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•  				Ai	sensi	dell’art.	3.3	sul	conflitto	di	interessi,	pag	17	del	Regolamento	
Applicativo	Stato-Regioni	del	5/11/2009,	dichiaro	che	negli	ultimi	2	anni	ho	
avuto	rapporti	diretti	di	finanziamento	con	i	seguenti	soggetti	portatori	di	
interessi	commerciali	in	campo	sanitario:	

	
•  Amgen 
•  Abiogen 
•  Astellas 
•  Bayer 
•  Chiesi 
•  Lilly 
•  Sandoz 
•  Roche 

	

	

Conflitti di interesse 
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BONE HEALTH CONCEPT IN CANCER PATIENTS  
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High	Bone	Turnover	

The	“Bone	Health”	concept	in	Cancer	Patients	
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! 	Hormonal	adjuvant	therapy	
! 	Chemotherapy	
! High	IL,	TNFa	serum	levels	
! Age	
! 	Low	vitamin	D	/high	PTH	levels	

Homing	Cancer	cell	
Pre-metastatic	niche	

Bertoldo	F	2006	



1)  WHY 
2)  WHO 
3)  WHEN START 
4)  HOW 
5)  WHEN STOP 

TREATMENT/PREVENTION OF CTIBL 
 IN BREAST AND PROSTATE  CANCER PATIENTS 
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Annual Incidence of Fractures in Relation to Serum E2 levels 



Expected Cumulative Incidence of Fractures 
 in Breast Cancer Patients 

Premenopausal at diagnosis (CIOF)           Postmenopausal at diagnosis 

Melton III LJ J Bone Min  Res 2012 



SURVIVAL AFTER A FRACTURE AND FRACTURE-FREE SURVIVAL 
 IN ADT USERS VERSUS NONUSERS 
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Rate of bone loss= bone turnover 

Hirbe  A et  al  Clin Cancer Res 2006 



High Bone Turnover 

Loss of Bone Mass 
Qualitative / 
Microarchitectural 
Damage 

Bone Fragility 

Fracture 

Boivin G et al. Connect Tissue Res. 2002;43:535-537. 
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Processo	di	interruzione	trabecolare	

Mosekilde,	Bone	Miner	10:	13-35	(1990)	



H. Radspieler, Center for Osteoporosis Munich, Germany 

Influence of Anastrozole on Trabecular 
Microstructure After 3 Months (Xtreme-CT) 

Dist. Radius 09.11.2005 
Dist. Radius 16.02.2006 
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LUMBAR SPINE T-SCORE IN AI BC WOMEN AND IN POSTMENOPAUSAL  
OSTEOPOROSIS  WITH VERTEBRAL FRACTURES 

BREAST CANCER       POSTM. OSTEOPOROSIS 
& AI 

   

%
 P

at
ie

nt
s 

w
ith

  v
er

te
br

al
  f

ra
ct

ur
es

 

" -2.5 

-1  -2.5 
 
< -1 

Bertoldo F  et al J Bone iMn Res abst s345; 2009 ASBMR ;  Bertoldo F et al  abst. J Bone  Oncol  2012 



72 66 60 54 48 42 36 30 24 18 12 6 0 
0 

5 

10 

15 

20 

25 

30 

R
is

k 
of

 fr
ac

tu
re

 (%
) 

Months since randomisation 

50 
50 

88 
95 

134 
137 

187 
198 

245 
248 

300 
307 

369 
370 

423 
433 

481 
494 

563 
580 

664 
660 

754 
750 

775 
773 

Number at risk 
Placebo 

Denosumab 

ABCSG-18:	denosumab	significantly	reduced	the	incidence	
of	clinical	fractures	vs	placebo	regardless		

of	baseline	BMD	

HR = 0.44 (95% CI: 0.31–0.64)  
P < 0.0001 

Normal BMD 
(baseline T-score ≥ –1.0) 

 

Overall cumulative incidence  
of first clinical fractures 

HR = 0.57 (95% CI: 0.40–0.82)  
P = 0.002 

Overall cumulative incidence  
of first clinical fractures 

Osteopenia  
(baseline T-score < –1.0) 
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Adapted	from	Gnant	M,	et	al.	Lancet	2015;386:433–43	(and	supplementary	appendix).	
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Smith	MR,	Egerdie	B,	Toriz	NH,	et	al.	N	Engl	J	Med.	2009;361:745-755.		
Copyright	©	2009	Massachusetts	Medical	Society.	All	rights	reserved.			

Prevention	of	Cancer	Treatment	Induced	Bone	Loss	(CTIBL)	

HALT-PC	(20040138):	Denosumab		in	ADT-Treated	Prostate	Cancer	
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Smith MR, Egerdie B, Toriz NH, et al. N Engl J Med. 2009;361:745-755.  
Copyright © 2009 Massachusetts Medical Society. All rights reserved.   

Nb patients 
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10 yrs Analysis of the ATAC Trial 

Lancet Oncol 2008 

Yearly Fracture Rate   
                     2.93% 
 
 
 
 
                     
 
      
           1.90% 



Androgen	Deprivation	Therapy	Increases	Fracture	Risk	
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Zoledronic	acid		for	postmenopausal	women	with	early	breast	
cancer	receiving	adjuvant	letrozole	(ZO-FAST	study):	final	60-
month	results	

Coleman R et al Annals of Oncology 24: 398–405, 2013 

UP –FRONT: at the start of  aromatase inhibitors  
DELAYED: >3% BMD reduction, Fracture, BMD -2.5 T score 



Shapiro L et al 

   Zol 4 mg/ 3 mo.  
                           Arm A: UpFront      Arm B : after 1 y of CIOF 
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Effects of Antiresorptive therapy on  
BMD in BC Women treated with AI 
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Zoledronic	acid		for	postmenopausal	women	with	early	breast	
cancer	receiving	adjuvant	letrozole	(ZO-FAST	study):	final	60-
month	results	

Coleman R et al Annals of Oncology 24: 398–405, 2013 

UP –FRONT: at the start of  aromatse inhibitors  
DELAYED: >3% BMD reduction, Fracture, BMD -2.5 T score 



Ellis	GK		J	Clin	Oncol	2008	
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Gnant M et al  



(primary end point) 



ABCSG-18:	denosumab	significantly	reduced	the	incidence	of	new	
and	new	or	worsening	vertebral	fractures	at	Month	36	vs	placebo	
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Elaborated from Gnant M, et al. Lancet 2015;386:433–43. 



72 66 60 54 48 42 36 30 24 18 12 6 0 
0 

5 

10 

15 

20 

25 

30 

R
is

k 
of

 fr
ac

tu
re

 (%
) 

Months since randomisation 

50 
50 

88 
95 

134 
137 

187 
198 

245 
248 

300 
307 

369 
370 

423 
433 

481 
494 

563 
580 

664 
660 

754 
750 

775 
773 

Number at risk 
Placebo 

Denosumab 

ABCSG-18:	denosumab	significantly	reduced	the	incidence	
of	clinical	fractures	vs	placebo	regardless		

of	baseline	BMD	

HR = 0.44 (95% CI: 0.31–0.64)  
P < 0.0001 

Normal BMD 
(baseline T-score ≥ –1.0) 

 

Overall cumulative incidence  
of first clinical fractures 

HR = 0.57 (95% CI: 0.40–0.82)  
P = 0.002 

Overall cumulative incidence  
of first clinical fractures 

Osteopenia  
(baseline T-score < –1.0) 

 

72 66 60 54 48 42 36 30 24 18 12 6 0 
0 

5 

10 

15 

20 

25 

30 

R
is

k 
of

 fr
ac

tu
re

 (%
) 

Months since randomisation 

62 
66 

97 
126 

141 
168 

197 
234 

268 
301 

337 
381 

416 
453 

498 
532 

588 
624 

702 
717 

806 
828 

906 
915 

934 
938 

Number at risk 
Placebo 

Denosumab 

Placebo 

Denosumab 

	
Adapted	from	Gnant	M,	et	al.	Lancet	2015;386:433–43	(and	supplementary	appendix).	



Gnant M et a lLancet 2015 
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Bone target agents: effects on BMD in Men with ADT 
Induced Bone Loss 
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by	Bertoldo	



Primary	Endpoint:	Percentage	Change	in	Lumbar	Spine	BMD	at	Month	24	

Screen/Randomize	 Treatment	 Follow-up/EOS	

Study	Month	 1	 18	 24	

Secondary	Objectives:	Efficacy	of	denosumab	compared	with	placebo	on:	Fractures	and	BMD	at	nonvertebral	sites	

Key	elegibility	Criteria	
•  Prostate	cancer	

subjects	on	ADT	
•  Subjects	≥	70	years	

of	age	or	<	70	with	
T-score	<	-1.0	

•  No	previous	IV	and	
limited	oral	BP	use	

•  Planned	N	=	1226	

Denosumab	
60	mg	SC,	Day	1	of		

Months	6,	12,	18,	24	30	

Prevention	of	Cancer	Treatment	Induced	Bone	Loss	(CTIBL)	

		

Smith	M	et	al.	N	Engl	J	Med,	361:745-55,	2009.	
Enrico	Cortesi	

HALT-PC	(20040138):	Denosumab		in	ADT-Treated	Prostate	Cancer	
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Smith	MR,	Egerdie	B,	Toriz	NH,	et	al.	N	Engl	J	Med.	2009;361:745-755.		
Copyright	©	2009	Massachusetts	Medical	Society.	All	rights	reserved.			

Prevention	of	Cancer	Treatment	Induced	Bone	Loss	(CTIBL)	

HALT-PC	(20040138):	Denosumab		in	ADT-Treated	Prostate	Cancer	
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Denosumab reduces the Risk of  New Vertebral 
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Gnant M Lancet Oncol 2008 

GnRH+ 



Bone mineral density in breast cancer patients treated with 
adjuvant letrozole, tamoxifen, or sequences of letrozole and 
tamoxifen in the BIG 1-98 study (SAKK 21/07) 

Zaman  K et al. Annals of Oncology 23: 1474–1481, 2012 

LETROZOLE 

TAM 



10 yrs Analysis of the ATAC Trial 

Lancet Oncol 2008 

Yearly Fracture Rate   
                     2.93% 
 
 
 
 
                     
 
      
           1.90% 



Koopal  C et al .The Breast 2015 

Mean Fracture Rate: 12% 
Mean Time to First Fx:  1.3 y 



Ann Oncol. 2016 Mar;27(3):379-90. 





Vertebral Fractures Following Discontinuation of 
Denosumab: a Post-hoc Analysis of the Randomized 
Placebo-controlled FREEDOM Trial and its Extension. 

: 10.1002/jbmr.3337 
. 

Cummings SR et al. J Bone Min Res 2017 Nov 4 doi  

The vertebral fracture rate increased upon denosumab 
discontinuation to the level observed in untreated 
participants 

The odds (95% CI) of developing multiple vertebral fractures 
after stopping denosumab were 3.9 (2.1-7. 2) times higher in 
those with prior vertebral fractures, sustained before or during 
treatment, than those without 

A majority of participants who sustained a vertebral 
fracture after discontinuing denosumab had multiple 
vertebral fractures 

The vertebral fracture rate increased from 1.2 per 100 
participant-years during the on-treatment period to 7.1  



Bone. 2017 Dec;105:11-17. doi: 10.1016/j.bone.2017.08.003. 

Discontinuation of Denosumab therapy for 
osteoporosis: A systematic review and position 
statement by ECTS. 

Patients considered at high fracture risk should either continue 
denosumab therapy for up to 10 years or be switched to an alternative 
treatment. 

For patients at low risk, a decision to discontinue denosumab could 
be made after 5 years, but bisphosphonate therapy should be 
considered to reduce or prevent the rebound increase in bone 
turnover. 

Optimal bisphosphonate regimen post-denosumab is currently unknown. 
Continuation of denosumab can also be considered until results from 
ongoing trials become available. 



B. 
Patient with NO FRACTURE RISK BEFORE Hornonal Adjuvant therapy 
 (Primary Prevention).  
 At discontinuation of AI, the DNB could be discontinued without the need for other 
treatment. GUARANTEE  FOLLOW UP !  
 
C.Patient who has already osteoporosis (low BMD and / or fractures) before starting  
DNB  
Or  
Patients who develops a new fracture or at high risk factor  during DNB 
At discontinution of AI, treatment should continue (with DNB  or others Antiresorptive  
Ag)  
 
 

A..GENERAL RULES:  
Always re-assess fracture risk  at the end of the hormonal Adj therapy 
Ensure that it is discontinued before suspending BPs or DNB.  

DENOSUMAB IN CTIBL: Personal opinion NO EBM 




