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Abstract: MIRAGE is a prospective, randomized, controlled, single-center phase Il superiority
study designed to determine whether reducing the PTV margin guided by MRI can significantly re-
duce the incidence of moderate toxicity in patients undergoing prostate stereotactic body radiother-
apy(SBRT). The primary endpoint of the study was acute genitourinary toxicity of grade 2 or high-
er, and the secondary endpoints included acute gastrointestinal toxicity of grade 2 or higher and
dynamic changes in patient-reported quality of life scores. Due to the interim analysis showing that
the number of enrolled patients had reached the statistical analysis requirements, the study was
closed to accrual early. A total of 156 patients (77 in the CT-guided group and 79 in the MRI-
guided group) were included in the study. The results showed that the incidence of acute grade 2
or higher genitourinary toxicity in the MRI-guided group was significantly lower than that in the
CT-guided group (24.4% vs 43.4% , P=0.01). In addition, the incidence of acute gastrointestinal
toxicity of grade 2 or higher and some patients’ reported quality of life outcomes also showed that
the MRI-guided group was superior to the CT-guided group. Therefore, MRI-guided prostate SBRT
can significantly reduce moderate acute toxicity compared to CT-guided. However, long-term fol-
low-up outcomes are still needed to determine whether the long-term toxicity can be reduced and
whether the long-term efficacy is consistent.

Subject words: prostate cancer; stereotactic body radiotherapy; acute toxicity; patient reported
quality of life score
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Notes: CT:computed tomography; MRI:magnetic resonance imaging;SBRT: stereotactic body radiotherapy

Figure 1 CONSORT diagram!’
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Table 1 Incidence of acute highest-grade treatment-related toxic effects 3 months or less after SBRT*!"!

CT-guided SBRT (n=76) MRI-guided SBRT(n=78) P
Adverse event
Grade 1 Grade 2 Grade 3 Grade =2  Grade 1 Grade 2 Grade 3 Grade =2 value”
Genitourinary
Any* 34(44.7) 32(42.1) 1(1.3) 33(43.4) 39(50.0) 19(24.4) 0 19(24.4) 0.006
Cystitis 2(2.6) 2(2.6) 0 2(2.6) 0 0 0 0 0.12
Hematuria 1(1.3) 1(1.3) 0 1(1.3) 2(2.6) 1(1.3) 0 1(1.3) 0.50
Urinary frequency 32(42.1) 24(31.6) 0 24(31.6) 28(359) 12(154) 0 12(15.4) 0.01
Urinary incontinence 9(11.8) 3(3.9) 0 3(3.9) 4(5.1) 2(2.6) 0 2(2.6) 0.34
Urinary retention 10(13.2) 20(26.3) 1(1.3) 21(27.6) 7(9.0) 9(11.5) 0 9(11.5) 0.006
Urinary tract infection 0 0 0 0 0 0 0 0 050
Urinary urgency 20(26.3) 9(11.8) 0 9(11.8) 19(24.4) 5(6.4) 0 5(6.4) 0.14
Dysuria 9(11.8) 5(6.6) 0 5(6.6) 1(1.3) 5(6.4) 0 5(6.4) 0.50
Gastrointestinal
Any* 34(44.7)  8(10.5) 0 8(10.5) 23(29.5) 0 0 0 0.001
Colitis 1(1.3) 2(2.6) 0 2(2.6) 0 0 0 0 0.12
Constipation 3(3.9) 0 0 0 3(3.8) 0 0 0 0.50
Diarrhea 22(28.9) 5(6.6) 0 5(6.4) 15(19.2) 0 0 0 0.01
Nausea 0 0 0 0 0 0 0 0 0.50
Proctitis 15(19.7) 5(6.6) 0 5(6.4) 9(11.5) 0 0 0 0.01
GI hemorrhage 4(5.3) 3(3.9) 0 3(3.8) 1(1.3) 0 0 0 0.06
Rectal pain 2(2.6) 2(2.6) 0 2(2.6) 1(1.3) 0 0 0 0.12
Sexual
Any* 2(2.6) 0 0 0 0 0 0 0 0.50
Erectile dysfunction 2(2.6) 0 0 0 0 0 0 0 0.50

Notes : Abbreviations : CT : computed tomography ; MRI: magnetic resonance imaging; SBRT :stereotactic body radiotherapy.

a: Toxic effects were graded according to Common Terminology Criteria for Adverse Events,version 4.03.
b: P values compare grade 2 or more toxic effects between the CT-guided and the MRI-guided SBRT arms ,using x* or Fisher exact test when appro-

priate. One-sided P values presented with a significance threshold of 0.025.

¢: Any genitourinary , gastrointestinal ,or sexual toxic effect indicates the highest-grade adverse event in that domain for all patients. Patients may

have experienced more than 1 category of adverse event
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Notes: A and C,Longitudinal changes in Expanded Prostate Cancer Index Composite-26 (EPIC-26) urinary incontinence and total
bowel domain scores. P values were determined by the Mann-Whitney test. B and D, Thresholds were 15 or more points (increase) for

International Prostate Symptom Score (IPSS) and 12 or more points (decrease) for EPIC-26 bowel domain scores. P values were deter-
mined by the y* test. CT indicates computed tomography ; MRI, magnetic resonance imaging;SBRT,stereotactic body radiotherapy

Figure 2 Short-term changes in patient-reported outcomes'"’
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