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Epidemiology:

0  Most diagnosedhon-skin cancem men: 220,800 estimated new cases (US 2015, 25% of all new cancers ih men).
A Lifetime risk for diagnosis currently estimated at 159%.

Work-up

A Lifetime risk of dying of prostate cancer is 2.8%.
A In organ donors, incidental prostate cancer is 1/3 of men between 60 and 69 and 46% (~1/2) of men > 70.
o 2Mestimated 2015 cause of death from cancer (#1 Lung 86,000; #2 Prostate 27,000; #3 Colon 26,000).

0 Median age at diagnosis is 70.

A Screenindeads toyounger patients with diagnosis.
o Age and Expected Surviygbod to memorize)

A 62 yo patients on average live another 20 years.

A 77 yo patients on average live another 10 years.

A 87 yo patients on average live another 5 years.

o  Significant stage migration in PSA era.

A High risk disease 36.6% in 19B%92 to 16% in 1999002
A Portion of pts with PSA > 20 from 27% in 1990 to 8.1% in 2000

A T3T4from 19.2% to 4.4%

Note: 70% of deaths is > 75 years.

o Isuspect the COVibra will eventually show another stage migration unfortunately the other.way

o +/-TRUS, CT, MRI.

o

get a bone scan.

INITIAL RISK STRATIFICATION AND STAGING WORKUP FOR CLINICALLY LOCALIZED DISEASE

Magnetic resonance spectroscopy (MRS): normal prostate is high citrate, but prostate cancer is high creatinine argkeksline
0 Bone scans. If low PSAQ chance of bone scan being positive. Only 0.3% of patients with PSA < 20 ng/mL by Chybowski had positive bone
scan at presentation. Briganti on 853 retrospectar@lysis developed a classification that only G$ PSA > 10 and palpable disease should

Molecular
. - ) . . . __and Initial
Risk group | Clinical/pathologic features Imaging™ Germline testing biomarker th
analysis of erapy
tumo
* T1c AND R ded
« Grade Group 1 AND if?:;'}l‘;“lﬁgmﬁy
Very low' :PSA<10ng/mLAND " Not indicated positive or Mot indicated | See PROS-4
« Fewer than 3 prostate biopsy fragments/cores positive, : p
; b intraductal histology
=50% cancer in each fragment/core™ AND See PROS-1
+ PSA density <0.15 ng/mL/g —
Recommended
+ T1-T2a AND if family history Consider if life
Low' + Grade Group 1 AND Not indicated positive or expectancy See PROS-5
+ PSA <10 ng/mL intraductal histology 210y™
See PROS-1
« 1 IRF and + Bone imagingj: not recommended for staging Recommended
Favorable « Grade Group 1 or |« Pelvic + abdominal imaging: recommended if if family history Consider if life
Has no high- or very- intermediate 2 and nomogram predicts >10% probability of pelvic lymph positive or expectancy See PROS-6
high-risk features + <50% biopsy node involvement intraductal histology =10y™
and has one or more cores positive? | « |f regional or distant metastases are found, see PROS-9 See PROS-1
Intermediate’ | intermediate risk factors —— -
EE;I!Z-TZC .2 0r 3 IRFs andlor | * BrgEe imaging”: recommended if T2 and PSA >10 ng/ Recommended
« Grade Group 2 or 3 Unfavorable | ° Gre:ﬂe Group 3 + Pelvic + abdominal imaging: recommended if '”am‘!?f history Not routinely See PROS-7
+ PSA 10-20 ng/mL intermediate fsno.,z:). nomogram predicts >10% probability of pelvic lymph . C?OS' 'Ivﬁ. or I recommended =
tE lopsy node involvement intraductal histology
cores positived See PROS-1
« If regional or distant metastases are found. see PROS-9
+ Bone imag‘lngj' recommended
«T3a OR + Pelvic + abdominal imaging: recommended if ek .
High » Grade Group 4 or Grade Group 5 OR nomogram predicts >10% probability of pelvic lymph Recommended rzg(;nr?r:ggggd See PROS-8
+ PSA>20 ng/mL node involvement
« I regional or distant metastases are found, see PROS-9
+ Bone imagingj recommended
+ T3b-T4 OR « Pelvic + abdominal imaging: recommended if ck .
Very high + Primary Gleason pattern 5 OR nomogram predicts >10% probability of pelvic lymph Recommended rzg(;nr?r:ggggd See PROS-8
+ >4 cores with Grade Group 4 or 5 node involvement
« If regional or distant metastases are found. see PROS-9
- 52y Qi FTanBBi IPSA RlocityAUA scoreSHIM scoreRrostate volumePrior TURFPrior RTHx of 18D,

Comorbid conditions (cardiac, smokingM, RA, et¢)Recent colonscopy (primary coloa, polyps easier to deal with

before), Hip prosthesisMedications (5AR inhibitors, anticoagulants, etc)

* http://www.cancer.org/acs/groups/content/@editorial/documents/document/acspé4552. pdf
2 http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/prestateerscreening
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rck factor and » 50% NCCN Risks 10-year DMLR7.3%,FIR9.2%,unFIR38.0%HR39.5%
4 3 Tierclinicalgenomicrisks 10-yearDM L3.5% 29.4%H 54.6%
e High High High Validation cohort ~ 10-year DML0%,| 25.9%H55.2%
34 stilognoels > 20 pgial or Decipher > 0.6 Gindices for the clinicajenomic risk grouping system (0.84; 95% Cl, 0.61 to
leason score 8- or .
clinical stage T3-T4 5 0.93) were improved over NCCN (0.73; 95% ClI, 0.60 to 0.86) and Cancer of
o Amos Uimb H . 0, 0,
Table 2. Performance Comparison of NCCN and Clinical-Genomic Risk Grouping System the_Prostatg Risk Assessrpent (0'7_4' _95 % Clv 0.65 to 0'84_)'_ and 30% of
Clinical-Genorric Risk Grouping Systerm patients using NCCN low/intermet#high would be reclassified by the new
Grouping System NCCN Training Validation three-tier system and 67% of patients would be reclassified from NCEN six
10-year metastasis Lo 73011910128 Low 3507 106.3) Lo 0.0 (0.0 to 0.0} 1 i 1 ol
f;te‘ % Fa:mt 9.2 43 to 14.0) Int 29.4 (238 10 35.0) \ntw 25.9 (8.8 to0 43.0) tler (VerY‘IOWC to very-h_lgmnSk)_ by the new S_+mer SyStem . . )
(BIE] Unfav-int 380 (285 t0 46.6) ConclusiorA commercially available genomic classifier in combination with
High 39.5 (33.0 to 46.1) High 54,6 (45.6 1o 63.6) High 55.2 (33.9 to 76.6) .. . . . .
Cindex for 10-year 068 (0,64 10 0.73) 071072 10 081) 084 (061 10 0.83) standard clinicopathologic variables can generate a siftgplese clinical
metastasis . . . . e .
195% CI genomic risk grouping that more accurately identifies patients at low,
HR for metastasis Low Ref Low Ref Low Ref . . . . . . . .
195% CI Favint 12(051030) Int 931481215/ It snapswzrzer  intermediate, and high risk for metastasisdacan be easily incorporated into
fav-i . = . . . . .
i, Boloans e O T msmswrmss | CUITENt guidelines to better risktratify patients.

PostBiopsyDecipher (Int Risk PCa)

Cohort 121 IFPca w/ IGRT 78 Gy in 39 fractions without ADT.All received Decipher.
NCCMsubclassificatiolh -lat 33 (27.3%) andnFInt 87 (71.9%)

GC scoreBbhigh in 3 favorable HRCa and low in 60 unfavorablePRa.

Formerly establishedutoff points 0f0.45 and 0.6or GC were used for categorical analyses.

Berlin, IJROBP 2019

b GC scoreout not NCCN risk subgroups I' my 1.36;@ =@0Mvy R ny, Y 505; =004V

iy GC predicte®d-year Bcrand the combinatorial NCCN + GC modésS) NCCN alone model for predicting eaolyset metastasis
ConclusionsWe demonstrated the accuracy of the GC for predicting disease recurrencE @elReated with dosescalated image guided RT
alone.Our findings highlight the need to evaluate this GC in a prospective clinical trial investigating the roleRdf izlinicogenomitefined
IRPCa subgroups

Kaplan-Meier Plot by NCCN Kaplan-Meier Plot by GC Kaplan-Meier Plot by NCCN Kaplan-Meier Plot by GC
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PostBiopsyAnalysis of 3 Trialasing Decipher

RTOG 922¢ LA PC&dj LTADT Goserelin 3.6 mg SC gM + flutamide 250 mg TID for 2 months before and 2 months during XRT.
THEN | 1. Observation (SADT) | 2. Two years of goserelin &DT) B
RTOG 943¢ LA PCe&Complexf wh | 1. ADT2mos.NAC+@&v¢ p n dn Pbhgto 7.t | M. NHT 2 moNAC+@QRT toPonly to 70. |
g o wePpxapmli DE2 2n @ tBpyP2YE® Mhwm Y2ad 2F !l ¢o
RTO®@9-02¢ LA PC&hemo Trial | 1. EBRT + ADT long term GnRH agonist 2 years | 2. EBRT + ADT + Chemo |

GC scores were obtained on 385 samples (n=90 on 9202, n=172 on 9413, and n=123 on 9902)ne?&@peissed microarray quality control (69%) and
had a median followp of 11 years (interquartile range, 9, 13).
1°validate the independent prognostic ability of GC for distant metastases.(DM)

Nguyen, ASTR@021.
MVA, the GC (per 0.1 unit) was independently associated with DM (HRS§2BCSM (HR 1.239, and OS (HR 1.129.
Categorical GC, on MVAB,/ & O 2 NEBRHR)/D¥ (HR 2.1859, i, PCSM (HR 2.389, and@ OS (HR 1.4%S)
108 SN 5adiip AP @ D/ wmor o60{ {0
B Subset with GC>0.85(inclusionthresholdin intensification study of NRG GU0O09 (PRERIYT
5-yearsDM 29%and 10years DM 41%

5 Years o HI GC had similar prognostic ability in patients receiving stesrh or
longterm androgerdeprivation therapy (ADT).

2ty The Decipher Score was

10 Years 15% the strongest and most Conclusion This is the first validation of any gene expression

S - consistent predictor for biomarker on pretreatment biopsy samples from prospective
—_ DM, PCSM, and OS. randomi_zed trials and demonstratgs an independent a_ssociation of GC
score with DM, PCSM, and OS. Higk prostate cancer is a

15 Years 15% A . : e

ik _ 36% heterogeneous thease state and GC can improve risk stratification to

help personalize shared decisiomaking. NR&UO09/PREDIERT

(NCT04513717) will further determine the optimal therapy based on
Decipher Risk Score: ll Low Intermediate M High GCscore.

0% 5% 10% 15% 20% 25% 30% 35% 40%

Every 10% increase in Decipher score was associated with a 30% increase in risk for distant metastasis.

NRGGUOO09/PREDIGHTC¢ Open to Accrual as of 03/2022.

PostBiopsyMichiganReal World Decipher
Prospective 855 patients had Decipliebruary 2015 October 2019.

Vince, Pros Canc Pro Dis 2021
Of the 855 men, 264 proceeded to AS (31%), and 454 (53%) received radical therapy.
MVA In men electing AS, higisk Decipher score T (HR 2.5p < 0.001).
In men electingadical therapy, a highisk Deciphef’  TI'F (HR 2.98, p = 0.01)
Followup time was a limitation.
Conclusion|n a prospective statewide registry, highk Decipher Biopsy score was strongly and independently associated with conversion
from AS to definitive treatment and treatment failure. These +walld data support theelinical utility of Decipher Biopsy. An ongoing phase 3
randomized trial (NCT04396808) will provide level 1 evidence of the clinical impact of Decipher biopsy testing.



PostRPDecipher(? + Adj RT)
GC scores were calculated from 188 patients with pT3 or m@uagitive prostate cancer
19clinical metastasis.

c 409 —salvageRT Den, JCO 2015
5 Adjuvant AT Fo7s S-year metsd & kK L) wt MaowiG®%,Int GC9%,High GR9% (P = .002).
§_; 30 MVAGC and préRP prostatespecific antigen were independent predictors of metastasis (both P < .01).
3= lowGCscore (<04 CA 3 / w [b®CC & aduiaatvskavage RT (P =.79).
2 204 HighG & 02 NBRGL B x5 nedndB{¢{ k a Siods. sA\F3%I(FR<201).
23 Conclusiorin patients treated with posRP RT, GC is prognostic for the development of clinical metastasis
= = o beyond routine clinical and pathologic features. Although preliminary, patients with low GC scores are best
S 1 treated with salvage RT, whereas those with highsGes benefit from adjuvant therapy. These findings
e f provide the first rational selection of timing for peRP RT.
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RTOG 981 PostRP(Salvage Radiatior\validation forDecipher
Evaluation oSalvage radiotherapy (sRT) with or without 2 year&aDT Bicalutamidg.
GC scores were generated from 486 of 760 randomized patients
The GC risk groups were categorized based ofpp®ocol cut points of 0.4 and 0.6.
A] Al patients: 12-y DM, PCSM, and 05 o] Feng, JAMA Oncol 2021 Median followup of 13 years

MVA =GC (continuous.yper 0.1 unit) independently associated DR
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]
g o g
g £ g
§ 0.15+ = 015 .; 0151 (All pts) Est.l 6 dof ADTon 12y OS=Q@ GC+2.4%vsm GC+8.9%
g g 2 g (Salv RTEst absk of ADT orl2y OS 2@ D7.8%Ja ® .68/
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g § g .’g in a randomized trial cohort demonstrated association of the GC with DM,
g =5 T PCSM, and OS independent of standard clinicopathologic variables. These
2 o . . .
< 0054 € 005 < 0,05 results suggest that not all men with biochemically recurrent prostate cancer
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ProspectivePostRPEvaluation

All men underwent Decipher poegtrostatectomy

Qinical utility cohortfbmeasuredk in Txdecisionmakingfrom urologists across diverse practice settings (n = 3455).

Qinical benefit cohorfhexaminedk in outcome was from a single academic institution whose tumor board predefined "best practices" based on GC
results (n = 135).

Marascio, PreCart Pro Dis 2020.
Qinical utility cohort, providers' recommendations pregenomic testing were primarily observation (69%).
GC testing changed recommendations for 39% of patienptsimber needed tdest of 3to change one treatment decision.
dinical benefit cohort 61% patientggenomic highrisk tumors) M2-year BcF Adj RT 3% vs. Obs only @8%:0.1, p = 0.013)

39% patients (genomic Lewy i ¢ dz¥@eMEeived Ops Only-Zear BCF NS vs. AdjRT=(0.93).
Conclusions: The use of GC substantially altered treatment deeigading, with a number needed to test of only 3. Implementing best
practices to routinelyrecommend ART for genordingh patients led to larger than expected improvements in early biochemical endpoints,
without jeopardizing outcomes for genomiow/intermediate-risk patients.

mCRPCGenetics

wWSUNRALISOGABS Ot aaAFTAOIGARZY 2F con LI A Sgnilxell Rgurbedmdodripebeisal (P v Y010 n piz 0 D&
1°0S fromdate of tissue biopsy/molecular profiling.

hOSNBELINBA&AZ2YY tNAYIFENE tNRadlrdS OFyOSNIIYR [dzYAylf 620K M !w LI (Kg!
Basal tumors=m m RB1 loss (23% basal vs 4% luminal; P < .001), F@3@% basal vs 27% luminal; P = .03) and M{73% basal vs 56% luminal; P <

.001) were identified.

Aggarwal, JAMA Onc@021

Patients with basal tumors had worse overall survival compared with those with luminal tumors only in patients treated ABhpostbiopsy
(East Coast Dream Team: hazard ratio [HR], 0.39; 95% GO0, D42® = .004; West Coast Dream Team: HR, 0.57C83/3830.97; P = .04).
Among patients with luminal tumors, those treated with an ASI had significantly better survival (HR, 0.27; 95%0@G30PL4 .001), whereas
patients with basal tumors did not (HR, 0.62; 95% CI-0.34, P = .07). The intargon term between subtype and ASI treatment was
statistically significant (HR, 0.42; 95% CI,0.39; P =.02).

Conclusions and relevanc&hese findings represent the largest integrated clinical, transcriptomic, and genomic analysis of mMCRPC samples to
date, and suggest that mMCRPC can be classified as luminal and basal tumors. Analogous to primary prostate cancersthggestititat e
benefit of ASI treatment is more pronounced in luminal tumors and support the use of ASls in this population. In thevizasabtu
chemotherapeutic approach could be considered in some patients given the similarity to SCINE dindnished benefit of ASI therapy.
Further validation in prospective clinical trials is warranted.



Models andEquations

Roach Equations

Extracapsular extension 3/2 x PSA+ ([GS3) x 10) Approximates actual risk.
Seminal vesicle involvement 1.0 xPSA +([GS6] x 10) Cutoff is 13%. If <13%, risk 7%; if >=13%, risk 37%.
Lymph node involvement 2/3 x PSA+ ([GS6] x 10) Cutoff is 15%. If calculated risk is <15%, actual risk 6%; if >=15%, actual risk 40%.

MSK has excellent nomograms on Prostate Risk and Treatméitps://www.mskcc.org/nomograms/prostate

PREDICT Prostdtéps://prostate.predict.nhs.uk/tool
H w 45 men median age 67, PSA 6.8-%8) | 1. SOGnformation | 2. PREDICT tool |.
1° Patient feelings oulecisional conflict, uncertainty, anxiety, and perception of survival.

Thurtle, Eur Urol 2021

Mean dDecisional Conflicscalé scores were 26% lower in the Predict Prostate group (mean = 16.1) than in the SOC group (mean = 21.7; p = 0.027).
{O02NBa 2y GKS GadzZllll2NIiézX adzy OSNIFAylieéz FyR a@hkfdzS OfFNAG&é &adzoaOl !
b { aRfkiety scores or final treatment selection between the two groups.

Patient perception of 15yr PCSM and Ofom radical treatment were considerably and more accuraté PREDICJroup (p < 0.001).

In total, 57% of men reported that the Predict Prostate estimates for PCSM were lower than expected, and 36% reportegshéialy lto select radical
treatment. Over 90% of patients in the intervention group found it useful and 94% would recommerathets.

Conclusions

Predict Prostate reduces decisional conflict and uncertainty, and shifts patient perception around prognosis to be nstice Téadi randomised trial
demonstrates that Predict Prostate can directly inform the complex decisi@king process in prostat@ancer and is felt to be useful by patients.

Testosterone

Normal testosterone levels According to recent guidelines from the American Urological Association (AUA), a testostéwafrag least 300 nanograms per
deciliter (ng/dL) is normal for a mghORMAL = ~3G0 ~1000) A marwith a testosterone level below 300 ng/dL should be diagnosed with low testosterone.

50 ng/mL testosterone = castrate resistance.
How does this influence PSA?

EG. If PSAis 5 with a T of 100 (Ipthlenthe patientmay really have éeal PSAthat is higher (e.g. 20) if T is normally increased tg300.


https://www.mskcc.org/nomograms/prostate
https://prostate.predict.nhs.uk/tool

Screening/Imaging

Age 45-75 y for average- PSA <1 ng/mL, » Repeat testing at 2-
risk patients DRE normal (if done) to 4-year intervals9
or
Age 40-75 y for those with: PSA 1-3 ngr‘mL,|l ___, Repeat testing at 1-
» African ancestry® DRE normal (if done) to 2-year intervals
* Germline mutations that

increase the risk for

prostate cancer? f See Further
« History and physical (H&P) = Suspicious family history? zﬁ;‘.’.vn;gme Evaluation and
including: ry Indications for

» Family cancer history? suspicious DRE Biopsy (PROSD-3)
» Family or personal history Start risk and benefit

of high-risk germline discussion about
mutations? offering prostate

» History of prostate disease cancer early detection: PSA <4 ng/mL, Repeat testing in
and cancer early detection, |~ |- Baseline PSAY DRE normal (if done), | | "o/ patients at 1-
including prior prostate- + Strongly consider _ar::'l:! nu_uthefr bi to 4-year intervals
specific antigen (PSA) and/ baseline digital rectal indications for biopsy
or isoforms, exams, and examination (DRE)¢
biopsies b See Further

» African ancest . 206 FULINET

» Medications® i Age>75y, in select PSAzd4ng/mLor  _  |Evaluation and

patients (category 2B) very suspicious DRE Indications for
Biopsy (PROSD-3)

Not screened®

Transrectal ultrasound (TRUS)- or
transperineal-guided biopsy with or

+ Repeat PSA . . . . ik - :
. . . = Multiparametric MRI, if available’: without MRI targeting’ See Management
ﬁ‘ﬁfél':i:ﬁ;';z::smm:ﬂtdunng = Consider biomarkers that improve [— of Biopsy Results
the specificity of screening' or (PROSD-4)

* Workup for benign disease
Follow-up in 6-12 mo with PSA/DRE'

MANAGEMENT OF BIOPSY RESULTS
Cancer » See NCCN Guidelines for Prostate Cancer

See NCCN Guidelines for Prostate Cancer

or

Repeat biopsy using MRI targeting and systematic biopsy to look for
invasive carcinoma

Intraductal carcinoma (IDC)
without invasive carcinoma™

Atypical intraductal proliferation (AIP) Repeat biopsy using MRI targeting and systematic
without invasive carcinoma™ —* biopsy to look for invasive carcinoma
. . Follow-up:
Atypia, suspicious for cancer » Consider biomarkers that improve the specificity of screening and/or

multiparametric MRI"
= Consider repeated biopsy with relative increased sampling of the atypical site

High-grade prostatic Follow-up:

intraepithelial neoplasia (PIN)°:P = PSA and DRE at 6- to 24-month intervals
and

= Consider biomarkers that improve the specificity of screeningP and/or
multiparametric MRI"

BenignP-a.r Repeat prostate biopsy with refined biopsy techniques, based on risk"

PIRADS MRI Score:

PIRADS very low (clinically significant cancer is highly unlikely to be present)
PFRADS 2ow (clinically significant cancer is unlikely todvesent)

PIRADS 3intermediate (the presence of clinically significant cancer is equivocal)
PIRADS 4high (clinically significant cancer is likely to be present)

PFRADS 5very high (clinically significant cancer is highly likely tpresent)
PIRADS Xcomponent of exam technically inadequate or not performed

=A =4 =4 -4 -8 -9



European Urology021 Screening Recommendations
See Figure 4 Below @ @.

Van Poppel, Eur Urol 2021
ConclusiongThis riskadapted approach for the early detection of prostate cancer will reverse current unfavourable trends and ultimately save live

<1.0 ng/ml

Negative biopsy — no cancer




Screening Benefits
o0  Detect earlier disease to help with treatment.
o0 https://jamanetwork.com/journals/jama/fullarticle/2680553
0 4GC2NJ YSy I3ISR pp (G2 cdo &SI Nebasedscr&eniny$oOprostatecyincel shoutirferas iNddiduallal: idd 3HRWdO
include discussion of the potential benefits and harms of screening with their clinician.

A U.S.PLCO (Prostate, Lung, Colorectal, and Ovarian) Cancer Screening Trial and the ERSPC (European Randomized iStudy of Scre
for Prostate Cancer).
T t[/h Th RAR y2i R&eranged monaliti Bdudtiohdvith RSI@testing (cutoff PSA > 4 or + DRE).
o] HOWEVEFRSUBSET ANALYSIS. Crawford, JCORMNQ@.COMORBIDITIES, screening DID show a benefit.
0  Otherwise,f comorbidities, did not show
T 9w{t/ Tb NBRdzOGA2Yy Ay LINR&GFGS OFyOSNI RSHGKa 2F | LILINBEA
aged 55 to 69 year3.o avoid 1 death, you need to scre@iNSkither 1055 men ofNNT)treat 37 men.
o Critique: heavily influenced by the results of 2 countries; 5 of 7 showed NSS resultsis&limortality in the
European trial was nearly identical in the screened and nonscreened groups.

o Decrease in prostate cancer death by 2MS 781, NND (detect), 27.

1 {6SRAAK | dA32354B¢yomenyg@S{l Hpma YHEHIPEY. ™ 5w9d ™

o Prostate cancer indidence 12.7% vs. 8.2 % SS.

0  NNS 293 and NNT 12 to prevent 1 prostate cancer death.

o /2yOtdzarzyyYy t{! aONBSyAy3d Aa ¢2NIK AlG YR @ NR&A] :
o /2YYSyidy G(GKA& Aa (GKS Y2aid aLzNBE GNAIFf 0S5O0l dasS 27

follow-up and had the lowest NNS.
ScreeningHarms

hdSNRSGSOUGA2yY G&Af Syl OFyOSNEE FyR 20SNINBFGYSyGiyY GOE OF dz
Lead time bias of PSA testing of around 5.9 to 7.9 years.
Falsepositive results (~80% of positive PSA test results arefa@ei A G A S 6 KSy Odzi2FFa 0SGsSSy H o
00 kK LINPallIdS oA2LAE M LIAYZ FSHSNE o0f SSRAYy3IZ Mmyoosapli A2y =
GKFG GKS YSy O2yaARSNI B HY2RSNIGS 2NJ Y 22N LINBof SYodé

1  Approximately 1% requires hospitalization.

D> D> >

(Country Screened Control Risk Ratio Risk Ratio
Deaths Total Deaths Total (95% CI) (95% CI)
PLCO trial
United States 158 38340 145 38 345 1.09 (0.87-1.36) —lI—
ERSPC trial
Sweden 39 5901 70 5951 0.56 (0.38-0.83) —a—
Belgium 22 4307 25 4255 0.86 (0.48-1.52) —
Netherlands 69 17 443 97 17 390 0.71 {0.52-0.96) —a—
Italy 19 7266 22 7251 0.86 (0.46-1.58) —_— =
Finland 139 31970 237 48 409 0.89 (0.72-1.09) —
Spain 2 1056 1 1141 2.15(0.20-23.77) =
Switzerand 9 4948 10 4955 0.89 (0.36-2.20)
T T T 1
02 05 1.0 20 5.0
Favors Screening Favors Control

o

3 Rosario DJ, Lane JA, Metcalfe C, Donovan JL, Doble A, Goodwin L, et al. Short term outcomes of prostate biopsy infon@anesteby prostate specific antigen: prospective evaluation within ProtecT study. BMJ. Q
2012;344:d7894.




MRI Biopsy

STHLM3 Swedish MRI Trial
HWlb Mp-JhyomenwithPSA>3{® { GFyRFENR . A2LJA& py Hd awL GFNBSGSR M A
D{

S b GKSy |
1t NBLRNIA2Y 2F YSy 6AGK Of Qdgtéctdh d6f ingignifRantGB ¥ GaiicBrR O y OSNJ 6

¥
X TO®D H

Eklund, NEJM 2021

58080GA2y 2F D{ X1 OIFyOSNI my: @ad um: o6tfndnnm F2NI y2yAyFTSNA2NR
CONCLUSIONSRI with targeted and standard biopsy in men with MRI results suggestive of prostate cancer was noninferior to standard
biopsy for detecting clinically significant prostate cancer in a populdtased screeningpy-invitation trial and resulted in less dsttion of
clinically insignificant cancer.

Prostate Cancer Screening Strategies

( Positive PSA Screening w
— EXXE

Comparison of Cancer Detection in the Trial Groups

) = :‘P"‘"‘e"“l Difference (95% CI){
J gy Clinically Significant Cancer 7
ey N-929 73%
& ol Clinically Insignificant Cancer 8 (-1110-95) 70
I = Bl Standard Benign Biopsy Outcome 32 (-361
- B, Strategy Biopsy Procedures 3¢ ]
ou N«&03
MRI Screen 3 5 ‘
ing Systematic Biopsy e
= U . i m 40
\ | Positive ]
\ U i o]
& MRI findings L—» Experimental Strategy - 21%  18%
< ! O’ a ¢ E ﬂ 4% 12% 11%
B = L
QU 0 ==
' - O Clinically Clinically Benign Biopsy
Significant Insignificant Biopsy Procedures

!

No Biopsy MRI-Targeted + Systematic Biopsy

Canadian MRI guided biopsy (vs standard TRUS)
wwlb npo blopsEnaive yién withiclinical suspicion of prostate canéer SiphkGG2PCausing the Prostate Cancer Prevention Trial Risk
Calculator, v Additional criteria weré { !20 a§d no contraindication to MRL. MRItargetedbiopsy | 2. TRUS %&bre biopsy |.

Klotz, Jama Net 2021

A lesion with a PRADSk3 detected in 138 of 221 men (62.4%) who underwent.MRI

PIRADS 3 26 (12.1%)PIRADS 4 82 (38.1%), anBIRADS 5 B0 (14.0%)

83 of 221 men who underwent MAB (37%) had a negative MRI result and avoided biopsy.

CancerskGG2 identified in 79 of 227 (35%).67 of 225 men (30%).

Adverse events were less common in the MBlarm.

Grade group 1 cancer detection w@s x ip the:MRI arm (from 22%H10%).

Conclusiongind RelevanceMagnetic resonance imaging followed by selected targeted biopsy is noninferior to initial systematic biopsy in men
at risk for prostate cancer in detecting GG2 or greater cancers.

pll



Advanced PET

EMPIREL Axumin

Hwibh mMcp LEKSG@&ESOMmkoot S t{! FTFGSNI LINRAaGEFGSOG2Y8d YR yS3alLGAGS O2yaslyiAazyl
Axumin = 18fluciclovinePET/CT.

1°3-year EFS.

Jani, Lancet 2021.

lEdzYAY I F2dzNJ LI GASYyda KFIGAy3d NIRAZGKSNI LR | 62NISR®

Mean OS not reached in either arm. 39C{ coim: Q&ad Tpip: 06k MHIipT LIninnHyoO®
In adjusted analyses, study group (hazard ratio 2-04 [95% @B193§, p=0-0327) was significantly associated with efrest survival. Toxicity
gl & AAYAELINIb{® m I (S -4B%ANG): Adlite dEiBep (ZEvs.QB%).2 NJ dzNHSy 08 dnwm
Interpretation Inclusion of 18RuciclovinePET into postprostatectomy radiotherapy decision making and planning significantly improved
survival free from biochemical recurrence or persistence. Integration of novel PET radiotracers into radiotherapysdaetsplanning for
prostate cancer patients warrants further study.

proPSMA Trial Gallium68 PSMAPET

Hwlb onH Y Syiskfedtdres [KLAcBnKentional imaging with CT and bone scanning | 2. gfURSMALL PETCT |.

Firstline imaging was done within 21 days following randomisafRatients crossed over unless three or more distant metastases were identified
1°accuracy of firstine imaging for identifying either pelvic nodal or DM.

+ bone scan

Hofman, Lancet 2020

Total 87 (30%) had pelvic nodal or distant metastatic disease.

medium / high @ ! Primary accuracy 92% vs 65% (p<0-0001).

Sensitivity 85% vs 38% (SS) Specificity 98% vs. 91% (SS).

Subgroup analyses Patients with Pelvic LN+ AoC oMz @& pdz ok |
Patients with distant Met AoC ¢pp:’z @& Tm: o0k |

Management changes 41 [28%)] vs. 23 [15%)], p=0-008.

: G91ljdA @20t CAYRAYI&E 1 B&ad HOEZ O

equivocal R Radiation exposure 8.5 mSv vs. 19-2 (p<0-001).

In patients who underwengecondline image management change occurred in seven

(5%) of 136 patients following conventional imaging, and in 39 (27%) of 146 following

PSMA PETT.

Interpretation PSMA PETT is a suitable replacement for conventional imaging,

providing superior accuracy, to the combined findings of CT and bone scanning.

management
impact (% pt)

o O
Q¢ QX

results (% pt)

radiation
exposure (mSv)

Osprey 18FDCFPyL Pylarify
Hwlibh / 2K2NI ! o6HpH SJI -tisAhCaurBerdohglRP SWNDA 0 T KA I K
/ 2K2NI . o6do S@rtdzadotS LIGASYydao M aSRALY t{! mmdo &dzaLISOGSR NB

Cohort A, detection of pelvic nodal disease (with specificity and sensitivity@snecary end points) and of extrapelvic metastases were evaluated.
Cohort B, sensitivity and positive predictive value for prostate cancer within biopsied lesions were evaluated.

Pienta, J Urol 2021.
/| 2 K2 NIi -DCFPy. my QMedian specificity of 97.9% and sensitivity of 40.3% pelvic nodal involvement

Median PPV 86.7% and NPV 83.2%.
/ 2K2NI . I a S Rvediayi sensftivity 96.804band PPV 81.9%.
ConclusionsThe primary end point for specificity was met while the primary end point for sensitivity was not. The high positivé/predic
value observed in both cohorisdicates that 18fDCFPyjositive lesions are likely to represent disease, supporting the potential utility of 18F
DCFPybositron emission tomography/computerized tomography to stage men with-tigkprostate cancer for nodal or distant metastases,
andreliably detect sites of disease in men with suspected metastatic prostate cancer.

pl2



Condor 18~DCFPyL Pylarify

Hny LI GASyGa gAdGK . OC t/F 6t{! 2F x nodH y3IKY[ FFGEGSNIwto 2N o6& m t{!
Median serum PSA was 0.82 ng/mL. Prior treatment RP in 85% of the patients.

All enrolled patients had conventional imaging evaluation (for most patients, CT or MRI) within 60 days prior to receAMRI§PPET, and this evaluation
was negative or equivocal for prostate cancer. All patients received a single PYLARIFY PEmi@THigimto skull vertex with optional imaging of the

lower extremities.

Three central readers independently evaluated each PYLARIFY PET scan for the presence and location of positive lesiafeddtétsion was
categorized in one of 19 subregions that were grouped into 5 regions (prostate/prostate bed, pelvic lydesh atber lymph nodes, soft tissue, bone).

Study Design R oere peReE

M Intended Clin Management
Pre '®F-DCFPyL- 18F-DCFPyL followed Questionnaire by Day 60
PET/CT Intended by whole-body
Clin Management PET/CT scan
Questionnaire Day 1,t=1-2 hrs

Pts with 21 lesion detected
on *F-DCFPyL-PET/CT

Conventional imaging of
anatomical correlate to Post-RT PSA change by
15E.DCFPyL-suspected Day 90
lesion(s) by Day 60

Biopsy/surgery & local
M histopathology by Day 60

Central imaging core lab
* Three blinded, independent '*F-DCFPyL-PET/CT readers
* Two separate truth panel readers 14 sites in the US and Canada

Results Total of 123 to 137 patients (59% to 66%) had at least one lesion that was identified as PYLABISHVRETable 6).

Region most common to be PYLARIFY-BET& A G A @S Th LISt OA O f & Y LJpositeréyidris) onswz G2 nw:r 27F
Least common region was soft tissue (6% to 7%).

99 to 104 patients with a PYLARIFY-PETA A (1 A S NBIA 2y KIFIR t20FGA2y YIFIGOKSR Ih O2yarads

fluciclovine PET, choline PET, or bone scan) or response of serum PSA level to targeted radiotherapy.

CNHzS LI2EAAGAGS I' %x M YIFGOKAYy3 t20FdA2y LRAAGAOGS 2y 020K t,[!wLC,

Table 6: Patient-Level Performance of PYLARIFY PET in CONDOR (n=208)

Reader 1 Reader 2 Reader 3
True Positive (TP) 89 87 84
False Positive (FP) 15 13 15
PET-Positive Without 33 24 24
Reference Standard
PET-Negative 71 84 85
CLR % (95% CI) 86 (79, 92) 87 (80, 94) 85 (78, 92)
gnl'n}puted CLR % (95% 78 (71, 85) 81 (74, 88) 79 (72, 86)

Retrospective Ga6® SMA Recurrence Sites

ww mnn LI GASYQd an 6c disinglP8sbt DHRSMAA K LI 9. we¢b! 5¢ TIb

ExttalINP A il GAO NBOdINNByOSa Xp ¢SNBE O2yaiARSNBR 2t A32YSiladlraSao
Local and oligometastatic recurrences were deemed suitable for focal salvage therapy.

Probabilities of identifying recurrent lesion and potentially salvageable recurrences inR&8 PETCT in relation to PSA were calculated.
RThypofractionated in 57% (moderate 40%, extreme 17%), with median prostate EQD2 78.5 Gy.

¢AYS FTNBY we¢ Mt{a! I ndo &SI NAOD

PSA 4.7 median.

Maitre, Radiotherapy Oncol 2022.

Uptake suggesting recurrence was observed in 91.2% patients

t{! GKNBAK2E R 79% Rp81%2 4 A d9hgZahdy 20 (B0M). ©

Probability of detecting recurrence in GaB&MA PETCT increased with higher PSA at scan (AUC = 0.82).
Uptake was local in 20 (17.5%), oligometastatic in 39 (34.2%), and polymetastatic in 45 (39.5%) patients.
t20dSyGAlLtte alt g 3S99/604 &6.MFOMIRSESYI@Ho A F t { ! XKu
Probability of recurrence being potentially salvageable declined with increasing PSA at scan (AUC = 0.68).
Conclusiorkarly Ga6®SMA PETCT for rising PSA after definitive prostate radiotherapy detected majority of recurrent lesions and identifi

3
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Anatomy

5SSy 2 @At f rHwmdant is@dairdphied in young men, compared to old, this is why there is a bigger gap between prostate and rectum in young men.

Think: Green Montana: VeiMontanam

pre-prostatic

sphincter median lobe

periurethral
stroma

central
zone (C2)

peripheral transition

zone (PZ) zone (T2Z)
verumontanum X
external anterior
sphincter fibromuscular
stroma (AFS)
External External

Sphincter Sphincter

GUD

w
Pudendal
Canal

Rectum

Image 5 Image 6
Note the thickness of the External Sphincter muscle. The circular shape of the
GUD suggests prostate but this is still 1 cm below the prostate. Also note
the Pudendal Canal is clear near the GUD level.

Levator Ani N
muscle

Obturator Internus

Obturator Internus

__ prostate

Rectum

-

Image 11 Image 12

Sen_'unal AFS Sen_lmal
vesicles vesicles

prostate

Image 4

Penile Bulb  Image 3 Penile Bulb

Rectum

Note the urethra is visible through the center of the prostate in image 4. Also, the
definition of the apex is less distinct on sagittal than on coronal. Sagittal views
often clarify the prostate base/ seminal vesicle region.

Crura of Corpus Cavernosa

Image 1 Image 2

External

External
S, p}\n'mcter GUD

Sphincter
\

Levator Ani
‘muscle

Image 7 Image 8

Note the convex shape of the Levator Ani at the upper GUD (Image 7).
On image 8 the concave shape of the Levator Ani marks the transition
to the prostate apex.

Seminal

vesicles
prostate ~
External
Sphincter
GUD
Levator Ani
muscle
Pudendal Image 1 Image 2
» g Penile Bulb Crura of Corpus g
Canal
Cavernosa

The distance I between the prostate apex and the penile bulb is visible on the
coronal images. Also note, the external sphincter extends through the GUD
and into the prostate.

Image 1.
just above
penile bulb

Image 3

| Image 4. apex

Note the change in shape of the GUD: just above the penile bulb it is triangular
in \]1 ape, near lhc mid-diz lphld"m it is circular, then hourglass shaped. These

ot s SRR



Gross Specimen

L)

™ - ” Rectum

-

Li, BMC Urology 2021.

Axial celloidin sectiong Theaxial section through the bladder prostatic grookel he section through the upper and middle prostate. Note that the capsule and the
levator fascia adhered together at lateral aspect of prostate (green ar@We section through the prostatic apekThe section through the membranous urethra.

Blue arrow indicated the position where DVC (dorsal vascular complex) and CS (cavernous supply, circled by white degayatedehy posterolateral portion of
SS (striated sphincter). This portion of SS was attached to the outlet of LAM (Levatosal@)mu

Black(capsule) MICK(EYEWIRESE, red (anterolateral branch prostatic artery in DVazidyellow (nerves in DVC

White arrows showed fascia proper of rectum; yellow arrows indicated nerves in NVB; broad red arrow indicated gasteaidoranch of prostatic artery in NVB;
red arrow indicated middle rectal artery; the prostatic supply was circled by red dots; ¢ke seipply was circled by black dots. PNVB, pelvic neurovascular bundle;

PF, pelvic fascia; SV, seminal vesicles; MR, mesorectum; CM, circular muscle of detrusor; DA, detrusor apron; PHnpéritéuleljweins in DVC; V (white), veins
in NVB.
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Staging: AJCEEh Edition

cTX Primary tumor cannot be assessed. NOTE: R1 = positive margins / residual disease.
c¢TO  Primary tumor not found.
cTl  No primary tumor found. pT1l Does not exist.
a Incidental histologic < 5% of resected tissue.
b Incidental histologic > 5% of resected tissue
c LRSydAFfe o0& ySSRt{S o6Aizl
cT2 TumorPALPABLEconfined withinprostate.*, ** pT2 Organ confined.
a  Tumoni of llobe. —a Ly Atk GSNIE X oy f 205D
b Tumor > % of 1 lobe but not 2 lobes. —b Ly Atk GSNIE x oy f20SD
¢ Tumor in both lobes. — Bilateral.
¢T3 Tumor extends through prostate capsule. pT3 Extraprostatic extension.
a Extracapsular extension. a Extraprostatic extension or invasion into the bladder neck.
b  Seminal vesicle invasion. b Seminal vesicle invasion.
c¢T4 Tumor is fixed or invades adjacent structures. pT4 Invades adjacerdtructures.

* EXCEPTION: If extends into prostate apex or capsule, it is automatic T3
** MRI or biopsy (for example showing bilateral disease) does not upstagerpalpable prostate CA to T2.

Pathologic staging

Clinical staging

cNx Regional LN natssessed pNXx Same.

cNO Negative pNO Same.

cN1 Metastasis in regional LN pN1 Same.
0o MOg¢none FFF/2YY2y YSG aradsSay [dzy3Z tABSNE 02yS ONIAYyD afip .
o MilgDistant mets M1la: Nonregional LN. M1b: Bone M1c: Other sites.

BATSON VENUS PLEX@feless).

FINAL STAGING:

AJCC PROGNOSTIC STAGE GROUPS*

Group T N M PSA Grade Group Histopathologic Type _ )
(ng/mL) This classification applies to adenocarcinomas and squamous carcinomas,
I cTlac NO MO PSA <10 1 but not to sarcoma or transitional cell (urothelial) carcinoma of the prostate.
T2 NO MO PSA <10 1 Adjectives used to describe histologic variants of adenocarcinomas of the
clza prostate include mucinous, signet ring cell, ductal, and neuroendocrine,
pT2 NO MO PSA <10 1 including small cell carcinoma. There should be histologic confirmation of the
1A cT1a—c NO MO PSA=210<20 1 disease.
cT2a NO MO PSA210<20 1 ; ; G G G
Definition of Histologic Grade Group (G)
T2 N M PSA 210 <2 1
pT ob Ng Mg PSA 2 20 0 1 Recently, the Gleason system has been compressed into so-called Grade
¢ Groups.
cT2c NO MO PSA <20 1
1B -2 NO Mo PSA <20 2 Grade Group Gleason Score Gleason Pattern
lc T1-2 NO MO PSA <20 3 1 <6 <3+3
T1-2 NO MO PSA <20 4 2 7 3+4
A T1-2 NO MO PSA 220 1-4 3 7 4+3
1B T3-4 NO MO Any PSA 1-4 4 8 444, 3+5, 5+3
e Any T NO MO Any PSA 5 5 9or 10 445, 5+4, 5+5
IVA Any T N1 MO Any PSA Any
IVB Any T Any N M1 Any PSA Any
*Note: When either PSA or Grade Group is not available, grouping should be
determined by T category and/or either PSA or Grade Group as available.
VERY IMPORTANT NOTE !
N+ = Stage IV cancers Prostate,Sarcomayveal melanoma, HCC
Cancers w/o a TAStg 4 Testicular M+ = llIC (no Stage 1V) Vulvar No T4
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STRATIFICATION

INITIAL RISK STRATIFICATION AND STAGING WORKUP FOR CLINICALLY LOCALIZED DISEASE
— Molecular/ ——
Risk Group | Clinical/Pathologic Featur Imaging"? onm ng Blomarker | “nitia
p ogic Features aging Testing® Analysis of | Therapy
Tumor®
Has all of the following: R mended
*T1ic Pecomme
« Grade Group 1 if f;g‘s'ilzv':?ry
Very low® * PSA <10 ng/mL Not indicated intraductal/cribrif Not indicated | See PROS-3
+ Fewer than 3 prostate biopsy fragments/cores positive, s ‘r‘| " ‘c" fiorm
<50% cancer in each fragment/core seésPORogg_1
+ PSA density <0.15 ng/mL/g e
l?ecommended
Has all of the following but does not qualify for very low risk: if family history TR
lowd |o0128 Not indicated posiiive or prcksicddongl] IR DR
9 + Grade Group 1 intraductal/cribriform ?1%13)" ! =
* PSA <10 ng/mL histology
Hosall of the h Recommended
Has all of the following: following: + Bone imaging: not recomrr:ended for staging if family history
+ No high-risk group Favorable *1IRF + Pelvic + abdominal imaging': recommended if positive or Consider if life
features inteimediate | * Grade Group 1 nomogram predicts >10% probability of pelvic lymph intraductal/cribriform expectancy See PROS-5
« No very-high-risk or 2° A node involvement histology 210
i group features +<50% biopsy [+ |f regional or distant metastases are found, see PROS-8 PROS.-1
Intermediate® | . Has one or more cores positive See PROS-1
intermediate risk Has one or more of | » Bone imaging”: recommended if T2 and PSA >10 ng/ Recommended
factors (IRF): the following: mL if family history Consider if life
» T2b-T2c Unfavorable |+ 2or 3 IRFs « Pelvic + abdominal imaging': recommended if positive or expectancy See PROS-8
» Grade Group 2 or 3 | intermediate | « Grade Group 3 nomogram predicts >10% probability of pelvic lymph intraductal/cribriform 210 f =
» PSA 10-20 ng/mL * >50% bioqsy - node involvement histology
cores positive « If regional or distant metastases are found, see PROS-8 ’
Has no very-high-risk features and has at least one high-risk | « Bone Imaging": recommended Consider if I
feature: + Pelvic + abdominal imaging": recommended if Recommended :;'s‘ et;n e
High +T3a OR nomogram predicts >10% probability of pelvic lymph ‘::1% < See PROS-7
* Grade Group 4 or Grade Group 5 OR node involvement
* PSA >20 ng/mL « If regional or distant metastases are found, see PROS-8
Has at least one of the following: * Bone Imaging": reoommenqed
* T3b-T4 * Pelvic + abdominal imaging’: recommended if i
Very high | « Primary Gleason pattern 5 nomogram predicts >10% probability of pelvic lymph Recommended | Notroulnely. | eaaEiitRs
* 2 or 3 high-risk features node involvement
+ >4 cores with Grade Group 4 or 5 « If regional or distant metastases are found, see PROS-8

pl7



CNBFIYSYd tINRAIY

Hormone Categories

o Bilateral orchiectomy

0 Estrogens
A Diethyl stilbestrol (DES)
A Estramustine derivative of estradiol with nitrogen mustard, an alkylating agent with estreigdnced specificity

o  Progestins
A Medroxyprogesterone acetate (Provera)
A Megestrol acetate (Megacesynthetic progestin, able to lower testosterone and LH/FSH, and block binding of testosterone and

dihydrotestosterone to androgen receptor

Types of Hormones:

1) GnRH agonists leuprolide/leupron, LA Lupron/Eligard, Groserlin/Zoladex.
50 ng/mL testosterone = castrate resistance.
onn Aa Aayz2NX¥If¢
Leupron: 7.5 mg IM monthly, 22.5 mg IM every 3 months, 30 mg IM every 4 months, or 45 mg IM every 6 months.
HO ph NBRdAzOG I 30% GASNKRAAGRA (i 2/ND AcfirydRt]eReBASR/ $d 1o v | Y fhasteride/proscar, dutasteride.

3) Testosterone R antagonist (non-steroidal antiandrogens) flutamide/eulexin, bicalutamide/casodex, enzalutamide/xtandi.
4) 17h-hydroxylase inhibitor abiraterone/Zytiga.

Must give it withsteroids: Give 5 mg prednisone to counteract effects.
5) GnRH antagonist degarelix/firmagonyelugolix

GnRH agonists:
o Initially bind and cause transient increase in LH, FSH and testosterone
0  GnRH receptors downregulated after approx 1 week
o Testosterone reduced to castration levels after apprek\Beeks
o  Generally given with concurrent argindrogen starting 1 week before and 2 weeks after

HERGRelugolixTrial

H w M§30advanced prostate cancer, in a 2:1 ratio, | 1. relugolix (120 mg orally once daily) | 2. leuprolide (injections everys) frfon##8 weeks.
1°sustained testosterone suppression to castrate levels (<50 ng per deciliter) through 48 weeks.

2% noninferiority with respect to the primary end point, castrate levels of testosterone on day 4, and profound castrat¢Jd20elg per deciliter) on day
15. Testosterone recovery was evaluated in a subgroup of patients.

Shore, NEJM 2020

28 SN YFEAYGSYylFyOS 2F OFadN} GA2Yy dc @msupadaie of yelgblix (P40.0R1 f@ Supemoddi’s & K2 &
All other key secondary end points showed superiority of relugolix over leuprolide (P<0.001)

Castrate levels of testosterone on day 4 was 56.0% vs. 0%.

Subgroup of 184 patients followed for testosterone recovery, the mean testosterone levels 90 days after treatment discomtiner 288.4

ng per deciliter in the relugolix group and 58.6 ng per deciliter in the leuprolide group.

Major adverse CV events was 2.9% vs. 6.2% (HR 0.46, SS; 95% ClI, 0.24 to 0.88).

CONCLUSIONS: In this trial involving men with advanced prostate cancer, relugolix achieved rapid, sustained supprssienarigdevels

that was superior to that with leuprolide, with a 54% lower risk of major adverse cardiovascular events.
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Radiation

Dosing

Table 1: Below are examples of regimens that have shown acceptable efficacy and

The

PRINCIPLES OF RADIATION THERAPY

p

regi for an individual patient warrants evaluation of comorbid conditions, voiding

symptoms and toxicity of therapy. Additional fractionation schemes may be used as long as sound oncologic principles and appropriate estimate of BED are considered.
See PROS-3. PROS-4, PROS-5, PROS-6, PROS-7, PROS-9, PROS-13, and PROS-G for other r dati

+ indicates an appropriate regimen option if radiation therapy is given.
recommendations for neoadjuvant/concomitant/adjuvant ADT.

NCCN Risk Group

(+ indicates an appropriate regimen option if radiation therapy is given)
Regimen Preferred Dose/Fractionation i
Very Low Favorable Unfavorable High and Regional N1 Low Volume
and Low Intermediate | Intermediate Very High® egiona M12
EBRT
3Gyx20fx
Moderate Hypofractionation 27 Gyx26fx v v v v v
(Preferred) 2.5 Gy x 28 fx
2.75 Gy x 20 fx d
Conventional Fractionation 1.8-2 Gy x 37-45 fx
7.25-8BGyx5fx P y v v
Ultra-Hypofractionation 6.1 Gy x 7
6 Gy x 6 fx 7
Brachytherapy Monotherapy
LDR
lodine 125 145 Gy
Palladium 103 125 Gy v v
Cesium 115 Gy
HOR Iridium. 162 13.5 Gy x 2 implants v v
9.5 Gy BID x 2 implants
EBRT and Brachytherapy (combined with 45-50.4 Gy x 25-28 fx or 37.5 Gy x 15 fx)
LDR
lodine 125 110-115 Gy v v
Palladium 103 90-100 Gy
Cesium 85 Gy
HDR 15 Gy x1 fx v v
Iridium-192 10.75 Gy x 2 fx

a High-volume disease is differentiated from low-volume disease by visceral metastases and/or 4 or more bone metastases, with at least one metastasis beyond the
pelvis vertebral column. Patients with low-volume disease have less certain benefit from early treatment with docetaxel combined with ADT.

AcceptableRange oRadiation Dose Options

Regimen
Standard
Hypofractionated

Salvage
Combined EBRT + BT

Sequencing

Sequential

SIB

Sequential
I'5w Ih 9.\
Sequential

WPRT
4500(25 in 1.8)
5040 (28 in 1.8)
4680 (26in 1.8)
5040 @8in 1.8)
5040 (28in 1.8)

5040 (28 in 1.8)

Note how much variability there can be!

LN+

5940 (33in 1.8)
6480 (36 in 1.8)
5720 (26in 2.2)

5936 @8in 2.12)
6480 (36 in 1.8)
5940 (33in 1.8)
6480 (36 in 1.8)

Primary
7920 (44 in 1.8)
8100 (45in 1.8)
7020 (26in 2.7)
7000 @8in 2.5)
7200 (40in 1.8)

5940 (33 in 1.8)

Please See2021 NRG Prostate WPRT  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihri637222. pdf

Notes

EQR (P+SVJ%40 cGy
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Brachytherapy

General Rules of Thumb

Resource: ABS Brachy Guidelifasnada2012
1Ir192,380 KeV, 73.8 Days hdfe.

HDR dosex12 Gy/h AaBbCcDdEeFfG

Exampleof needlePlacement (varies by cancer centers):

13 needles(blue) placed equidistanthat periphery of prostatéred)

to avoid hot spotsand urethra ( ).

Needles’-13 requireadvancement of stepper for insertianto the SVs.
Needlesl-2 require cystoscopy to verifgnting ofbladder.

After removal of HDR catheter, irrigate bladder to remove blood clots.
Perineal Pressure after HDR removal to prevent hematoma.
Consider atibiotics after implant.

For Combination BT+EBRT, Hilbddably shoulde donefirst.

Notes 1. Ease ofmplanting SpaceOAR and Fiducials immediately dést BT.
2.1f SpaceOAR is done before BT, the U.S. visualizat@or anatomycan becompromisedvhen attempting HDR
3. Patientpreference as trials (e.ZHEPCYshow no differencé sequencing
4. There are many published and acceptable fractionation8T boost (see section below)

Example(below) of an ExceHDRTemplatethat is telpful for documentation

A similar worksheet is highly recommended for any brachytherapy center.

Here, postate Final (BT + EBREEQLR Doseis 79.4 Gy.

HDRDose Constraints assume entire Bladder and Rectum RdeeEBRT dose of 59Ql (unlikely with SpaceOAR)
Absolute Limit Allowed: D2cc Rectum76) and Bladder (8@)as Gyn

Secondary constraint taoosiderV75 < 1cc for bladder and rectum

Urethra stricter guidelines of DMa20%Gy(many centers consider V125 < 1cc, V150 < Occ).

PHYSICAL - BIOLOGICAL DOCUMENTATION OF PROSTATE HDR BT

PATIENT, ID-number \ | Special

IDENTIFICATION
EXTERNAL BEAM THERAPY RT Prostate Bladder Rectum Risk

Dose per Fx (Gy) 1.8 Disc [0/p=3Gy] Dis [a/f=3Gy] D, [a/B=3Gy| PSA

Pelvis 28 504 50.4 50.4

Boost 5 9.0 9.0 9.0 Prostate Size | cm’

Total Dose (Gy) 59.4 57.0 57.0 57.0

Systemic

BRACHYTHERAPY F1 F2 F3 F4 F5 F6

date | | | | | | |

[physicist \ I | \ | | |

MR/CT CT CT CT CT

applicator(s): type Template Template Template Template

applicator(s): dimensions 13 Needles 13 Needles 13 Needles 13 Needles

eval plan, remarks

TOTAL Dose | TOTAL Dose
BT BT + EBT

PROSTATE [cm’]

|HDR Fraction Dose 4.0 4.0 4.0 4.0

|[EQD2 [w/p=3Gy] 5.6 5.6 5.6 5.6 224 79.4
BLADDER [cm’]

Max Dose as % (< 110%) 100.0 101.0 102.0 103.0 101.5

V75 as cc (< 1cc) 05 1.0 2.0 3.0 16

2cm’ - dose (< 85 Gy) 4.0 4.0 5.0 4.0

2cm’ - Dig, [w/P=3Gy] 56 56 8.0 5.6 248 81.8
RECTUM [cm’]

Max Dose as % (< 100%) 0.0 0.0 0.0 0.0 0.0

V75 as cc (< 1cc) 0.0 0.0 0.0 0.0 0.0

2cm’ - dose (< 75Gy) 3.0 3.0 3.0 3.0

2em® - Dy, [/P=3Gy] 36 36 36 36 144 71.4
URETHRA [cm"]

|[Max Dose as % (< 120%) 0.0 0.0 0.0 0.0 0.0

|V120 as cc (< 1cc) 0.0 0.0 0.0 0.0 0.0
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Definitive

Note: per RTOG 685 prostate starts 5 mm above GUD (which is the top of the urethrogram beak).

Table 1
Overview of the recommendations for the delineation of the rectum and clinical target volume of the prostate and seminal vesicles.
MRI based CT-scan based
Rectum The delineation of the rectum starts at the recto-sigmoid junction, i.e. where the sigmoid colon becomes the rectum, and which

usually takes the form of an acute angle
The rectum contouring ends approximately 2 cm below the lowest prostate-apex contour
Correct delineation of the rectum can be performed by visualization of the rectum in the sagittal plane. Delineation of the target
volume is performed in the axial plane and reviewed in the sagittal and coronal planes. If there are inconsistencies or protrusions,
adapt in order to obtain the typical inverted triangular shape of the prostate

Apex Butterfly-shaped structure, excluding the Starts approximately 1 cm above the upper border of the penile bulb (13)
urethra and starting above the penile bulb and
genito-urinary diaphragm

Mid prostate Lateral Bounded by the musculus levator ani; at the After correct delineation of the recturn, the thickness of the musculus levator ani
border level of the external urethral sphincter the can be defined; the same thickness of the levator ani muscle defined at the level
levator ani muscle is thicker than at the level of of the rectum can be extrapolated over the full length of the prostate. This forms
the mid-prostate the lateral border of the prostate
Anterior  Exclude the retropubic space unless signs of Include the anterior fascia and exclude the fat area in front of the anterior fascia
border invasion unless protrusion of the prostate is visible on CT
Posterior  Anterior border of the rectum Anterior border of the rectum
border
Base In continuity with the bladder, to be controlled  In continuity with the bladder, easier to define when contrast is used, to be
in the sagittal and coronal view controlled in the sagittal an coronal view
Low risk Intermediate risk High risk
Seminal vesicles Include the part of the seminal vesicles that is at No inclusion or inclusion of Inclusion of at least Inclusion of at least
risk for invasion and exclude the ductus deferens proximal 1.4 cm of the SV (in the proximal 1.4 cm of proximal 2.2 cm of
axial plane) according to the SV (in the axial the SV (in the axial
institutional policy plane) plane)
ECE Include the area of suspicion of ECE; in the No expansion Expansion of the prostate contour with 3
absence of ECE on MRI: no additional expansion mm in the inferior, lateral, anterior and

posterior direction with exclusion of the
rectum contour in absence of suspicion of
rectal wall invasion on digital rectal
examination

Abbreviations: MRI: magnetic resonance imaging; CT: computed tomography; ECE: extra capsular extension; SV: seminal vesicles.
Risk stratification:

1. low risk (PSA < 10 ng/ml; biopsy Gleason score <6 (Grade group 1) and clinical stage <T2a and <50% of the biopsies involved.
2. intermediate risk (PSA > 10 and <20 ng/ml or Gleason score of 7 (Grade group 2 and 3) or clinical stage T2b).
3. high risk (PSA > 20 ng/ml or Gleason score >8 (Grade group 4 and 5) or clinical stage =T2c).

SBRT GU005
https://www.astro.org/ASTRO/media/ASTRO/AffiliatePages/arro/PDFs/ARROCase_ProstateSBRT.pdf

I AZG2NE 2F Gt NPEAYFE {+ [ ¢+ ®dé
- RTOG 946 Phase Il DET study had CD afteb5.8 Gy to P+Sd final volume and dose.
- RTOG 026 Phase Ill BET study started with 3BRT plans, but decided to allow IMRT.
0  Should IMRT plaalsoinclude a similar CD, that would mean two IMRT plans and two QAs, which would be too muah tver&arly days
& ( A y hiips:Vpiinad®ébiSimanih.gov/12377319Mvas influential
0  85% patients would not have pathologi&Vinvolvement
0 1% of lowrisk patients vs. 27% of higfsk patientshad SV involvement.
A 1 HR feature 25% risk of SV involvement
A 3 HR features 58%riskof SV involvement.
If they did half of them would be within the first 1cm
In the entire population, 7% had SV involvement beyond 1.0 cm
0  Approximate 1% risk of SV involvement beyond 2.0 cm or 60% of the SV.
A In addition, this risk was less than 4% for all subgroups, includingibligpatients.
- Proximal SV CTV thus should be used inild@rmediate risk patients and should NOT be used for-higiprostate cancer patients.

- YS$

o o
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Postop

NOTES:
Borders: RTOG Consensitips://www.ncbi.nlm.nih.gov/pmc/articles/PMC2847420/

Below the superior edge of the symphysis pubis

Anterior Posterior edge of pubic bone
Posterior Anterior rectal wall May need to be concave around lateral aspects
. May include more if concern for apical margin.
Inferior 8-12 mm below VUA Can extend to slice above penile bulb if VUA not well visualized
Lateral Levator anmuscles, obturator internus
Above the superior edge of the symphysis pubis
Anterior Posterior 22cm of bladder wall
Posterior Mesorectal Fascia
Superior Level é cut gnd of vas deferens orc3n above top _Vas may r(_etraqb_ostoperatively, Include seminal vesicle remnant
of symphysis if pathologically involved
. . . If concern about extraprostatic disease at base may extend to
Lateral Sacrorectogenitopubic fascia

obturator internus

ResourceFrancophone Group of Urological Radiation Therapittps://www.redjournal.org/article/S036€8016(20)3449®/fulltext
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Pelvic RT

Figure 2m

Contours should end approximately at

the bottom of S3

2021 NRG Prostate WPRT

Notes:

Dos:

End the obturator fossa contours
the seminal vesicle
of the prostate gland or the
sarence of the fat plane

when
t
disap

join

between the obturator internus
muscle and the prostate gland,
whichever is more superior

D;

External lliac no
approximate
llac/inguir
most mediz
acetabulum, o

as the external

des should end

els cross the
int of the
enter the inguinal

canal on coronal views

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihri637222. pdf

Gross/ 2 RSayY
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Superior = Bifurcation of Common lliacs (Generally L4/L5)
Inferior =Prevertebral, presacral, and posterior mesorectal nodes to the bottom of S3 (Fig. 3f).
Prophylactic nodes: 45 to 50.4 Gy using conventional fractionation (same intact veppost
a KA3IK | a

GNBFGSR k a Ot AyAOLfte

Figure 2i

TSI

aro0tS

Anatomic Location

CT/MRI-based Size

CT/MRI-based
Morphology

PSMA PET-based
Criteria

Fluciclovine PET-based
Criteria

Example of positive
node on CT

Example of positive
node on MR

Example of positive
node on PET

Irreqular Border and/or

> 1 cm: Uptake
greater than BM

Short axis heterogenous Uptake greater than
IESRO Iy Ao >4 mm morphology (only for LN blood pool <1 cm: Uptake
> 3mm on MRI) greater than blood
pool
> 1 cm: Uptake
; reater than BM
Internal Iliac, Short axis Irreg:gatre?oorg:;uasnd/ o Uptake greater than g
Obturator > 7mm g blood pool <1 cm: Uptake
morphology greater than blood
pool
> 1 cm: Uptake
reater than BM
Common Iliac and Short axis Irreg:leat;rBoor::(r)uasnd/ or Uptake greater than .
External Iliac >8 mm 9 blood pool <1 cm: Uptake
morphology greater than blood
pool
. o Irreqular Border and/or Asym‘metnc uptake Asyinmetric uptake
Inguinal heterogenous that is greater than
>8 mm : greater than BM
morphology liver

Older RecommendatiorRTOG contouringND Nancy LeSuperiorL5/S1

RECALL Cervical =

Start at L4/L5 (bifurcation of common iliac) and®83at

Pelvic LN Contouring Resource:
https://www.redjournal.org/article/S036€8016(20)34120/fulltext
Wu, Adv Rad Onc 2022 'g
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihr637222. pdf =
If SIBLNboost, IGRT alignment to the fiducigls. bony pelvisnay@ [ b G NBF GYSyd &
75 CBCTs evaluated from 15 patients with cLN+ §
Hther SBR20%or VMAT80%IMRT. %_
41 LN targets evaluated. g
s Paired differences
Eidiick Bony | (Bony minus Fiducial) pvalis
Leftiright 15(05-24) | 09(00-14) 0.5(-1.5-0.0) <0.0001
Ant/post 24(1.3-46) | 0.9(0.0-1.5) -1.5(-3.4--0.5) <0.0001
Suplinf 3.0(26-7.5) | 0.0(0.0-1.5) -3.0(-6.0--1.5) <0.0001
TOTAL 6.3(37-92) | 1.8(0.9-32) 4.0 (-7.3--2.0) <0.0001
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf
https://www.redjournal.org/article/S0360-3016(20)34124-9/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7736505/pdf/nihms-1637222.pdf

SpaceOAR

Meta-Analysis SpaceOAR

H a My Studies = 1011 med86 hydrogel spacer and 525 controls)

Cochrane Central Register of Controlled Trials, MEDLINE, and Embase for articles published through September 2019.

1°Rectal¥ N2 SINI& o6)Xo Y2ydK&aov FyR f13S 6Bo Y2y K delntedghabijdf life ofi theEExpand&IT F SO &
Prostate Cancer Index Composite (minimal clinically important difference, 4 points).

Miller, JAMA Net 2020. FU 26 months.

Success rate of hydrogel spacer placement was 97.0% Weighted Mean Sefp1.2 mm

Proceduratomplications were mild and transient, occurring in 0% to 10% of patients

V70 rectal irritatiorB.5% vs 1049 Sy RAFFSNBY OSsS bcecop:T t I danamud

Earlyx DH w 8.8%u$.41%(RB0.82;N9

Latexx Bectal AH5% vs57%RR1 ®PHoT t [ dnpod

9 | NI &nbGnetrelatedQoLY Sy RATFTFSNBYOSs NBOPHT t I dhu oH alddzRASaABO
Late C! infbowelrelatedQold YSI y RAFFSNBYy OSS bendfiting Space®ARPn nm ©oH &G dzZRAS&60
Conclusionsind Relevance For men receiving prostate radiotherapy, injection of a hydrogel spacer was safe, providedrpaistate
separation sufficient to reduce v70 rectal irradiation, and was associated with fewer rectal toxic effects and higheelatedquality of life
in late followup.

Table 1. Characteristics of Primary Studies of Radiotherapy With vs Without Hydrogel Spacer for Prostate Cancer

No. of patients

No. of who received Follow-up for patients who
Primary study® Secondary studies Design sites Country HGS/No. of controls  Radiotherapy protocol received HGS/controls, mo
Chaoetal,'® 2019 Chaoetal,? 2019 RCS 1 Australia 32/65 BT: 18 Gy (3 fx) or 16 Gy (2 fx); 42/65
IMRT: 50.4 Gy (28 fx)
Mariados et al,* 2015  Pieczonka et al,>* 2016; RT 20 United States  149/73 IMRT: 79.2 Gy (44 fx) 37/370
Hamstra et al,2° 2017;
Hamstra et al,® 2018
Pinkawa etal,"* 2017  Pinkawa et al,® 2017; RCS 1 Germany 101/66 IMRT: 76-80 Gy (38-40 fx) 63/63¢°
Pinkawa et al,*® 2012;
Pinkawa et al,*” 2013
Taggar et al,’® 2018 None RCS 1 United States  79/136 BT with or without EBRT <129
te Velde et al,>® 2019  te Velde et al,?” 2017 RCS 3 Australia 65/56 IMRT: 81 Gy (45 x) <369
Whalley et al,?* 2016 None PCS® 1 Australia 30/110 IMRT: 80 Gy (40 fx) 28/26
Wolf et al,?2 2015 None PCS 1 Austria 30/19 IMRT: 75.85 Gy (41 fx) 39
Rectal V70 Mean (S€) Mean difference Faors | Favors Weight, | LOt€ 2 G2 Rectal AE Favors | Favors Weight,
Source difference (95% C1) spacer control % Source Log RR (SE) RR (95% Cl) spacer - control %
Chao et al,'® 2019 -1.1(033) -1.10 (-1.75 to -0.45) - 186 Mariados et al,* 2015 -2.982 (1.479) 0.05 (0.00-0.92) R 20.1
Mariados et al,4 2015 -84(0.58) ~8.40(-0.54t0-7.26) . 184 pinkawa etal,4 2017 -2.898 (1.435) 0.06 (0.00-0.92) - 211
Pinkawa et al, 14 2017 -10.0(1.21) -10.00(-12.37 to -7.63) - 17.5 te Velde et al, 20 2019 078 (1.21) 0.46 (0.04-3.91) 774
te Velde et al,20 2019 -5.3(1.26) -5.30(-7.77 to -2.83) — - 17.4 .
Whalley et al,21 2016 52087 8201383 10-2.57) . 13g  Whalleyetal2t 2016 -0.087 (1.099) 0.92(0.11-7.90) — 8 315
Wolf et al,22 2015 -6.7(2.53) -6.70 (-11.66 to -1.74) - 14.5 Total 0.23(0.06-0.99) ——i— 100.0
Total -6.51(-10.51 t0-2.51) —— 1000  Heterogeneity: ©?=0.51; x3=3.92; P=.27; 17=24% T
Heterogeneity: T2 =22.37; 2 =159.40; P<.001; I?=97% Overall effect: z=1.97; P=.05 0.01 0.1 1 10
Overall effect: z = 3.19; P=.001 15 _10 5 0 5 RR (95% CI)

Mean difference (95% CI)
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Phase Il SBRT + SpaceOAR
Background: Higldose SABR for prostate cancer offers the radiobiologic potency of the most intensified radiation therapy regimass but
associated with >90% rates of ulceration of the anterior rectal wall on endoscopic assessment; this infrequently progegsesirectal
toxicity in prior prospective series. A miiiititutional phase 2 prospective trial was conducted to assésther placement of a perirectal
hydrogel spacer would reduce acute periprostatic rectal ulcer events aftedbsgh(>40 Gy) SABR.

Prospective 44 med (i | 3 SGGKBRSE SISt KMPOKM RrEstEy o O

All underwentperirectal hydrogel spacer placemdmSABR of 45 Gy in 5 fractio@sDto the prostate only(PTV 3mm isotropic margin

Androgen deprivation was not allowed except for cytoreduction.

The rectal wall was directly assessed by serial anoscopy during-figlidavdetermine whether the spacer would reduce acute periprostatic rectal ulcer

events from >90% to <70% within 9 months of treatment.

Folkert,IJROBP 2021

Acute periprostatic ulcers were observed in 6 of 42 patients (14.3%; P < .001) at a median of 2.9 months posttreatmeit i&6gaonths).
All ulcers (grade 1, 5 ulcers; grade 2, 1 ulcer) resolved on repeat anoscopy within 8 months of incidence.

¢KSNB 6SNB y2 3INIRS xo. f1 4GS ALAaldNRAYyGSadGAyLtt G2EAOAGASA

Late grade2 gastrointestinal toxicities was 14.3%, with a prevalence at 3 years of 0%.

No toxicities greater than grade 3 occurred in any domain.

4-year BcP3.8%

ConclusionsTemporary hydrogel spacer placement before hilgise SABR treatment for localized prostate cancer and use of strict dose
constraints are associated with a significant reduction in the incidence of rectal ulcer events compared with prior pldalerd#plts.

SpaceOAR Distribution and Rectal Dosimetry

RR 160 patients classified into 3 groups

| 1. No spacer (group 1; n = 30)

| 2. spacer placed using conventional technique (group 2; n=|109) Yy SSRt S GA LI i YAR3It I YyR®

| 3. spacer placed using new technique (group 3; n 9438 y S S R4t &levél Botrdsponding to a cranial:caudal ratio of 6:4 and as close to the
prostate gland as possible (group 3). The separation effect was examined and compared among the groups.

Fukumitsu, PRQ022

Separation in group 2 group 1 from base to the apex level of the prostate (4 mm)

Separation irgroup 3>group 2 from middle to the apex level of the prostate (4 mm).

Conclusions

The separation, spacer thickness, and rectal exclusion from the middle to the apex of the prostate and the lateralttydroipel spacer
affected the reduction in the rectal dose. The rectake can be further reduced by implanting a spacer on the caudal and prostate side.
Takeaway Injections should bslightly caudal to the midgland prostate for maximum separation.

lodinated Spac®AR
RR100patients with prostate cancer receivimpn-iodinated SpaceOARs {8P, n=50) vs. lodinated SpaceOARE (i = 50)
Contoured and evaluated throughout treatment.

Kamran, PRO 2021.

HUwere easily differeni38 vs 12(P < .001), allowing delineation on CT alone.

Delineated volumerolume 8.9 vs 10.6 mL, P < .001 Surface area$A; 28 vs 35 cmZ3P <.001)

Yet relative spacer position and prostatectal separation were similar (P = .79).

No significant change in HU, volume, SA, or relative position of$fs lhydrogel occurred over courses of treatment (all P > .1).

Dosimetric analysis concluded there were no significant changes in plan quality or robustneSBdardmpared to noigPs.

The {SP relative linear stopping power was 1.018, necessitating HU override for proton planning.

Conclusiond-SPs provide a manifest CT contrast, allowing for delineation on planning CT alone with no magnetic resonance imagiryg necessar
I-SPs radiopacity, size, and relative position remained stable over courses of treatment from 28 to 44 fractions. Norcptarggsality or

robustness were seen comparin@Ps and norBPs.
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Surgery

Pelvic Lymph Node Dissection:
o  Performed through open, laproscopic, or robotic technique.
o Anextended PLND (exPLND) will discover metastases approximately 2x as often as a limited PLND. Extended PLND prowmpéstenore ¢
staging and may cure some men with microscopic metastasextended PLND is preferred.
A exPLND includes removal of all node bound by the external iliac vein anteriorly, the pelvic sidewall laterally, the laithdder w
YSRAFEfezZ (GKS b22NJ 2F GKS LISt gAa LIadSNA2NI &z /22LISNDE ATl
A Can be excluded patients with < 2% predicated probability of nodal metastases by nomograms.
Radical Prostatectomy:
0 VLIINZBLINAEFGS F2N) Ot AyAOlrtte t20FfAT SR LINRPadGFGS OFyOSNI GKFEG OFy o
High volume surgeons in high volume centers = beitécome.
In experienced hands, lap or RP = similar results to open surgery.
Blood loss can be substantial with RP, but can be reduced by careful control of the dorsal vein complex and periprestatic ves
' NAYEFNE AyO2yldAySyOS @ o0& LINBaASNWIGAZ2Y 2F dz2NBGOKNI f fplnt@EiK 65
YSOKFYA&EYD . £ RRSNI ySOl LINBaSNBIGA2Y Yl & RSONBI &S (oitienddh &1 2
o Recovery of erectile function proportional to age at RP, preoperative erectile function, and preservation of cavernous nerves
A Replacement of resected nerves with nerve grafts has not been shown to be beneficial.
A Early restoration of erections may improve late recovery.
o] Salvage RP is an option for highly selected patients with local recurrence after EBRT, brachy, or cryotherapy.
A Morbidity (ie. incontinence. loss of erection, anastomotic stricture) is high.

O o0 oo

g2y
T OA
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Very Low Risk DiseaseLOW risk+ (TLc+ PSA< 0.15 ng/dlg, < 50% cores, < 3coreg

VERY LOW RISK GROUP

EXPECTED
PATIENT
SURVIVAL"

20y ——>

10-20 yo——»|" PSA no more often than every 6 mo unless clinically indicated

—

INITIAL THERAPY ADJUVANT THERAPY

Active surveillance (preferred)P

+ Consider mpMRI and/or prostate biopsy to confirm candidacy for active surveillance
+ PSA no more often than every 6 mo unless clinically indicated

+ DRE no more often than every 12 mo unless clinically indicated

+ Repeat prostate biopsy no more often than every 12 mo unless clinically indicated

+ Repeat mpMRI no more often than every 12 mo unless clinically indicated

Progressive disease"
——— |See Initial Clinical
Assessment (PROS-1)

EBRTY or brachytherapyd

Adverse feature(s):*

EBRTY + ADTY (6 ma) See Monitoring for

or —— | Initial Definitive

Observation® Therapy (PROS-11)
Radical prostatectomy (RP)"

No adverse features -

Active surveillanceP

+ Consider mpMRI and/or prostate biopsy to confirm candidacy for active surveillance Progressive disease”

[———=|See Initial Clinical

+ DRE no more often than every 12 mo unless clinically indicated Assessment (PROS-1)

« Repeat prostate biopsy no more often than every 12 mo unless clinically indicated
* Repeat mpMRI no more often than every 12 mo unless clinically indicated

<10 y'————= Observations . See Monitoring

" (PROS-11)

Active Surveillance

[o]

o

O o0oo0ooo

Consists of DRE (q12 months) and PSA (g6 months) with routine repeat biopsy (gl year) to rule out GS progression.
A Discontinue biopsy after age 75 years or when life expectancy < 10 years.
EPSTEIN CRITERIAof vthéndz 32 F2NJ | ©{ oY t{! RSyaade ¢ nomp y3IAxkY[kIZT D{ X
This is the very low risk stratification of NCCN.
A PSA doubling time is only useful in adjuvant setting. NOT RELIABLE IN ACTIVE SURVEILLANCE.
Advantages: avoids side effect from Tx.
Disadvantages: chance of missed opportunity for cure, risk of progression and or mets, next tx may have increasecreffectsithcreased
anxiety, uncertain longerm natural history of prostate cancer.
Life expectancy can be estimated from www.ssa.gov. Adjust if best quartile of health + 50%, worstgparile Y YA RRf S y2 n o
33% fail active surveillance and require TX.
PSA < 4: Velocity > 0.35 nd/grear suggestive of prostateancer
PSA 410: Velocity > 0.78g/mL/ year.
CNBES t{!Y ¢ Hup: a4daA3SaiAGSe LF YIfAdylyOes Y2NB iz 2F LI GASyidQa

- Note: Previously, there was a treatment option called watchful waiting or expectant management. This was the idea thatinericeaitment would be
offered at the time of progression and would consist of primarily of hormonal therapy to induce tumességn and alleviate symptoms.

[o]
[o]

The goal of WWNEVER standard of care anymasgp avoid treatment.
The goal of AS is to individualize patient care and only treat men who will benefit.
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SPC@&! Swedish (Scandinavian) tdal H @9Fpatients with T1bT2, PSA < 50, life exp > 10 y8.6% were LN+AGE < 75 yo.
Tlc 12%, T2 76% = this is NOT the current population iFR®Atera.

| WW | RP+PLND | Progression for WW group defined as palpable ECE or symptoms of obstruction w/ voiding requiring intervention.

Med fu=10.8 yr. Hormone TRA A ONB G A2y 2F (GKS a5d [ b YSiazr sKAOK LINBOf dzZRSR & dzNHSNE
BilkAxelson, NEJM 2014
18year DSM 18-year DM 10-year QM Daily urinary leak ED Urinary
(100%- O obstruction
WW 28.7% 38.3% 68.9% 11% 80% 40%
RP + PLND 17.7% 26.1% 56.1% 41% 84% 29%
P 0.001 <0.001 <0.001 SS ? SS

CONCLUSIONS

Extended followup confirmed a substantial reduction in mortality after radical prostatectomy; the number needed to treat to prevent ohe deat
continued to decrease when the treatment was modified according to age at diagnosis and tumor risk. A larg@propngterm survivors in the
watchfulwaiting group have not required any palliative treatment. (Funded by the Swedish Cancer Society and others.)

Sweden National Prostate Registry
cynd 38 X T HWERKIDTS O yIOGRNIHOWAS IORC urstidedRPRT).
2686 had low risk prostate cancer.
Stattin, J Natl Cancer Inst, 2010
All Comers 10-yearPaCSMB.6% in the surveillance group and 2.7% in the curative intent group.
Low-risk disease 10-year PaCSM.2% in the surveillance group and 0.7% in the curative intent group.
10-year risk of dying competing causes 19\40.2%
ConclusionA 10year prostate cancespecific mortality of 2.4% among patients with loisk prostate cancer in the surveillance group
indicates that surveillance may be a suitable treatment option for many patients withigbvdisease.

Prostate Cancer Intervention Versus Observation Trial (PIVOT)-28@2 730 men T 2NxMO. 40% low risk, 34% int risk, 21% high risk. AGE < 75

v wih wt In thelAS group, definitive TX offered for patiewith PSAdoublingi A YS ¢ o &SI NARSZ D{ m (2 % nbo
Wilt, NEJM 2017. FU 12.7 years.
All-cause mortality61.3%| 66.8(p=0.06) { | . { 9¢Y wt @ !/ a F2NJAYyd NAR&] LI GASydasz odzi |
B Death from Prostate Cancer A Death from Any Cause
1.04 104
3 0.8 2 0.8
a =]
2 o6 e "
s e obsenvaton
8 '5 -g_i”
£ 044 e 044 i
2 g __,.‘f:r"' Radical prostatectomy
é Observation 2 =
0.2+ Radical prostatectomy - & 024
PRI oo et
00 s ppte e B e . 00 =t : .
0 5 10 15 0 5 10 15
Years Years
No. at Risk No. at Risk
Observation 367 341 315 288 258 176 106 26 Observation 367 341 315 288 258 176 106 26 0

Radical prosta- 364

REDEEM TRIAL

352

329 300 267 187 126 36

oo

Radical prosta-
tectomy

364 352

329 300 267

187

126 36 0

BACKGROUND: Safety and efficacy of dutasterjuléreductase inhibitor, pCa with lowisk disease on active surveillance.

wwlh 52dzof S

. 289\ patientst8is2 y® SH-@ prostate cancef 1. oncedaily dutasteride 0-5 mig2. Placebo .

Participants were followed up for 3 years, with-d@re prostate biopsy samples obtained after 18 months and 3 yd&tme to progression, defined as
the number of days between the start of study treatment and the earlier of either pathological progression (in patiengsmvithd A 2 LJ& & | aasaay
baseline) or therapeutic progression (start of medical therapy). This trial is registered with ClinicalTrials.gov, nurdd26381T.

Fleshner, Lancet, 2012.
Results3-yearpathologic or therapeutic progression 38% vs. 4890 (009).
Tox:Incidence of adverse events same 2484 5%NS gexual adverse events or breast enlargement or tenden&lght (5%) men in the

dutasteride group and seven (5%) controls had cardiovascular adverse events, but there were no prostateetz@adeteaths or instances of
metastatic disease.

INTERPRETATI@Nitasteride could provide a beneficial adjunct to active surveillance for men withidkvprostate cancer.
As of 2018, Fasteride is not FDA approved fprevention of prostate Ca.

0 0]
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UKPROTECT

H w b mgatients localized prostate cancer | Active Monitoring (PSA monitoring only) | 2. RP | 3. RT + ADT. AGE 59 yo
Median age 62. Median PSA 4/6% GS 6 76% Tlc. RT 3DCRT 74 Gy. ARG r@onths concurrent and adjuvant.

EITHER ARRh 128 S| NJ |j o Y 212 ingnthsthetpaiter.

la 'waFTMmr {! m prxE:S GNAIISNE NBOMOBCSSi2 O2yiAydzsS !a 2NJ 32 (2 CEO®

Hamdy, NEJM 2016.
In the AM arm, 54% received a radical treatmahf0 yeas.
RP NNT =27 and RT NNT = 33 to avuidtastatic disease. RPNNT =RT NNT = 9 to avoid 1 clinical progression.

5-year PCSS 10-year PCSS Clinical Progression pel Met disease per All Cause Death per

1000 Person years 1000 Person years 1000 Person years
AM 99.4% 98.8% 22.9 6.3 10.9
RP 100% 99% 8.9 24 10.1
RT + ADT 100% 99.6% 9 3 10.3
P NS NS <0.001 0.004 NS

CONCLUSIONS

At a median of 10 years, prostatancerspecific mortality was low irrespective of the treatment assigned, with no significant difference
among treatments. Surgery and radiotherapy were associated with lower incidences of disease progression and m#tastases active
monitoring.

NOTE: ACM and PCSM were much lower intisd®ROTECT trial than SPL& PIVOT.

A ICIQ Incantinence Score B EPIC Iterm: =1 Pad per Day
214 g 100 Donovan, NEJM 201€atient reportedQOL of STUDY
8 S; s 1643 men in the Prostate Testing for Cancer and Treatment (ProtecT) trial
£ r = who completed questionnaires before diagnosis, at 6 and 12 months after
14 &7 . . . .
E g randomization, and annually thereafter. Patients completed validated
w - . age
= i measures that assessed urinary, bowekl @exual function and specific
£ B
= | I effects on quality of life, anxiety and depression, and general health. Gancer
2 | L. . 5 2 related quality of life was assessed at 5 years. Complgtea6 data were
@ F == = @ . . . . .
S —ge—f—t=4 g, analyzed according to the intentieto-treat principle.
O_II) [ ]IZ 2‘11 3‘6 dIS 60 7‘2 COnCIUSiOn:
) UrinaryVoid= at 6 months, then normalize at 12.
Manths since Randomization Meinthe since Randomion Urinary Incontinence &P worsat all time points.
C ICIQ Incontinence Problem D EPIC Urinary Seore Bowel = at6 month,_ but at .12 ra. only proctitis(not diarrhea)
1004 100, Sexual RP worsacross all time points.
g, . e == T NOTE: ALL RT patients gei thonths ADTCould be due to ADT, which
B § g ‘ P=0.001 would account for the rapid improvement in AD immediately after 6 months.
2 &7 e 2| g4
ﬂi ] A EPIC Item: Erection Firmness B EPIC Problem with Erectile Dysfunction
v
'«E 5 £ 100-| 1004
£ 5| ¥ = | T oy & 4
s ¥ 3. P0.001 g £ § . E ;‘6
P I = - o i - i
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o) S | 1 .‘4:—" + +— c © a
E ICSmaleSF Voiding Score F ICSmaleSF Effect of Urinary Symptoms on Quality of Life = = +r 1 g “ f
U
20 100+ 5 07 T T T T T T 1 07 T T T T T T 1
§ 0612 24 36 43 60 72 0 612 24 36 48 60 72
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Table 2. Comparisons of Key ProtecT Trial Outcomes with Those Found in Other Trials and Cohorts.

Variable Treatment
Active
Maonitoring
Watchful or Active Radical Radical
Waiting Surveillance  Prostatectomy  Radiotherapy

percentage of participants

Erection not firm enough for intercourse

At 12.mo follow-up

ProtecT — 51 85 62

SPCG-4" 45 — 80 —

Sanda et al® 75 64
At 24-mo follow-up

ProtecT — 53 81 66

PIVOTY 44 &1

Resnick et al. ™ — — 79 6l
At 36-mo follow-up

ProtecT — 59 79 66

Srmith et al.” — 54 68 and 879 68
At 50-mo follow-up: Resnick et al. ® 76 72
At 72-mo follow-up: ProtecT — 70 23 73
At 144-mo follow-up: SPCG-4 £0 — 24 —

Incontinence: any use of absorbent pads
At 12-mo follow-up

ProtecT — 4 26 4

SPCG-4° 16 71

Sanda et al® —_ —_ 24 3
At 24-mo follow-up

ProtecT 4 21 4

PIVOT"4 6 — 17 —

Resnick et al = — — 27 2

At 36-mo follow-up

ProtecT — 5 20 3

Smith et al. 3 9 and 15§ 3
At 60-mo follow-up: Resnick et al.” — — 28 4
At 72-mo follow-up: ProtecT — & 17 4
At 144.mo follow-up: SPCG-4* 25 54

Natural History: Johansson, NEJM 2004.

Swedish subset analysis of 223 patient2Tarted on WW.

Most cancer had indolent course first 15 years, but from 20 years there was substantial decrease in PFS, DMFS, CCS.
ConclusionMost early stage PC have indolent course, but aggressive metastatic disease may develop over long period of time.
Take home point: very low rigkstinction btw LE > 20 years, vs-A@years in terms of preference for management.

So if you live 120 years, go A.S.

But if live > 20 years, go DEFINTIIVE TREATMENT.

5FffQ9NI S / IRettn§pidtive. 321 patients with Bw risk PCA, initially undergoing active surveillance. Initial mean PSA 6.5.

AS Criteria: PSA <10 ng/ml, bx GS <=6, <33% bx cordaBurveillance: PSA and DR ginths, trangectal U/S qeél2 months, repeat prostate bx
at 1224 months. Disease progression: increase ihx&S, PSA velocity change >0.75 ng/ml

Median F/U 3.6 years {17). Outcome: 120 pts (37%) had progression; 63 (38% of those undergoing bx) had higher grame @8 (86%) had high PSA
velocity. 78 pts (24%) received treatment; 52 (16%) received treatment due to progression, 26 (8%g)efserial preference, without having
progression. Treatment was at a median of 3 yrs after diagnosis. Freedom from treatment 85% at 2 yrs and 67% at 5 9. DSS 10

Note: 2/3 of those with progression did naceive treatment. Also, 13% of those without progression were treated.

ConclusionSelect individuals may be candidates for active surveillance

-
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V.A. Study African American vs. White Men

Retrospective 8726 Lovisk prostate cance2280AA vs. fhedianage, 63.2 years) and 6446 nbtispanic White men (median age, 65.5 years),
All Managed with A.S.

Deka, JAMA Oncol 2020. 7.6 year

10-year ClI of disease progression ppdd: Ga nyodoer o6{{ t § danamo
10-year receipt of definitive treatment pn ®y:’z @a nmoémz o{{ t f dnnamo
10-year rateof metastasis 1.5% vs 1.49%g).

10-year PCaSM 1.1% vs 1.09NE)

10-yearall-cause mortality 22.4%vs 235G TREND, ' ndn o @

Conclusions and Relevanda this retrospective cohort study of men with lengk prostate cancer followed up for a median of 7.6 years,
African American men, compared with nétispanic White men, had a statistically significant increaseged® cumulative incidence of disease

progression and definitive treatment, but not metastasis or prostate cagggcific mortality. Longeterm follow-up is needed to better
assess the mortality risk.

African American RetrospectiveSAV (prostate specific antigen velocity)

5296 men3919 nonHispanic White men (74.0%; mean [SD] age, 65.7 [5.8] years) and\ABT&n (26.0%; mean [SD] age, 62.8 [6.6] years).
All LowRisk Prostate Cancer.

All underwent A.S.

White patients O RSNJ 6oYSIY w{586 385 cpdt wpdys &SINEH Gga cuHdy wcdc8 &SINAT

npO¢ &GF3IS 604Gl 3IS ¢HE cny omMp®pE:6 Fa MMM QydPM:B8T t f dnamMo
m/ KNI 42y / 2Y2NBARAGE LYRSE &a02NB 6mM YR XHZI (OMH QOHODX:B8 O
m &§8RALY AyO02YS 6bcn nnn G2 xbmMnn NAnX MHHO WOMOH:IE @FA& HYH
wYSRAFY tS@Sf 2F SRd2OFGA2Y 6nm: (2 xom: AGK O2ffS3S RSINB:
E Upgrading to GG2 for non-Hispanic White patients Upagrading to GG2 for African American patients
100 100
3” beay o118 3] PSAY 50,44 Nelson, JAMA Netw Open 2021
§ o % o Gleason pgression tokGG2 occurred in 2062,patients (38.9%)
2 Z Df SI a2y LINEB3Gscurded iB ¥28 pagentsk(13.7%).
,g . g . PSAV <0.44 Fifty-four patients (1.0%) developed metastases.
= PSAV <1.18 =
0 ol a + ! PBAWasSSassociated with progression to GGIR
o h e i h L S 1.32, GG3KR1.51), andnets(HR1.39).
Time, y Time, y
No. at risk No. at risk Optimal PSAV thresholds that were associated with progression
PSAV=1.18 3072 2642 1959 1226 638 309 PSAV £0.44 556 469 336 202 84 42 . e . . .
PSAV>118 847 672 417 204 120 59  PSAV>0.44 821 692 436 228 101 45 were significantly lower for African American patients (0.44
ng/mL/y) compared with noiispanic White patients (1.18
Upgrading to GG3 for non-Hispanic White patients E‘ Upgrading to GG3 for African American patients ng/mLIY)-
100 100+
Conclusions and RelevancEhis study suggests that PSAV is
c 75 _D 754 significantly associated with grade progression among patients
‘*Z_ % with low-risk prostate cancer managed with active surveillance,
g s0 g 504 but at lower values for African American patients compared with
£ PSAV>1.18 £ PSAV >0.44 non-Hispanic White patients HEse data suggest that serial PSA
F 2 35 measures may potentially substitute for multiple prostate
oAV <118 bV <0.44 biopsies and that Afrlc_an American patients may merit increased
0 : 01 . . , . ‘ frequency of PSA testing.
0 2 4 6 8 10 0 2 4 6 8 10
Time, y Time, y
No. at risk No. at risk
PSAV<118 3072 2642 1959 1226 638 309  PSAV=0.44 556 469 336 202 84 42
PSAV=>1.18 847 672 417 204 120 59 PSAV >0.44 821 692 436 228 101 45
MRI in Lieu of Biopsy forASStufly ! yayY b2 o
Halb mp a4iGdzRASA gAGK wunna LI GASya dspdeificHefinizars & MRIpagressfo®. ONA G SNA L | yR y Ay

Rajwa, Euro Urol 2021.

t22f SR t/ I LINBPINBaarzy NIGST gKAOK AyOfdzZRSR KA&G2t23A0FE LINEBINB

Pooled sensitivity and specificity were 0.59 (95% confidence interval [CH®DZ8) and 0.75 (95% CI 0¢®634) respectively.

SSheterogeneity between included studies.

Depend on PCa progrevalence, the pooleliPVfor serial prostate MRI ranged from 0.81 (95% CI¢D&B) to 0.88 (95% CI 0.4393)
pooledPPVtanged from 0.37 (95% CI 0¢54) to 0.50 (95% CI 03H66).

NSdifferences in the pooled sensitivity (p = 0.37) and specificity (p = 0.74) of PRECISE and wsgtéaifienrschemes.

ConclusionsSerial MRI stiBhould notbe considered a sole factéor excluding PCa progression during AS, and changes on MRI are not

accurate enough to indicate PCa progression. There was a nonsignificant trend toward improved diagnostic estimates of PRECISE

recommendations. These findings highlight the need to furthefine the optimal triggers and timing of biopsy during AS, as well as the neeq_|

for optimizing the quality, interpretation, and reporting of serial prostate MRI. m
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Lowriskpises¥C M H DRI RS BDNRfzZLI m wMn

Survival by TX

LOW RISK GROUP

EXPECTED INITIAL THERAPY ADJUVANT THERAPY
PATIENT

SURVIVAL" Active surveillance (preferred)P

* Consider mpMRI and/or prostate biopsy to confirm candidacy for active surveillance Progressive disease¥
* PSA no more often than every 6 mo unless clinically indicated See Initial Clinical

* DRE no more often than every 12 mo unless clinically indicated Assessment (PROS-1)
* Repeat prostate biopsy no more often than every 12 mo unless clinically indicated
* Repeat mpMRI no more often than every 12 mo unless clinically indicated

=10y EBRTY or brachytherapy9

Adverse feature(s):!

EBRTY + ADTY (6 mo)

or See Monitoring for

Observation® » |Initial Definitive
Therapy (PROS-11)

RP'
No adverse features ————————

. See Monitoring
<10 y—— Observation® > [PBI:OSO-:‘II [orln

SEER Survival and Tx Selection Bias (TBS)

50,804 lowrisk prostate cancer (Tl H I = t {! f wmnX YR D{ c0 &klLl wtX oN}IOK& 6.¢0X 2NJ 9. w
The TSB effect was defined as the unadjustegleldr OS difference between modalities that was not due to differences in PCSS.

Propensity score matching was used to estimate the TSB effect on OS due to measured confounders (variables presemrthiasheddtassociated with

0S) and unmeasured confounders.

FU 7.4 years

Miccio, Prostate Cancer +PDis 2020
10-year PCSS for the entire cohort was 99%.
10-year OS RP 92.9%BT 83.6%9 . w¢ T c iz 6Ll F nodnnamo P
OS differences persisted after propensity score matcBirfy wt @ad 9. we¢ O6TPEI0E wt Gad . ¢ ondcz 02
Estimated 16year OSlue to TSB effect 15.0% for RP vs. EBRT (8.6% measured, 6.4% unmeasured)
8.5% for RP vs. BT (4.8% measured, 3.7% unmeasured)
6.5% for BT vs. EBRT (3.1% measured, 3.4% unmeasured).
Conclusions Patients with lerisk prostate cancer selected for RP exhibited large OS differences despite similar PCSS compared to
radiotherapy, suggesting OS differences are almost entirely driven by TSB. The quantities of these effects are impangdetovhien
interpreting prostate cancer CER using national registries.
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RP

,é— Incision through abdomen
o  Retropubic (> 90%) or Transperinelaparoscopic, Robotic techniquesve
AAYAT NI 2dz2i02YS YR i NBO2@SNE |y
0  Pelvic Lymph Node DissectibdS NJF 2 NI S RiskdfyL N fetaktdsis m
(Partin tables)Abort for +LN disease on frozdristology.
o0  Biochemical failure less ambiguous, potential for salvage XRT

Bladder

——— Incision around prostate
and seminal vesicles

o  The entire prostate and seminal vesicles are removed through an incision
the abdomen. Sometimes nearby lymph glands are also removétie

urethra is joined to the bladder and a catheter is inserted to drain urine. Catheter —
A Adv are pathological evaluation, especially of LN.
A  Disadv are impotence, incontinence. bioc Anastomosis (the
join between bladder
and urethra)

Extent ofPelvic LN Dissection Study

HRb T nn -cénkeyrahtiodized Prostatectomy + | 1. Limited PLNDi(ex) | 2. Extended PLND (ext lliac, obturator, hypogastric) |.
Median LN retrieved 12 vs. 14.

1°BcR

Touijer, Eur Urol Oncol 2021 Median FU 3.1 years.

Caresponding rate of positive nodes was 128614%(NS).

Rate of biochemical recurrend¢iR 1.04, NS)

Rates for grade 2 and 3 complications were similar at ¥8%4%

There were no grade 4 or 5 complications.

ConclusiongExtended PLND did not improve freedom from biochemical recurrence over limited PLND for men with clinically localized prostat
cancer. However, there were smaller than expected differences in nodal count and the rate of positive nodes betweeneheptates. A
randomized trial comparing PLND to no node dissection is warranted.

Beta-Blocker Study

11,117 men s/p RT for Prostate @& no prior hormonal therapy, radiotherapy, or chemotherapy)
Minimum progressiofiree follow-up of 6 months.

Study with nord S f S ORlokkgr§nsBBs)

Sivanesan, JAMA Net Open 2022.

1622 (14.6%dater received treatment for cancer recurrence during a median follpwof 4.3 years

Use of nsBBs at time of surgery among 209 patiénts{ {isk @ treatment for cancer recurrencelR0.64t ' ®no 0 ®

No such association was observed for ussBBsiRn ®dbc T t [ dcH O D

Subanalyses with (1) relaxed inclusion criteria allowing for inclusion also of patients with early progression (withinsgy amzh(2) only the
healthiest patients (Eastern Cooperative Oncology Group performance status of 0) supported the main findings.

Conclusions and Relevanda this cohort study, use of nsBB but not sBBs at the time of radical prostatectomy was associated with less
treatment initiation for cancer recurrence. This finding, together with accumulated preclinical and clinical evidencesspacididndation for
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Dose Escalatio@rigins

RTOG 7®6 originallyestablished 70 Gy as the maximum tolerable ddmyond which significant Gl toxicity (diarrhea) developed. Treatment fields were
generally 6x6 cm up th1x11 cm "foufield box" determined by bony landmarks, and if necessary rectal contrast and foley catheter

Hwib® pHo LI GASy i a-B Mol Hagedd. MIBAGHIIx k5 ddysi perdvBek to#B Gy either to whole pelvis or prostate only.

| 1. Pelvic RT 485 Gy + prostate boost 286 Gy (minimum 65 Gy) | 2. Pelvic + PA RIb4®y + prostate boost (minimum 65 Gy) |

Pilepich, IJROBP 198@edian F/U 4.2 yearsOutcome No difference between arms for DES, DM, OS
Toxicity: Periaortic RT does not increase bowel infargstate doses > 70 Gy result in increased bowel injury (20% vs 10% rectal bleed) but not
bladder injury ConclusionNo benefit to elective pesortic irradiation.

Cooperberger, Cancer 2010Solo therapy trial of RT | surgery | ADTRetrospective 7538 metn Ot A y A OF f withiiocaftiBeas¢ o I b n 0
Fylfel SR MR rdegiveERBTG yedeived primarADT At least 6 mo. f/u recorded.

HR for CSM relative ®Pwas 2.21for RT and 3.22forADF.&a2ft dziS n ok wt FyR we¢ gSNB @ |4 f

MAJOR STUDIES

Institution Stage Dose (Gy) 5-year Outcome Grade 3 Toxicity
UK MRC ADBRT 01 T1bT3a 64vs 74  NED 60% vs 71% (S Gl 6% vs 10%

Dealaney GU 2% vs 4%
DutchCKV094.0 T1bT4 68vs 78 | NED 54% vs 64% (S Gl 4% vs 5% (NS)

Peeters GU 12% vs 13% (NS)
PROG 959 T1bT2b  70.2vs 79.2 NED 79% vs 91% (S Gl 1% vs 1% (NS)
(19961999) GU 1% vs 2% (NS)

MD Anderson TLT3 70vs 78  FFF 59% vs 78% (St Gl 1% v3% (SS)

Pollack GU 5% vs 4% (NS)
Ontario LDR Boost T2T3 66vs 75  FFP 39% vs 71% (S: Gl 2% vs 4% (NS)
(19921997) GU 4% vs. 14% (NS)
Harvard Proton Boosi T3T4 67.2 vs 75.6 LC 92% vs 80% (NS Gl bleeding 15% vs 32% (N

Zietman NO-2 GU stricture 8% vs 1904S)

MD Andersonk wih o nm LI G A S73((20%) EBRLbWAZ%)E ivt (45%), high (359%8).{ X y O My 20 @ u Ty D& p Tn
NOTE: this was prescribed to isocenter. We doitnowtovolimeINR & i ¢S RARy QG 3ISG Ittt 1ty Désx NBlFftteée Al
Both were 4 field technique to 46 Gy. THEN 70 Gy arm used smaller 4 field box. The 78 Gy arm used 6 fields conformal boost.

Pollack, JCO 201Kuban, IJROBP 2008

The median followup 8.7 yearsResults 8 yr freedom from biochem or clinic failure (FEH) patients 78% | 59% | SS

First stratificationif PSA > 10, 78% | 39% | SS.

Second stratification: Low risk @& ¢ o X AYGSNYSRAIFIGS NA&]l yc @& Tc OLINBOolofte y20
I £ AYAOFE T Af-Guabn adiell|S% [015% |ySSx gafients sither died of CA or currently alive with CA in th&yGrm.

Toxicityt DL G2EAOAGE x H I (G6A0S Ia ZThk Vi KRYAKKISHATR dRAY S NBI i 2 EV Da
{AIYATFAOLI yif & KAIKSNI relatedl & redtd Olirhet> 250E25B% (A S48 6x 3INF RS HO

ConclusionDose escalation improved PSA and clinical control, particularly if PSA >10 ng/ml.

8-year FFF| 8-yrFFF | 8-year FFF| FFFLowR| FFFIntR [ FFF High R 8-year 8-yr FF 8-year 8-year OS
PSA >10 PSA <10 clinical LC | Distant met | FFDM HighR
78 Gy 78% 78% 78% 88% 86% 63% 93% 99% 96% 78%
70 Gy 59% 39% 66% 63% 76% 26% 85% 95% 83% 79%
SS SS - SS - SS SS - SS -
, ) PSA <=10 ng/ml : PSA >10 ng/ml|
Pasalic [JROBP 20190NG TERM 14.3 yr. : e : 78 Gy : L
15year BcA2% vs18.9%(P = 0.042). s Y g o - D asnad I B 78 Gy
15-yearDM 1.1%vs. 3.4% (P =@18). g, = I 70 Gy g, \
15-yearPCa$! 3.2%Vs.6.2%(P = .045). B s el Eos g s Ty
15-year OS NS g 4 g g 4 wey
15-year rate alvage21.9% vs38.7%(P =0.002). g g s g
15-year rate 2 malignancy 2.3%(NS). : p = 0.0285 ‘| p=046 % p=0.012
1 bladder, 6 rectalithin the RTfield. 0a 00 00
Conclusionsustained, . OC +tyR @ {ltg¢g ° = * =® » ™ o m e @ O
NS OS. Long Term Data = I&¥z&ncers. Months after radiotherapy Months after radiotherapy Months after radiotherapy

NOTESubgroup analysis NS CI of BcF or clinicah Ppatients with low risk (P=0.064), intermediate risk (P=0.344) and high risk (P=0.223)
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™
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Freedom From Failure

0.4

0.2

Harvard Proton(PRO®509).H wih n nn  Lihgé RIBTZhi BSA <16 ng/mL (median PSA 6.3); 75% GSv«iisk 58%intermediate 37%.

y M b tNRiG2y 02240 mMpdPykmm D&9 [Ih LK2G2ya pndnketa=792) [od2aFf ' 71
Proton CTV = prostate + 5 mm margin. PTV = CTMim. Loma Linda used opposed lateral beams, 250 MeV protons; Harvard used perineal

boost, 160 MeV protons. Rectal Lucite probe, inflateeb25mL saline. Photons = 4F plan, photon CTV = prostate + Iargm. No hormones.

Zietman, JCO 2010.

Outcome 10year ASTRO (backdating)

ot C{ @ cyz rardowriskylisgasg 2% 0s 0Jva(SHr intermediaterisk 58% vs. 70%p=0.06).

No difference in OS (78% vs 83%)

Started salvage hormones 6% vs 11% (SS).

Toxicity Late Grade 2+ londose 29% vs. higthose 39% (SS); Grade 3+ 2% in both arms (NS)

ConclusionLongterm advantage for high dose in low/intermediate risk PCA patients, with comparable Grade 3 toxicity.

Talcott, JAMA 201(Patient survey. 280 patients (83% of surviving cohort). Median F/U 9.4 years.

Outcome: No difference in urinaty obstruction/irritation, urinary incontinence, bowel problems, sexual dysfunction, anckineostutcomes.
Patients receiving standard dose had less confidence that their dose was under control (76% vs 86%, SS). Mangpzatied their function
as normal, despite substantial symptoms.

ConclusionHigher dose not associated with increase in patiepiorted symptoms

Nguyen, IJROBP 2010. Rectal dose volume and Gl QoL.
¢CNBYR (26 NR Iy | a&aterdBldgsuriyon andhigbet\&Y, Vas, VI02aidV7s.
There was no difference in losigrm Gl dysfunction between men on the conventional vs. fiigke arms (p = 0.49).

Peeters JCQ2006(DutchCKVO 981 n 6 & Hw I T1oTH, withPSA S6p (excluded many
lowrisk: Tla, THO A GK D{ f p FYR t{! XnT !'[{h Lbbod
Both 3DCRT. CTV = prostate + SV (depending on risk group); PTV = 1.0 cm margin to 68 Gy, then
0.5 mm and 0 mm posteriorly. Prescription dose was to the isocenter. Stratified by risk group.

Expiracy Hormonal therapy in 22% patientsote: HT was allowed but not recommended until ongoing

T studies had defined groups that benefit from HT. Its prescription was left at the discretion of the

Be S, treating physician.
b CONV 68 Gy
Treatment Group
Gleason Score Differentiation Tib, Tlc, T2a T2b, T3a T3b, T4
. iPSA@ >3 4-10 | 10-20 | 20-60 0-60 0-60
2-4 Good | | | Il 1 \%

— 3% é 5-7 Moderate | Il Il 1] 1l I\
{1 Exp 78 333 107 8-10 Poor Il 1 1] 1] 1 [\

Log-rank P = .01

” 1 T 7 ' . LT T . Outcomep &NJCC{ m ¢ nClinicdl fail both groufis 7694 (S), OS 82% vs. 83% (NS).

Toxicity Gl Grade 2+ higtiose 32% vs. lowlose 27% (NS), Gl Grade 3+ 5% vs. 4% (NS).
GU Grade 2+ 39% vs. 41% (NS), GU Grade 3+ 13% vs. 12% (NS).
ConclusionSignificantly improved FFF, with comparable toxicity.
LYGSNNY¥SRAFGS NR&a]l NBaLRYyRSR 0S4l

Time From Random Assignment (years)

Faliure/Patients HR and 95% Cl
Risk 78Gy i 4 (78.Gy:65 Cy) Your acute GU toxicities are predicted by baseline AUA.
Your late GU toixicity predicted by bladder neck in trigone > 80
Low 10/64 7/56
Intermediate 19/92 32/90 — 00—
High 78177 97/185 millns Dose level Risk Group = n | 5-year 10-year
Total 107/333 136/331 <= Low 55 57 26
(32%) (41%) TR T 68.4 Gy Intermediate | 37 46 25
786y | Gy High 16 | 50 21
Better Better Low 91 59 37
73.8Gy Intermediate = 75 52 34
Michalski IJROBR012 RTO®@4-02). Hwih manpp YSyd o5 /2y F2N¥+{ & ll—_ll)gv\r/] 18354 gg ig
3 initial patient groups, then opened to 5. L 792Gy | Intermediate | 54 54 12
| 1. TiT2, (lowriskofSV) Th ¢ - LINRA&GEGS 2yt g : .
| 20 TICHT OFBMp: 2F {* Ay@2t{@SYSydo b ¢ LNRadtas &9+ 28 86 NSt 68
| 3. T3 M ¢ LINRAGIGS b { 4o Low 92 o4 45
Doses68.4Gy (L.8Gy/fx; level 1)73.8Gy (L.8Gy/fx; level 11)79.2Gy (.8 Gy/fx; level I11)74 74Gy | Intermediate 109 | 56 31
Gy(2 Gylix;level IV)78 Gy(2 Gylfx; level V). High 55 34 13
PTV margins-20 mm. No Group 3 in Levels\lI Low 80 75 61
78 Gy Intermediate = 109 63 45
Biochemical diseaskeee survival, all patientShd High 31 61 50



UK MRC _ADT _ RTO1 (The ONLY one here to use ADT). There will be others see below.

HwIlh ¢T8adNO, MO with PSA < 50 ng/mL.

| 1. 64 Gy in 32 fractions | 2. 74 Gy in 37 fractions (dose escalatidu) patients received neoadjuvant ADE3 Y2y i K& 6SF¥2NB 9. w¢ TIh
The coprimary outcome measures were biochemical progredséensurvival and overall survival. All analyses were done on an intefatioeat basis.

Dearnaley, Lancet 2014.

10-year OS 71% both (NS).  10-year bPFS 43% vs. 55% (SS).

INTERPRETATIOM a median followup of 10 years, escalatetbse conformal radiotherapy with neoadjuvant androgen deprivation therapy
showed an advantage in biochemical progressiee survival, but this advantage did not translate into an improvement in overalvsiirvi

These efficacy data for escalatddse treatment must be weighed against the increase in acute and late toxicities associated with the escalated
dose and emphasise the importance of use of appropriate modern radiotherapy methods tereideeffects.

Kupelian, JROBP 20091 TiH LI GASyda Id //C 2NJa{Y®d bS2lIR2dz@lI Yyl !'5¢ X ¢ Y20
FFGSNI £ 20Ff GKSNILRSO® wt F2NJ mnon 0o p: (pE&madhenvséed implantatiorfr050 (32%)nandd m ¢z 0O
COMB(combined seed/EBRTOr 222 (7%).

The mediarRTdoses in EBRT <72 and EBRZ was 68.4 and 78.0 Gy, respectively. The meidia6 mo (range 12145).

Biochemical relapse was defined as PSA levels >0.2 for RP ca8easdcutiva, PSA for all other cases.

A multivariate analysis for factors affecting the bRFS rates was performed using the following variables: clinicaPBAtagés, androgen
deprivation, year of treatment, and treatment modality. The multivariate analysis was repeated excluding the EBtases.

Results Multivariate analysis showed iPSA (p <0.001), bGS (p RP EBRT<72 9. w¢ Seeds Combo
<0.001), year of therapy (p <0.001), and treatment modality (p

<0.001) to be independent predictors of relapse. Because EBRT -_. ?-year Bl E =L e e Y
cases had distinctly worse outcomes, the analysis was repeated | 7-year bRFS 76 48 81 75 7

after excluding these cases to discern any differences among the

other modalities. The multivariate analysis excluding the EBRT <72 cases revealed iPSA (p <0.001), bGS (p <0.001}harapye@r ©
0.001) to be the only independent predictors of relapse. Treatment modality (p = 0.95), clinical T stage (pen@® &8Jrogen deprivation (p =
0.56) were not independent prectors for failure.

ConclusionsThe biochemical failure ratesare similar among PI, higloseEBRT, COMB, and RP for localized prostate cancer. The outcomes
were significantly worse for lowlose (<72 Gy) EBRT.

Zelefsky, Urology 2008Dose Escalation Biopsy results.

RR339 patients 10 years after the completion®Tand 6.25 years after posttreatment biopsy.

RESULTS:

Overall biopsy positive 32%, severe treatment effect 21% and negative 47%. A higher radiation dose in the intermedigieriakd hi
subgroups was associated with a lower incidence of positive biopsy. Of patients at intermediate risk who received a56s® gfeater 24%
had a positive biopsy compared to 42% who received 70.2 Gy or less (p = 0.03).

t2aA0A0S . A BLUATE.6@BBY% Hda NyDlSYER= 0.05).

Short course neoadjuva®DT@ b 0 A 2 LJA & 42%(@RO000d)c: " G 2

MVAbiochemical failure posttreatment biopsy status (positive vs severe treatment effect or negative p <0.001), pretreatnitane grEsific
antigen (p #0.05) and clinical T stage (p = 0.09). Similarly multivariate analysis revealed that a positive posttreatment biopsyfag one
strongest predictors of distant metastasis and prostate cancer death in this cohort of patients.

CONCLUSIONS:

As assessed by posttreatment prostate biopsies, local control is improved with higher radiation dosesermdsigchemical outcomes in
patients with posttreatment biopsies demonstrating severe treatment effect changes were not different than thoseemtsaith negative
biopsies. We also noted that local tumor control was associated with a decrease in distant metastases and prostate ctalitgrfontiner
highlighting the importance of achieving optimal tumor control in patients with clinicalljitechdisease.

p36



Dose EscalatiorContemporary

Dose Ceilingvetaanalysis

HMMh Mn NI YR2YAT SR GNARAFf& AyOfdzRAYyd moZoyn L3JieterSoéneity 12=A76%, RSB00%). 6 Said Sa
CAINIKSNI Fylfeaira AYRAOFGSR Iy |ada20AFGA2y 06Si6SSy Aif@EIbGgs,0.8 GyirdreaBe?ia S LU
h ki LISNJ D& AYyONBFasS Ay FNIOGA2Yy aAl ST t Thowevemalso lse expliided by RiGkemicalicorirgl ¥ N2
maxing out at doses above approximately 80 Gy.

Conclusions

Biochemical control data from randomized controlled trials of dpsefraction escalation in prostate cancer radiation therapy are inconsistent with the
presence of a constant fractionation sensitivity in the lingaadratic model and/or a monotonic dosesponse for biochemical control beyond 80 Gy
equivalent dose. These observations have a potential effect on the optimal doses in future trials and the interpretatigoirg trials of
ultrahypofractionation.

MSK 81 Gy Long Term Data
561 Singlénstitution with prostate contained diseasé.(ow, 2. fav-int, 3. unfawint) treated with 81 Gy to PTV.

Zelefsky, J Urol 2006.
By ASTRO (old 3 consecutive rise) 8-year PSA RHAS85%vs.2. 76%Vvs.3. 72%(SS),

By Houston (Nadir+2) 8-year PSA RAS &% vs. 2. 8% vs. 367% (SS),
8-year G2 rectal bleeding was 1.6%. 8-year G.1%(n=3)Mprequiring either transfusions or laser cauterization procedive.G4.
8-yearG2 urethral stricture 9% 8-year GB%

Among patients who were potent before intensity modulated radiation therapy, erectile dysfunction developed in 49%.

8-year CS$00%, 96% and 84%, respectively.

ConclusionsThese longerm results confirm our previous observations regarding the safety of high dose intensity modulated radiation
therapy for clinically localized prostate cancer. Despite the application of high radiation doses, the incidence obesdtital b3 years was
less than 2%. Despite the increased conformality of the dose distribution associated with intensity modulated radiatjoy #herellent long
term tumor control outcomes were achieved.

Alicikus, Cancer 2011

10-year PSA RFS 81%, 78%, 62%.

10-year MetFS 100%, 94%, 90%0-year CS100%,97%, andB6%, respectively.

10-yearG23 late GJ 11% and 5%, respectively 10-year G23 late GR% and 1%, respectively. No grade 4 toxicities were observed.
ConclusionsTo the authors' knowledge, this report represents the longest followed cohgraénts who received highose radiation levels
of 81 Gy using IMRT for localized prostate cancer. The findings indicated thalosigiMRT is well tolerated and is associated with excellent
long-term tumor-control outcomes in patients with localizedqgstate cancer.

e ] : Weg, Adv. Rad Oncol 2019. 15year Side Effects
o | % 301 patientd h81 Gy (n=269, 89%) or 86.&y (=32, 11%).
o 29% low risk (LR), 49% intermediate risk (IR), and 22% high risk (HR).
;5 - LateG3D L 3 patients (1.0%). No grade 4 Gl toxicity events
g °7] occurred.
% o | Median time fromw ¢ |afl®G3 Gloxicity =2.9years.
£ One event occurred after lykears.
w v |
e ©
a— LateG3D! Th ¢ LI (A S@4iGHtoxiiegt 0.8%)
- Median timeT N2 Y latedx [BU=5.5years.
3 Two events occurred after j@ears.
% P=0.001
o o |
“ LowRisk (0=93) In addition, 38 (12.6%) developed second primary malignancies
= 2 Figh Risk (ocg0) (SPMs), 8 of which were-field malignancies.
o Median time fromw ¢ alli$PM and Hfield SPM was 1@ears.
L L L, A 15yearRFS 76%LR vS65%IR VS55%HR.
- 15year DMFS 88%LR vs75%IR vs63%HR.
15year PCaSM 1.9%LR vs7.1%IR vsl2.2%HR

ConclusiongThis report represents the longest follewp data set to

our knowledge of patients treated with higose IMRT for PC. Our
findings indicate that it is well tolerated with 1.0% and 2.3% incidence
of longterm grade 34GI and GU toxicity, respectively. The cohort had
excellent P&pecific survival.

NOTEDose constraintsncluded that no more than 30% of the rectal

wall volume should receive >75@y (V75.65y<30) and that no more

than 53% of the rectal and bladder walls should receiveGy7

(V47<53). In the overlap region between the PTV and these critical N~
organs, theconstraint was set at 88% of the prescription dose for them
rectum and at 98% for the bladder. A




























































































































































































































































