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OBJECTIVES

* Review long term outcomes of prostate
Brachytherapy
— PSA control
— Distant Mets
— Overall Survival
— Intermediate Risk Patients
— High Risk Patients

e Randomized Trials



THE IMPORTANCE OF PSA DOUBLING
TIME AS A PREDICTOR OF OUTCOME

* Between 1990 and 2015 2771 patients with
localized prostate cancer underwent
treatment at the Ichan School of Medicine at
Mount Sinai by a single radiation oncologist
with low dose rate brachytherapy as a
component of definitive radiation therapy.




PERCENT FREE FROM FAILURE

FREEDOM FROM DISTANT METASTASES
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OVERALL SURVIVAL

EFFECT OF DT ON OVERALL SURVIVAL
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NRG Oncology/RTOG 0232: A Phase I
trial comparing combined external
beam and brachytherapy with
brachytherapy alone for intermediate
risk patients



Eligibility Criteria:

Gleason 2-6, PSA >10, <20
Gleason 7, PSA <10

PV <60cc

No ADT
IPSS <16
Node -



* Treatment arms:
e 45 Gy plus 100Gy of Pd103 or 1-125, 110 Gy
 Pd103(125 Gy) or I-125 (145 Gy)



Results: Freedom from Progression
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supplemental external beam radiation therapy
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TobleTPotente

Characterisic Al patients (N ~ 902) Broc hytherapy Brachytherapy and P
alone (n = 390) EBRT (n~ 512)
Median age, years 68 ) &7 <0001
Medan follow-up, manths 91 110 L3 “0.001
Medun pre implant prostase vakame, cm” 33 12 33 0.131
Meduan BED, Gy, 199 176 207 <0.001
ADT, n (%) 622 §£5.0) 245 (&.0) 377 (71.8) o029
Saf reported race, u (%)
White 671 (74.4) 307 (1.4) 364 693) 0.001
Black 120 (133) 41 (09) 79 (15.0)
Hispanic & (7.6) 20 (53) 49 83)
Astan 10 (1.1) 4 (11) 6 (1.1)
Other race 18 2) 3 (as) 15 29)
Unknown race 14 (1.6) 2 (as) 12 23)
Number of risk acars, n (%)
1 intermediate risk factor 521 (57.8) 282 (M.8) 239 @5.5) <0001
2-3 intermediate risk factors 381 @22) 95 (3.2) 286 (54.5)
Clinkal suge. n (%)
=Ta 419 {#465) 165 (8.5) 254 (484) 017
>TH 453 (53.5) 212 (6.2) 271 (51.6)
Glaason score, # (%)
=6 383 @25) 277 (BS) 106 20.2) <0001
7 519 (57.5) 100 (%.5) 419 (79.5)
Instidd PSA levd, n (%)
0-4 ng/ml &9 89) 36 (0.6) 33 @7.7) 0.004
5-9 ng/ml 354 @59) 14 (33) 220 {51.2)
10-20 ng/mlL 348 @sa) 171 (30.1) 177 @1.2)

ADT, androgen deprivation therapy. BED, blologically effective dose; EBRT, external leam radiation therapy.
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intermediate-risk prostate cancer treated with
brachytherapy alone or brachytherapy and
supplemental external beam radiation therapy
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Table 5 Dilevences n tanicites between reaiment goups among dil patents,

Factor Brachyherapy alone Brachyherapy and EBRT

Medun (range) change® in [PSS 1(=211029) 2(-22027) 0118
Madlan (range) change* in [PSS Qul 0(-6m6) 0(-5m5) 0002
Median (range) change® in SHIM scare 3 (-4 02N ~4 (~24 © 20) 0145
Change" in potency’ “1(-3®3) “1(~313) 0243
Urge incontinence’, (%) X (9) 1M (2) <0001
Dysaria®, n (%) % (16) 204 (39) <0001
Hasmasuria®, n (%) s (5) A (14) <0001
Stress incontinence?, (%) A (8) % (11) 0220
Rectal bleeding, u (%) 2 (6) a8 0251
Urinary retention?, # (%) z(7) ¥ (7 0547

EBRT, external beam radiation therapy Qol, quality of life; SHIM, Sexual Health biventory for Men. *Change b caleulated a5 score reported at last follow-up vidt minus score reported
hefore meatment "Change in potency as measured by Mount Sinal erectile function xale xore *Toxicity was reported at any follow up visit and in many cases did not perdst

Fig. 3 Tme 1o mpokency i those potent of start of teatment. P « 0.040.
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Low-dose-rate brachytherapy for prostate cancer:
outcomes at >10 years of follow-up
BIUInt2018

Stanislav Lazarev* (), Marcher R. Thompson*, Nelson N. Stone'(» and wileyon Enslitrary com
Richard G. Stock*(®

Departments of *Radiation Oncology. and "Urology. kcahn School of Medicine at Mount Sinai, New York, NY, USA

Objective

To examine biochamical control, survival, and late morbidity
with dedfinitive low-dose-rate brachytherapy (LDR-BT) for
patients with prostate cancer surviving for >10 years after
treatment.

Patients and Methods

We identified 757 men with localised prostate cancer who
underwent definitive LDR-BT in the period 1990-2006 and
were followed for >10 years at our institution. Biochemical
failure-free survival (BFES), distant metastases-free survival
(DMES), prostate cancer-specific survival (PCSS), and overall
survival (OS) were sdected as study endpoints. Survival was
examined using the log-rank test, Kaplan—Meier method,
and Cox regression modelling. Urinary, quality of life (Qol.),
and potency scores at baseline and last folow-up were
recorded.



Table 3 Survival rates by NCON rek group classiodtion [medan (range) loiowup of 12.5 (10.1-21.8) years).

Sunival variabie, %, (95% O1)

13.yaar
15.yaar
17-yaar
DMFS
13.yar
15.yaar
17-year

13.yar
15.yaar
17-year

13.yar
15.yaar
17-yar

Totd

n =757 (100%)

57 (0.84-059)
&4 (0.81-057)
79 (0.72-085)

95 (0.96-059)
97 (0.95-058)
97 (0.95-058)

94 (0.91-095)
81 (0.76-085)
72 (0.64-078)

99 (0.97-059)
9% (0.96-059)
97 (0.94-059)

Low risk

n =370 (48.9%)

94 (0.90-0.96)
91 (0.86-0.94)
8 (0.73-0.8)

99 (0.96-0.99)
98 (0.94-0.99)
958 (0.94-0.99)

95 (0.91-0.97)
86 (0.78-0.90)
£2(0.71-0.9)

99 (0.97-0.9)
95 (0.94-0.9)
98 (0.94-0.99)

Intermediate risk

n =170 (225%)

&7 (0.51-092)
&4 (0.74-050)
£0 (0.67-059)

97 (0.92-059)
97 (0.92-059)
97 (0.92-099)

95 (0.89-058)
£0 (0.68-058)
73 (0.56-084)

High risk

n =217 (28.6%)

75 (0.68-050)
73 (0.66-079)
65 (0.51-076)

96 (0.92-058)
96 (0.92-058)
96 (0.92-058)

91 (0.84-054)
75 (0.65-0%3)
60 (0.46-071)

97 (0.92-059)
96 (0.90-058)
94 (0.85-057)

<0001




Fig. 1 ¥aplan-Meier survival cunves for the entre cohart [n = 757, median (range) folow-up of 12.5 (10.1-21 8) years]. (A) BFS, (B) DMFS, (C) PCSS,
and (D) OS. IR low-ek; R/HR, intemmedate-and highvsk.
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Figure 1. Ten and 15-year CSS




Cum Survival

Figure 2. Ten and 15-year ACS in men with 6 months or less vs
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Cox Regression: Overall Survival

Factor p value
Age <.001
Hormone Therapy .032
Smoking .03

DM .013
Atrial Fib .04
Emphysema .04
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Radical Prostatectomy, External Beam Radiotherapy,

or External Beam Radiotherapy With Brachytherapy Boost
and Disease Progression and Mortality in Patients

With Gleason Score 9-10 Prostate Cancer

Amar U. Kishan, MD: Ryan R. Cook, MSPH; Jay P. Clezki, MD: Ashley E. Ross, MD, PhD; Mark M. Pomerantz, MD: Paul L. Nguyen, MD: Talha Shalkh, MD;
Phuoc T. Tran, MD. PhD: Kirl A. Sandler, MD: Richard G. Stock, MD: Gregory S. Merrick, MD; D. Jeffrey Demanes, MD: Dansel E. Spratt, MD;

Eyad I. Abu-Isa, MD: Truda B. Wedde. MD; Wolfgang Lilleby. MD, PhD: Dansiel J. Krauss, MD: Grace K. Shaw, BA; Ridwan Alam, MPH:

Chandana A. Raddy. MS: Andrew J. Stephenson, MD: Eric A. Kleln, MD: Danlel Y. Song, MD: Jeffrey J. Tosotan, MD: John V. Hagde, MD:
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IMPORTANCE The optimal treatment for Gleason score 9-10 prostate cancer is unknown.

OBJECTIVE To compare clinical outcomes of patients with Gleason score 9-10 prostate cancer
after definitive treatment.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort study in 12 tertiary centers
(11in the United States, 1in Norway), with 1809 patients treated between 2000 and 2013.

EXPOSURES Radical prostatectomy (RP), external beam radiotherapy (EBRT) with
androgen deprivation therapy, or EBRT plus brachytherapy boost (EBRT+BT)
with androgen deprivation therapy.

MAIN OUTCOMES AND MEASURES The primary outcome was prostate cancer-specific
mortality; distant metastasis-free survival and overall survival were secondary outcomes.

RESULTS Of 1809 men, 639 underwent RP, 724 EBRT, and 436 EBRT+BT. Median ages were 61,
677, and 67.5 years; median follow-up was 4.2, 51, and 6.3 years, respectively. By 10 years, 91 RF,
186 EBRT, and 90 EBRT+BT patients had died. Adjusted 5-year prostate cancer-specific mortality
rates were RP, 12% (95% Cl, 8%-17%); EBRT, 13% (95% Cl, 8%6-19%); and EBRT+BT, 3% (95% O,
196-5%). EBRT+BT was associated with significantly lower prostate cancer-specific mortality than
either RP or EBRT (cause-spedfic HRs of 0.38 [95% CI, 021-0.68] and 0.41[95% Cl, 0.24-0.71]).
Adjusted 5-year incidence rates of distant metastasis were RP. 24% (95% C1, 19%-30%): EBRT,
24% (95% C, 20%-28%); and EBRT+BT, 8% (95% CI, 5%-1196). EBRT+BT was associated with
asignificantly lower rate of distant metastasis (propensity-score-adjusted cause-specific HRs

of 0.27 [95% CI, 017-0.43] for RP and 0.30 [95% CI, 0.19-0.47] for EBRT). Adjusted 7.5-year
all-cause mortality rates were RP, 1796 (95% (1, 11%-23%); EBRT, 18% (95% Cl, 14%-24%); and
EBRT+BT, 10% (95% (1, 7%%-13%). Within the first 7.5 years of follow-up, EBRT+BT was associated
with significantly lower all-cause mortality (cause-specific HRs of 0.66 [95% CI, 0.46-0.96] for
RP and 0.61[95% CI, 0.45-0.84] for EBRT). After the first 7.5 years, the corresponding HRs were
116 (95% €1, 0.70-192) and 0.87 (95% C1, 0.57-1.32). No significant differencesin prostate
cancer-specific mortality, distant metastasis, or all-cause mortality (<7.5 and >7.5 years) were
found between men treated with EBRT or RP (cause-specific HRs of 0.92 [95% C1, 0.67-1.26],
0.90 [95% (1, 0.70-114], 1.07 [95% (1, 0.80-1.44], and 1.34 [95% (1, 0.85-2.11]).

CONCLUSIONS AND RELEVANCE Among patients with Gleason score 9-10 prostate cancer,

treatment with EBRT+BT with androgen deprivation therapy was associated with significantly

better prostate cancer-specific mortality and longer time to distant metastasis compared JAMA. 2018;319(9):856-505. doi:103001/jamz 2018.0587
with EBRT with androgen deprivation therapy or with RP.



Disease Progression and Mortaiity In Glezson S-10 Prostate Cancer After Definitive Treatment

Original Investigation Research

Figure. Adjusted Survival Curves for Prostate Cancer-Specific Survival, Distant Metastasis-Free Survival, and Overall Survival by Treatment Group,

Weighted by the Inverse Probability of Treatment
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Androgen Suppression Combined with Elective
Nodal and Dose Escalated Radiation Therapy (the
ASCENDE-RT Trial): An Analysis of Survival
Endpoints for a Randomized Trial Comparing

a Low-Dose-Rate Brachytherapy Boost to

a Dose-Escalated External Beam Boost for

High- and Intermediate-risk Prostate Cancer

W. James Morris, MD, FRCPC,*' Scott Tyldesley, MD, FRCPC,*"'
Sree Rodda, MBBS, MRCP, FRCR,* Ross Halperin, MD, FRCPC,*"'
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Gerard Morton, MB, MRCPI, FRCPC, FFRRCSI,' Jeremy Hamm, MSC,*
and Nevin Murray, MD, FRCPC'#
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‘ Randomization (N =398) ‘

4‘ Allocation }7
Allocated to DE-EBRT arm (N =200) Allocated to LDR-PB arm (N = 198)
o Received allocated intervention (N o Received allocated intervention (N
-187) =182)
o Did not receive allocated intervention o Did not receive allocated intervention
(N=13) (N =16)
o 6 received LDR-PB arm o 8 received DE-EBRT arm
(patient decision) (patient decision)
0 7 received neither protocol o 8received neither protocol
intervention (patient decision) intervention (patient decision)
Follow-up
Lost to follow-up (N =1) Lost to follow-up (N =0)
Cases were censored at last follow-up Cases were censored at last follow-up
and analyzed actuarially and analyzed actuarially
Analysis

Analyzed for disease control endpoints
(N =200)
o Excluded from analysis (N =0)

Analyzed for toxicity endpoints (N =195)
o Excluded from analysis (N =13)

0 6 received LDR-PB
intervention and 7 received
neither intervention

e C(rossover from LDR-PB arm
included in toxicity analysis (N =8)

Analyzed for disease control endpoints
(N'=198)
o Excluded from analysis (N =0)

Analyzed for toxicity endpoints (N=188)
o Excluded from analysis (N =16)

o 8received DE-EBRT
intervention and 8 received
neither intervention

o (Crossover form DE-EBRT arm
included in toxicity an alysis (N =6)
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ASCENDE-RT: An Analysis of Treatment-Related | |
Morbidity for a Randomized Trial Comparing If{“lffl’;'“'ggd“ioi(m
a Low-Dose-Rate Brachytherapy Boost with biology ® physics
a Dose-Escalated External Beam Boost for

High- and Intermediate-Risk Prostate Cancer Volume 98 o Number 2 o 2017
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Table 3 Worst grade of late GU and GI toxicity experienced (5-year actuarial cumulative incidence and hazard ratios)

Maximum grade DE-EBRT (%) (n=195) LDR-PB (%) (n=188) Hazard ratio: LDR-PB vs DE-EBRT P
Cumulative incidence of late GU side effects at 5 y
0 29.6 (23-36) 20.6 (9-32) 0.51 (0.32-0.80) 003"
1 43.8 (36-51) 33.7 (27-41) 0.75 (0.54-1.04) .088
2 20.6 (14-27) 32.8 (26-40) 1.97 (1.3-3.00) .002*
3 5.2 (1-8) 18.4 (12-25) 3.46 (1.7-7.07) <.001*
4/5 0.6 (0-2) 2.1 (0-6) 2.05 (0.19-22.6) .559
Cumulative incidence of late GI side effects at 5y
0 35.8 (28-42) 31.3 (23-38) 0.83 (0.56-1.23) .343
1 48.2 (41-56) 42.0 (35-49) 0.86 (0.63-1.16) 322
2 20.2 (14-26) 31.3 (17-45) 1.33 (0.86-2.08) .205
3 3.2 (0-6) 8.1 (3-13) 2.16 (0.81-5.75) 124
4/5 0 1.0 N/A N/A

Abbreviations as in Tables 1 and 2.
Values in parentheses are 95% confidence intervals.
* Statistically significant.
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