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Inleiding 



Therapeutische opties 

•  < 3 factoren: 
  1) PSA 
  2) Tumoruitgebreidheid (T) 
  3) Gleason score 

 
  ⇒ 3 prognostische groepen 



Therapeu?sche	  op?es	  

Risico	  groep	   PSA	   cT	   Gleason	   Therapeu5sche	  op5e	  

Laag	  risico	   ≤10	  ng/ml	   ≤T2a	   6	  (3+3)	   -‐  Ac?ve	  surveillance	  
-‐  Brachytherapie	  
-‐  Externe	  radiotherapie	  
-‐  heelkunde	  

Intermediair	  
risico	  

>10	  en	  ≤20	  ng/ml	   T>2a	  en	  <3	   7	  (3+4)	  	  
of	  (4+3)	  

-‐	  	  	  	  Brachytherapie	  
-‐  Externe	  radiotherapie	  +	  6	  

maanden	  ADT	  
-‐  heelkunde	  

Hoog	  risico	   >20	  ng/ml	   T≥3	   8-‐10	   -‐  Externe	  radiotherapie	  +	  18-‐24	  
maanden	  ADT	  

-‐  heelkunde	  
	  





Evolutie in de externe 
radiotherapie:  
ziektecontrole 



Study	   Dose	  (Gy)	   N	   Follow	  up	   bRFS	   P-‐value	  

Zietman	  
70.2	  GyE	   197	  

8.9	  
61	  

0.0012	  
79.2	  GyE	   196	   80	  

Peeters	  
68	   331	  

8.9	  
54	  	  

0.02	  
64	  	  78	   333	  

Dearnaley	  
64	   421	  

5.3	  
60	  

0.0007	  
74	   422	   71	  

Kuban	  
70	   150	  

8.7	  
59	  

0.004	  
78	   151	   78	  

Beckendorf	  
70	   153	  

5.1	  
68	  

0.09	  
80	   153	   77	  

Dosis	  escala*e:	  Eviden*e	  



Dosis	  escala*e:	  Eviden*e	  

7-years PSA relapse-free survival: 
 

Low risk: 98.8% 
Intermediate risk: 85.6% 

High-risk: 67.9% 

Spratt et al, Int J Radiat Oncol Biol Phys, 2013 



7-years distant metastasis relapse-free 
survival: 

 
Low risk: 99.4% 

Intermediate risk: 94.1% 
High-risk: 82% 

Spratt et al, Int J Radiat Oncol Biol Phys, 2013 

Dosis	  escala*e:	  Eviden*e	  



No prostate cancer-related deaths were 
observed in the very-low or low-risk group 

Spratt et al, Int J Radiat Oncol Biol Phys, 2013 

Dosis	  escala*e:	  Eviden*e	  



Hamdi et al, New Engl J Med, 2016 



Evolutie in de externe 
radiotherapie:  

toxiciteit 



Rectale	  toxiciteit	  

Hou et al, J Cancer Res Clin Oncol, 2014  

Late grade ≥2 rectal toxicity: 
Conventional dose radiotherapy: 18.6%  
High dose radiotherapy: 28% 



Rectale	  toxiciteit	  



Wortel et al,  2016. Int J Radiot Oncol Biol Phys Wortel et al,  2016. Int J Radiot Oncol Biol Phys Wortel et al,  2016. Int J Radiot Oncol Biol Phys Wortel et al,  2016. Int J Radiot Oncol Biol Phys Wortel et al,  2016. Int J Radiot Oncol Biol Phys Wortel et al,  2016. Int J Radiot Oncol Biol Phys 

Wortel et al,  2016. Int J Radiot Oncol Biol Phys 

Rectale	  toxiciteit	  



Barocas et al, Jama, 2017 

Patient reported outcome voor rectale toxiciteit 



Hou et al, J Cancer Res Clin Oncol, 2014  

Late grade ≥2 urinary toxicity: 
Conventional dose radiotherapy: 19.5%  
High dose radiotherapy: 22.6% 

Urinaire	  toxiciteit	  



Swanson et al, Am J Clin Oncol, 2011 

Whole	  
bladder	  

	  
RTOG	  

	  
UTHSCSA	  

	  
Univ	  Miami	  

	  
MSKCC	  

80	  Gy	   15%	   -‐	   -‐	   -‐	  

75	  Gy	   25%	   -‐	   -‐	   -‐	  

70	  Gy	   35%	   25%	   -‐	   -‐	  

65	  Gy	   50%	   -‐	   25%	   -‐	  

60-‐50	  Gy	   -‐	   -‐	   -‐	   -‐	  

45	  Gy	   -‐	   -‐	   -‐	   53%	  (V47)	  

40	  Gy	   -‐	   -‐	   50%	   -‐	  

Urinaire	  toxiciteit	  



Wortel et al,  2016. Int J Radiot Oncol Biol Phys 

Rectale	  toxiciteit	  



Toxicity	  

Barocas et al, Jama, 2017 

Patient reported outcome voor urinaire toxiciteit 



N= 19 
3D-CRT to 72-76 Gy 
No ADT 

Magli et al, Strahlenther Onkol, 2012 

Dmean penile bulb <50 Gy 

Erec*ele	  dysfunc*e	  



Toxicity	  

Barocas et al, Jama, 2017 

Patient reported outcome voor erectiele dysfunctie 



Evolutie in de externe 
radiotherapie:  

toekomst 



Cellini et al, IJROBP 2002; 53:595-599: 12/12 local failures in the prostate. 
 



Ritter et al, Cancer J, 2009 



Non	  inferiority	  trials	  of	  moderate	  hypofracJonaJon	  in	  prostate	  cancer	  

Sponsor	   Sample	  size	   Risk	  group	   Regimens	  tested	  

RTOG	  0415	   1067	   Low	   73.8/1.8	  Gy	  v	  	  

70/2.5	  Gy	  

OCOG	  (Canada)	   1204	   Intermediate	   78/2	  Gy	  v	  	  

60/3	  Gy	  

HYPRO	  (Dutch)	   820	   Int/High	   78/2	  Gy	  v	  

64.6/3.4	  Gy	  (3	  frac?ons/

week)	  

CHHIP	  (UK)	   3216	   Low/Intermediate/

High	  

74/2	  Gy	  v	  57/3	  Gy	  v	  	  

60/3	  Gy	  

Phase	  III	  trials	  



RTOG	  0415	  trial	  

Lee et al, JCO, 2016 



Acute Bowel toxicity 

CHHiP	  trial	  

Dearnaley et al, Lancet Oncol, 2016 



Acute Bladder toxicity 

CHHiP trial 

Dearnaley et al, Lancet Oncol, 2016 



Late Bowel toxicity 

CHHiP trial 

Dearnaley et al, Lancet Oncol, 2016 



Late Bladder toxicity 

CHHiP	  trial	  

Dearnaley et al, Lancet Oncol, 2016 



Extreme	  hypofracJonaJon	  in	  prostate	  cancer	  

Sponsor	   Regimens	  tested	  

HYPO	  trial	   78	  Gy/39	  F	  v	  	  

43.7	  Gy/7	  F	  

PACE	  trial	   78	  Gy/39	  F	  v	  	  

36.25	  Gy/5F	  

Phase	  III	  trials	  



Conclusie 





Overall	  mortality	  

Risk	  category	   Adjusted	  HR	   p	  

Low	  risk	   1.47	  (1.19-‐1.83)	   0.0004	  

Intermediate	  risk	   1.50	  (1.24-‐1.82)	   <0.0001	  

High	  risk	   1.88	  (1.64-‐2.16)	   <0.00001	  

Wallis et al, Eur Urol, 2016 



Prostate	  cancer	  specific	  mortality	  

Risk	  category	   Adjusted	  HR	   p	  

Low	  risk	   1.70	  (1.36-‐2.13)	   <0.00001	  

Intermediate	  risk	   1.80	  (1.45-‐2.25)	   <0.0001	  

High	  risk	   1.83	  (1.51-‐2.22)	   0.0001	  

Wallis et al, Eur Urol, 2016 





MAAR?	  

Patients treated with RT were significantly older 

Study results included without association of  ADT 



????????	  


