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Why and When SBRT??? 

Cancer is becoming a major economic expenditure  for all 
developed countries. In 2008, the worldwide cost  of cancer 
due to premature death and disability was estimated to be US
$ 895 billion. 

The cancer profession and industry 
should take responsibility and not  accept 
a substandard evidence base and an 
ethos of very small benefit  at whatever 
cost : rather, we need delivery of fair 
prices and real  value from new 
technologies [..] 

Sullivan R et al. – Lancet Oncology -  2011 
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Why SBRT in Prostate Cancer ????? 



BACKGROUND 

2012 

Such a low α/β value (=1.5) , related to a long doubling time of PCa cells  and to an 
effective repair capacity of sublethal RT damage at low dose per fraction, supports 

hypofractionation as an optimal RT option particularly for localized PCa 



History…….. 

In the 1960s-1980s, 209 pts were treated with 36 Gy in 6 fx over 18 days 

1990 

68% 5 year survival in a mixed risk cohort 



 
Stats 

 
LE Nr pts Class Risk iPSA Dose/Fractionation 

Choi%2007! P! 2b! 44! Low%Intermediate%High%! 32%(4x8)%%36%(4%x%9)!

Friedland%2009! P! 2b! 112! Low,%Intermediate% 5.2% 35%(5x7)!

Mc%Bride%2011% P! 2b! 45! Low! 4,9% 36.25%(5x7.25)%37.5%(5x7.5)%!

Katz%2011% P! 1b! 82! Low,%Intermediate!% 5.35% 35%(5x7)%36.25%(5x7.25)!

King%2012% P! 2b! 67! Low% <10% 36.25%(5x7.25)!

Katz%2013! P! 2b! 304! Low,%Intermediate,%High% 5.8% 35%(5x7)%%36.25(5x7.25)!

Bolzicco%2013% P! 2b! 100% Low,%Intermediate% 8.07% 35%(5%X%7)!

Chen%2013% P! 2b! 100! Low%Intermediate%High! 6.9% 35%(5x7)%36.25%(5x7.25)!

Alongi%2013% P! 2b! 40! Low,%Intermediate% 6,25% 35(5x7)!

.…More Recent Years 



It has been shown that SBRT can mimic  these highly conformal brachytherapy  dose distributions 

Phase I Dose Escalation Study 2006-2009 

48 patients enrolled 

No!DLT!was!seen!within!90!days!from!
the!start!of!treatment!

9Gy/36Hrs  
up to  
45 Gy  

9,5Gy/36Hrs  
 to  

47.5 Gy  

10Gy/36Hrs  
up to  
50 Gy  

TOMO 

The!47.5M50Gy%dose!level!had%
significantly%worse%QOL%

Scores!for!bowel!and!increase!in!AUA!
scores!at!early!Bme!points!

50 Gy  

50 Gy  



40 PTS 
T1-T2 N0  

PSA <20ng/ml 



2013 

A prospective protocol-based study for the treatment of 100 pts with localized prostate 
cancer treated with CyberKnife Robotic Radiosurgery System!

35 Gy was in 5 fractions of 7 Gy 
over 5 consecutive days 

3-Yrs bPFS = 94.4% 



2013 

“…..A 6-year update of treatment results from 304 low-, intermediate-, and high-risk prostate 
cancer patients who received CyberKnife SBRT…….”!

50 pts    35 Gy - 7 Gy/die 
254 pts  36.25 Gy - 7,25 Gy/die + Amifostina 

Late 
Tox 

“…. Actuarial 5-year biochemical recurrence-free 
survival was 97% for low-risk, 90.7% for intermediate-
risk, and 74.1% for high-risk patients» 



2014 
Retrospective study on 97 pts with High Risk PCa 

!45Gy in 25 fx, 
 to prostate-pelvic nodes 
SBRT 18-21 Gy in 3 fx 

!SBRT alone 
35-36.25 Gy in 5 fxs VS 

P%<0,001%

SBRT instead of standard RT is huge in terms of cost and time that patients must commit to their therapy. SBRT 
is advantageous as compared to HDR as it is done non-invasively, without need for anesthesia 

 5-year DFS of 68% 



2013 

A consortium of 8 centres for prostate SBRT founded in 2011 

No Difference in bRFS due to total RT dose 

RT ± OT 
35-40 Gy in 

5 fx%
1100 pts                  

SBRT with a Total RT dose of 35-40 Gy is safe  and 
sufficient to obtain satisfactory clinical outcome in 

low/intermediate PCa 



2014 

Because both IMRT and SRS have already disseminated into clinical practice,it may be difficult for prospective, 
randomized clinical trials to enroll patients. !

CONTRAs 

Both prospective and observational studies are necessary to better understand differences between 
different treatment modalities !
Long-term follow-up is needed to evaluate biological end-points, such as disease-free survival, metastasis-
free survival and overall survival !

  Acute/Late Toxicity appears acceptable though the numbers of pts/duration of FUP has been very limited!

  SRS is delivered with fewer visits (4-5 in 1 or 2 weeks)!

PROs 

There is strong evidence it is less expensive than IMRT and consequently more cost effective.!



,,,,,,Some Concerns!!!!! 



Notably, different societies set different thresholds for what 
is considered good value or cost effective. 

…….not only the traditional outcome  measure of survival, but also endpoints 
such as recovery time, time to resumption of normal activities, disutility of  

care and sustainability of  health….. 
Porter, Health Care 2009 

Shorten treatment 
time (e.g. PBI ) 

Less toxicity 
(e.g. IMRT) 

Fewer recurrences or long-
term complications 
(e.g. SBRT in Lung) 

Effective 
palliation 



…Thoughts…. 

2014 

“From!MEDICARE!feeIforIservice!database!we!idenBfied!53,841!paBents!who!received!IMRT!
and!1,335!paBents!who!received!SBRT…”!

« More GU 
Toxicity in 

SBRT group» 



…Thoughts…. 

2014 

“SBRT patients were more likely to be white, younger, healthier, from higher income areas, and less 
likely to undergo ADT, which may indicate less aggressive disease…”!

….SBRT is less expensive…. 

-6300 $ 



2013 

Although!results!are!encouraging!(5Yrs%bDFS=97%)!they!do%not%prove%that%SBRT%is%equivalent%%
to!standard!fracBonaBon!in!localised!PCa!

Several factors need to be accounted for in the treatment delivery 

Image Guidance 
With Fiducial Markers  

PTV margins Strategies to account for 
prostate motion 

 Focal dose escalation  

CB-CT 
MV-CT 

Calypso 
EXACTRACT  

3 mm 
5 mm 
8 mm 

ElectromagneBc!tracking!
Stereoscopic!kV!XIrays!

Fluoroscopic!photon!imaging!
Endorectal!Ballon!(gas/no!Gas)!

More%heterogeinity%
Focal%boost%

Hydrocolloid%gel%
AdapXve%RT%



Future Perspectives 
www.current-trials.com 

HYPO-RT-PC Study 
 RCT - ISRCTN45905321! 

Hypofractionated RT of intermediate risk localised Pca 
Phase III,randomised, open, multicentre trial  

 

592 patients needed 

To!demonstrate!a!10%!unit!increase!(70%!to!80%)!in!freedom%from%failure%(PSA!or!
any!clinical!test)!in!the!HYPOIRT!arm!at!5%years%a`er!the!end!of!treatment!AIMS 

Started 
 in  

2005…… 

…….Still 
On 
 

Going!!!! 

Inclusion Criteria!
Pts%with%intermediate%risk%(T1c%M%T3a)%
with!one!or!two!of!the!following!risk!factors:!!

I!<!75!years!!
I!T3a!or!Gleason!greater!than!7!!

I!PSA!greater!than!10!!!
I!PSA!less!than!20!µg/L!! HypoRT arm:  workingIdays,!7 fractions of 6.1 Gy,total 42.7Gy.!!

The!total!treatment!Bme!is!15!I!19!days.!!

Conventional arm: 5 days/week , 2.0 Gy up to78.0 Gy.   
Maximum allowed TTT days are 65.  



2014 

Prostate!swelling!is!known!to!occur!during!brachytherapy!

20 pts selected!by!
HYPO-RT-PC  
Phase!II!Study!

7 fractions of 6.1 
Gy,total 42.7Gy!

Mean volume Difference 
(MRI!base!vs!MRI!Mid)!

23% 

CTV!is!!larger!!than!that!known!
for!convenBonal!RT!

%CTV%stays%enlarged%%
during!the!whole!RT!course.!



2014 

….the!prostate!seemed!to%swell%most%profoundly%in%the%anteriorDposterior%and%cranialDcaudal%direcBons.!This!
might!indicate!that!a!margin%reducXon%towards%the%rectum%should%be%applied%with%cauXon,!especially!during!
extreme!hypoIfracBonaBon….!
!..No!lateral!direcBon!on!the!other!hand!could!be!due!to!the!pelvic!side!wall!acBng!as!an!anatomic!barrier….!

!Great!care!has!to!be!taken!to!compensate!for!prostate!swelling!if!the!segmentaBon!and!!treatment!planning!
process!is!performed!with!MRIonly!

Daily!IGRT!correcBon!usually!involves!3!markers!implanted!centrally!in!the!gland,!it!is!probably!adequate!for!
prostate!moBon!but!less!adequate!for!taking!changes!in!the!outer!boundaries!of!the!gland!into!consideraBon.!

!ReIcontouring!followed!by!reIplanning!before!each!fracBon!could!be!needed!when!using!narrow!margins!(!≤!3!
mm).!

Up%to%2%mm%extra%margin%could%be%needed%if%prostate%segmentaXon%is%based%only%on%MRI.%
!AdapXve%radiotherapy%with!reMplanning!before!each!fracBon,!which!would!also!take!changes!in!prostate!

shape!into!consideraBon,!would%be%opXmal.!



Future Perspectives 

RTOG0938 Multicenter Study- NCT01434290 
Started in 2011 – still On Going 

RATIONALE :  RT uses high-energy x-rays to kill tumor cells.  
  Specialized RT that delivers a high dose of radiation directly to the tumor may kill more   
 tumor cells and cause less damage to normal tissue. 
  Given radiation therapy in different ways may kill more tumor cells. 

 
ENROLLEMENT : 240 patients 
 
PURPOSE:!!Randomized Phase II trial studies RT to see how well it works in treating patients with Pca 
 
Experimental Arm I :!!IMRT!twice!a!week!for!approximately!2½!weeks!(36.25%Gy%total,!7,25%Gy/die)!
Experimental Arm II :%IMRT!once!a!day,!5!days!a!week,!for!approximately!2½!weeks!(51.6%Gy%total,!4.3Gy/die)!
 
OBJECTIVE: 1Iyear!healthIrelated!quality!of!life!(HRQOL)!for!at!least!one!hypofracBonated!arm!is!not!significantly!lower!than!baseline!

!!!!!!!!as!measured!by!the!the!Bowel!and!Urinary!domains!of!EPIC!instrument 



Future Perspectives 

Prostate Advances in Comparative Evidence (PACE)  
NCT01584258!

Started in 2012 – still On Going 

PURPOSE:  International multicenter Phase III Randomized study for low/intermediate risk PCa 
 

Estimated Enrollment : 1036 patients 

SURGERY 
Laparoscopic RPP 

Da Vinci RPP 

Cyberknife SBRT 

YES NO 
Conventional RT 

Cyberknife SBRT 
36.25 Gy in 5 Fx  

or  
38 Gy in 4 Fx  

OBJECTIVES!:!Five Years Biochemical disease-free survival 



NCT01045148 3800 cGy in 4fx Vs 3400 cGy in 5fx in 
Localized Pca T1b-T2c 2006 Open, Recruiting 

Future Perspectives 

Phase II 

NCT01226004 
Overview of pts with low/intermediate 

Pca treated by Radiosurgery 
2010 Open Observational 

NCT01655836 HDR Brachytx Combined With SBRT for 
Intermediate Risk PCa 

2012 Open, Recruiting Phase I 

NCT01923506 
To find MTD with upper limit 45 Gy in 5 Fx 

in delivering SBRT to prostate fossa 
2013 Open, Recruiting 

Phase I 

NCT00643617  
3800 cGy delivered in 4Fx for Localized 

Pca with Ciberknife RadioSurgery 
2008 Open, Not Recruiting Phase II 

NCT00851916 Phase II 2009 Open, Recruiting Virtual HDR Cyberknife RadioSurgery for  
Locally recurrent PCa 

NCT01737151 2013 Open, Recruiting 
Randomized 

Phase II 
 4Fx Split-Course SART for Pts with Low/

Intermediate Risk PCa 



Conclusions 

SBRT, as an alternative to surgery, provides high biochemical control, low risk of complications, 
minimal duration of treatment, and outpatient treatment opportunity!

Further escalation of SBRT doses above 38-40 Gy is not warranted at this time and would not be 
prudent given the potential for higher rates of grade 3 GI and GU!

“Several technologies in radiation oncology may provide cost savings not only in 
terms of dollars saved, but also reduced human costs by shortening treatment 
courses.  
In addition,these technologies may allow more pts to have access to necessary 
treatments” 

On going RCTs will help us to understand  whether biological dose escalation by 
exploiting the low alpha/beta ratio of Pca translates into a clinical benefit for pts 



THANKS and….. 

.…have a rest!!!!!!! 


