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Radiotherapy for prostate cancer

Won Park, MD

Department of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Radiotherapy has an important role in the management of prostate cancer patients. It can be used as definitive treatment
in place of surgery, postoperative adjuvant radiotherapy, or salvage treatment when recurrences develop after surgery.
During definitive radiotherapy treatment, dose escalation can improve biochemical control but has not led to improved
survival to date. Hypofractionated radiotherapy is applied for prostate cancer treatment, since prostate cancer has a
low a/@ ratio. Contrary to theoretical expectations, hypofractionated treatment does not show improved therapeutic
results and decreased toxicity, but it can reduce overall treatment time. Ongoing non-inferiority trials may assist in
determining optimal hypofractionated treatment regimens. Adjuvant radiotherapy in patients with pathological T3
or positive resection margins can improve biochemical control and might increase overall survival. However, there is
debate regarding the superiority of adjuvant radiotherapy over early salvage radiotherapy in high-risk patients after
surgery. To address this issue, it will be necessary to wait for the results of current randomized trials.
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Table 1. Randomized controlled phase Il studies about dose escalation of definitive radiotherapy for prostate cancer

Study Total dose

(periods) Number (Gy) Stage Treatment outcomes Late toxicities
MDACC [6,7] 301 70vs. 78 T1b-T3 8 yr FFS 59% vs. 78% (P=0.004) Gl grade =2 13% vs. 26% (P=0.013)
(1993-1998) 8yr 0S 78% vs. 79% (P=0.315) GU grade =2 8% vs. 13% (P=0.692)
PROG 9509 [8,9] 393 70.2vs.79.2  T1b-T2b 5 yr BFFS 61% vs. 80% (P<0.001) Gl grade =2 13% vs. 24% (P=0.09)
(1996-1999) 10 yr OS 78.4% vs. 83.4% (P=0.41) GU grade =2 25% vs. 29% (P=0.79)
Dutch [10,11] 664 68 vs. 78 T1b-T4 10 yr BFFS 43% vs. 61% (P=0.046) Gl grade =2 25% vs. 35% (P=0.04)
(1997-2003) 7yr 0S 75% vs. 75% (P=0.45) GU grade =2 41% vs. 40% (P=0.6)
GETUG 06 [12] 306 70 vs. 80 T1b-T3a 5 yr biochemical relapse rate 39% vs. 28% Gl grade =2 14% vs. 20% (P=0.22)
(1999-2002) (P=0.036) GU grade =2 10% vs. 18% (P=0.046)

MDACC, M.D. Anderson Cancer Center; FFS, freedom free biochemical failure or clinical failure; Gl, gastrointestine; OS, overall survival; GU, genitourinary; PROG,
Proton Radiation Oncology Group; BFFS, biochemical failure free survival; GETUG, Genito-Urinary Tumor Group.
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Table 2. Phase Ill randomized controlled studies for prostate cancer comparing conventional fractionation and moderate hypofractionation

Study BED

(periods) Number  Inclusion Treatment scheme (Gy, a/g=1.5) Treatment outcomes Late toxicities
Old randomized trials
Lukka et al. [13] 936 T1-12 1) 66 Gy/33 frs/6.5 wk 1) 154 5 yr BCF 53% vs. 60% Gl grade >3 1.3% vs. 1.3%
Canada (1995-1998) 2)52.5 Gy/l20 frs/Awk ~ 2) 144 5 yr OS 85% vs. 88% GU grade =3 1.9% vs. 1.9%
Yeoh et al. [14] 217 T1-T2 1) 64 Gy/32 frs/6.5 wk 1) 149 7.5 yr BFFS 34% vs. 53%
Australia 2) 55 Gy/20 frs/4 wk 2) 156 (P<0.05)
(1996*2003) 7.5 yr 0S 76% vs. 78% (P:NS)
Modern randomized trials: superiority trials
Arcangeli et al. 168 High risk 1) 80 Gy/40 frs/8 wk 1) 187 5 yr BFFS 79% vs. 85% Gl grade >2 16% vs. 17%
(15-17] 2) 62 Gy/20 frs/5 wk 2) 190 (P=0.065) (P=0.571)
Regina Elena 5yr 05 92% vs. 98% GU grade =2 11% vs. 14%
Pollack et al. [18] 303 Intermediate 1) 76 Gy/38 frs/7.5 wk 1177 5yr BCF 15% vs. 19% Gl grade =2 22% vs. 18%
FCCC and highrisk 2y 702 Gy/26 frs'5wk ~ 2) 197 (P=0.268) (P=0.39)
(2002-2006) GU grade >213%vs. 22%
(P=0.16)
Hoffmanetal.[19] 203 Low and 1) 75.6 Gy/42 frs/8.5wk 1) 166 5 yr BFFS 92% vs. 96% Gl grade >2 5% vs. 1%
MDACC intermediate ) 75 Gy/30 frs/6 wk 2) 187 (P=0.23) (P=0.11)
(2001,201 0) risk GU grade >217% vs. 16%
(P=0.97)
Ongoing non-inferiority trials
CHHiP (MRC) 3216  lowand 1) 74 Gy/37 frs 10173
'thrmed'ate 2) 57 Gyf3 Gy 2) 180
" 3) 60 Gy/3 Gy 3) 171
RTOG 0415 1067 Low risk 1) 73.8 Gy/41 frs 1) 162
2) 70 Gy/28 frs 2) 186
PROFIT (OCOG) 1204 Intermediate 1) 78 Gy/39 frs 1) 182
risk 2) 60 Gy/20 frs 2) 180

BED, biologically equivalent dose; BCF, biochemical failure; Gl, gastrointestine; OS, overall survival; GU, genitourinary; BFFS, biochemical failure free survival; NS, not
significant; FCCC, Fox Chase Cancer Center; MDACC, M.D. Anderson Cancer Center; CHHiP, Conventional or Hypofractionated High-dose Intensity-modulated radio-
therapy in Prostate cancer; MRC, Medical Research Council; RTOG, Radiation Therapy Oncology Group; PROFIT, Prostate Fractionated Irradiation Trial, OCOG, Ontario
Clinical Oncology Group.
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Table 3. Extreme hypofractionation phase /Il trials for prostate cancer
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Table 4. Phase 3 randomized trials evaluating adjuvant radiotherapy versus observation after radical prostatectomy

Study Number Inclusion Outcomes (control vs. ART) Toxicities (control vs. ART)
ARO 9602 [32] 307  pT3 with undetectable 10 yr FFBR: 35 vs. 56 (P<0.0001) Gl and GU grade >1:4 vs. 22
('| 997_2004) PSA (P<00001)
EORTC 22911 [33] 1005  pT3 positive RM 10 yr FFBR: 41 vs. 61 (P<0.0001) Gl grade >2: 2 vs. 3 (P=0.47)
(1882-2001) 10 yr locoregional relapse: 17 vs. 7 (P<0.0001) GU grade >2: 14 vs. 21 (P=0.003)

10 yr distant metastasis: 11 vs. 10 (P=NS)
10 yr overall survival: 81 vs. 77 (P=NS)
SWOG 8794 [34,35] 425  pT3 positive RM 10 yr FFBR: 25 vs. 51 (P<0.001) Gl and GU grade >1: 12 vs. 24
(1988-1997) 10 yr metastasis-free survival: 61 vs. 71 (P=0.016) (P=0.002)
10 yr overall survival: 66 vs. 74 (P=0.023)

ART, adjuvant radiotherapy; ARO, Arbeitsgemeinschaft Radiologische Onkologie; PSA, prostate specific antigen; FFBR, freedom free biochemical recurrence; Gl, gastro-
intestine; GU, genitourinary; EORTC, European Organization for Research and Treatment of Cancer; RM, resection margin; SWOG, Southwest Oncology Group.
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