POP-ART, CHHIP and STAMPEDE
— Where do we stand in Prostate
Radiation
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Cancer Prostate — Heterogenous disease

* On the same day you can advise one patient for Watchful Waiting and
discuss with another for Chemohormonal therapy!



Lymph node involvement risk

Parfin nnmnarame
TABLE 42C.1. Prediction of lymph node involvernent
PSA (ng/mL)
0—-4 Clinical stage 4.1-10.0 Clinical stage 10.1-20.0 Clinical stage ~ >20 Clinical stage

Gleason
score Tib Tic T2a T2b T2c Tib Tic T2a T2b T2¢c Tib Tic T2a T2b T2¢ Tib Tie T2a T2b T2¢

24 0 0 0 0 0 1 0 0 1 1 2 0 1 1 1
1 0 0 1 1 2 1
2 0 1 2 2 5

0 1
1 2
6 1 2 5 5 12 3 4
8-10 14 B S5 10 10 28 8 9
PSA, prostate-specific antigen.

Note: Numbers represent probability (%); dash represents lack of sufficient data to calculate probability.

Modified from Partin AW, Kattan MW, Subong EN, et al. Combination of prostate-specific antigen, clinical stage and Gleason score to pre-
dict pathological stage in men with localized prostate cancer. JAMA 1997,277:1445,

e <15% low

* 15-35% intermediate
e >350, hlgh Dr Gagan Saini

Partin 1997, Roach 1993




TABLE 4. Site of positive LNz defected by radio
guided surgery

Lymphadenectormy Eegion Mo, Node Pos 50

Internal iliac artery
External iliac vein
Obturator fossa
Internal iliac artery + external iliac vein
Internal iliac artery, external iliac vein
+ obturatar foe=a

Internal iliac artery + obturator fos=sa

Internal iliac artery + other

External iliae vein + obturator fos=a

CHher ( presacral, pararectal, paravesical
+/ar other combinations)

Weckerman et al. J Urol 2007
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« Randomized trial comparing prophylactic whole-pelvic nodal radiotherapy (WPRT) to prostate-only
radiotherapy (PORT) in high-risk prostate cancer.



Methods

» This phase lll, single center, randomized controlled trial enrolled eligible
patients undergoing radical radiotherapy

» Node-negative prostate adenocarcinoma
» Estimated nodal risk of 20%.

« Randomization was 1:1 to PORT (68 Gy/25# to prostate) or whole-pelvic
radiotherapy (WPRT, 68 Gy/25# to prostate, 50 Gy/25# to pelvic nodes,
iIncluding common iliac)

e computerized stratified block randomization
 Stratified by Gleason score
» Type of androgen deprivation
« PSA at diagnosis
 Prior transurethral resection of the prostate



Methods

* All patients received image-guided, intensity-modulated
radiotherapy and minimum 2 years of androgen deprivation
therapy.

* The primary end point was 5-year biochemical failure-free
survival (BFFS), and secondary end points were disease-free
survival (DFS) and overall survival (OS).



Methods

* Magnetic resonance imaging for prostate, contrast-enhanced computed
tomography (CT) scan of abdomen and pelvis, technetium-99 bone scan, or
positronemission tomography (PET) CT with fluoride-18 or gallium- 68 prostate-
specific membrane antigen (PSMA) scans

* Key eligibility criterion was
* the risk of pelvic node involvement of at least 20%, estimated using Roach formula
 clinical stage T1-T3a with Gleason 8-10 and any PSA
* Gleason 7 with PSA. 15 ng/mL
* Gleason 6 with PSA. 30 ng/mL
» Stage T3b-T4a with any GS and any PSA were eligible for inclusion.
* estimated life expectancy of at least 5 years
* ability to receive long-term ADT or undergo surgical castration

* All patients signed informed consent before being enrolled in the trial.



TABLE 1. Baseline Characteristics

Characteristic

All Patients (N = 222), N (%)

PORT (n = 112), N (%)

WPRT (n = 110), N (%)

Median age, years 66 66 66
Median PSA, ng/mL 28.2 27.4 29.9
Nodal risk, %*

= 40% 119 (53.6) 60 (53.6) 59 (53.6)

= 40% 103 (46.4) 52 (46.4) 51 (46.4)
Gleason grade group

1 22 (9.9 11 (9.8) 11 (10)

2 38 (17.1) 20 (17.9) 18 (16.4)

3 53 (23.9) 25 (22.3) 28 (25.5)

4 53 (23.9) 26 (23.2) 27 (24.5)

5 56 (25.3) 30 (26.8) 26 (23.6)
ADT

Orchiectomy 42 (189) 26 (23.2) 16 (14.5)

Medical 180 (81.1) 86 (76.8) 94 (85.5)
History of TURP

Yes 60 (27) 30 (26.8) 30 (27.3)

No 162 (73) 82 (73.2) 80 (72.7)
Tumor stage

T1 2 (0.9 1 (0.9) 1(09)

T2 46 (20.7) 19 (17) 27 (24.5)

T3a 70 (31.5) 38 (33.9) 32 (29.1)

T3b 86 (38.7) 44 (39.3) 42 (38.2)

T4 18 (8.1) 10 (8.9) 8 (7.3)

Abbreviations: ADT, androgen deprivation therapy; PORT, prostate-only radiotherapy; PSA, prostate-specific antigen; TURP, transurethral resection of

nrnstate- WPR T whnle-nelvir radintheranw
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Mo. of events’ Total no.

Pelvic Prostate-only P wvalue for

Subgroup radiotherapy radiotherapy Hazard Ratio (95% Cl) interaction
Age (years)
= B6 2/59 22/58 - ; 0.08 (0.02 to 0.35) .03
= 66 5/51 /54 — 0.66 (0.21 to 2.10)

I

|
MNodal Risk !
= 40% 4/59 11/60 —_ 0.36 (0.12 to 1.74) .28

I
= 40% 351 18/62 - 0.15 (0.04 to 0.50})

|

I
T stage E
< T3b 3/60 14/58 ! 0.18 (0.05 to 0.64) .59
=T3b 4/50 15/54 + 0.20(0.10 to 0.90)

I

i
Gleason Score i
B-7 2157 9/56 - 0.22 (0.05 to 1.01) .28
8-10 5/53 20/56 —-— 0.24 (0.09 to 0.64)

i
PSA (ng/mL) i
<50 5/80 21/81 —— 0.22 (0.08 to 0.58) .96
= 50 2/30 8/31 1o 0.25 (0.05 to 1.16)

I

1

I
Risk Group (NCCN 2019) i
High risk 2/55 12/561 —o- E 0.14 {0.03 to 0.63) .37
Very high risk 5/66 17/61 —r— 0.32 (0.12 to 0.88)

|
Androgen Suppression E
Medical 6/94 23/86 —il— 0.22 (0.09 to 0.54) -90
Orchiectomy 1116 6/26 : 0.26 (0.03 to 2.74)

I

I

1
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FIG 3. Subgroup analysis for biochemical failure-free survival. NCCN, MNational Comprehensive Care Network; PSA, prostate-specific antigen.



Results - toxicity

TABLE 2. Cumulative Late Toxicity (RTOG)

RTOG Grade All Patients (N = 222), N (%) PORT (n = 112), N (%) WPRT (n = 110), N (%) P (grade 0-1 v grade = Il)
GU
0 85 (38.3) 45 (40.2) 40 (36.4) 02
I 105 (47.3) 57 (50.9) 48 (43.6)
Il 28 (12.6) 8 (7.1) 20 (18.2)
1l 4 (1.8) 2 (1.8) 2 (1.8)
Gl
0 138 (62.2) 74 (66.1) 64 (58.2) 28
| 70 (31.5) 33 (29.5) 37 (33.6)
Il 12 (5.4) 5 (4.5) 7 (6.4)
1l 2(0.9) 0 (0) 2 (1.8)

Abbreviations: GU, genitourinary; PORT, prostate-only radiotherapy; RTOG, Radiation Therapy Oncology Group; WPRT, whole-pelvic radictherapy.



Table 2 Unadjusted and Adjusted Hazard Ratios for All-Cause Mortality for Each Patient and Treatment Factor

Age, Years
PSA (logarithm), ng/mL
Gleason Score
]
7
8-10
2014 AJCC Tumor Category
1
2
3
Presence of Comorbidity
Test of Interaction
ADT versus no ADT

RT treatment volume
(WPRT vs. PSV RT)

ADT = RT volume
Additional Comparisons
WPRT versus PSV RT

PSV RT with ADT versus
PSV RT

WPRT with ADT versus
PSV AT

WEPRT with ADT versus WPRT

WEPRT with ADT versus PSV
RT -+ ADT

WERT versus PSV RT
with ADT

3709
3709

1787
1422
500

1968
1663
78

989 versus 2720

2723 versus 986
622 versus 3087

3709

136 versus 850
2237 versus 850

486 versus 850

486 versus 136
486 versus 2237

136 versus 2237

Deaths
561
561

257
190
114

261
271
29
173 versus 388

429 versus 132
142 versus 419

561

31 versus 101
318 versus 101

111 versus 101

111 versus 31
111 versus 318

31 versus 318

Univariate Multivariate

HR 95% Cl P AHR 95% Cl P

1.06 1.05-1.08 <.001 1.06 1.04-1.08 <.001

1.08 0.96-1.22 21 1.08 0.95-1.22 24

ref - - - — —

1.15 0.95-1.39 14 1.14 0.94-1.37 20

177 1.42-2.20 =.001 1.63 1.30-2.05 =001

ref - - - — —

0.94 0.79-1.12 A7 0.92 0.77-1.09 31

1.00 0.67-1.49 a9 0.95 0.64-1.42 B0

1.25 1.04-1.50 .0 1.18 0.99-1.42 o7 /
0.84 0.67-1.05 a3 0.71 0.57-0.90 004 /
0.65 0.43-0.99 046 0.58 0.38-0.89 012

1.43 0.89-2.28 14 1.61 1.00-2.58 048 /
0.65 0.43-0.99 046 0.58 0.38-0.89 012 /
0.84 0.67-1.05 13 0.71 0.57-0.90 004 /
0.78 0.60-1.03 .08 0.67 0.50-0.88 005

1.20 0.80-1.81 .38 1.15 0.76-1.74 51

0.93 0.75-1.16 52 0.93 0.75-1.16 53—
0.78 0.53-1.14 19 0.81 0.55-1.19 29

Abbreviations: ADT = androgen deprivation therapy, AHR = adjusted hazard ratior AJCC = American Joint Commission on Cancer; HR = hazard ratio; PSA = prostate-specific antigen;

PSV RT = prostate and seminal vesicle radiotherapy; ref = reference; RT = radiotherab}l WPRE 2 whalipelvis radiotherapy.
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Int. J. Radiation Oncology Biol. Phys., Vol. 69, No. 3, pp. 646655, 2007
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10 4 Am 1
o Am 2/3/4
0 1 2 3 4 5 6 7 8 9 10
YEARS SINCE RANDOMIZATION
At Risk:
Am 1 198 110 9
Arm 2/3/4 546 289 15

Fig. 7. Progression-free survival using protocol definition of biochemical failure for Arm 1 vs. Arms 2-4,
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Table 1  Patient and treatment characteristics

Characteristic Pelvis + prostate (n=225) Prostate only (n=221) P
Prognostic group (stratification), n (%) 727
Low-risk 48 (21.3) 44 (19.9)
High-risk 177 (78.7) 177 (80.1)
Age at diagnosis (y) 812
Mean (SD) 68.8 (5.0) 68.9 (4.9)
Median (range) 09.8 (52.6-75.0) 69.9 (49.2-75.8)
Stage T, n (%) 648
1 56 (25.1) 48 (21.9)
2 113 (30.7) 111 (50.7)
3 54 (24.2) 60 (27.4)
PSA (ug/L) .359
Mean (SD) 16.3 (16.5) 15.0 (14.7)
Median (range) 12.0 (0.2-144) 11.0 (1.3-150)
Gleason score (GS), n (%) 432
<6 114 (50.9) 106 (48.6)
7 82 (36.6) 91 (41.7)
8-10 28 (12.5) 21 (9.6)
RT dose to prostate/pelvis (Gy)
Mean (SD) 22.32 (1.8)/46.14 (1.1) 68.08 (5.8)
Median (range) 22 (18-28)/46 (44-50) 68.4 (4-76)
RT dose to pelvis + prostate (Gy) .369
Mean (SD) 68.45 (2.0) 68.08 (5.8)
Median (range) 68.4 (63;74) 68.4 (4:76)
RT dose to the prostate™ (Gy) 286
<70 138 (61.6) 121 (56.3)
=70 86 (38.4) 04 (43.7)
LNI risk’ (%) 364
<15 115 (51.3) 124 (56.8)
15-35 83 (37.1) 76 (34.9)
=35 26 (11.6) 18 (8.3)
Concomitant HT in patients stratified as high risk 07 (57.5) 102 (59.7) 261

Abbreviations: HT = hormonal therapy:; LNI = lymph node involvement: PSA = prostate-specific antigen: RT = radiation therapy: SD = standard

deviation.
* Total dose.

Dr Gagan Saini

' LNI risk = risk of LNI using the Roach formula: 2/3 PSA + [(GS — 6) x 10].



ASTRO 2013
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Radiation Therapy Oncology Group (RTOG) 9413: A Randomized
Trial Comparing Whole Pelvic Radiation Therapy (WPRT) to Prostate
Only (PORT) and Neoadjuvant Hormonal Therapy (NHT) to Adjuvant

Hormonal Therapy (AHT)
M. Roach,' D. Hunt,” C.A. Lawton,” I. Hsu,' R.A. Lustig.,* M. Seider,”
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Conclusions: RTOG 9413 continues to demonstrate that NHT+WPRT
improves BF compared to NHT+PORT supporting the rationale for RTOG
0924, Studies are underway to determine whether misclassification bias or
other causes explain the excess deaths from 5Cs observed 1n the post hoc

analysis.
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Center, Cedars-Sinai Medical Center, Los Angeles, CA
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Fig. 4. Kaplan—-Meier produect limit progression-free survival
Fig. 3. Kaplan—Meier product limit progression-free survival curves for low-risk (2/3 iPSA + 10(GS — 6) < 15) prostate cancer
curves for high-risk (2/3 iPSA + 10[(GS — 6) + (TG — 1.5)] = patients receiving whole pelvic irradiation followed by prostate-
15) prostate cancer patients recerving whole pelvic wradiation only boost or focal prostatic irradiation.

followed by prostate-only boost or focal prostatic irradiation alone.
Dr Gagan Saini



Imp

 Lack of optimal patient selection,

* radiotherapy technique
 volume and dose
 Inadequate duration of AD

for high-risk disease



* In conclusion, prophylactic WPRT using a contemporary dose and
technique along with long-term ADT for high-risk and very high-risk
prostate cancer resulted in a large and significantly improved BFFS
and DFS as compared with PORT,

* Did not impact OS.

e Until the long-term outcomes of the ongoing trials are reported,
prophylactic pelvic radiotherapy should be routinely considered for
these patients
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Conventional versus hypofractionated high-dose > ")
intensity-modulated radiotherapy for prostate cancer:

5-year outcomes of the randomised, non-inferiority, phase 3
CHHiP trial
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Summary

Background Prostate cancer might have high radiation-fraction sensitivity that would give a therapeutic advantage to  Lancet Oncol 2016; 17:1047-60
hypofractionated treatment. We present a pre-planned analysis of the efficacy and side-effects of a randomised trial  published Online
comparing conventional and hypofractionated radiotherapy after 5 years follow-up. June 20, 2016
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Methods

* CHHIP is a randomised, phase 3, non-inferiority trial
* localised prostate cancer (pT1b—T3aNOMO)

» Patients were randomly assigned (1:1:1) to conventional (74 Gy delivered in 37 fractions over 7-4 weeks) or
one of two hypofractionated schedules (60 Gy in 20 fractions over 4 weeks or 57 Gy in 19 fractions over 3-8
weeks)

 allintensity-modulated techniques

* Most patients were given radiotherapy with 3—6 months of neoadjuvant and concurrent androgen
suppression.

* The primary endpoint was time to biochemical or clinical failure; the critical hazard ratio (HR) for non-
inferiority was 1:208.



*Eligibility
* PSA concentration of less than 40 ng/mL
* Risk of lymph node involvement less than 30%
*risk of seminal vesicle involvement less than 30%

*Patients were ineligible

*if they had both T3 tumours and a Gleason score of
8 or higher

e ife expectancy of less than 10 years.



3216 patients randomly assigned

.

1065 patients allocated to 74 Gy in 37 daily
fractions of 2 Gy

Y

1074 patients allocated to 60 Gy in 20 daily
fractions of 3 Gy

.

1077 patients allocated to 57 Gy in 19 daily
fractions of 3 Gy




B Hazard ratio .(test for
Events/patients (90% CI) heterogeneity)
57 Gy /4Gy

All patients, unstratified 163/1077 136/1065 . 1.20 (0-99-1-46)

All patients, stratified®*  163/1077 136/1065 . 120 (1-00-1-46)

Low risk 18/163 8/157 > 2-27(113-4.58)
Intermediate risk 119/784 1114779 . 1.08 (0-87-134) 017
High risk 26/130 17/129 = »  1.55(0-93-2.59)

Age =69 years 85/549 64/521 . 1.26 (0-96-1-65) 073
Age =69 years 78/528 72/544 . 116 (0-89-1.52)
Gleason =6 38/364 34/371 B 114 (0-78-1-69) 0.85
Gleason =7 125/713  102/694 . 1.21 (0-97-1.51)

T 43/392 33/356 = 1-19 (0-81-1.74)

T2 93/582 90/623 . 113 (0-89-1-45) 040
13 27/102 12/85 = p 1.89(1-07-3-34)

PSA <10 ng/mL 66/539 46/510 1-49 (1-08-2-04)

PSA 10-20 ng/mL 78/462 771477 . 0-98 (0-75-1-27) 023
PSA =20 ng/mL 18/66 12/67 = » 153(0-83-2-82)

DI-E {]~I4 Cl~|6 CI-IB 1.0 1!2 ’_L~|4 1~|6 1]3 E-I{l 2]2 E-I.d,
+—— —»
Favours 57 Gy Favours /4 Gy




Toxicity

100

Patients with bladder adverse events (%)

0 scz=W=22C I_ - | - | | | | I;=l!‘—'='===1F-1-=:::===:::...g------------.--T
1 2 3 4 5 6 7 8 10 12 18
Numl|  Number of Time from start of radiotherapy (weeks)
pa patients
74Gy 703 700 698 699 694 689 691 666 685 638 682
60Gy 709 701 710 696 668 673 662 659 695 643 696

5/Gy 702 708 704 692 665 670 654 660 638 633 679




Conclusion

* Hypofractionated radiotherapy using 60 Gy in 20 fractions is non-inferior to conventional fractionation using
74 Gy in 37 fractions and is recommended as a new standard of care for external-beam radiotherapy of
localized prostate cancer.
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« With BCF rates over 80%, long-term follow-up confirms that
60Gy/20f is non-inferior to 74Gy/371. Late side effects were very
low across all groups. These results support the continued use
of 60Gy/20f as standard of care for men with localised PCa



Trials Comparing Hypofractionated radiotherapy versus conventional radiotherapy

Study Year Country n  TNM or risk group RT Design Schedule ADT Outcomes
Aluwinietal  2015- Netherlands 410 Tqp-TaNygMyg Maost Hypofractionated versus 64.6Gy (19 fractions within Yes | OS, BF
2016 intermediate- to high-risk IMRT conventional 6.5wks) acute and late adverse
] events
410 78Gy (39 fractions within 8wks)
Arcangeliet  2010- Italy 83 | =T, Gleason =7 3D-CRT Hypofractionated versus 62Gy (20 fractions of 3.1Gy, Yes | OS, BF, PCaSS
al 2017 PSA =20ng/ml conventional Swks) acute and late adverse
— 1 high-risk events
85 80Gy (40 fractions of 2Gy,
8wks)
Pollack etal  2007- us 154  T4-Ts, Gleason =5 IMRT Hypofractionated versus 70.2Gy (26 fractions of 2.7Gy)  Yes  OS, BF
2013 — | intermediate- to high-risk conventional late adverse event
153 76Gy (38 fractions of 2Gy)
Marzi et al 2009 Italy 57 2T, Gleason7-10 3D-CRT Hypofractionated versus 62Gy (20 fractions of 3.1Gy) Yes  late adverse event
— PSA>10ng/ml conventional
57 | high-risk 80Gy (40 fractions of 2Gy)
Strigary etal | 2009 Italy 80  localized prostate cancer high-  3D-CRT Hypofractionated versus 62Gy (20 fractions of 3.1Gy) Yes  acute adverse event
— 7 risk conventional
52 56Gy (16 fractions of 3.5Gy)
80 80Gy (40 fractions of 2Gy,
Bwlks)
Cattonetal 2017 Canada 608 intermediate-risk IMRT Hypofractionated versus 60Gy (20 fractions of 3Gy) Yes  BF, PCaSS
conventional acute and late adverse
AU stra | ia events
France 598 78Gy (39 fractions of 2Gy)

OS Overall survival, BF Biochemical failure, ADT Androgen deprivation therapy, PCaSS Prostate cancer-specific survival, IMRT Intensity-modulated

radiation therapy, 3D-CRT Three-dimensional conformal radiotherapy, PSA Prostate-specific antigen

Dr.Gagan Saini



Important

e 80 % BFS rate in CHHIP trial
e 95% BFS in POP-ART

* Are we undertreating in CHHIP?? The LN risk was less than 30%, POP-
ART had LN risk above 20%.

* Previous issue about hypofractionation in high risk Cap answered well
In POP-art

* Now you have a protocol for treating pelvis as well

* POP-Art technically not only endorses WPRT but also guides
Hypofractionation for high risk



What do the guidelines say?
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Prostate cancer control outcomes: Impact of
patient age, comorb’ Toxicity and quality of life

function

Statement KQI1D
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Statement KQIE: Men should be counseled
about tgg small increased nsk of acute gastromn->
testinal (GI) toxicily witli moderate hypolractio-
nation. Moderately hypofractionated EBRT has a
similar risk of acute and late genitourinary and
late GI toxicity compared with conventionally
fractionated EBRT. However physicians should
discuss th€ limited follow-up beyond 5 vyears>

for most existing RCTs evaluaing moderate
hypofractionation.

e Recommendation strength: Strong

e Quality of evidence: High

e Consensus: 100%
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Table 1: Below are examples of regimens that have shown acceptable efficacy and toxicity. The optimal regimen for an individual patient warrants evaluation of comorbid conditions, voiding

PRINCIPLES OF RADIATION THERAPY

symptoms and toxicity of therapy. Additional fractionation schemes may be used as long as sound oncologic principles and appropriate estimate of BED are considered.

Sec PROS-Z, PROS 4, PROS-5 PROS-G, PROS-T, PROS-9, PROS-13, and PROS-G for other recommendations, including recommendations for necadjuvant/concomitant/adjuvant ADT.

(v

NCCHN Risk Group

indicates an appropriate regimen opftion if radiation therapy is given)

Regimen Preferred Dose/Fractionation Very Low Favorable Unfavorable High and . Low Volume
and Low Intermediate Intermediate Very High Regional N1 mM12
EBRT
3Gy x 20 fx
Moderate Hypofractionation 27 Gy x 26 fx v v v v v
(Preferred) 25 Gy x 28 fx
2.75 Gy x 20 fx v
Conventional Fractionation 1.8-2 Gy x 3745 fx v v v v v
T25-8Gyx5fx p y v ¥
Ultra-Hypofractionation 6.1 Gyx 7T
6 Gy x 6 fx v
Brachytherapy Monotherapy
LDR
lodine 125 145 Gy
Palladium 103 125 Gy v v
Cesium 131 116 Gy
HDR ridium-192 136Gy x2 implants 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 ¥
FPalladium 103 90100 Gy
Cesium 131 85 Gy
HDR 165Gy x1fx v v
Iridium-152 10.75 Gy x 2 fx Dr.Gagan Saini
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