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Incidence of BC and BC Bone Metastases

Incidence

MNan-Hodgkin
lymphoma
2.6%

Females

Mortality

Leukemia
3.0%

;l;; Stomach 7-7%

Cervix uteri

Colorectum
9.5%

Corpus uteri 6.0%
4 58 Thrg.;g GGas?zx uteri

sung, Ca Cancer J Clin, 9 2 million 4.4 million

2021 new cases deaths
Table 1. Incidence of bone metastases at Colleoni, JCO, 2000 Incidence (%)
postmortem examination in different cancers No. of Events % of Pafients* 2-Year 5-Year 10-Year 15-Year P
Coleman, Clin Cancer Res, 2006 Recurrence in bone ot any time
Primary tumor Incidence of bone metastases (%) —Toll 391 321 211 320 367 38.6

MNodal status

Breast 73 = = e, 2-REgmivE = 39 27.9 16.4 258 31.2 - 08
Prostate 68 1-3 positive nodes 153 297 18 4 g 388
Thyroid 42 — o positive nodes 199 35.2 24.2 35.1 389
Kidney 35 Patholog'c lumor sizel
Lung 36 == - 19 28.6 20.5 29.0 34.6 — A7
Gastrointestinal tract 5 = 2 em 259 341 218 333 374 400




Impact of BC Bone Metastases on Survival and QoL

I Sleletal-related events (SREs) I

| | . . .
Survival after first recurrence in the bone Spinal cord h Wothers Survival after first recurrence in the bone
c P O prostate ca
100 % bone surgery ¢ .:.rry glo.mg m, 100+
_g Chi=1227 ‘=;_ Qreasi ca
S 80 P <0.001 § HCM 754
§ 60 :
O = ractures R 504
8 g ) 4 "
§ 2 0 10 20 30 40 s | Eonid
0 ‘ __‘_LIB_EH= 227 Non=139 Coleman, Clin Cancer Res, 2006 % of Patients 0 . ' ' - Y v . -
0o 2 s 86 810 12 0 24 48 72 96 120 144 168 192
Coleman, BJC, 1998 Time (years) Briasoulis, Cancer, 2004 Months
'—------------------------------------------------\
I °* Frequency of Breast Cancer Bone Metastases * Negative impact of Bone Metastases on QoL |
: * Relatively longer survival of Breast Cancer Patients :
| ‘ Research focus on pathophysiology, treatment and prevention of Bone Metastases from BC 1

\------------------------------------------------I
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Management of BC bone metastases: BTA

Therapeutic Options Main Indications
Systemic endocrine therapy
Systemic chemotherapy Disease control
Systemic targeted therapy
Conventional treatments Adjuvant bone-targeted therapy SREs, bone loss and metastasis prevention
(bisphosphonates, denosumab)
for Bone pain relief
B nem , Bone recalcification
C bone metastases Radiotherapy Metastatic spinal cord compression control
(administered with concomitant steroids)
Bone pain relief
Surgical intervention Independence /mobility improvement
SREs prevention
Analgesics Shao, Cells, 2022 Chronic pain relief

1980s 1990 1992 1994 996 1998 2000 2002 2004 20086 2008 2010 2012 2014 2016 2018

Goal:

SRE prevention
Pain reduction

First licensed indication
for bisphosphonates :
(hypercalcaemia) of patie

tumours involving bone

Pamidronate licensed for treatment of
patients with bone metasta
with breast cance

QoL improvemen

Radium-223 licensed for treatment
ith CRPC and
¢ bone metast:

bone metastases®

Von Moos, CTR, 2019



BTA: Bisphos

nhonates anc

The 3 generations of Bisphosphonates

Denosumab

1st Generation

2nd Generation

3rd Generation

Denosumab:
the first, and to date only, RANKL-targeted
monoclonal antibody

clodronate alendronate zoledronat
. . . Casimiro, Cells, 2021
etidronate ibandronate minodronate =
. . 4
Gampenrieder, Breast Care, 2014 pam_ldronate nsedronata ,L
— Angiogenesis
. . . : . Extravasation
Differences among 3 generations of bisphosphonates 1 o ® Metastasis
Bisphosphonates Generation Name R1 Rz . . ICytotoxic / f
First Etidronate -OH -CH3 Teells / E“dgz‘f,‘f lial
Clodronate -Cl 1 '
Non-Nitrogenous . ...........
Tiludronate H —s cl
Second _{."_}- Tumor Cells
L oSt T e -‘-f
Sl 200909090 Al W i
Pamidronate o PV >y “f o ® ® < W= v
o @ | . »
NN vr oc A np ’Y‘ e
Alendronate -OH NH, T dells oL 3
[N ,
P - 4 @D |Proliferation
Neridronate -OH NH, R/ | Migration /
RANKL [Apoptosis
/ o R —
Olpadronate -OH l @ ’ .’ ».-}-._0
Ni 3
itrogenous - andronate on | Osteoclasts
P N N Bone Bisphosphonates
2
SN ¢ o
. N Bone resorption causes the release of R\, e w
Risedronate -OH ‘ that favor tumor growth bl %3 S
Monocytes
7 @ stimulate osteoclast 0S8 — s :.’.g |
PN /.{\\\ differentiation and activity ° 'T\-a,,. -~ g
. . N N \
Zoledronic acid -OH secreted by osteoblasts binds to RANK expressed Denosumab
Shao, Cells, 2022 — in osteoclasts, increasing their activity and proliferation




BTA: Bisphosphonates

Studies of BTA for solid tumors with bone metastases/MM

Treatment SRE (%) Mediantime to Other end points

Coleman, Nature Reviews, 2020 first SRE (days)

Breast cancer

Clodronate® vs placebo NE NE SMR: 219 vs 305
Famidronate vs placebo ’Tti-v:;ﬁ 1 399vs213 ¢ ‘I-mTJr;;acT llii;z:l?:a-m ]
Pamidronate vs placebo : 56vs 67 : 317vs 210 ' Imprﬂved QOL and pain :
Zoledronate vs placebo : 30vs 50 : MR vs 364 | Jmproved pain_ ;I
Zoledronate vs pamidronate L 43vs45) I 310vs174 r.'iEt,E, 202 risk reduction
Oral ibandronate® vs placebo NE 632vs 454 I _5&1 PR:0.99vs 1.15 '
Intravenous ibandronate* vs placebo 51 wvs 62 354vs 232 SMPR: 1.19vs 1.48
Denosumab vs zoledronate NE MR vs 804 SRE: 23% risk reduction

Zoledronic Acid vs Placebo in Japanese Women With Bone Metastases From BC: A Randomized, Placebo-Controlled Trial

/ 3 F i = m = = = = A
: Primary endpoint i SRE Rate, Events/Year | SRE Rate Ratio™ I
=\ ,= Zoledronic acid, 4 mg Flacebo Unadiﬁie-rj - -AFjusled
n=114 n=113) Ratio Ratiot Pi
’—-—-—-—-—-—-—-—-—-—Q——----—
{ Al patients \ 0.63 1.10 { 0.57 \ 016
I No. of events/patient years I 65/103.5 109/99.5 I
| |
I Patients with prior fracture I 1.66 1.91 1 0.8 I 0.61 027t
I Mo. of events/patient years 39/26.2 h3/27.8 |
| |
I Patients without prior fracture 1 0.33 0.78 I 0.43 |
i \ Kohno, JCO, 2005

~ No_of events/patient years. __ o/ 26/78.2 56/71.7




BTA: Bisphosphonates

Forest plot of comparison: Overall risk of SRE in BC bone metastases: bisphosphonate versus control

Testfor overall effect: Z= 3.18 (P = 0.001)

Favours bisphophonate Favours control

bisphosphonate control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Tubiana-Hulin 2001 69 45 68 9.9% 0.92[0.71,1.19] —
Kristensen 1999 49 17 51 21% 0.67 [0.35, 1.29]
Heras 2009 (1) 75 36 75 5.4% 0.75[0.51,1.10] S S
Van-Holten 1987 81 46 80 9.6% 1.03[0.79,1.34] —=
Kohno 2005 114 56 113 6.6% 0.60[0.43, 0.84] e e———
Aredia 2000 367 246 384 20.0% 0.79 [0.70, 0.90] -
Body 2003 154 98 158 13.5% 0.82 [0.67, 1.00] el
Body 2004 287 146 277 158% 0.86 [0.73,1.02) T |
Hultbhorn 1999 201 123 203 17.0% 1.01 [0.86,1.18] EE: aa

" " TN NN NN NN NN NN NN NN SN NEN NN NN NEN NN SN NEN NN SN NEN NN SN NEN NN SN SEN NN SN NN NN S S N S l ol Lo

] Total (95% Ch 1397 1409 100.0% 0.85 [0.77,0.94]] | & |
Heterogeneity. Tau®= 001, Chi*=13.63, df=8(F =0.09), F= 41% 50 > 055 ; 5 5’

Median time to SRE in in BC bone metastases:
bisphosphonate versus control

Study Treatment Control (C) N TSE-(T) TSE-(C) T/C P value
(4V)

Breast cancer with bone metastases (BCBM): bisphosphonate versus control

Kohno 2005 Zolen- Placebo 228 NR 52 NR  0.007
dronate 4
mg

Aredia 2000 Placebo 751 127 7 1.81 <0.,001
Pamidronate
90 mg i.v.

Hultborn Placebo 404 118 8.4 14 0.006

1999 Pamidronate

60 mg i.v.

Wong, Cochrane, 2012

Bone pain in BC bone metastases:
bisphosphonate versus control

Study Treatment  Control N Pain  tool Reviewer rat- Reported I
used ing value
Breast cancer with bone metastases: bisphosph versus |
Kohno 2005  Zolendronate  Placebo 228 Brief Pain In- Significantly ~ Not reported
4 mg ventory better
Aredia2000 Pamidronate  Placebo 751 Yes. Reference Sig- 0.001
90 mg iv. tovalidation  nificantly bet-
terin favour of
pamidronate
Martomi 1991 Clodronate . Placcbo 33 Scou- Mo difference NS
V. Huskisson vi-
sual  amalog
method
“Tubiana- Clodronare Placebo 137 Visual pain Significandly 0,01
Hulin 2001 1600 mg/daily scale. No ref- hetter
Bady 2004 Ibandronate  Placebo 564 Yes - patient- Significandly 0,001
50 mg p.o. rated scale betwer




BTA: Bisphosphonates

QoL in BC bone metastases:
bisphosphonate versus control

Wong, Cochrane, 2012

Median Survival in BC bone metastases:
bisphosphonate versus control

Study Treatment Control N Pain tool Reviewer rat- Reported P
used ing value
Breast cancer with bone metastases: bisphosphonate versus control
Kohno 2005  Zolendronate Placebo 228 Brief Pain In- Significandy  Not reported
m—ﬂm_ﬁﬂ Yes. Re poer
a amidronate  Placebo 751 Yes. Reference  Sig- 0.001
90 mg L.v. to validation  nificantly bet-
ter in favour of
pamidronate
Hultborn Pamidronate  Placebo 404 Yes- Trend better NS
1999 60 mg iv. Questionnaire
+ visual analog
scale
Martoni 1991 Clodronate i. Placebo 33 Scot- No difference NS
V. Huskisson vi-
sual  analog
method
Van Holten Pamidronate Open 144 Within a vali- Significandly  0.007
1987 300 mg/daily dated QoL in- better
Tripathy 2004 Iban- Placebo 287 Yes - 4 point Trend 0.07
dronate 20 mg (20 mg iban- scale better for 20 (20 mg iban-
or 50 mg p.o. dronate  and mgarm versus  dronate versus
placebo arms) placebo; placebo)
No difference
with 50 mg
ibandronate
Body 2003 Ibandronate 6 Placebo 462 Yes - 4 point Significandly < 0.001
mg i.v. scale. No ref- better
erence to val-
idation in ab-
stract
Body 2004 Ibandronate  Placebo 564 Yes - patient- Significantly  0.001
50 mg p.o. rared scale beter

Study Treatment Control (C) N MS-T MS-C TI/C Pvalue
)]
Breast cancer with bone metastases: bisphosphonate versus control
Kohno 2005 Zolen- Placebo 288 - - = =
dronate 4
mg L 2 2 2 _ 2 _ 3 2 B |
8 o~
Aredia 2000 Placeba 751 ' 19.8 17.8 1.11 098
90 mg i.v. | I
i |
Hultborn Placebo 404 1183 183 100 Ns :
1999 Pamidronate | -
60 mg i.v. I .
Body 2004  Ibandronate Placebo 564 : ! I - NS :
50 nls P.D. I I
|
Martoni Clodronate  Placebo/ 33 : - - - - |
1991 iv/im. open | |
I I
Tubiana- Clodronate  Placebo 137 | - - - - |
Hulin 2001 1600 mg p. | |
o./daily | :
i 1
Kristensen  Clodronate Open 00 1183 18 1.02 097 :
1999 800 mgb.i.d : I
I |
Paterson Clodronate  Placebo 185 = - - - 0.198
1993 1600 mg p. \ J
o./daily ~ w




Author, year [ref.]

Patients, n

BTA: Denosumab

Phase Ill RCTs comparing zoledronic acid (4 mg every 4 weeks iv) with
denosumab (120 mg every 4 weeks sc) in bone metastatic solid tumors

Population

Results (primary endpoint)

Stopeck et al., 2010 [25]

Fizazi et al., 2011 [26]

Henry et al., 2011 [24]

Henry et al., 2014 [27]

2,046

1,901

1,778

1,597

Gampenrierder, Breast Care, 2014

breast cancer

prostate cancer

solid tumors (except breast
or prostate) and multiple
myeloma

solid tumors (except breast
or prostate) with multiple
myeloma excluded

ﬁl'ayed time to first on-study S‘lg
(HR 0.82, p < 0.001 non-inferiority,

p = 0.01 superiority)

delayed time to first on-study SRE

(HR 0.82, p = 0.0002 non-inferiority|

p = 0.008 superiority)

delayed time to first on-study SRE

(HR 0.84, p = 0.0007 non-inferiority|

P = I, superiority)

delayed time to first on-study SRE

Integrated analysis of 3 head-to-head studies (n=5723)

Parameter

Hazard ratio (95% CI)

P-value

. (HR 0.81, p = 0.017 superiority) ‘

Time to first SRE (primary endpoint)

Time to multiple SREs
Pain worsening
Overall survival
Disease progression

0.83 (0.76-0.90)
0.83 (0.76-0.90)
0.92 (0.86-0.99)
0.98 (0.91-1.06)
1.02 (0.96-1.09)

Denosumab Compared With Zoledronic Acid for the Treatment of Bone Metastases in BC Patients

Time to first SRE

0617 |
I 0697 1

‘ M N N
Von Moos, CTR, 2019

Overall survival

Time to disease progression

1.0 4

0.8 4

0.6 -

0.2 4

Proportion Without SRE

HR = 0.82 (95% CI, 0.71 to 0.95]
P=.01 {Superiority)*

0.4 -

== Zoledronic acid 4 mg Q4W (n = 1,020)
= Denosumab 120 mg Q4W (n = 1,026)

Stopeck, JCO, 2010

3 6 9 12 15 18 21 24 2
Study Month

Study Month

Study Month

1.0 HR = 1.00 [95% CI, 0.89 to 1.11||
1.0 4 HR = 0.95 [95% CI, 0.81 to 1.11) I |F=_93 '
I i=-4-------, X 0.8' F N ——————
© 0.8 @
= o .2
LA 0w 0.6
S 06 oo
I =
= S 5 04-
@ 0.4 o =
] = B
g 0.2 © 024 _. Zoledronic acid 4 mg Q4W (n = 1,020)
=7 == Zoledronic acid 4 mg Q4W (n = 1,020) — Denosumab 120 mg Q4W (n = 1,026)
— Denosumab 120 mg G4W (n = 1,026) . : . : . . - .
T T T r T T T T 0 3 & 9 12 15 18 21 24 2
0 3 6 9 12 15 18 21 24 2



Kohno, JCO, 2005

BC trial:
Adverse Events

BTA: Denosumab

Zoledronc Acid Denczumab
O (4 rgh it 120 mgl
n = 1,013 [n = 1.020)
P, %5 i o s

CTCAE grade = 3 adverse events

CTCAE grade = 3 adverse events
occurming with = 5% frequancy

Mautropenia
Dy spmea
Anemia
Fatigus
SAavarse avants leeding o reatrment
discontinuation

l Advarse events of interast
= [Mactious aovarse awente

Infectious senous adverse events”
SAdjudicated positiva ORIt

Cngoing

Continuad until death

Unknowwn#

Local infaction

Surgical treatrnant
Lirnitad surgery

Acute phasze reactions (first 3 daysls

associgted with renal toxicity
Advarse avants potentally

azsocigted with renal toxicity
ooourming with = 1% frequancyd)

Increesed blood creatmine
Renal failurs

CTCAE grade = 3 adverse ewvents
potentially associsted with renal
tood City

Sericus sdversa svents potantially

associegted with renal toxicity

21

ag

41
25

22

15

Wﬁmﬂwf&—————————————————-

'mw

- N _N_&§ &N B B _§B _&B _§B & & §B B &8 B &N §B § &N §N N §N |
Sntiher growus

[ " T O P P Y e e e e

o | il | ol sl e S T e e e e el

o L R 7 P S Y P

535 527 BOS sa.
1
a3 a2 a7 85
&1 &.0 a2 8.0
&7 (=1 ] 6.8
B3 B2 52 5.1
125 123 03 8.5
|
—————— =T e Tt
a3 82 71 7.0
14 1.4 20 2.
1of14 71 2of20 100
Eof 14 357 ESof20 250
Fof1d4 143 Zof20 150
Sof 14 B4.3 10of 20 500
Tof 14 500 Tof20 350
Tof 14 500 TFof2l 350

213

&5

4.0
25

22

1.5

06 104
50 a8
a1 a0

2 0.2
a 0.4
2 0.2

Summery of AEs

Sun, Am J Clin Oncol, 2013

Denosumab Events/Total ZA Events/Total RR (95% CI)7
Any AEs
Stopeck et al®® 977/1020 985/1013 0.98 (0.97-1.00)
Henry et al** 841/878 842/878 0.99 (0.98-1.02)
Fizazi et al® 916/943 918/945 1.00 (0.98-1.02)
Total 2734/2841 2745/2836 0.99 (0.98-1.00)
Serious AEs
Stopeck et al*® 453/1020 471/1013 0.95 (0.87-1.05)
Henry et al?* 552878 581/878 0.95 (0.89-1.02)
Fizazi et al? 594/943 568/918 1.04 (0.98-1.13)
Total 1599/2841 1620/2809 0.99 (0.94-1.03)
f "AEs associated with renal impairmen ("‘ RN
| Stopeck et al®® 50/1020 86/1013 0.58 (0.41-081) |
| Henry et al®* I 73/878 96/878 I 076 (0.57-1.02) |
|  Fizazi et al®® ’I 139/943 153/918 I 091 [0_74.1.12)*|
\'o-m o ___________________‘ 262/2841 335/2809 \ 27525608
Stopeck et als I 20/1020 14/1013 { 1.42 (0.72-2.79)
Henry et al** 10/378 11/878 I 091 (0.39-2.13)
Fizazi et al®® I 22/943 12/918 I 1.78 (0.89-3.58)
T J 522841 37/2809 \ 139091211

ola
8§ 8 N 8 8 0 8 0 0N §




BTA: Guidelines

Algorithm for use of BTA for bone metastases bone disease

’—________

7 Definite diag. asis

~

Patient achieves Disease progression

|
| |
A4
l CunsiderinterruﬁlngBTAaﬂeermnnms’] I hd o e e e e . .
| I [ Aesume B8 i_ | Openlssues |
zoledronic acid 3-monthly - s e e s s .
Disease progression I
[ » Optimal duration of bisphosphonate and
/ denosumab therapy based on risk/benefit ratio

CR or good PR

Patient achieves CR or good PR l

' A A
I Metastatic bone disease I [ Myeloma bone disease ]
I N W ' |
Multiple bone metastases Oligometastatic bone disease Initiate BTA with
I J I | zoledronic acid, pamidranate or
l denosumab
| Y 3 |
Extensive extraskeletal Patient achieves CR or good PR 4
I disease or life expectancy I |
<3 months I

| : ks
I Initiate BTA with Initiate BTA with Fleumw the nead Consider interrupting BTA CGontinue BTA with

T R o s zoledronic acid 3-monthly for BTA regularly I ater 24 months® zoledronic acid 3-monthly
I (daily oral ibandronate or clodronate may ’

be considered in breast cancer)

-~
S
®

= <
S
W

N\ _ / » Optimal dose frequency

\____________

Coleman, Annals of Oncology, 2020 Von Moos, CTR, 2019



BTA: Guidelines

Optimal dose frequency: de-escalation vs standard dosing

Study and Dosing
Interval

Dosing Interval Non-Inferiority Trials: Zoledronic Acid

Mo. of Patients

Completing Study (%] Prior IV BMA

- —
M

. -,
edian Time to

.

L _BL_N_N_ N N N N

CALGE 70604 every
4 weeks

CALGE 70604 every
12 weeks

Z00M every 4 weeks

ZO00M every 12 weeks

OFTIMIZE-2 every
4 weeks

OPTIMIZE-2 every
12 wesks

212 of 427 (80} Mo
178 of 428 (42} Mo
142 of 216 (66} Yes
149 of 209 (71} Yes
106 of 200 (53} Yes
127 of 203 (83} Yes

% \With SRE Skeletal { 1
at Baseline First SRE [months) T Morbidity Rate |_ SRE Rate 1
26.2 15.7 11 0.4* 'i 29.5 |
Breast cancer cohort IEntire study populatinnl Entire study pnpulatic{l Entire study pupulatinn‘
2567 16.8 11 0.4 \ 28.6 ]
Breast cancer cohort {{n=ak-3adeyd ﬂbﬂﬂlaﬂdﬁ Entire study populatior] ETE Emmminﬁ
&7 MRT | 0.22% 15
57 MRT | 0.26 15
MR MRE | 0.48|| 'I 22
NR NRS Vg ==~ 232

Meta-analysis for SRE in Bone Metastases BC patients

12 -4 . ’ ) )
Study Events Total Events Total Weight IV, random, 95% Cl IV, random, 95% C|
Pamidronate
Amir 2 19 2 19 2.1% 1.00[0.186, 6.38]
Zoledronate
Amadori 3 209 33 216 35.2%  0.97[0.62, 1.53] N
Hortobagyi 47 203 44 200 54.9% 1.05[0.73, 1.51] l
Denosumab
Fizazi 4 36 2 38 2.7% 2.11[0.41, 10.83] —_—
Lipton 4 43 3] 43 5.1%  0.67[0.20, 2.20] —_—
-------------------------------~
| Total (95% CI) 510 516 100.0%  1.02[0.78, 1.33] ¢4 :
\--------------------- -
Total events &8 87 0.01 04 1 10 100

Favours g-12w

Heterogeneity: t2=0.00; y®=1.32, df=4 (P=0.86); F=0%

Test for overall effect: Z=0.13 (P=0.90)

Favours g-4w

Ibrahim, Reviews, 2015

Van Poznak, JCO, 2017



BTA: Guidelines

Optimal duration of treatment and validity of intermittent treatments

= A multidisciplinary approach is essential to manage pa-

tients with bone metastases and prevent skeletal-
related events (SREs) [V, Al

An orthopaedic evaluation is advised in case of signifi-
cant lesions in long bones or vertebrae as well as in pa-
tients with metastatic spinal cord compression (MSCC) to
discuss the possible role of surgery [IV, A

RT is recommended for lesions at moderate risk of frac-
ture and those associated with moderate to severe pain
[, Al

A single 8-Gy RT fraction is as effective as fractionated
schemes in uncomplicated bone metastases [I, Al

RT should be delivered after surgery for stabilisation or
separation surgery for MSCC [IIl, B].

Bone-modifying agents (BMAs), e.g. bisphosphonates or
denosumab, are recommended for patients with bone

- metastases regardless of symploms JLAl o o o o o
# Foledronate can be administered every 12 weeks in pa- |

tients with stable disease after 3-6 monthly treatments
[1. Bl

= & DengTmTRSTOTIT e M g ey We RS dnd

is more effective than zoledronate in delaying first and
subsequent SREs [I, B].

= Before BMA initiation, patients should have a complete

dental ewvaluation and ideally complete any required
dental treatment. Calcium and witamin D supplements

|

» The optimal duration of BMA therapy has not been

defined but it is reasonable to interrupt therapy after
2 years for patients in remission [, Eﬁ].ﬁE

The Tideal “sequence” of  therapies has not  Bbeen
defined but it seems reasonable to document tumour
response with a systemic treatment before suggesting
LRT [V, C].

Gennari, Annals of Oncology, 2021

There is a lack of consensus regarding the optimal duration of
treatment. It is now recommended to start bisphosphonates or
denosumab as soon as bone metastases are definitively diag-
nosed dn.ordec.ta delay the first SRE_and. reduce subsequent

jcomplications from metastatic bone disease. ASCO guidelines:
I recommend that, once initiated, i.v. bisphosphonates should bej
:mntinued until there is a substantial decline in the patient’s:
Lgeneral performance status [74]; however, criteria are lacking to]
jdeteuning whether_and_ for_how long. an_individual patient.
jbenefits from bone-targeted therapy. Stopping zoledronic acid!
Itherapy after several years, at least temporarily, or reducing the)
jfrequency of the infusions (e.g. an infusion every 3 months) arel
loften considered in patients whose bone disease is not “aggres- |
:sive’ and is well controlled by the antineoplastic treatment.|
IHowever, ongoing treatment is recommended for patients wiﬂ1=

!progression of underlying bone mefastases. 2 recent SRE and/eri

elevated bone resorotion markers. Coleman, Annals of Oncology, 2014
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Prevention of Bone Metastases in Early BC

Adjuvant BTA therapy

The antiresorptive agents (bisphosphonates and denosumab) have an

established role as preventative and therapeutic agents for the M°"°°V‘es L ce"s
managemant of osteoporosis, ( .o )'\ ’ Q
‘IIII‘-IIIIIIIII EEEE R l‘
a ‘ TNF=t .
| i1
Recommendations 2 ‘ L EC) - :
[ | -11
o Adjuvant bisphosphonates (i.v. zoledronate or daily oral " T E() E0) s
. u %
clodronate or ibandronate) are recommended for post- TR S SR | oc
menopausal women or premenopausal women treated OC precursors _ apop,os,s
with gonadotropin-releasing hormone (GnRH) analogues Differentiation - >N
. . . , and activation |
with early breast cancer deemed at significant risk for - & = _} : —’ T
recurrence [l, Al. (@) -l +%’ -,
& o = 5 NN HE LE EEEN IIII ‘B & "N —
o Treatment should be initiated alongside (neo)adjuvant :‘ g . "‘9 : U\J J \/ ‘ [
ChT (where indicated) and continued for 2—5 years [|, Al. - M-CSF ‘ - E(+) E(+) &
» Bisphosphonates are neither recommended as disease- = e |EO iefedvtin RANKE |« [ TGF-
modifying agents f;rr premenopausal women (not on ] n " " LA S A o
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Adjuvant Bisphosphonates and Bone Recurrence in Early BC

Adjuvant bisphosphonate treatment in early breast cancer:
meta-analyses of individual patient data from randomised

trials 26 trials, 18766 participants
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Adjuvant Denosumab and Bone Recurrence in Early BC

Adjuvant denosumab in early breast cancer (D-CARE):
an international, multicentre, randomised, controlled,

phase 3 trial
Study design Bone metastasis-free survival
100
v o T——
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Adjuvant Denosumab and Bone Recurrence in Early BC

Adjuvant denosumab in early breast cancer (D-CARE):
an international, multicentre, randomised, controlled,

phase 3 trial
Cumulative incidence of bone metastasis as site of first recurrence
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Adjuvant Denosumab and Bone Recurrence in Early BC

Adjuvant denosumab in breast cancer (ABCSG-18):
a multicentre, randomised, double-blind, placebo-
controlled trial
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Adjuvant Denosumab and Bone Recurrence in Early BC
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Conclusions

Zoledronate or denosumab are recommended in all BC patients with bone metastases for the
prevention of SRE, regardless of symptoms

Lack of differences in PFS and OS: the best choice between these two agent remain open:

In favor of Denosumab: In favor of Zoledronate:

» Greater efficacy in clinically relevant endpoints » Lower rate of hypocalcemia
(time to first and subsequent SRE in a phase lll trial) » Slightly lower rates of ONJ

» Ease of subcutaneous injection » Significantly lower costs

» Lower rate of renal toxicity

Future perspective: prevention of over metastases

» Zoledronate and Denosumab: potential strategies to modify the complex interactions within the bone
microenvironment, particularly when estrogen deprivation therapy results in excessive bone turnover

» It is crucial to identify patients who would benefit most from preventive BTA therapy

Randomized phase Ill ENDEAVOR study (NCT03324932): Denosumab's effect on BMD in early BC treated
with adjuvant Al, with DFS and OS as secondary endpoints.
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