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Pelvic RT is controversial
—n-m

RTOG 9413 WPRT vs. PORT Trend PFS benefit for
(2007) 2 Neoadj vs. Adj ADT  WPRT/NHT (and PORT/AHT)
GETUG-01 446 Lower pelvis RT vs. No difference in OS or EFS
(2016) PORT

100 4

WP/NHT vs
PO/NHT p=0.066
WP/AHT p=0.022

PO/AHT p=0.75

% ALIVE WITHOUT
DISEASE
g &88& 3283

- .:-‘..‘I_;L-\;‘:'_-:-x____."_"“
e
WP+ NHT PR e

________ PO + NHT Owverall: p-value=0.065 -~ _ ____
g ————— WP+ AHT
== PO+ AHT

0 . . . . . . . . .
i} 1 2 3 4 5 & 7 a 9 10

Lawton et al. JIROBP, 2007

YEARS SINCE RANDOMIZATION ﬁ
Pommier et al. JROBP, 2016



Wang-Chesebro et al. JROBP 2006



IMRT outcomes

Prostate | Prostate | Pelvis Pelvis Acute

dose fxn G2 Gl

(Gy)

Muren 2008 43 70 35 50 25 28% | 28% 0% 0%

Sanguineti 2008 87 76 38 54 30 43.7% | 43.7% 5.7% 8%

Muren 2008 43 70 35 50 25 28% | 28% 0% 0%
Pervez 2010 60 68 25 45 25 35% |33.3% 0% 6.7%
Bayley 2010 10  79.8 42 55.1 29 31.1% | 43.7% 1.9%  2.9%

3
Deville 2010 30  79.2 44 45 25 50% | 50% 0% 3%
Ishii 2016 11 78 39 46.8 26 14%— 13% 0% 0%




Proton therapy better spares OARs
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The toxicity profile for prostate cancer
patients who receive proton therapy
and pelvic nodal irradiation is not well
described in the published literature.
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PCG-REG001-09

Evaluation Tracking Project: A

Prospective Chart Review of Patients
Treated with Radiation Therapy

Sites participating:
Procure Oklahoma City
Northwestern

Procure New lJersey
HUPTI

Univ of Washington
Scripps

Willis-Knighton

Univ of Maryland
Mavyo Clinic Arizona

-

.

CURRENT
ENROLLMENT:

8,825

~

/

Enroliment by Disease

Site

Anus/Anal Canal

Breast

CNS Adult

CNS Pediatric

Colorectal

Esophagus

Gallbladder
Gynecological

Head & Neck
Hodgkin’s Lymphoma
Kidney/Ureter
Liver/Bile Duct

Lung

Metastatic Disease
Non-Hodgkin’s
Lymphoma

m
()

Pancreas
Prostate

Sarcoma/Chordoma

Grand Total

34
599
874
529

93
154
175

6

45
824
106

12

77
542
245

78
173
58
3536

614
46

8825



Methods

e 3,210 enrolled prostate cancer patients

* 85 patients met the following criteria:
— Definitive RT using only proton therapy
— Prostate + pelvic lymph nodes

 Treated across 7 institutions between
2010-2016

« CTCAE v4.0 D
7 4



Methods

* Supine

* Empty rectum

* Void then drink 16-32 0z H20 prior to treatment
e Rectal hydrogel spacer in 20-30%

* Rectal balloon in 20-30%

* Fiducial markers in all

* Daily IGRT
— Orthogonal kV films

— 2 centers used CBCT ﬁ



Treatment Planning

* Prostate + SV
— Proximal 33-50% SV
— PTV margin: 5-6 mm except 3-5 mm posteriorly

* Elective pelvic nodes
— Defined as per the RTOG atlas
— One institution treated a mini-pelvic field
— PTV margin: 5 mm

* Involved pelvic node ‘}

N
— PTV margin: 5-7 mm
D



| N %

Age (yr), median 69
Range 53.9-79.9
Pre-PBT PSA (ng/mL), median 8.21
Range 0.1-126.18
Gleason score
6 2 2.4
7 16 18.8
8 37 43.5
9 26 30.6
10 4 4.7
Clinical T stage
Tl 29 34.1
T2 41 48.2
T3 14 16.5
Unknown 1 1.2
Clinical N stage
NO 66 77.6
N1 6 7.1
Unknown 13 15.3
Clinical M stage
MO 71 83.5
Mila 1 1.2

_ Unknown 13 15.3
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Androgen deprivation therapy
Prior to PBT
During PBT

Elective pelvis dose (GyE)
Median
Range

Elective pelvis fractions
Median
Range

Prostate + SV total dose (GyE)
Median
Range

Prostate + SV total fractions
Median
Range

Involved node dose (GyE)
Median
Range

Involved node dose fractions
Median
Range

51
66

46.9
39.7-56

25
24-30

79.4
70-80.2

44
35-54

66.5
59.4-
70.6

37
30-44

60
77.6

Proton technique
Pencil beam scanning
Uniform scanning

Field arrangement
Opposed laterals
Opposed laterals + PA

58
27

57
28

%

68.2
31.8

67.1
32.9
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Maximum toxicity

N

Grade 1 Grade 2 Grade 3
Acute GI 14 (16.4) 2 (2.4) 0
Acute GU 51 (60) 29 (34.1) 0

Median follow up 9.1 months




Acute GI Toxicity

20.0
18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Diarrhea Rectal hemorrhage Proctitis Nausea

W Gradel M Grade?2

Late Gl Toxicity

20.0
18.0
16.0
14.0
12.0
10.0

8.0

6.0

4.0
2.0
0.0

Diarrhea Rectal hemorrhage Proctitis Nausea ‘
W Gradel W Grade2 = Grade3




AcutefB U oxicityr

80.08
70.08
60.08
50.08
40.0%
30.08
20.03
10.0@

0.0B

Frequency?l Urgencyll Retentionl Incontinencel DysuriaP Hematuriall

Grade@A? Grade2p

Late GU Toxicity

20.0
18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Frequency Urgency Retention Incontinence Dysuria Hematuria

H Grade1l M Grade?2



Prostat | Prostat | Pelvis | Pelvis

edose | efxn dose fxn
(Gy) (Gy)

Muren 2008 43 70 35 50 25 28% 28% 0% 0%

Sanguineti 2008 87 76 38 54 30 43.7% |43.7% 5.7% 8%

Muren 2008 43 70 35 50 25 28% 28% 0% 0%
Pervez 2010 60 68 25 45 25 35% |33.3% 0% 6.7%
Bayley 2010 10 79.8 42 55.1 29 31.1% |43.7% 1.9% 2.9%

3
Deville 2010 30 79.2 44 45 25 50% 50% 0% 3%
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Why such low Gl toxicity?

* Relatively tight margins?
e Rectal hydrogel spacer?
* Rectal balloon?
* Daily IGRT w/ fiducials?
— Although CBCT not available for most patients

* Small bowel sparing?

Y



Tomotherapy

Widesott et al. JROBP 2011



No difference in GU toxicity

* Not surprising
— Urethral dose is primary driver of GU toxicity
— Not strong correlation w/ low bladder dose

e Acute G2 GU toxicity in 5 of 6 N+ patients
— Baseline IPSS 3.5 (range, 0-23)
— Median pelvic dose 54.1 GyE (range, 45.1-59.4)
— Uniform scanning in 4 of 5 patients

‘s



Study limitations

No dosimetric correlation with toxicity
Unclear clinical relevance of PBS vs. US
N+ and NO patients

Heterogeneity in treatment across
Institutions

Limited follow up




Conclusions

* First comprehensive prospective toxicity
assessment in prostate patients who received
pelvic nodal irradiation with PBT

* PBT achieves lower acute G2 Gl toxicity than is
expected from IMRT

e Further evaluation warranted for PBT in node-
positive patients
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