. Relationship between Late GU Grade and to these different radiation-induced toxicities.

, . ; . This displays numeric output from PROSTOX, not its PROSTOX score predicted value by treatment arm in . . .
Asian 15(10.2%) 8(10.5%) 7 (9.9%) binary classification. The numeric AUCs are 0.83 and 0.71  MIRAGE. PROSTOX is associated to grade overall  These findings could ultimately allow the development of future therapeutic
Hispanic 5 (3.4%) 2 (2.6%) 3 (4.2%) for MRI and CT, respectively, which differ from the binary (p=8.1E-6), in MRI (p=2.1E-5), and in CT arms (p=0.045). strategies for toxicity prevention.
AUC presented in Table 2.
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