Azienda 05pedaliero-Universi1'aria Senese

Djoell SciZizZNaclicnz, Cairlideichz 2
, INEUOSCIEN e
$ 4% . DirsB Przdidd]
~-%¢a;\e‘dr\ea e U.0.C. di Reumatologia

- - -
X -

"'.r;: - - ‘-ll
T hr; - J-"'-l-r ‘:c
w 46 |2 a‘ipu“r_.h‘_;) \{LIWE%-;'_".;

- ove -q"l- _M

/ u},‘ﬁur #tef “wmry -‘ Mhh“r % Hhr
. dw - W :
A b Pt l‘i"l':-'-_'d—'

'ﬂ"l""l""i' 5 ¥) Se— r_‘tﬂ_,'ﬁ_ !

e R i i



#
- [ 1

' TRATTAMENTI SEQUENZIALI
i
. '
Frost HM: Activation, Depression, Free, Ripetition (1979).
Seyle H, Burrows R: Estratti di Paratiroide stimolano la neoformazione (1932. 1938).

Riggs BL: il Fluoruro di Sodio aumenta le fratture non vertebrali, non modifica quelle vertebrali, riduce la
BMD corticale aumenta la BMD vertebrale (1990).

Canalis E: Differente comportamento del PTH somministrato continuamente od intermittente sulla
produzione di collagene osseo (1990).

Sone T: Teriparatide aumenta la massa ossea spongiosa e corticale (1995)

Black DM: Alendronato previene le fratture in pazienti con fratture vertebrali (1996)

Cummings SR: Alendronato previene le fratture.in pazienti con bassa massa ossea non fratturate (1998)
Neer RM: Teriparatide previene le fratture vertebrali e non vertebrali in pazienti gia fratturati (2001)
Finkelstein JS: L'Alenﬁrnniatu .ridl,lEE I'efficacia del PTH sulla massa ossea (2003)

Ettinger B: Teripatatide pit efficace sulla massa ossea dopao raloxifene che dopo alendronato (2004).

Miller PD: Teriparatide @ piu efficace sulla massa ossea e sul turnover dopo risedronato piuttosto che dopo
alendronato (2008).

Black DM: Alendronato somministrato dopo Teriparatide incrementa ulteriormente la massa ossea (2005).



PRIMA ANTIRIASSORBITORE

AAA Study: 12 and 18 month analyses
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ORIGINAL ARTICLE
-

Daily or Cyclical Teriparatide Treatment in Women
With Osteoporosis on no Prior Therapy and Women

on Alendronate

Felicia Cosman, Jeri W. Nieves, Marsha Zion, Patricia Garrett, Simon Neubort,
David Dempster, and Robert Lindsay

J Clin Endocrinol Metab, July 2015,
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I‘..-I-,r:-'.tHrn.'utlt: Rewview and Meta-Analysis

Medicine

The effect of sequential therapy for

postmenopausal women with osteoporosis
A PRISMA-compliant meta-analysis of randomized controlled

trials

shenghan Lou, MD, Houchen Lv, PhD, Guogi Wang, Phb, Jhirui Li, Phl, Ming Ui, PhD,

Licheng Zhang, PhD, Peifu Tang, PhD

* 8 trials for a sum of 1509 patients.

* After the change in the treatment, in all cases the
second-line treatment led to a statistically-
significant increase in BMD in both hip and

lumbar spine.

* Sequential treatment was superior t

monotherapy with any anti-resorptive drug and
non-inferior to monotherapy with anabolic

agents.
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Experimental Comntrol
1o i 1l Ban S0 Total  VVesoim IV, R, 5%
1.3.1 switching treatment 1o anti-resorplive drugs vs switching to placebo
Black 2005 49 42 59 17 44 B0 31.4% 6.60 [5.05, 8.15]
Adami 2008 -1 36 143 -4 3B 158 355% 3.00(2.16, 3.84)
Easlell 2009 A2 44 080 -27 44 B2 311% 250 [1.22,3.78]
Subtotal (95% Cl) 292 310 100.0%  3.96[1.82,6.11]

Helerogenelly: Tau®= 3.18: Chif=1918, dr= 2 (P < 0.0001); F= 90%
Test for overall effect Z= 3.63 (P = 0.0003)

Gonnelli 2006 71 58 27 15 43 28 100.0%
Subtotal (95% C1) 27 28 100.0%
Helerogeneity: Not applicable

O Testfor overall effect Z= 4.01 (P < 0.0001)

Cosman 2009-2 82 S8 3 B81 585 38 380%
Cosman 2009-1 B4 6 45 4B 6 43 389%
Chnslian 2013-2 6 62 3N 28 93 19 15%
Chrislian 20131 S 63 3 28 903 18 10.7%
Subtotal (95% CI) 154 120 100.0%

Helerogeneily; Tau®= 0.00; ChF= 2.08, df= 3 (P = 0.56); = 0%
Test for overall effect Z= 3.08 (P = 0.002)

1.3.2 switching treatment to anabolic drugs vs continue the anti.resorptive drugs

5.60 [2.86, 8.34]
5.60 [2.86, 8.34]

1.3.3 switching treatmenicombination drugs vs continue the anabolic drugs

110 1.38, 3.58]
360[1.12, 6.08]
3.20 .36, 7.76]
2.20 -2.53, 6.93)
2.4310.89, 3.98)
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Effects of prior osteoporosis treatment on the treatment
response of romosozumab followed by denosumab in patients
with postmenopausal osteoporosis

K. Ebina™ " - ¥, Etani® - H. Tsuboi® - Y. Nagayama® - M. Kashii® - A. Miyama® - ¥. Kunugiza” - M. Hirao® © - G. Okamura® -
T. Noguchi® - K. Takami? - A. Goshima?® - T. Miura? - ¥. Fukuda® - T. Kurihara? - 5. Okada® - K. Nakata™(
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Table 1 Bascline characicristics of patients inchuded in the four studies
ARCH FRAMIE ETRUCTURE® Phase 2
Extenswon”
Romosaruwmab o alen- Romaosorumab to deno- Alendronale o roamac- Dienosummusb (o
dronate sumake soFurmab rormosorumab
n= MES n= 15K9 m=ZlE me= 16
Ape. mean (513}, years T4.4 (7.5) TO9 (7.0 TLE {7.4) &7.01 (4.1)
BMD T-score. mean (S0
Lumbar spine =29 {1.3) =27 {1.00 =28 {1.1) = 2.01 (0.5)
Total hip -2 K {D.T) - 2% (00.5) -2 3 {0.8) — 10 (6D
Femoral neck =29 {0.5) =2 R 0.3 — 2% 0T = 1 59 (0.5)
Prevalent vertcbral fracture, m (%) 1969 (9.2 GTE CIR.T) 218 { 1O~ N
Previous nonverichral fracture, m (965 TGT (¥7.5) TTE (Z201.7) 218 ( 1Fy™ MN»
PINP, median (Q1, Q3), pgil. S0.6 (375, 647" S0.3 (36,2, 659) 250 {18.0, 34407 ITA(11.2, 21.4)
S-CTX, median (1. Q3. ngfl 276 {166, 207 £51 (338, TDG)" 229 {150, 318) 163 (6. 268)
Total Hip
a. 1 Year Gains With Romosozumab b. Cumulative 2 Year Gains After
Il Romosozwmeb prics o alendronabs Sequential Treatment
B Romosozumab prios o dencswmiab
— — B Romosarumnmab after alendronate E. ROMOY PO
s B Romosarumab afisr dencsumaks E = ALM DMAL
S 10 4 g LA 0.5 DAL
T
i- B S 8.2 6.0 S E ! B - ROMO
= B - AL After = 6 - 3.8
] o
E E & 20 DMAL gg zud
- & ne [~
= 2 = i 2= NA
£8 5 0
n= 1773 39T 197 13 n= 16189 290 13
ARCH FRABE ETRUCTURE Ph 2 ARCH FRAME STRUCTURE®" Ph 2 Ext
(AAD—12) (RAD—12) (MO=12)" {MI5—48)" [(RAD—24 5 (WED—2d (M2 4 —48)"
Lumbar Spine
c. 1 Year Gains With Romosozumab d. Cumulative 2 Year Gains After
B Romosazumab prioe 1o akendronate Sequential Treatment
B Romosozumab prios to denosumak
RO
— 20- B Romoscgzumab after alendronste — 20- RO DMAD
Romosozumat after dencsumat DA
§ 18 - " § 18 - AP 18.8 ROMO
18- 16 oo 1.6
147 13.1 Afmr
g “' ! ‘LH g l‘ =
12 5 -] 12 =
31 E 10 4 5 E 10 -
B B 4
= mal
4 4
- 5 . B £ -
Li 0 =
n= 1715 2157 187 13 n= 1568 28861 13
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Jourral of Bone and Mineral Metabodism (20204 28:310-315
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ORIGINAL ARTICLE 1’]
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Relationship between P1NP, a biochemical marker of bone turnover,
and bone mineral density in patients transitioned from alendronate

to romosozumab or teriparatide: a post hoc analysis of the STRUCTURE
trial

Junichi Takada' - Rajani Dinavahi® - Akimitsu Miyauchi® - Etsuro Hamaya® - Toshiyasu Hirama® - Cesar Libanati® -
Yoichi Nakamura® - Cassandra E. Milmont” - Andreas Grauer’

LUpaon request this has been provided by UCB for educational purposes. 2020 Armgan inc. All rights resenved. S0
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Percentage Change from Baseline in Bone Mineral Density

—e— Placebo =w= Alendronate == Teriparatide =—#= 210 mg of Romosozumab monthly
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Romosozumab

* (AMG 785/CDP7851) ¢ un anticorpo

monoclonale che s1 lega alla
sclerostina
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o« n
che porta ad un aumento della —_— T F >
- « L8 New A | <
formazione ossea e della densita Bone Active -
y g : Osteoblasts
minerale ossea (BMD), diminuendo .~ N
oy 3 . (+5 Early
anche il riassorbimento osseo
* Romosozumab ¢ 1l primo Scl-Ab ad s A

essere testato su soggetti umani oA

Osteoprogenitor

f
Osteoclast | /

NICL2 ¢

S |
' Sclerostin

Osteocyte



i TERAPIE SEQUENZIALI: SONO TUTTE
The sequential antifracturative treatment: a R AAE U G UA LI ?

meta-analysis of randomized clinical trials T i
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L'uso di una terapia sequenziale e sempre 15+
efficace in ogni distretto esaminato. .
"FE" 'Iar:!hﬂ to Anabolic
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Lt |
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: ; 2
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. : f
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Hip BMD — Benefit

Eastell R et al. JBMR 2009; 726

Kendler DL et al. JBMR 2010; 72

al Thera
Spine BMD - Benefit :
ﬁ ’ ﬁ Hip BMD ~ Benefit " "'""F'::"mn
’ Spine BMD — Benefit 5 m”'
Hip BMD — No benefit
* Spine BMD - Benefit DATA Switch - Leder BZ et al.
‘ Hip BMD -~ No benefit. Loss x 18 months Lancet 2015;386(9995),1147
‘ Spine BMD - No benefit I
' Hip BMD - No benefit. Loss x 18 months also Loss of Cortical BMD and Hip strength x18 months STRUCTURE
. Langdahl BL et al.
Spine BMD - Benefit Loncet 2017,350
Hip BMD — Benefit. Cortical BMD and Hip Strength benefit
= T Spine@MD mBenefit | y ] PaTH Black DM
‘ Hip BMD - Benefit et al. NEJM 2005,353
®' ‘ Spine BMD— Benefit ' DATA Switch - Leder BZ et al.
NS Hip BMD —_uenel'rt | Lancet 2015;386{9993);1147
5 . W
G wp a \ Vertebrw and Mon-Vertabsal # Risk Reduction in ABL > ALN x 2 years e
: ’ e & Wertebeal, Clinical and Non-Vertebral # Risk Reduction in Romo = DMB x 1 year rud.gm
| : -
ponc 2 5P Vertebral and Non-Vertebral # Risk Reduction in Romo = ALN X 1 year “:m
ﬂ * Spine BMD — Maintained EUROFORS
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Spine BMD - Benefit
Hip BMD - Benefit
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Overview of the Romosozumab Phase 3
Clinical Programme

More than 10,000 post-men~pausal woi.>2n with osteoporosis have been studied

STRUCTURE FRAME BRIDGE ARCH
(NCTO1796301)" (NCTO1575834)° (NCTO2186171)° (NCTO1631214)

4,093 post-menopausal women at
| 245 men high risk for fracture

7,180 post-menopausal women

436 post-menopausal women

12 months romasozumab followed

12 months romosozumabhb followed
by 24 months denosumab

12 months
= by alendronate

romosozumab

romosozumab

12 months alendronate followed by
12 months placebo R

Comparator 12 months teriparatide

P an

il

% change from baseline in DXA BMD at Incidence of new vertebral " e Incidence of clinical fracture {event driven)
- change from baseline in DXA BMD at Ay
Primary the hip through I fracture through 12 and 24 i quﬂ i Gl AR 12 itk + incidence of new vertebral fracture
endpoint 7 12 months months through 24 months
IPC —

Topline results September 2015

February 2016 March 2016 May 2017
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Fracture Incidence in FRAME: New Vertebral Fractures

Through Year 1 Through Year 2 Year 2 Alone
5%
4%
RRR = 76%

RRR = 73%
r = 0.001

Subject Incidence (%)

2% RRR = 81%
» < 0.001
1% I I
0.99%,
0.2%

0%
New Vertebral Fractures®
n/Nl1 = 59/3322 16/3321 84/3327 21/3325 27/2980 5/2953
B Placebo B Placebo-to-denosumab

B Romosozumab w Romosozumab-to-denosumab

Cosman F et al. 1 Bone Miner Res 2018
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Fracture Incidence in FRAME: Clinical Fractures

Through Year 1 Through Year 2 Year 2 Alone

3% RRR = 33%
p = 0.096
4%
RRR = 36%
p = 0.008
3% . RRR = 32%
p=0.052

2%

1%

Subject Incidence (%)

0%
Clinical Fractures®
n/Nl = 90/359]1 58/3589 147/3591 99/3589 62/3205 42/3185
B Placebo B Placebo-to-denosumab

B Romosozumab ' Romosozumab-to-denosumab

Cosman F et al. ] Bone Miner Res 2018



PRIMA ANABAUZZANTE |ARTICLE

JBMR

One Year of Romosozumab Followed by Two Years of
Denosumab Maintains Fracture Risk Reductions: Results
of the FRAME Extension Study

Il Placebo (N = 3591)
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E 3% -
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o
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N/l =

Lewiecki EM al. 1 Bone Miner Res 2019

B Romosozumab (N = 3589) # Placebo-to-denosumab & Romosozumab-to-denosumab

12 Months

RRR = 73%

P<0.001

1.8%

29/3322

0.5%

24 Months 36 Months
RRR = 66%
RRR = 75% P < 0.001

P<0.001 I
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