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» Objective: To evaluate the potential of once yearly
Z0OL 5 mg to decrease fracture risk in postmenopausal
women with osteoporosis

» 3-year, randomized, double-blind, placebo-controlled
clinical trial

— 7736 women from 239 clinical centers in 27 countries

» Treatment

— Annual infusion of either ZOL 5 mg or placebo
— Calcium 1000-1500 mg/d; vitamin D 400-1200 IU/d

» Follow-up visits at 6, 12, 24 and 36 months
— Telephone interviews every 3 months

ZOL = zoledronic acid

Black DM, et al. N Engl J Med. 2007;356:1809-1822.
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» Inclusion
— Women 65 to 89 years of age

— Femoral neck T-score £-2.5 with or without fracture
or <-1.5 with 2 mild or 1 moderate vertebral fracture

» Exclusion

— Current use of PTH or strontium ranelate

— Failure to meet specified washout periods for previous
bisphosphonate (BP) use

» Two strata

— Stratum I: no current osteoporosis therapy

— Stratum II: SERMs, calcitonin, HT/ET, or tibolone at
baseline

HT/ET = hormone or estrogen therapy; PTH = parathyroid hormone; SERMs = selective estrogen receptor modulators

Black DM, et al. N Engl J Med. 2007;356:1809-1822.
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*P < .0001, relative risk reduction vs placebo (95% confidence interval)
Adapted from Black DM, et al. N Engl J Med. 2007;356:1809-1822.
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B Placebo B ZOL 5 mg
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*P = .0001, relative risk reduction vs placebo (95% confidence interval)

Data from Black DM, et al. N Engl/ J Med. 2007;356:1809-1822.
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*P < .0001, relative risk reduction vs placebo.

Cauley J, et al. Osteoporos Int. 2007;18(suppl 1):S26. Abstract OC53.
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% Patients With New
Vertebral Fracture

B Placebo B ZOL 5 mg
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*P < .0001, relative risk reduction vs placebo.
Cauley J, et al. Osteoporos Int. 2007;18(suppl 1):S26. Abstract OC53.
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B Placebo B ZOL 5 mg
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*P < .0001, relative risk reduction vs placebo (95% confidence interval)
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*Relative risk reduction vs placebo (95% confidence interval)
Adapted from Black DM, et al. N Engl J Med. 2007;356:1809-1822.
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129 ... Placebo (n = 3861) 250/ *
—— ZOL 5 mg (n = 3875) (13:0/0, 36%)
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*Relative risk reduction vs placebo (95% confidence interval)

Adapted from Black DM, et al. N Engl J Med. 2007;356:1809-1822.
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*Relative risk reduction vs placebo (95% confidence interval)

Adapted from Black DM, et al. N Engl J Med. 2007;356:1809-1822.
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Denosumab

ournal of Orthopaedic Surgery and Research (2018) 13:194

MAB vs BP lorar10.1186/:13018 01808653

compared to

RESEARCH ARTICLE Open Access

Journal of Orthopaedic

Surgery and Research

Mhonatg Q) oo

to treat

postmenopausal osteoporosiy:

meta-analysis

Fig. 4 Forest plots of the included studies comparing theyrisk of fracture

Jiagi Wu, Qingsheng Zhang, Guanghui Yan and Xianhui Jin®

. d

Table 2 Subgroup analysis of the risk of fracture

Study %
D RR (95% CI) Weight
Lewiecki 2007 ) 154(037,634) 5.4
McClung 2006 ) 154(037,639 S04
Brown 2009 —-*— 1.25(0.69,2.25) 29.57
Recknor 2013 —-It— 1.15(0.55,2.39) 19.38
Roux 2014 —E— 1073250 253
Miller 2016 —"—-i 0471(0.19,1.13) 13.23
Overall (|-squared = 0.0%, p=0459) (? 1.13(0.82,1.55) 100,00
P=0.466 |
NOTE: Weights are from random effects analysis

|

: .
158 ]

Subgroup No. of included studies R (95% Cl) F (%)
Comparator treatment

Alendronate 3 110 (095,1.23) 123
Ibandronate ] 1.08 (0.89, 1.16)
Risedronate 1 1.23(0.75,1.08) -

Population who had been prescribed a treatment for osteoporosis

No (< 100% of 4
participants)

No (> 100% of 3
participants)

High or unclear risk of bias
No 2
Yes 5

086 (0.74,099) -

1.15(067,1.22) 00
112 (085,108) 00
109(0.74,1.26) 00
131089, 1.14) 00




AL Prevenzione secondaria in soggetti con

o vertebrali o di femore

LEARNACO pregresse fratture osteoporotiche

Condizione

Trattamento I scelta®

Il scelta

Il scelta

1-2 fratture b

Alendronato (+ vit.D),
Risedronato,

d
Zoledronato =,

Denosumab ,
Ibandronato,
Raloxifene,
Bazedoxifene

. f
Stronzio ranelato ©

> 3 fratture

C
> 1 frattura + T-score colonna o femore= <-4

=1 frattura + trattamento > 12 mesi con
prednisone o equivalenti = 5 mg/die

Nuova frattura vertebrale o femorale
nonostante trattamento in nota 79 da
almeno 1 anno

Teriparatide 5

e
Denosumab =,

Zoledronato ¢

Alendronato (+ vit.D),
Risedronato,
Ibandronato

. f
Stronzio ranelato *

o non vertebrali e non femorali

+ T-score colonna o femore £ -3

Alendronato (£ vit.D),
Risedronato,

d
Zoledronato —,

Denosumab 5,
Ibandronato,
Raloxifene,
Bazedoxifene

; ]
Stronzio ranelato -




Prevenzione primaria in donne in menopausa o uomini di eta
> 50 anni a rischio elevato di frattura a causa di almeno una

R— S— delle condizioni sottoelencate:
Condizione | scelta® Il scelta Il scelta
Trattamento in atto o previsto per > 3 mesi Alendronato (+ vitD), denosumab T

con prednisone equivalente =5 mg/die

Risedronato

Zoledronato =,

Trattamento in corso di blocco ormonale
adiuvante in donne con carcinoma
mammario o uomini con carcinoma
prostatico

Alendronato (+ vitD),
Risedronato,

d
Zoledronato =,
Denosumab £

C
T-score colonna o femore=< -4

T-score colonna o femore £ £ -3 + almeno
una delle seguenti condizioni:

Alendronato (£ vit.D),

e
Denosumab =,

d
i : Risedronato, Z0IeaIonatn”,
1) :amlllarlta per fratture di vertebre o Ibandronato Stronzio ranelato *
emore Raloxifene,
Bazedoxifene

2) Comorbilita a rischio di frattura (artrite
reumatoide o altre connettiviti,
diabete, broncopneumopatia cronica
ostruttiva, malattia inflammatoria
cronica intestinale, AIDS, parkinson,




EFFICACIA CIO |

Zoledronic acid and risedronate in the prevention and
treatment of glucocorticoid-induced osteoporosis
(HORIZON): a multicentre, double-blind, double-dummy,

randomised controlled trial

David M Reid, Jean-Pierre Devogelaer, Kenneth Saag, Christian Roux, Chak-5ing Lau, Jean-Yves Reginster, Philemon Papanastasiou,
Alberto Ferreira, Florian Hartl, Taiwo Fashola, Peter Mesenbrink, Philip N Sambrook, for the HORIZON investigators
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Prevenzione primaria in donne in menopausa o uomini di eta
> 50 anni a rischio elevato di frattura a causa di almeno una

delle condizioni sottoelencate:

Condizione

| scelta®

Il scelta

Il scelta

Trattamento in atto o previsto per > 3 mesi
con prednisone equivalente =5 mg/die

Alendronato (£ vitD),
Risedronato,

d
Zoledronato =,

denosumab

Trattamento in corso di blocco ormonale
adiuvante in donne con carcinoma
mammario o uomini con carcinoma

prostatico

Alendronato (+ vitD),

d
Zoledronato =,

Denosumab =

C
T-score colonna o femore=< -4

T-score colonna o femore £ £ -3 + almeno
una delle seguenti condizioni:

1) Familiarita per fratture di vertebre o

femore

2) Comorbilita a rischio di frattura (artrite
reumatoide o altre connettiviti,
diabete, broncopneumopatia cronica
ostruttiva, malattia inflammatoria
cronica intestinale, AIDS, parkinson,

Alendronato (£ vit.D),
Risedronato,

e
Denosumab =,

Zoledronato g'

lhandronato
Raloxifene,
Bazedoxifene

. f
Stronzio ranelato ”




EFFICACIA BLOCCO ORMONALE

Osteoporosis and Sarcopenia 5 (2019) 128 13

Contents lists available at ScienceDirect ' Bulsuporagls
- - b
Osteoporosis and Sarcopenia :
journal homepage: hitp://www.elsevier.com/locate/afos E A
Original article
Efficacy of zoledronic acid in older prostate cancer patients )
undergoing androgen deprivation therapy Wik
Ippei Kojima®, Yushi Naito, Akiyuki Yamamoto, Yasuhiro Terashima, Norie Sho,
Jun Nagayama, Yurika Okada, Tatsuya Nagai
Department of Urology, Toyohashi Municipal Hospital, 50 Aza Hachiken Nishi, Aotake-Cho, Toyohashi, Aichi, 441-8570, Japan
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EFFICACIA BLOCCO ORMONALE

IOF’s algorithm for the management of non-metastatic bone
disease in prostate cancer patients receiving ADT

Men under Androgen Deprivation Therapy
for Prostate Cancer

|
maintenance of optimal vitamin D status [25(OH)D = 30 ng/ml] and adequate calcium intake (1000-1200 mg/day)

l | |

Medical History Dual energy FRAX® Vertebral
Physical Examination X rays = | assessment |*™ | Morphometry
Absorptiometry 4 (by X rays or VFA)

Prevalent fragility fracture
and/or
T-score € -2.5
and/or ; Calcemia
FRAX > age-dependent Phosphatemia
intervention threshold Alkaline Phosphatase
for major osteoporotic fracture Creatinine
Calciuria (24 hours)
Protein electrophoresis
1 Hemochrome
Antiresorptives: ) ESD
Oral bisphosphonates " |[Bone turnover markers)

i.v. zoledronate (5 mg once a year)
s.c. denosumab (60 mg every 6 months)




EFFICACIA BLOCCO ORMONALE

original contribution

Zoledronic Acid Effectively Prevents Aromatase Inhibitor—
Associated Bone Loss in Postmenopausal Women with Early
Breast Cancer Receiving Adjuvant Letrozole: Z-FAST Study
36-Month Follow-up Results

Randomization
{N = B02)
|
' .
Lp-frant group Detayed group
in=307) =307
' '
Recelved ZA 4 mg every 6 months + lefrozole Received letrozole 2.5 mg
2.5 mg every day (n=300}" every day (n = 300y"
v '
ITT papulation (n = 300) T populstion fn = 3007
1 Safety population (n = 300) Satety papulation (n = 300)
Ot =78 Conues sy J '
Abnormal faboratory value (n = 1) =R Postbasesina T scare > -2 Posthaseline T score < —2 o clinical
Abnormal test procedure result (n = 1) n=232) fracture unretated to traums
Admimistrative problam n = 2) IA & myg every B manths jn = 62"
Advesse event [n = 32} |
Consent withdrawal (n = 23
Deathin=% l
Lest to follow-up (n = 5) l l
Protocod violation in= 2) '
Unsatistactory therapeutic affect (n = 7) Cantined study Discontimsations (n = 88)
=213 Atnormal laborafory value 0 = 1)
Abrormal test procedure result in = 2)
Aaministrative pmblem (n = 2)
faiverse avent in = 36}
Consent withdrawal (n = 18
mﬂ!ﬂ]
Brufsky AM et al. Clinical Breast Cancer 2009 nmmmm;sn’q
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Change in BMD

P < .0001

I Up-front Group
B Delayed Group

P< .0001

=189

Percentage Change in Bone Mineral Density, g/cm?2

Month12  Month24  Month36  Month 12  Month24  Month 36
Lumbar Spine Total Hip

Brufsky AM et al. Clinical Breast Cancer 2009



EFFICACIA BLOCCO ORMONALE I

Guidance for the prevention of bone loss and fractures
in postmenopausal women treated with aromatase
inhibitors for breast cancer: an ESCEQ position paper

BMD assessment by DXA and FRAX algorithm for the evaluation of clinical risk factors®

Calcium, PTH and 25-0OH-Vitamin D Levels, (Markers of bone turnover)

. . N

Post-menopausal women Post-menopausal Pre-menopausal women General Measures

with T-score < -2.5 women with history of with ovarian suppression sugoest physical exercise and conssder administration of vitamin D supplementation
or <1.5+21 Gli:iﬂiﬂi risk personal fragilit‘y undergoing tamoxifen or Al i= 800 IUfper day or 10.000 I per week) plus calcium {intake of at least 1000 mg'day)

fam'r ar :I'-sr.:nre <-1.0 fracture (any site) or therapy with T-score <-1.0
+ =2 clinical risk factors Age = 75 years old or presence of = 1 vertebral
or FRAX 10-year risk (irrespective to BMD) fracture or history of
of hip fracture =3% fragility fracture (any site,
irrespective 10 BMD)

N "

Antiresorptive treatment with zoledronic acid 4mg i.v. every 6 months denosumab s.c., or possibly oral
bisphosphonates (with caution to patients compliance to therapy) for the entire period of Al treatment

Rizzoli R e al. Osteoporos Int 2012



Prevenzione primaria in donne in menopausa o uomini di eta
> 50 anni a rischio elevato di frattura a causa di almeno una

R— S— delle condizioni sottoelencate:
Condizione | scelta® Il scelta Il scelta
Trattamento in atto o previsto per > 3 mesi Alendronato (+ vitD), denosumab T

con prednisone equivalente =5 mg/die

Risedronato,

d
Zoledronato =,

Trattamento in corso di blocco ormonale
adiuvante in donne con carcinoma
mammario o uomini con carcinoma
prostatico

Alendronato (+ vitD),
Risedronato,

d
Zoledronato =,

e
Denosumab =

C
T-score colonna o femore=< -4

T-score colonna o femore £ £ -3 + almeno
una delle seguenti condizioni:

1) Familiarita per fratture di vertebre o
femore

2) Comorbilita a rischio di frattura (artrite
reumatoide o altre connettiviti,
diabete, broncopneumopatia cronica
ostruttiva, malattia inflammatoria
cronica intestinale, AIDS, parkinson,

Alendronato (£ vit.D),
Risedronato,

e
Denosumab =,

| Zoledronato =,

bandronato
Raloxifene,
Bazedoxifene

. f
Stronzio ranelato ”




Mjc Acid Therapy in Men with Osteoporosis

2-Year study including 1199 men with primary or hypogonadism associated OP
Relative risk of new vertebral fracture

[] Placebo [ Zoledronic acid

Relative risk, 0.33
(95% Cl, 0.16-0.70)

6= | | 67%
4.9% reduction

s (28/574) P=0.002
° Relative risk, 0.32
Py (95% Cl, 0.12-0.88)
E 4- [ | 68%
= 7 89 reduction
& 34 (16/574) P=0.02
=
.E 5 1.6%

i 81353
§_ (9/553) v 0.9%
£ 4 (5/553)

0 -_

24 Months 12 Months

Boonen Setal. N Engl J Med 2012
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.~ —TERAPIE SEQUENZIALIE DI COMBINAZIONE
' CON BISFOSFONATI

Bisfosfonati — Teriparatide (2°'*TPT)
(Aln + TPT ? )

Bisfosfonati —> Denosumab
(Aln)

Denosumab —> Bisfosfonati ----> Teriparatide
(Zol)

Teriparatide ——s Denosumab (TPT + DMAB)



Terapie sequenziali

lournal of Bone and Mineral Metabolism
https://doi.org/10.1007/s00774-020-01126-w

ORIGINAL ARTICLE 'm

Zoledronic acid sequential therapy could avoid disadvantages due
to the discontinuation of less than 3-year denosumab treatment

Hideomi Kondo'® . Nobukazu Okimoto? - Toru Yoshioka® - Shojiro Akahoshi' - Yoshifumi Fuse® - Takayuki Ogawa” -
Yuichi Okazaki® - Yuji Katae’ - Manabu Tsukamoto® - Yoshiaki Yamanaka® - Makoto Kawasaki® - Akinori Sakai®

Received: 27 April 2020 / Accepted: 30 June 2020
© The Japanese Society Bone and Mineral Research and Springer Japan KK, part of Springer Nature 2020



Terapie sequenziali
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Fig.4 The sequential changes in serum TRACP-5h. Value changes of
serum TRACP-5b al 4 time points. Start Dmab al the start of Dmab
administration, Starr ZOL at the start of ZOL administration, 6 M
after Z0I. at 6 months after ZOL administration, 12 M after YOI
al 12 months aller ZOL administralion. Dala are the mean+5D.
*p < 0.05 vs. Start Dmab

of ZOL. on the adverse events after Dmab discontinuation.
In our study. we retrospectively investigated new fragility
fracture incidence. safetv. and chanees of BMD and BTM



Effects of Intravenous Zoledronic Acid Plus
Subcutaneous Teriparatide [rhPTH(1-34)] in

Postmenopausal OStEOpOfOSiS
(Felicia Cosman, Erik Fink Eriksen et al)

>

L5M CHANGE IN LUMBAR SPINE BMD FROM
HASELINE {*%)

LEM CHAMNGE IN TOTAL HaP BMO FROM
BASELINE (%)

+ L0L 5 mg + TRTD 20 pgdday
== Pacebo + TRTO 20 pidey
== TOLEmg

=~ 0L B mg + TPTD 20 pgiday
—— Facebo : TPTD 20 pgiday
== FOL g

L3M CHANGE [N FEMORAL NECK BMD FROM
BASELINE %)

)

L5M CHANGE M TROCHANTERIC BMD FROM
BABELIME (%)

ka (=] -

e — S i —— e —

ZOL 5mg IV +TPTD 20 pg/day Placebo IV + TPTD 20 pg/day ZOL 5mg IV
(n=137) (n=138) (n=137)
C

+ DOL B myg + TPTD @) ppiday
- Paacebo « TRTD 20 jigitey
=~ ZOL& g

== ZOL B mg ¢ TPTD 2 |y
=M Pucebo = TP1D 20 ygiday

=~ 20L& mg



La maggior parte dei fratturati non e osteoporotica

(Studio NORA)
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50% fratturati

7% popolazione
20% fratturati
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ORIGINAL ARTICLE

Fracture Prevention with I_Zoledronate
in Older Women with Osteopenia

lan R. Reid, M.D., Anne M. Horne, M.B., Ch.B., Borislav Mihov, B.Phty.,
Angela Stewart, R.N., Elizabeth Garratt, B.Nurs., Surnwai Wong, B.Sc.,
Katy R. Wiessing, B.Sc., Mark J. Bolland, Ph.D., Sonja Bastin, M.B., Ch.B.,
and Gregory D. Gamble, M.Sc.

A First Fragility Fracture B Monvertebral Fragility Fracture
20
Hazard ratio with zoledronate, 0.63 Placebo f
8 P<0.001 - 20+
g g 15 ..--""'F 8 Hazard ratio with zoledronate, 0.66 Placebo
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Zoledronate 1000 933 908




Efficacia OSTEOPENIA | of antiresorptive activity of zoledronate

in postmenopausal women with osteopenia:
a randomized, controlled multidose trial

Andrew Grey MD, Mark J. Bolland PhD, Anne Horne MBChB, Borislav Mihov BPhty, Greg Gamble MSc,
lan R. Reid MD

Completed original trial

n=160

Rejoined extension n=2 ) . ;
{zoledronate 1 me | Declined to participate in extension p=10
- «Placebo n =5

= Zoledronate lmg n =3

« Zoledronate 25mgn =1

« FoledronateSmg n =1

Entered trial extension

n=152

Zoledronate 5 mg
n=4a]

Zoledronate 1 mg

n=39

Withdrew n=5

» Personal reasons
n=4d

+ Brain tumour
=1

Withdrew n=11

= Personal reasons n = 10

= Il health, not specified
pEl

Withdrew n=9

+Personal reasons m=5

« Started alendronate n=23

« |l health, not specified
m=1

Withdrew n=9
« Personal reasons n =7
« Braln tumour n =1
«Spinal surgery n =1

Completed the protocol

n=27

Completed the protocol

n=320

Completed the protocol
n=236

Included in analysis of
BMD and bone tumover
n=4]

Included in analysis of
BMD and bone turnowver

n=31s8

Included In analysis of Included in analysis of
BMD and bone turnover BMD and bone turnover

n=34 =35
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Effects of study treatments on BMD
of the lumbar spine and total hip

& Placebo + 1mg = 25mg -+ 5mg

Total hip

Change in BMD, %
[am ]

Change in BMD, %
o

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

Time, mo Time, mo

Gray A et al. CMAJ 2017



Efficacia LONG-TERM . .
ct of 3 Versus 6 Years of Zoledronic Acid

Treatment of Osteoporosis: A Randomized Extension to the
HORIZON-Pivotal Fracture Trial (PFT)

Percent change in Femoral Neck BMD Morphometric vertebral fractures
8 16
" £
G E Carn PRD
E 0
g 5 i 10 -
& E
g 4 i ; Odds Ratio = 0.51
: : -] 058 21 g - 95% Cl (0.26, 0.95)
& 3 . : . . E.2%
5 / : +3.1% 2
& i g 8
g Care 200 ZB6
' . § [ B 3.0%
0 : 8
0 1 2 3 4 8 6
Time (Years) 0 il
I8, n= &13 &00 &08 &0 v 453 Edorlon Ell.ﬂ}' (Yosr 3-8)
3P, = 615 513 06 a0 540 487 || e=FrecussTom T e

Black DM et al. ] Bone Miner Res 2012
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BISFOSFONATI E MORTALITA’ DA OSTEOPOROSI

The NEW ENGLAND _ Osteoporosis: burden of disability
JOURNAL of MEDICINE -
'MBER 1, 2007 VOL 357 NO.18 g 20003y

Zoledronic Acid and Clinical Fractures 500
and Mortality after Hip Fracture ¢

Kenneth W. Lyles, M.D., Cathleen 5. Coldn-Emeric, M.D., M.H.5c., Jay 5. Magaziner, Ph.D), Jonathan D. Adachi, M.D.

Carl F. Pieper, D.P.H., Carlos Mautalen, M.D., Lars Hyldstrup, M.D., D.M.5c., Chris Recknor, M_B.

LESESL LI EE LIPS FSSE
S GGy

Lars Nordsletten M. D Ph.D. Kathv A Moare RN therine LaveceHia -M.5: . je Thane PR D Adapted fram Johnell O, Kanis JA, An Estimate.of the Woridwite Prevalence and Disabiity
Lars “-’d-'-|_--" M.D., Ph.D., Kathy A. Moore, R.N., Cat ;” e La ---_-"'-!._ V- Jie f' ang, Ph.D, B Associated with Osteaparolic Fractures. Osteaporos Inin press (2006)
Peter Mesenbrink, Ph.D., Patricia K. Hodgson, B.A., Ken Abrams; M.D., John }, Orloff, M.D., Zebulun Horowitz, M.D. *DALY= disablity adjusted hfe years: 1 DALY= one lost year of healthy life

Erik Fink Eriksen, M.D., D.M.5c., and Steven Boonen, M.D., Ph.D,, for the HORIZOM Recurrent Fracture Trial*

-

E Dezth

18+
| Hazard ratia, 0.72 {95% €1, 0.56-0.93) fr'_r
181 pn

" i Large randomized controlled
124

e o g trial comparing zoledronate to
,«/"zﬂgdmmd placebo in hip fracture patients.

Cumulative Incddence [3)

A 28% reduction in mortality
was observed in the zoledronate

Month group'

e e B = ]
P

I ] T L] T T T T 1
] L § 12 Ia 20 M W 32 36

Mo, at Risk
Zoledronic acid 1054 1029 987 943 BOG 674 507 348 237 14
Placeho 1057 1028 o993 945 BO4 6E1 511 364 236 149
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BISFOSFONATI E MORTALITA’: OLTRE LOSTEOPOROSI
CLINICAL TRIALS JBMR

Potential Mediators of the Mortality Reduction With
Zoledronic Acid After Hip Fracture

Incidence of Common Conditions

Cathleen S Colon-Emeric, Peter Mesenbrink,* Kenneth W Lyles," Carl F Pieper,’ Steven Boonen,’
Pierre Delmas, Erik F Eriksen,’ and Jay Magaziner® 1 [ iience Fizcesa g Foenie 20l

'Duke University Medical Center and the Durhany VA Geriatrics Research Education and Clinical Center, Durham, NC, USA =

'_‘Nr'.-.-arti; Pharmaceuticals Corporation, East Hanover, NJ, USA ;E

iHath:-heke Universiteit Leuven, Leuven, Belgium % 2

“Claude Bernard University, Lyon, France E § &

“Movartis Pharma AG, Basel, Switzerland E.

®<chool of Medicine, University of Maryland, Baltimars, MD, USA i |—I 1 I—I | l
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AnaIiSi pOSt-hOC del precedente’ pUbeicatO Death Among Subjects Experiencing the Condition
nel 2010, che evidenzia come l'effetto anti- .

fratturativo dello Zoledronato spieghi .
soltanto I’8% dell’effetto di riduzione della “ ’—I “ “
mortalita osservato nel trial citato. L. .1;“ .

Quali sono gli altri meccanismi di azione dei

Fig. 2. Incidence f common conditions in the zoledronic acid {Z0L) and

bisfosfonati nel ridurre la mortalita? placegrous (oppae) e kg fom e oo

amaong: sulmje I** experienced that condition (bottom panel),
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Prespecified Adverse Events of Interest

Odds Ratio
Placebo Zoledronate with Zoledronate
Adverse Event (N =1000) (N =1000) (95% Cl)
Events per Women with Events per Women with
1000 Woman-Yr  at Least One 1000 Woman-Yr at Least One
Events (95% CI) Event Events (95% CI) Event
e, na, Ho. g,
Death 41 7.0 (5.4-9.4) 41 27 4.5 (3.0-6.6) 27 0.65 (0.40-1.05)
Sudden death 1 0.2 (0.002-0.9) 1 3 0.5 (0.1-14.8) 3 3.01 (0.3-28.9)
Myocardial infarction 43 7.3 (5.3-9.8) 39 25 42 (2.7-6.2) 24 0.61 (0.36-1.02)
Coronary-artery revascu- 32 54 (3.7-7.7) 30 23 3.9 (2.5-5.8) 21 0.72 (0.41-1.27)
larization
Stroke 22 3.7 (2.3-5.7) 20 20 3.4 (2.1-5.2) 17 0.85 (0.44-1.63)
Composite of vascular o8 16.6 (13.5-20.3) 69 71 12.0 (9.3-15.1) 53 0.76 (0.52-1.09)
puantes
Transient ischemic attack 13 2.5 (1.4-42 14 24 4.0 (2.6-6.0 23 1.66 (0.85-3.24
Cancery 21.5 (18.0-13.1) 14.7 (11.7-18.1) 0.67 (0.50-0.29)
Osteonecrosis of the jaw 0 0 1] 0 [i] 1] Mot applicable
Atrial fibrillation 92 15.6 (12.6-19.1) 55 88  14.8 (11.9-18.3) 54 0.98 (0.67-1.44)

Reid IR et al. N Engl J Med 2018
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ORIGINAL ARTICLE ]-BMRE

Effects of Zoledronate on Cancer, Cardiac Events, and
Mortality in Osteopenic Older Women

lan R Reid, *© Anne M Horne,' Borislav Mihov," Angela Stewart,' Elizabeth Garratt,' Sonja Bastin” and
Gregory D Gamble'

'Department of Medicine, Faculty of Medical and Health Sciences, University of Auckland, Auckland, New Zealand
*uckland District Heafth Board, Auckland, New Zegland

RCT del 2020 eseguito su 2000 donne post-menopausali (eta
media 71 anni) con bassa BMD e randomizzate a ricevere
Zoledronato o placebo per 6 anni.

Lo studio ha evidenziato meno decessi nel gruppo trattato
(HR 0.65, 95% CI 0.40-1.06), e tale differenza si € mantenuta
anche quando l'analisi e stata ristretta alle 1688 donne che
non sono incorse in fratture da fragilita (HR 0.51, 95% Cl
0.30-0.87); la riduzione del rischio sembra pertanto mediate
dalla riduzione delle morti correlate a neoplasie e ictus
cerebri.
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Bone 48 (2011) 1298-1304

Contents lists available at ScienceDirect

Bone

journal homepage: www.elsevier.com/locate/bone

Health-related quality of life and treatment of postmenopausal osteoporosis:
Results from the HORIZON-PFT

Philip N. Sambrook **, Stuart L Silverman ®, Jane A. Cauley ¢, Chris Recknor ¢, Melvin Olson €, Guogin Su',

Steven Boonen &, DEI’II‘IIS Black ", Jonathan D. Adachi'’
and for the HDRIZDN Pivotal Fracture Trial
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Journal of Research in — . tﬂﬂmei

, _ urrent issue
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; Submit artidei
J Res Med Sci. 2016; 21: 112. PMCID: PMC5331768
Published online 2016 Nov 7. doi: 10.4103/1735-1995.193503 PMID: 28255320

The effects of zoledronic acid treatment on depression and quality of life in
women with postmenopausal osteoporosis: A clinical trial study
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Article
The Effect of Zoledronic Acid on Serum Biomarkers

among Patients with Chronic Low Back Pain and
Modic Changes in Lumbar Magnetic
Resonance Imaging

Katri Koivisto 1%, Jaro Karppinen , Marianne Haapea 1,24 Jyri Jarvinen 14 Eero Kyllonen 1

Osmo Tervonen ?, Jaakko Niinimiki *, Mauro Alini 5, Jeffrey Lotz ¢, Stefan Dudli 7,
Dino Samartzis 8, Juha Risteli -3 Marja-Leena Majuri 1 Harri Alenius 1 and Sibylle Grad 5

1,23

(p < 0.001 for both). Change in iPINT correlated with change in the volume of all MC and M1 lesions.
ZA downregulated bone turnover markers as expected and, surprisingly, increased the chemokine

IP-10 relative to placebo treatment. This adds to our knowledge of the effects of ZA on MC and the
biomarkers that signal this process.
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ORIGINAL ARTICLE J-.BMR.@

Effect of Zoledronic Acid and Denosumab in
Patients With Low Back Pain and Modic Change:
A Proof-of-Principle Trial

Guogi Cai (),' Laura L Laslett,” Dawn Aitken," Andrew Halliday,? Feng Pan,' Petr Otahal,’
Deborah Speden,’ Tania M Winzenberg (),' and Graeme Jones'

'Menzies Institute for Medical Research, University of Tasmania, Hobart, TAS, Australia
Department of Radiclogy, Royal Hobart Hospital, Hobart, TAS, Australia
3DEFIEII'TFI'IEFIt of Rheumatology, Royal Hobart Hospital, Hobart, TAS, Australia




erenza |erence and profile of non-persistence in patients treated
for osteoporosis—a large-scale, long-term retrospective study

in The Netherlands

C. Netelenbos - P. P. Geusens - G. Ypma - Osteoporos Int (2011) 22:1537-1546
J.

J.
S. J. E. Buijs

® Twelve-month persistence was measured 1007y
in all 8626 patients.

801
® MPR of =280% was found in 91% of
patients.

60

® Persistence was 43% (range, 29-52%).

% patients still on therapy

40

® Of nonpersistent patients, 22% restarted

within |8 months with oral osteoporosis 20
drugs.

0-1||||

® One-year compliance for all available oral

osteoporosis medications was high, but 1-  —— Actokit Actonel 35 mg Actonel 5 mg
year persistence was low. Most stoppers Alendronic acid 10 mg Alendronic acid 70mg  —— Bonviva tablet
did not restart or switch during an Didrokit Evista —— Alendron.
additional |8-month follow-up. Protelos — — Average +Vit.D
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ADERENZA

Adherence and preference of intravenous zoledronic
acid for osteoporosis versus other bisphosphonates

m Maria José Fobelo Lozano," Susana Sénchez-Fidalgo™ _
Table 1 Adherence data among once-yearly intravenous zoledronate and shorter interval bisphosphonates
Reference Study design  Duration  Population Osteoporosis treatment Methodology Results
Hiasafetal™  Observational &-month Postmenopausal  Oral BPS (n=39) Compliance: MPR, number of  100%+0 (ZOL) p<0.0001
prospective study  period women (n=86) Intravenous ZOL annually doses dispensed in refation to. 83.5%+28.3 (BPS)
{n=12) those prescribed over a period
Other therapies (n=35) and reported as a percentage
Persistence, continuation of 77% (BPS)
treatment without a =30-day No data (Z0L)
gap in prescription refills
Chavez- Observational 12-month  Postmenopausal Oral ALE weekly (n=52) Compliance: MPR, defined by Group ALE; 66% far both
Valencia etal” prospective study period women (n=104) Intravenous ZOL annually the ratio of supplied-to-required medications
{n=52} pills in 1year. {Pill counts and Group ZOL: 100% for ZOL
+calcium and vit D exchange of emply boxes) 86% calcium and vit D
Zilleretal™  Observational  24-month  Patients with Oral: Compliance: MPR, total number  100% (ZOL) p<0.0001
retrospective period at least one [BA monthly (n=14428) of treatment days covered within 70% (IBA quarterly), 62% (IBA
cohort study prescription of BP  ALE daily/weekly (n=173662)  the 1year period afterindex ~ monthly), 57% (ALE weekly), 59%
(n=261289) ETD daily (n=1002) prescription date (ETD daily}, 58% (RIS daily), 53%
RIS (dafly/weekly) (n=46542) (ALE daily), 53% (RIS weekly), 47%
InTravenos: (RIS daily), 33% (ALE daily)
Z0L annually (n=13132) Persislence, the proportion ol 65.6% (Z0L) p<0.0001
IBA quarterly (n=12525) patients who remained on their  56.6% (IBA, quarterly), 51% (IBA
Initizlly prescribed therapy at — monthly), 44.8% (ALE weekly),
1year 43 4% (ETD daily), 42.3% (RIS
daily), 37.8% (ALE daily), 35.2%
(RIS weekly), 30.6% (RIS daily),
17.3% (ALE daily)
Curtis et al ™ Observational 18-month  Individuals receiving Intravenous Z0L annually Adherence: quantified by the Group Z0L: 82%, p<0.0001
prospective study  period 1BA or ZOL for {n=775) PO, measured continuously and Group IBA: 58%—62%, depending
osteoporosis Intravenous |BA quarlerly dicholomously {>=80%) on lime period
(n=846)
ALE, alendronate; BPS, bisphosphonates, ETD, etidronate; 1BA, ibandronate; MPR, medication possession ratio; PDC, proportion of days covered. It is expressed as a proportion,
computed by summing the number of days the patient is exposed to the medication, beginning with the first infusion and extending to the end of follow-up and dividing by the
amount of follow-up time; RIS, risedronate; 201, roledronate.




\L CLINICAL AND ECONOMIC IMPACT OF NONADHERENCE

g WITH OSTEOPOROSIS- MEDICATIONS
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@ CrossMark

ORIGINAL RESEARCH

of Osteoporosis Based on FRAX®

John A. Kanis® - José Antonio P. da Silva™®

Andréa Marqui:ﬁ"l - Oscar Lnun:m;n3 - Gustal Ortsiiter* - Fredrik Burgm_rviilm4 :

Cost-Effectiveness of Intervention Thresholds for the Treatment

versus no trecatment, according to age, at WTPs of €20,000 and €32,000

Table 4 Cost-effective intervention thresholds expressed as the 10-year probability of major or hip fracture (%) for the different interventions,

Age l0-year probability of a major fracture

[0-year probability of a hip fracture

apes

Cicnenc Zoledronic Denosumab Teriparatide  Generic Foledronic Denosumab  Teriparatide
alendronate acid versus no  versus no Versus no alendronate acid versus no  versus no VETSUS N0
VETSUS N0 treatment (%)  treatment treatment VETsus no trcatment (%)  treatment treatment
treatment (%) (%) (%) treatment (%) (%) (%)
WTP = €32.000

50 8.6 16.7 22.5 37.1 2.6 9.5 15.5 35.6

35 8.7 17.8 247 309 2.4 8.6 14.5 21.2

6l 10.4 232 337 63.8 3.0 119 207 478

65 a2 20.5 312 6.8 23 a8 16.4 398

70 8.6 21.0 330 60.0 2.3 10.5 209 47.1

75 8.1 229 387 763 21 123 271 63.3

80 71 218 39.6 843 1.7 1.4 279 69.7

85 59 18.6 36.9 713 1.3 9.0 259 6.6

All 5.8 204 349 71.8 2.5 1.1 22.6 62.6




LA SOGLIA DI INTERVENTO PUO’ VARIARE IN BASE
AL COSTO ED ALLA EFFICACIA DEL FARMACO ED A QUANTO UNA COMUNITA’ PUO’
SPENDERE ( ad es. WTP € 30.000/QALY)

10 year Fracture Probability % (FRAX)
40
%

Teriparatide

30 Consider treatment

ALENDRO@ATE,
RISEDRONATE

ZOLEDRONbTE

No treatment

CLODRONATE
60 70

Age (years)




SOGLIA DI INTERVENTO (Cost/Effective) NELL" O.P.
IN BASE AL NUMERO DEI FATTORI DI RISCHIO

Patologia Osteopenizzante

BMI < 19

Familiarita per fratture

BMD -1, -2.5

BMD <-2.5

Frattura

2 0 piu Fratture

Frattura Vert. > 40%

Dose Prednisone < 5 mg

Dose Prednisone >5 mg — 15 mg
Dose Prednisone > 15 mg
Cadute Pregresse nell’'ultimo anno
Eta > 65 aa e <80 aa

Eta > 80 aa

Fumo

Alcol ( > 3 unita)

TOTALE

—

XA_\[\)_\_\Q)NA[\)I\)ANAAA

TOTALE:

2: Farmaci +
( > Aderenza (30-40%)
(>vit D, < Costo )

>3 : Alendronato
Zoledronato
Risedronato
Clodronato
Denosumab

>4 : Stronzio Ranelato

>6 : Teriparatide
(cortisonati)
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434 Original Article
" The cost effectiveness of zoledronic acid 5 mg f.or the
management of postmenopausal osteoporosis in women
7 with prior fractures: evidence from Finland, Norway and
the Netherlands

R. Akehurst, N. Brereton &, R. Ariely, T. Lusa, M. Groot, P. Foss & ..showall

SR L
Conclusions:

Using local or commonly used thresholds, this analysis suggests thatzoledronic acid would be a cost-

effective first-line option compared with other branded bisphosphonates gnd, in some scenarios,

compared with generic alendronate, for the|secondary prevention of fractures in women with

postmenopausal osteoporosis in Finland, Norway and the Netherlands.
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Ann Kheum Lis 201Z2;:11:13272-1328.

EXTENDED REPORT
Zoledronic acid reduces knee pain and bone marrow

lesions over 1 year: a randomised controlled trial

Laura Louise Laslett,! Dawn A Doré," Stephen J Quinn,? Philippa Boon," Emma Ryan,’
Tania Maree Winzenberg,' Graeme Jones'
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Aitken et al. BMC Musculoskeletal Disorders (2018) 19:217
https://doi.org/10.1186/512891-018-2143-2 BMC Musculoskeletal

Disorders

STUDY PROTOCOL Open Access

A protocol for a multicentre, randomised, @
double-blind, placebo-controlled trial to
compare the effect of annual infusions of

zoledronic acid to placebo on knee
structural change and knee pain over

24 months in knee osteoarthritis patients -
ZAP2

Dawn Aitken' '®, Laura L Laslett'', Guogi Cai', Catherine Hill*?, Lyn March”, Anita E. Wluka®, Yuanyuan Wang®,
Leigh Blizzard', Flavia Cicuttini® and Graeme Jones'
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CLINICAL ARTICLE

Efficiency of Zoledronic Acid in Inhibiting
Accelerated Periprosthetic Bone Loss After
Cementless Total Hip Arthroplasty in Osteoporotic
Patients: A Prospective, Cohort Study

Guang-tao Fu, PhD'*" (7, Li-jun Lin, PhAD*", Pu-yi Sheng, PhD"', Chang-chuan Li, PhD', Jin-xin Zhang, PhD” 7, Jun Shen, PhD°,
Sheng Liu, MD’, Yun-lian Xue, PhD¥, Si-peng Lin, PhD', Kun Wang, PhD?, Qiu-jian Zheng, MD?, Yue Ding, PhD""

Department of 'Orthopaedics, Sun Yat-sen Memorial Hospital, *Orthopaedics, the First affiliated Hospital, *Public Health College, *Radiology,
Sun Yat-sen Memorial Hospital and *Orthopaedics, The Third affiliated Hospital, Sun Yat-sen University, Division of *Orthopaedics,
Guangdong Provincial People’s Hospital and *Statistics, Guangdong Provincial People’s Hospital, Guangdong Academy of Medical Sciences,
*Department of Orthopaedics, Zhujiang Hospital of Southern Medical University and ""Guangdong Provincial Key Laboratory of Malignant
Tumor Epigenetics and Gene Regulation, Sun Yat-sen Memorial Hospital, Sun Yat-Sen University, Guangzhou, Guangdong Province and
"Department of Nuclear Medicine, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, China
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Preliminary Evidence for a Structural Benefit of the
New Bisphosphonate[Zoledronic Acid]in
Early Rheumatoid Arthritis

Stephen J. Jarrett,’ Philisp G. Conaghan,' Victor S. Sloan,” Philemon Papanastasiou,’
Christine-Elke Ortmann,” Philip J. O’Connor,' Andrew J. Grainger,' and Paul Emery'

The results of this study suggest a structural benefit associated with
zoledronic acid therapy in patients with RA, as demonstrated by
consistent results in structural end points in favor of zoledronic acid

plus MTX compared with MTX alone.




: Bone Therapeutics: Safety Considerations

Jacques P. Brown'

Toxicologic Pathology
2007, Vol 45(7) B59-B63

Antiresorptives: Safety Concerns—Clinical it b
Perspective

Reprints and parmission:
sagepub.comifjournalsPermizsions naw
DO 1017701926233 1 TTITO6E
journals_ sagepub.comihomeltpx

S SAGE

In the osteoporosis patient population, who receive much lower doses of
bisphosphonate (BP) or Dmab, the incidence of ONJ is estimated at 0.001% to 0.01%,
which is only slightly higher than that seen in the general population.

Incidence rates of AFF range from 1.8/100,000 per year with a 2-year BP exposure to
113/100,000 per year with BP exposure from 8 to 9.9 years

Factors associated with the development of
ONJ include poor oral hygiene, glucocorticoid
use, and invasive dental pro-cedures such as
dental extraction (Khan et al. 2015).
Therefore, patients should complete any
invasive dental procedures before
initiating an antiresorptive (BPs orDmab)
to minimize the already small risk; however,
those on treatment should not delay
emergency dental procedures nor discount
dental implants (Khan et al. 2015).

the prolonged reduction in bone
remodeling, observed in all patients
receiving BPs or Dmab, alone cannot
explain the pathogenesis of AFF. Bone
material properties,proximal femoral
geometry, and genetic
predispositions might be involved
individually or in combination



ZOLEDRONATO

»Potenza antifratturativa in tutte le sedi scheletriche
» Efficacia Indipendente dalla BMD

» Efficacia indipendente dall’ eta

» Efficacia in prevenzione primaria e secondaria

» Efficacia nellOP secondaria (Steroidi, antiormoni)
» Efficacia a lungo termine

» Efficacia in terapia sequenziale e di associazione
» Impatto sulla qualita di vita

» Impatto sulla mortalita






% pazienti in terapia con Zoledronato 5 mg per regione

AREA % PAZIENTI
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Risks associated with bisphosphonate

use and other health outcomes
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Zoledronato: altre

possibilita d’'impiego?



Intermittent Zoledronic Acid Prevents Bone Loss in Adults

after Allogeneic Hematopoietic Cell Transplantation ASBMT

Parameswaran Hari **, Todd E. DeFor 2, David H. Vesole >,

American Society for Blood
and Marrow Transplantation

5

Christopher N. Bredeson?, Linda |. Burns Biol Blood Marrow Transplant 2013
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% change from baseline

BMD at the Lumbar Spine,

Annals of Internal Medicine 2006 ARTICLE

Zoledronic Acid Prevents Bone Loss after Liver Transplantation
A Randomized, Double-Blind, Placebo-Controlled Trial

Bronwyn A.L. Crawford, MBES, PhD; Cherie Kam, MPH, GDipScMed; Julle Pavliovic, RN; Karen Byth, PhD, DIC, C5tat RSS;
David J. Handelsman, MBBS, PhD; Peter W. Angus, MBBS, MD; and Geoffrey W. McCaughan, MBBS, PhD

8 67 ~&~ Zoledronic acid group
-4 Placebo group

BMD at the Femoral Neck,
% change from baseline




Mean level (ng/mL)

Mean changes in bone turnover markers
over 6 years of treatment of zoledronate

Serum N-Terminal Propeplide (PINP)
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The Effect of 3 Versus 6 Years of Zoledronic Acid
Treatment of Osteoporosis: A Randomized Extension to the
HORIZON-Pivotal Fracture Trial (PFT)

Percent change in Femoral Neck BMD Morphometric vertebral fractures
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M%rphometric vertebral fractures
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Change in BMD during 3 yrs of blinded treatment with
placebo or risedronate 5 mg daily, followed by 1 year of
open label treatment
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Annualised Incidence of Patients with New Vertebral
Fracture During Years 0-3, 4-5 or 6-7

VERT-MN: Radiographic Vertebral Fracture
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Recommendations for Drug Holiday from

Bisphosphonates

Patient Category

Recommendation

Comment

High-risk:
T-score still =—2.5 at the hip,
previous fracture of the hip or spine
or ongoing high-dose glucocorticoid
therapy.

Moderate risk:
Hip bone mineral density value is
now =>—2.5 (T-score), and no prior
hip or spine fracture.

Low risk:
Did not meet current treatment
criteria at the time of treatment
initiation.

Drug holiday not justified.

Consider drug holiday after 3-5 years of
alendronate, risedronate, or
zoledronic acid therapy.

No information about ibandronate and
drug holidays.

Discontinue therapy

Re-assess the need for therapy at
regular intervals.

These patients should not be forced to
take a drug holiday—decision
should be an individual, informed
choice with discussion of the
potential benefits and risks.

Re-start when indications for therapy
are met.

McClang M et al. Am J Med 2013
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Cost-Effectiveness of Zoledronic
Acid Versus Oral Alendronate for
Postmenopausal Osteoporotic
Women in China

Ruxu You™, Yu Zhang', David Bin-Chia Wu?, Jinyu Liu®, Xinyu Qian*, Nan Luo®
and Takahiro Mori*%™*

Conclusions: Among postmenopausal ostecporotic women in China, zoledronic acid
therapy is cost-effective at all ages examined from health care payer perspective,
compared with weekly oral alendronate. In addition, alendronate treatment is shown to
be dominant for patients at ages 65 and 70 with full persistence. This study will help



Drug holiday studies

COMPARATOR  LENGTH OF  DRUG FRACTURE CHANGES DURING DRUG SURROGATE MEASURE CHANGES DURING
STUDY GROUPS TREATMENT, Y HOLIDAY,Y HOLIDAY PERIOD DRUG HOLIDAY PERIOD
Black et 0L (By) vs 3or6 3 ® Mo significant differences between e /0L mean FN BMD change of 0.24% vs
al, 2012 | ZOL (3 y) then groups for all clinical fractures -0.80% in PBO [mean difference 1.040%,
PBO (3 y) (HR=1.04, 95% Cl 0.71 to 1.54) P<001)
* Ma significant difference between e 70L mean LS BMD increased by 3.20% vs
groups for nonvertebral fractures 1.18% for PBO [mean difference 2.0304,
(8.2% with ZOL, 7.6% with PBO: P<01)
HR =099, 0504 C| 0.26 to 0.95) » At all sites, BMD after 6 vy of ZOL therapy
* Significant difference between was significantly (P<.05) greater than
groups for morphometric vertebral for those given ZOL for 3 y and then
fractures (3.0% with ZOL, 6.20% PBO for 3 vy (except distal radius)
with PBO; OR=0.51, 95% Cl 0.26 ¢ Serum N-terminal propeptide of type |
to 0.95] collagen rose slightly in both the ZOL
* No significant difference between (19%) and PBO (33%) groups (P<.001),
groups for clinical vertebral but remained substantially below
fractures (HR=1.81, 95% C| 0.53 to pretreatment levels
6.2, NS) ® Adverse events were similar between

groups, but there was a significantly
larger incidence of elevated serum
creatinine > 0.5 mg/dL from baseline in
the ZOL group (n=18) compared with
the PBO (n=4) group (P<01). All cases
were transient and resolved without

affecting renal function

Watts et RIS vs PBO 3 1 ® Previous RIS group (1-y holiday) ® |n the previous RIS group, BMD

al® 2008 had 46% lower risk of significantly decreased at the LS (-0.8304,
morphometric vertebral fracture 95% Cl -1.30 to -0.35) and FN [-1.23%,
(RR=0.54, 95% C| 0.34 to 0.86) 95% C| -1.87 to -2.19), but remained
compared with previous PBO above baseline

® Nonvertebral fractures were 5.00% * BTM after 1 v returned to baseline levels

: : e
in previous PBO group and 4.8% in Brown JP, 2014

previous RIS groun [NS)






