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Factors de risc classics i emergents

» 1 risc fractura

» | risc ex-fumadores
» DMO, tabac i CFV

Lee et al. SU0294. ASBMR 2015

Thorin et al. Osteoporos Int 2015.

» 1 risc fractura i OP » 1 risc fractura
» @, edat i cortis orals. periferica
» No inhalats. » Correlacio amb
erimetre abdominal
» >50% amb FV fan P
nova FV als 3 anys. » Activitat fisica
Lu. Osteoporos Int 2016 Prieto-Alhambra JBMR 2012

Van Dort et al. JBMR 2018 Meyer. Osteoporos Int 2016



Factors de risc classics i emergents

» MARR=1,39 » 20% mésrisc FF als

» MA tiacides primers anys.
s'associen 3 un » 1 20-30% mortalitat post-
menor risc de fractura.
fractura

» >50% morts als 2 anys

Alhartyhy et al. ASBMR 2015. Martinez-Laguna et al. Osteoporos Int 2015.
Xiao et al. Osteoporos Int 2018 Martinez-Laguna et al. Osteoporos Int 2017




NDORMS

NUFFELD DEPARTMENT OF ORTHOPASDICS,

FRED tOOl uuuuuuuuuuuuuuuuuuuuuuuuuuuu .

FRED: Fracture Risk Estimation in type 2 Diabetes patients

This toel has been developed for research purposes only. Validation studies have yet to be completed, and hence the current version of this tool is not to be
used for medical purpose/s.

GENERAL QUESTIONS/SOCIO-DEMOGRAPHICS

OXFORD

1. Age (in years):
DIABETES COMPLICATIONS

4, Previous ischemic heart disease:

) Yes || @ No

2. Gender:

i) Male | O Female

5. Previous stroke:

FRACTURE HISTORY © Yes | © No

3. Previous major fracture:
OTHER DRUG(S) USE (IN THE PREVIOUS YEAR)

(0 Yes | O No
6. Calcium and vitamin D use:
DIABETES COMPLICATIONS O Yes O No
4, Previous ischemic heart disease: 7. Statins use:
0 Yes | O No i) Yes | Q0 Neo

5. Previous stroke:

O Yes O No Martinez-Laguna et al. Plos One 2018




NDORMS

NUFFELD DEPARTMENT OF ORTHOPASDICS,
RHELMATOLOGY AMD MUSCULOSKELETAL SCIENC =

FRED: Fracture Risk Estimation in type 2 Diabetes patients

Thictonl boc boca dovelaood for o Sech oosge ople Volidoting oiiy i io b moolated ood boore the corront oroion of thictonl do not o b

https:// research.ndorms.ox.ac.muk/ fréldg /

1. Age (in years): 6 -
/
4 /
2. Gender:
=
() Male | ) Femal o
2-
<3
FRACTURE HIST(x | |
g 01 — +
3. Previous major fractul § 10.01
. ) w YEAR)
) Yes ) Mo
7.51 g
S
3
DIABETES COMP 5o g
o
4, Previous ischemic het 25-
0 Yes | O No : | . ‘ . : |
50-54 55-59 60-64 65-69 70-74 75-79 80-85
5. Previous stroke: age (years)
0 Yes | @ Mo Plos One 2018
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Fractures a Catalunya

£ sipDIne

Table 1 Sex- and site-specific fracture incidence rates

[and 95% Confidence Intervals] per 1,000 person-years at
risk in the SIDIAP population =50 years old

Skeletal site /'Futa{

Overall 1091 [1089-10.92]

Men
578 [5.76-5.

Women
1518 [15.15-1521]

Hip

Wrist/Forearm

Clinical spine

Proximal
humerus

Multiple rib
Pelvis

308 [297-3.18]
386 [3.74-398]
259 [249-269]
219 [2.11-229]

003 [002-005]
006 [005-008]

1.23 [1.16-1.30]
1.03 [097-1.10]
1.25 [1.18-133]
0.78 [0.73-0.54]

0.04 [003-0.05]
002 [0.01-0.03]

223 [2.16-230]
2.56 [2.49-2.63]
1.98 [1.91-2.04]
1.55 [1.50-1.61]

0.04 [0.03-0.05]
0.04 [0.03-0.05]

Pages-Castella. BMC Musculoskelet Disord. 2012;13:79




Fractures a Catalunya £ sDIAp
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Incidencia fractura maluc

Hip fractures in women 45+

Evolution of the incidence of hip fracture i

age-class 75-84 years from 2002 to 2008
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Hip fracture/100,000 women

» Taxa bruta FM:

Osteoporos Int (2014) 25:1267-1274

Incidencia de fractura maluc a Espanya

Hip fracture/100,000 Men

e B5-69 yr
—70-74 yr
— 7579 yr
——B80-B4 yr
—— 85 yr upwards

— fverage Men

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 20

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

» Comparacio taxes entre P1 i P2:

Women Men
Period1 Period2 P2vs pvalue CI95 % Period 1 Period2 P2vs pvalue CI95%
Pl (%) P1 (%)
Crude rate Fx per 100,000 p 67123 7643 (137 ) <0.0001 [12.8-146] 2557 3153 (233 ) <0.0001 [21.5-25.2]
Adjusted rate Fx by age* 7228 7092 (19 ) <00001 [11-27] 2783 2887 (37D <0.0001 [22-53]
Over aging Index (>75 years/>65 years) 119 % 149 % 252  <0.0001 [257-259] 73 % 95% 30.1  <0.0001 [30.4-30.7]
Mortality rate adjusted by age 42792 33229 -223 55229 42854 -224
Crude rate Fx per 100,000 p by age
6569 years 1307 997  —23.7 <0.0001 [20.7-26.8] 66.1 656 08 =0.7767 -
70-74 years 2951 2460 —16.6 <0.0001 [14.4-189] 1285 121.7 —-53  <0.05 [1.0-9.3]
75-79 years 6325 5838 77  <0.0001 [6.0-95] 2698 2627 26 =0.127 -
80-84 years 12152 12164 0.1  =0909 - 5336 5872 100  <0.0001 [6.7-13.5]
(85 years 22414 23665 56  <0.0001 [43-69] 12056 12919 72  <0.0001 [45-99] |




Medical costs of osteoporosis in the elderly Medicare

population.

Tamany mostra (n)

% poblacio 5.4

Estimacioé poblacio 1.6
milions

S’estima una despesa mitjana a [*any de 17 bilions' S per
fractures i de 2 bilions S per |’osteoporosi

Blume et al. Osteoporos Int 2011;22:1835-44

_

2196

23.9
7.2

6489

70.7
21.3

9182

100
30.2

alu 9620
CL 15 24660 S
Extremitat inferior 14 15890 $
Extremitat superior |7 22940 S
Altres 30 22840 S




Despesa de la FF a Espanya

Mitjana despesa € (IC Dones (N=375) Homes (N=112
95%)

Despesa total 9.690 (9.184 - 10.197) 9.019 (8.079 - 9.958)

Primera hospitalitzacié 7.067 (6.733 - 7.401) 7.196 (6.522 - 7.870)
Despesa Atencio 1.323 (1.119 - 1.528) 997 (753 - 1.241)
Primaria
Ambulatory care 1323 (1119, 1528) 997 (753, 1241)
Qutpatient visits 329 (291, 367) 281 (204, 359)
Nurse at health centre visits 16(11,21) 13)
Nurse's home visits 73 (56,91) 1 0 1 57% 110)
Physician at health centre visits 56 (46, 66) 50 (33, 68)
Specialist 122 (106, 138) 104 (72, 135)
Physician’s home visits 62 (46, 78) 43 (16, 70)

Caeiro. Calcif Tissue Int 2017;100:29-39




®
FRAX Herramienta de Evaluacion de Riesgo de Fractura

Herramienta de Calculo

L
Por favor responda las preguntas siguientes para calcular la probabilidad de fractura a diez afios sin ;E;
DMO o con DMO. _

http://www.shef.ac.uk/FRAX/index_SP.htm

Risc absolut de FF i FP als 10 anys.

Infraestima el risc de fractures en poblacio espanyola.
Cohort FRIDEX: calibracio

FRAX (without BMD)
for “Major osteoporotic fracture”

- L

DXA <

(*) Without fractures

Reassess with FRAX by T-score of FN

‘ FRAX (with BMD) <7.5 ‘ ‘ FRAX (with BMD) =7.5 ‘

Promoting .
healthy lifestyle ‘—{ DXA no OP ‘ | DXA with OP |

v

Reassess fracture risk with FRAX High risk (**) With a hip or spine fracture
according to age and new risk factors Consider pharmacological treatment or two other osteoporotic fractures




®
FRAX Herramienta de Evaluacion de Riesgo de Fractura

FRAXO | s

Herramienta de Calculo

L
Por favor responda las preguntas siguientes para calcular la probabilidad de fractura a diez afios sin ;ﬁ;
DMO o con DMO. _

» http://www.shef.ac.uk/FRAX/index_SP.htm
» Risc absolut de FF i FP als 10 anys.
>
>

Infraestima el risc de fractures en poblacio espanyola.

Cohort FRIDEX: calibracio

» La cohort FRIDEX esta formada per dones remeses a DEXA segons criteri facultatiu.
No és cribratge poblacional ni disposem dades sobre els homes.

» Els resultats presenten una elevada especificitat pero baixa sensibilitat.
“El judici clinic ha de prevaldre”.

» SoOn necessaris estudis de validacid externa amb altres cohorts per a confirmar la
consistencia dels punts de tall m=) COHORT FROCAT.




Osteoporos Int
DOI 10.1007/s00198-015-3219-6

Nivells de vitamina D a Espanya

» N=1811 (1154 Q postmenopausiques i 657 &) de la cohort Camargo

(Cantabria).
» Variables: 25(0OH)D, PTHi, PINP, CTX, DMO i ingesta de calci
% subjectes amb 25(OH)D inferior a: Nivells PTH, MRO i DMO segons 25(0OH)D:

CTX (ng/ml)  0,38(0,09)  0,33(0,09)' 0,35(0,09)  0,37(0,09)

Parametre Nivells de vitamina D (ng/ml)

ey _______ Nitia 09 I E
PTH (pg/ml) 61,209  55,3(0,9°  52,6(0,8)  47,8(0,9)

<20 ng/ml - PINP (ng/ml) 46,2(0,9) 41,6(0,9)2  43,4(0,9) 45,9(0,9)

<10 ng/ml

DMO CL 0,957(0,07)  0,959(0,07) 0,965(0,07) 0,958(0,07)
(g/cm2)

DMO CF 0,746(0,06)!  0,758(0,05) 0,764(0,05)  0,770(0,06)
(g/cm2)

0 20 40 60 80 100

Nivells superiors a U’estiu i tardor.

. . . 'p<0,05, 2p<0,01, 3p<0,001
Es correlaciona @ ingesta calci. P P P
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Calci 1 malaltia CV
> MA 18 ACA (N=63.563)

Efecte sobre malaltia coronaria Efecte sobre mortalitat
Risk Ratio Risk Ratio
Risk Ratio Risk Ratio M-H, Random, 95% ClI M-H, Random, 95% ClI
M-H, Random, 95% CI M-H, Random, 95% CI 1o [0.42, 14 041 ]
3.06 [0.32, 28.93]
1.28 [0.80, 2.03] T 0.50 [0.03, 7.89]
1.03 [0.67, 1.59] °:g}°[°°§1‘f‘1‘g§ j
1.03 [0.96, 1.10] 0.76 [0.55, 1.06] -
0.92[0.75, 1.13] 1:32 {g:g;: }‘;g} [
1.01[0.72, 1.42] = i 1.14[0.38, 3.41] —T—
- 0.920.83, 1.01]
1.81[0.67, 4.90] o8l ot %
0.97 [0.86, 1.10]
1.02 [0.96, 1.09] ' 1.26[0.90, 1.79] i
0.73 [0.49, 1.09] =
1.18[0.73, 1.92] S i
k } t } } { 2.95[0.12, 71.69]
0.1 0.2 05 1 2 5 10 1.17 [0.56, 2.45) -
Favours calcium Favours placebo 1,:82,[0.70,2.501 Il

NO AUGMENT DE R|S‘C PER IAM’ ANGOR 0.96 [0.91, 1.02] |
O MALALTIA CORONARIA CRONICA TR T T R

Favours calcium Favours placebo

Lewis et al. JBMR 2015;30:165-75




Calci 1 malaltia cardiovascular

» RR d’esdeveniments cardiovasculars segons ingesta calci’:

Models Mean Analyses, Studies, Follow- Dose Variable: Pooled P Value 2, % P Value
Calcium n n up, y per 100-mg/d Adjusted for
Intake, Increase in Hazard Ratio Cochran
mg/d Calcium Intake (959% Cl) Q Test
Dietary calcium intake
and CVD/IHD
mortality
Linear model 250-2000 15 11 8-28 Dose 0.99 (0.97-1.00) 0.06 55 0.0055
Quadratic model 250-2000 15 11 8-28 Dose 0.91 (0.84-1.00) 0.14 70 <0.0001
= = = = Dose? 1.00 (0.99-1.01) = = =
Total calcium intake
and CVD/IHD
mortality
Linear model 400-2400 6 [ 8-19 Dose 0.99 (0.97-1.01) 0.31 6.6 0.37
Quadratic model 400-2400 <) [ 8-19 Dose 0.89 (0.80-0.98) 0.08 58 0.02
- - - - Dose? 1.00(0.99-1.01) - - -
Dietary or total
calcium intake and
stroke mortality
Linear model 250-2200 8 5 8.9-19.0 Dose 1.00(0.82-1.01) 0.68 23 0.27
Quadratic model 250-2200 8 5 8.9-19.0 Dose 0.97 (0.90-1.05) 0.71 35 0.09
= = = = Dose? 1.00(0.99-1.01) = = =
Dietary or total
calcium intake and
total stroke
Linear model 200-2000 8 8 8.0-13.6 Dose 0.99 (0.97-1.01) 0.18 75 0.0003
Quadratic model 200-2000 8 8 8.0-13.6 Dose 0.93 (0.84-1.04) 0.49 52 0.01
- - - - Dose? 1.00(0.99-1.01) - - -

" Chung. Ann Intern Med 2016. doi: 10.7326/M16-1165




Bisfosfonats i eficacia

» L’Us de BF en pacients que ja han patit un fractura disminueix el risc de
= N RAQ\ i Aea martalitat (NR =N 70\ an r

Modified Kaplan Meier plot for new clinical fracture, by treatment arm and cognitive status

segona fractur= (R

pacients tractz:

» Una MA de 9 Al
FNV (RR = 0, 3¢

» Analisi pacient
deteriorament

Survival probability

0.90
|

o
S

=

0.95
|

[fs]
@ 4
o

T T
1 2
Follow-up time (years)

o -

No cognitive impairment, Zol ~  ——————- Cognitive impairment, Zol

No cognitive impairment, placebo ~ ——————- Cognitive impairment, placebo

" Van Geel et al. ASBMR 2015 2 Chen et al. Osteoporos Int 2015;26:2355-63

3 Black et al. JBMR 2015;30:934-44 4 Prieto-Alhambra et al. Osteoporos Int 2014;25:77-83

omparacio a

va | del RRR FV i
1 DMO.

6; 350 amb




Bisfosfonats i seguretat

» Estudi de cohort EEUU' (n=45.031) pacients que inicien BF orals (ALE, RIS o
IBA), presencia d’efectes Gl i efecte sobre compliment:

» 38,8% experimenta almenys un efecte Gl

» 27,7% dels pacients amb efectes Gl son complidors (MPR>0,8)

» Pacients amb efectes Gl s6n menys complidors (OR = 0,76 [0,73-0,80])

» Estudi cas-control Italia? (n=7986) pacients >55 anys que inicien BF orals (per
1 ACXFA, 10 controls)

- Controls; n(%) OR (IC 95%) OR ajustada (IC 95%)

Actual 373 (51) 3129 (43) 1,71 (1,41-2,08) 1,78 (1,46-2,16)
Recent 78 (11) 667 (9) 1,68 (1,26-2,23) 1,70 (1,27-2,28)
Passat 96 (13) 1006 (14) 1,38 (1,06-1,80) 1,41 (1,07-1,85)
>1 any 179 (25) 2458 (34) REF REF

" Modi et al. SA0298. ASBMR 2015
2 Herrera et al. Osteoporos Int 2015;26:1499-506




ONM 1 Bisfosfonats

» Relacio ONM i BF en pacients sense cancer

» 12 estudis: 2.652 casos i 1.571.997 controls

» OR=2.57 (IC 95%, 1.37-4.84); p=0,005

» L’ONM continua essent una complicacio poc freqgiient

» Els beneficis dels BF continuen essent superiors als seus potencials riscos.

Lee et al. Osteoporos Int 2014;25:1131-39



FAF i Bisfosfonats

Risc Relatiu FAF i BF

Risc FAF en pacients amb ALE

Risk ratio Risk ratio
Study sy c1y M-H, Random, 95%ClI M-H, Random, 95% Cl
Case-Control
Feldsiein 2012 - 21109910 4.49) 1.71 (1.09, 2.68) il
Lenart 2009 —1i— 15.33 (3.06 to 76.85) ]
1\;(::1' 2012 —  69.10 (22.80 t0 209.46) 8.45 (7.43,9.62)
Park-Wyllie 2011 —— 2.74 (12510 6.01) 34.20 (4.86, 240.51) - =
Schilcher 2011 —— 33.30(14.28 to 77.67) !
Suhtotal T e 11,12 (2.68 0 46.18) 1.00 (0.06, 15.92) N
Cohort 0.84 (0.50, 1.39) BB
Abrahamsen 2009 .i 1.46 (0.91 to 2.35)
Abrahamsen 2010 2.19(1.79 t0 2.69)
Black (FIT) 2010 & 1.03 (0.06 to 17.06) 3.23(0.88, 11.84) "'."
Black (FLEX) 2010 1.33 (0.12 to 14.71)
Black (HORIZON-PFT) 2010 1.50 (0.25 t0 9.00)
Hsiao 2011 0.77 (0.40 to 1.48) | | | |
Kim 2011 _I 1.03 (0.70 to 1.52) 0.01 0.1 1 10 100
Vestergaard 2011 | 2.41(1.78 10 3.27) . '
Subtotal @ 1.52 (1.08 to 2.15) Experimen‘tal Control
001 o1 1 10 100 Risc FAF en pacients > 5 anys ALE
Temps de tractament BF: Odds ratio Odds ratio
Study p Risk Ratio M-H, Fixed, 95% CI M-H, Fixed, 95% CI
95% CI
( ) 1.72(0.95, 3.11) T
Abrah: 2009 1.37(0.22 to 8.58)
a2 i 2.60(230, 2.95) O
Kim 2011 2.02 (0.41 to 9.98)
Park-Wyllie 2011 - 2.74 (1.25t0 6.01) 2.55 (2.26, 2.88) )
Overall ¢ 1,62 (1.29 10 2.04) | | , ,
0.01 0.1 1 10 100

0.01

1 10 100

Favours experimental Favours control

Gedmintas et al. J Bone Miner Res 2013; 28: 1729-37 Liu et al. Endocr Connect 2015;4:58-64




Fractura atipica de femur

» Laincidencia de fractura atipica és més ba1xa que la factura tipica en
pacients tractats amb ALE.

g Bl Observed. hip
_: —_ O_b served, ST/FS
s - — Hip fractures saved (OR 0.70)
o 0.4 = 50
S g
3 —— Hip fracture z
(=] g 40
= ——— ST/FS fracture Z
E 0.2 g 30
3 S
E =
= =
(=] 20
% =7~ 5 10 15 "Rl il LIl
Years of treatment R
No of patients 43562 10287 1413 R .
Year of treatment (MPR 280%)
’ V4 , , . . . . 14 . ’ 3
» L’us d’ALE no s’associa a un major risc de FAF i st a { risc fractura tipica.
Alendronate dose years OR (95%CI) OR (95%Cl)
Femoral shaft
<5 + Reference
5-10 —_—— 1.04 (0.77 to 1.42)
=10 1.16 (0.60t0 2.23)
Subtrochanteric
<5 d Reference
5-10 — 1.04 (0.82to1.31)
=10 —_— 0.43 (0.22t00.83)
Hip
<5 r Reference
5-10 —— 0.75 (0.67 t0 0.83)
=10 — 0.74 (0.56 t0 0.97)
Abrahamsen. BMJ 2016;353:i13365 0.00 0.50 1.00 1.50 2.00

Reduced risk Increased risk




Impacte alertes seguretat i us BF

» USA pacients amb ingrés per fractura de maluc (n=22.598) i Us de BF
posterior.

» Tres periodes segons alertes FDA: ONM, ACxFA i FAF

8_

15
1

C*.o\o'_::-—;:::'—

Percentage using medication
10
1

5
1

Other osteoporosis medications

o_

1 1 1 I I I I I I
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year

Kim. J Bone Miner Res 2016;31:1536-40




Evolucio del tractament a Espanya

» Base de dades BIFAP.
» Seguiment 2001-2013

people

7 e
Ry

60 N
50 \
40

30

20 |

10 " >

o ! OO — - et — A

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Prevalence per 1,000

~@—Alendronate —@-Other Biphosphonates ~p—SERM
w—Strontium ranclate e Teriparatide g Denosumab

s Qverall

Martin-Merino et al. Bone 2017;105:292-8




Vacances terapeutiques

» Recomanacions ASBMR 2016:

Q FM, FV o
postmenopausica multiples fx
BF oral (=5a)o ev abans o durant

(=3a) tractament

o

* ’efecte del canvi no ha estat avaluat

Considerar
risc/benefici.

Continuar BF o
canviar®

Revaluar cada 2-3
anys

Tsc CF <-2,5 o alt
risc de fractura**

** Edat avancada (>70-75a), altres FR principals o FRAX

alt risc

Adler et al. JBMR 2016:31:16-35

Considerar
risc/benefici.

Continuar BF fins 10
anys o canviar®

Revaluar cada 2-3
anys

Considerar
vacances
terapeutiques.

Revaluar cada 2-3
anys




Risc fractura en pacients vacances

» N= 166 dones postmenopausiques en tractament amb BF (31 discontinuen, 135

continuen o canvien).

» Ambdos grups risc basal similar pero després de la primera linia de
tractament els que continuen o canvien tenen un major risc de fractures

» Noves fractures: 16,1% en pacients discontinuen vs 11,9% en continuen.

» HR ajustat = 1,40 (IC 95%; 1,12 - 1,60)

Atbaseline After the first-line course of treatment
Drug-holiday group (n = 29)*
Major fractures risk 73(43) 9.5 (5.8)
Hip fracture risk 24(23) 3.7(3.6)
Continuous-treatment group (rm = 122)*
Major fracture risk 83 (6.1) 11.6 (9.3)
Hip fracture risk 31(3.8) 52 (6.5)

Mignot et al. Osteoporos Int 2017;doi 10.1007/s00198-017-4215-9

Patients without New fracture

Patients without new fracture (%)

8

s

~
Q
L

o
A

E Nnuws treatmentgroup
N,

*e ‘Drug Holiday’ group

Log-rank: p=0.0006
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Posicio EMA vacances terapeutiques

» Document de consens:

® Decisions should be individualized, taking into consideration the
long-term efficacy of bisphosphonates and denosumab, their safety,
and the fracture risk of the specific patient.

® Discontinuation of bisphosphonatesshould be considered in all
patients who have beentreated for more than five years with
alendronate or more than three years with risedronate or zoledronic
acid.

® In view of the limited evidence, no robust recommendations can be
made for ibandronate and denosumab.

® Patients should be re-evaluated 1-3 years after bisphosphonate
discontinuation. The decision to resume treatment depends on the
presence of new fractures, risk factors and possibly bone mineral
density.

® Caution is advised regarding denosumab discontinuation, as there
may be a “rebound effect” with regard to fractures.

® Bisphosphonates as well as other anti-osteoporotic treatments,
including denosumab, teriparatide, SERMs, MHT and strontium
ranelate could be considered after a “drug holiday”.

Anagnostis et al. Maturitas 2017;101:23-30




/0L en osteopenia

» 2000 @ =265 anys amb osteopenia (23,8% amb fractura previa)
» 6 anys ZOL 5 mg/18 mesos vs PBO

A First Fragility Fracture B Nonvertebral Fragility Fracture
20- lacebo

o Hazard ratio with zoledronate, 0.63 Place
g P<0.001 20-
) s@ 15— Hazard ratio with zoledronate, 0.66 Placebo
i g P=0.001
=0 o = 15—

2 10- - R
S S =
g 2e
S e Zoledronate v 2 10-
E o 5= = om
S &= r
v o E S 54 Zoledronate

1 1 =
0 1 2 3 4 5 6 v
Y 0+ T T T T
ears 0 1 2 3 4
No. at Risk Years
Mlacake ifa"a"al n7Te nae Qnc QAL nd Ty

Reid et al. N Engl J Med 2018;379:2407-16




Ranelat estronci i cardiopatia isquemica

» Estudi cas-control CPRD UK (8% de la poblacio)
» 112.445 dones tractament OP (6.487 amb RE)

» Objectius primaris: primer IAM (n=1.336), hospitalitzacio per IAM (n=1.433) i mort CV
(n=3.516)

» Obesitat, tabaquisme i tractament CV es van associar amb un augment de risc
d’esdeveniments cardiacs.

» No relacio entre Us de RE i primer IAM (OR=1,05 [IC 95%; 0,68-1,61]), hospitalitzacio per
IAM (OR=0,84 [IC 95%; 0,54-1,30]) o mort CV (OR=0,96 [IC 95%; 0,76-1,21])

» Modificacio fitxa técnica RE:

» Indicacio: tractament de I’OP severa amb alt risc de fractura i en la que no es pugui
aplicar altra opcio terapeutica. Diagnostic hospitalari. NO COMERCIALITZAT.

» Contraindicat: TEV, immobilitzacio, Cl, AVC, arteriopatia o HTA mal controlada (si bon
control es recomana valorar cada 6-12 mesos)

Cooper et al. Osteoporos Int 2014;25:737-45




The NEW ENGLAND JOURNAL o fFMEDICINE

“ ORIGINAL ARTICLE ||

Denosumab for Prevention of Fractures in

Postmenopausal Women with Osteoporosis
» 7688 ¢ postmenopausiques

» Osteoporosi densitomeétrica

» 23% almenys una fractura

RRR = 20%

RRR = 40%

OPFRPNWPMOIUIO N O
|

FNV FV Fx femur

~ Placebo = Denosumab

Cummings SR, et al. N Engl J Med. 2009;361:1-10.




DMAB als 10 anys

| 7808 enrolled in FREEDOM stuwdy |
v | v
§< | 3gosmndmnyags:gmdmphmbn | | mzlamnyasifmdmdmumb
]
) Phacsha et
@ Year1 Year2 Yearl  Yearl Year? Year? Yeard Year5 Year6 Year7 YearB8 Year9  Year1O
Mumberof participants 3883 3687 3454 6085 5787 5452 4099 3890 3582 3261 1743 1585 1451
@ Al adverss events 1895 1563 1328 1653 137& 1246 1299 1109 1100 1084 1076 1095 95-9
Infections 386 EER 317 351 303 195 291 260 72 265 0 70 340
Malignancies 18 16 15 19 15 22 23 24 22 27 17 26 16
2207 el Ezema 0-8 05 06 14 11 1.0 11 12 0.9 07 0-8 09 13
g{ Hypocalcaemia =01 0 =01 <01 =01 ] <01 01 0 <01 <01 o 01
3 Pancreatitis <01 <01 0 «01 =01 <01 0 <01 01 <01 01 <01 0
Serious adverse events 17 119 108 120 115 123 115 12.9 12-6 14-4 15 131 123
Infections 11 14 14 15 16 14 14 13 19 23 12 15 26
Cellulitis or ] 0 <01 «01 <01 02 <01 <01 01 <01 02 <01 01
1283 complete erysipelas
Fatal adverse events 08 0-8 1.0 o7 06 07 05 0-8 0.9 15 o7 1.0 0.9
Osteonecrosis of the jaw ] 0 ] 0 <01 0 <01 ] 02 <01 o <01
Atypical femoral ] 0 ] 0 ] <01 0 ] 0 <01 0 1]
fracture

Bone et al. Lancet Diabetes Endocrinol 2017;5:513-23




DMAB als 10 anys

B Flacebs I Long-termidencsumat Il Crossover denosumiab
Mew vertebral fractures MNew vertebral fractures
440 FREEDOHM Extansion . FREED{OM Extension

186

158

Weark inddence (%)

Yearky incidence (%)

Yearsof placebo  Years of danossmab treatment

Yearly incidence (%)

Bone et al. Lancet Diabetes Endocrinol 2017;5:513-23




DMAB als 10 anys

Non-vertebral fractures (owmulative)

16- .RR = 0,54
z (IC'95%
z :0,43-0,68)
= [
2 FA =
g P
_ﬂ' i [}
= : .
- Fl [l
= M -
FREEDOM ’ Extension FREEDOM ' Ex tension
(years 1-3) (vears 4-10) fyears 1-3) (vears 4-10)
nM 2643601 8&/3702 1497116 703/3906 238/3902 17217343

B Placebo [l Long-termdenosumab 127 = Virtual twin placebo

Bone et al. Lancet Diabetes Endocrinol 2017;5:513-23




DMAB en ’home

» Indicacio en OP en I’home. Estudi ADAMO (n=228)

» 1er any DMAB/PBO @ 20n any DMAB
» Guany DMO:

--4- Placebo/Denosumab -~ Denosumab / Denosumab

(crossover) (long-term)
Lumbar Spine B Total Hip
10.0 1 pouble-blind Open-label 6.0 { Double-blind Open-label

Mean Percent Change
From Baseline (95% Cl)
Mean Percent Change
From Baseline (95% Cl)

C Femoral Neck D Trochanter
BL 6 12 18 24 6.0 4" Double-blind Open-label 604 Double-blind Open-label
Study Month Study Month = 50 =
85 ] 85
¥ 40 s 5
8 ] 58
a s a 8
§ g 1.0 4 § £
28 .0 Joo_ ] ..-- =8
T I-o.1
—1.0 - T T T T T
Langdahl et al. J Clin Endocrinol Metab 2015;100:1335-42 e o e

Study Month Study Month




DMAB en pacient amb inh aromatasa

Autor i any Caracteristiques de |’estudi Efecte en DMO
Brufsky et al. 200¢ A ' ) I ' o ' T Li52FT
309 Fractures (n)/patients (n) Hazard ratio vs p value
placebo
Hines et al. 2009 — Placebo 176/1709 050 (039-0-65)  <0-0001 L
251 — Denosumab 92/1711
Van Poznak et T 4% CLi 2,2-
2008 . L
Lester etal. 2008 £ - , CL i 0,6%
£ 157 ] .
] 1 —
Ellis et al. 2008 3 - . Li0,6% FT
10 T
,— 1
. L
0 I I I I I T I I I

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

Time since randomisation (months)

Gnant. Lancet 2015;386:433-43




DMAB en OP per GC

» 24 mesos, estudi no-inferioritat DMAB vs RIS en pacients tractats amb GC
» 505 pacients que mantenen GC i 290 que inicien GC

» Objectiu primari: canvi DMO als 12 mesos
» 4,4% vs 2,3% en grup GC previs
» 3,8% vs 0,8% en grup GC inicien

» Seguretat:
» No DS

» No major risc d’infeccions greus

Saag et al. Lancet Diabetes Endocrinol. 2018;6:445-54




DMAB vs BF

» MA9 estudis (n=4.890 ) DMAB vs BF.

» Eficacia anti-fractura: Efectes adversos:
Risk Ratio Risk Ratio Risk Ratlo Risk Ratio
M-H, Random, 95% CI M-H, Random, 95% CI v, ﬁ‘g’;“‘;“;ﬁi’: ol IV, Random, 95% CI
1,54 [0.37, 6.34] 112 =0:94: 1132 —
(0.94 [0,08, 14.79] 0.98 [0.93, 1.04] ——
1.25 [0.68, 2.25] - 1.00[0.89, 1.13] S
0.47 [0.19, 1.13] — 1.06 [0.95, 1.19] ——
1.15[0.55, 2.39] — 0.92 [0.83, 1.01] —
1.35 [0.73, 2.50] —=— 0.96 [0.89, 1.05] —
1.97 [0.80, 6.45] —_— 0.9 0.90, 1.08] —
1.15 [0.84, 1.58] 2 0.99 [0.96, 1.02] &
abs o2 3 : 20 07 085 1 12 15

Favours denosumab  Favours other treatment Favours denosumab  Favours other treatment

» Retirada per EA:

Peto Odds Ratio Peto Odds Ratio
Peto, Fixed, 95% CI Peto, Fixed, 95% CI

0.45 [0.09, 2.22]

0.13[0.02, 0.75]

0.37 [0.05, 2.77]

0.80 [0.32, 2.03] —

0.46 [0.15, 1.37] —_—

0.34 [0.13, 0.89] —_—

3.57 [1.33, 9.59] e

0.36 [0.05, 2.58] -

1.48 [0.26, 8.63] -

0.68 [0.45, 1.04] P

Beaudion. Osteoporos Int 2016.27:2835-44 8 e rasimat | Favaur oo e




Wu et al. Journal of Orthopaedic Surgery and Research (2018) 13:194

DMAB vs BF

» MA 11 estudis (n=5.446 ) DMAB vs BF.

» Eficacia anti-fractura: Efectes adversos:

Study %
Study %
11} RR (95% CI) Weight

o RR (95% Cl) Weight

. Kendler 2010 0.99 (0,50, 1.08) 1302
Lewiecki 2007 —-.—-—} 1.54 (037, 6.34) 514 Brewn 2009 098(053,1.09) 2018
McClung 2006 —————— 3 154(037,6.3) 514 McClung 2006 0.98(0.51, 1.07) 1550
Brown 2009 — . 1,25 (0,69, 2.25) 2057 Seaman 2010 e 1.08(0:587.1.21) 969
Recknor 2013 —i— 1.15{0.55,2.39) 19.38 E ——— N 71120413 209

1 Foux 2013 ——T 0,92 (0,83, 1.01) 11.85
Roux 2074 T 135(0.73, 2.50) 27.53

; Recknor 2013 1= 1.06(0.55,1.19) BSE
Miller 2016 — 047(0.19,1.13) 1323 Sl i OGS 8
Overall {|-squared =0.0%, p =0.455) :> 1.13{0.82,1.55) 100,00 Overall (I-sguared = 14.6%, p=0316] ¢ 100(0.96,1.09)  100.00
P=0.466 ' P=0.957
NOTE: Weights are from random effects analysis || MOTE: Welghts are from random effects analysis

T T T

158 ] 634 748 1 134

» Canvis DMO TH i LS:

Study %
Study %
1] WMD (35% C1) Weight
[1n} WMD (958 C1) Weight
Kendler 2010 ——— 0.85 (0.45, 1.25) 1712 !
E Kendler 2010 — 1.18(0.60, 1.76) 16.08
2000 162, 1.1 49 :
L B L Brown 2009 - 110068,152) 1816
MeClung 2006 T——— 0F0I-017,157) 517 HeClEE 2008 _ i 0881-046.222] 770
Freemantle 2012 ST hedlesiadm) A Freemantle 2012 S——— 070039179 979
REE2013 T AR 1816 Roux 2013 f—s— 230074288 1625
Reckner 2013 —— 1200078 1.62) 1616 Recknor 2013 dee 2000141, 259] 1595
Miller 2015 —e—  118(074,162) 1513 Willer 2015 e 2080151, 267) 16,07
Overall (I-squared = 31.4%, p = 0,188} {> 1oswesiae 0000 Overall (I-squared = 7223, p = 0.001) > 155000200 10000
P=0000 : P=0.000 i
MOTE: Weights are from random effects anglysis : NOTE: Weights are from random effects analysis |
_182 192 286 o ;




Denosumab i seguretat

» Extensio als 10 anys:
» La incidencia d’EA seriosos, infeccions i cancer = a l’observada en FREEDOM
» 13 ONM (7 LT i 6 cross-over)i 2 FAF (1 LT i 1 cross-over)

» Dades post-marqueting fins maig 2014, exposicio estimada >1,9 M pacients/any
» 5 casos de FAF: tots exposats previament a BF. En 2 curacio6 i 3 no hi ha dades
» 47 casos d’ONM:
» Presentaven com a minim 1 FR: GC, QTR, Us previ BF, edat avancada, procediment dental invasiu.
» 1/3 curacio, 1/3 en curs y la resta desconegut
» 8 casos hipocalcémia simptomatica:
» 7/8 presentaven IRC avancada

» Als 30 primers dies.

Bone et al. ASBMR 2015
Geller et al. J Bone Miner Res 2014; 29 (Suppl 1):5113; FRO388




Denosumab i seguretat

» Analisi del registre FDA 2010-2014 ONM:

Farmacs i risc ONJ

Farmac | OR | _1C9% | _p

Pamidronat 498,9  475,2-523,8 <0,0001 Risc d’ONM segons I’us del farmac
Zoledronat 171,7 166,1-177,6 <0,0001 _
Alendronate 63,6 61,6657  <0,0001 At
Clodronat 33,0 22,8-47,7 <0,0001
Risedronat 16,6  15,4-17,8  <0,0001 Zoledioiat
Ibandronat 16,3 15,1-17,6 <0,0001
Denosumab 13,8 13,0-14,7 <0,0001 Risc C
Denosumab

Zhang et al. JBMR 2015;doi 10.1002/jbmr.2693




Discontinuacio de DMAB

» Antiresortiu reversible

Table2  BMD measured by DXA (media = D.S.) in 38 patients at the
end of FREEDOM/extension study and after 17 months of denosumab

discontinuation
= Denosumab (n = 128) = = Discontinued denosumab lacebo (n = 128) End of Follow—up Change a9 P
treatment
E H L1-L4
£ g BMD (g/em®) 1.005 £0.108 0.923+0090 —8.1+4.1 <0.0!
g ) T-score —15£09  -21£07 <0.01
E g Z-score 03£10  -03+08 <0.01
- <
N
c c
g 3 BMD (g/em®) 0.820 £0081 0.770+£0083 —6.0+4.7 <0.0]
3 £ T-score 13207  —17%07 <0.01
6 12 18 24 30 36 42 48 2 18 24 30 36 42 48 Z-score 06+07 02+08 <0.0]
T Month ‘l‘Month . . . . :
stdose Lastdose TH
BMD (g/em®) 0.866 +008  0.794+0091 —84+46 <0.0]
T-score - 1.1+07 - 1.7+£08 <0.01
Z-score 0707 0.1+08 =0.01

» La discontinuacio s’associa major risc de FV multiples.
» N= 24 dones
» 112 FV

» La majoria de FV ocorren 8-16 mesos després discontinuacio

Zanchetta et al. Osteoporos Int 2018; 29:41-7
Anastasilakis et al. JBMR 2017;32:1291-6




FV multiples

» Pacients FREEDOM que discontinuen DMAB i hi ha seguiment

25 25 - OOn-treatment = Off-treatment

Prior VFx® (yes versus no) 3.9 (2.1-7.2) 3.6 (1.8-7.1)
Off-treatment duration (per year) 1.6 (1.3-1.9) 1.4 (1.1-1.7)
Off-treatment annualized total hip BMD loss® (per 1%) Not included 1.2 (1.1-1.3)

“1471 participants included 470 participants who discontinued placebo and 1001 participants who discontinued denosumab.
b772 participants included 307 participants who discontinued placebo and 465 participants who discontinued denosumab, and had available off-

treatment annualized total hip BMD change assessments. N
0 L—l—i — [~ . ol L ~ N 00 - N

PBO DMAb PBO DMADb
r= 7.0 8.5 1.2 71 r= 1.9 32 04 4.2
Participant-years = 832.5 363.8 4033.3 786.7  Participant-years = 860.6 369.5 4081.3 800.3
N =470 N = 1,001 N =470 N = 1,001

Cummings et al. JBMR 2018;33:190-8




Discontinuacio de DMAB

Contents lists available at ScienceDirect

Bone
lsli X

s W ¥
ELSEVIER journal homepage: www.elsevier.com/locate/bone

Review Article

Discontinuation of Denosumab therapy for osteoporosis: A systematic @C,,,,M
review and position statement by ECTS

Elena Tsourdi *®, Bente Langdahl ¢, Martine Cohen-Solal 9, Bérengere Aubry-Rozier °, Erik Fink Eriksen |
Nuria Guafiabens %, Barbara Obermayer-Pietsch ™, Stuart H. Ralston’, Richard Eastell, M. Carola Zillikens *

Based on available data, a reevaluation should be performed after 5
years of denosumab treatment. 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.

Based on current data, denosumab should not be stopped without
considering alternative treatment in order to prevent rapid BMD loss
and a potential rebound in vertebral fracture risk.

Tsourdi et al. Bone 2017;115:11-7




TPTD vs RIS post FF pertrocanterica

» ACATPTD vs RIS setmanal en les 2 setmanes post-cirurgia FF durant 78

setmanes.
» Objectiu primari: canvi DMO CL. Secundaris canvi DMO CF, dolor, qualitat de
vida
== eriparatide ::::‘m
042 == Risedronate 047 +
010 11.35*
t-s‘ 9.20% E an |
25g 0 i:8
@c =T H
%E g 5.20% B45% E EE
;;EE 0.06 T 5.15% _} Egﬁ '
552 -7 £ §
g 0.08 | %am'..'% ¢
0.02 + ,”
0 ’ . . . , d;:llllrlr H-\'ll!ﬂll 52 weeks ﬂ:nulw
Baseline  26weeks 52weeks 78 weeks i :':: ﬁ: ﬁ :‘:

Teriparatide N=84 N=58 N=58 N=55
Risedronate N=85 N=66 N=63 N=59

Malouf-Sierra et al. JBMR 2017;32:1140-51




TPTD vs RIS post FF pertrocanterica

» ACATPTD vs RIS setmanal en les 2 setmanes post-cirurgia FF durant 78
setmanes.

» Objectiu primari: canvi DMO CL. Secundaris canvi DMO CF, dolor, qualitat de
vida

p=0.016 p=0.176

o [ ] [ 3 0 Teriparatide (N=63)
sl ' P=0.086  pen.033 mRisedronate (N=62)
P02 30 ] p=0.227 p=0.078 for overall

p=0.079 l_l P'lﬂi-ls treatment difference

g
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N
<
J
T
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S
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Malouf-Sierra et al. JBMR 2017;32:1140-51



TPTD vs RIS: VERO trial

» ACA VERO. TPTD vs RIS setmanal durant 2 anys

N= 1360 pacients amb almenys 2 FV moderades o 1 severa i baixa DMO

vV Vv

End-point primari: noves FV morfometriques; secundari: noves fractures
cliniques

Edat mitja: 72,1 anys

Mitja FV prevalents 2,7 (2,1)
36,5% FV clinica recent
42,8% FNV previa

43,2% no tractament previ, 39,3% BF préviament

vV v v . v Vv

Kendler et al. Lancet 2017




TPTD vs RIS: VERO trial

A Incidence of new vertebral fractures B Firstclinical fracture

129 8 TEE”““‘* Relative risk: 0-44 127
_ [ Risedronate (95% C10-29-0-68) Hazard ratio: 0-48 Risedr
£ 0] p<0-0001 104 (95%C10-32-074) onate
g p=0-0009
g £
£ 84 Relative risk: 0-52 g B4
£ (95% CI: 0-30-0-91) 5
z :
. p=0-019 e
z :
= =
:«E- 4 5 4 Teriparatide
c
8 27 7
[

0- 0
12 24 0 5 12 18

Kendler et al. Lancet 2017




MA TPTD i risc fractura femoral

» 23 estudis (19 amb farmac control)

Study Odds Ratio Teriparatide  Control Weight
) (35% CI)  Events (n/N) Events (WN) %
Neer (2001) —-— 030(0.05 1.75) 15541 4544 1500
Hadji (2012) ' —- > 231(052,1022) 5360 2350 20.90
Malouf (2017) +- 0.33(0.09,1.24) 21106 7110 26.08
Gliter (2013) + : 0.14(0.00,7.12)  0/45 147 301
Kendler (2017) — 0.42(0.10,1.87)  2/680 5680 2098
Miller (2016) + . 022 (0.01,424) 0/818 21645 534
Saag (2007) -~ i 0.14 (0.00, 6.82) 0214 1214 3.01
Miyauchi (2010 ~ : 0.05(0.00,3.12) 0136 167 266
Langdahl (2017) + : 0.14 (0.00,6.82) 0218 1”18 301
Overall (I-squared = 0.0%, p = 0.491) @ 0.44 (0.22, 0.87) 10/3118 2413875 100.00
:
Heterogeneity (Chi2: 7.43; df = 8) ' —
o001 1 MREE 10
) Fawvours Teriparatide Favours Contml.;

Diez-Perez et al. Bone 2019;120:1-8




Estudi DATA: DMAB i TPTD

» N= 94 pacients s’aleatoritzen a TPTD, DMAB o TPTD+DMAB

» Objectiu: canvis DMO als 12 mesos i 24 mesos; Switch i canvi 36 mesos

A Posterior-anterior lumbar spine
10— -@-TPTD
-®-DMAB
-@ Both

S

% change

Change in BMD (%)

Maornths

B Femoral neck
6 —_

% change
% change

T T T 1
i} & 12 L E] 2
Momnths

Ap<0.05 vs. Tefiparatide and Denosumalh
Bp=0.001 ws. Combination and Denoswmab

p={0.005 vs. Teriparatide

Changein BMD (%)

-2 T

Tsai et al. Lancet 2013; 382: 50-6 ; Leder et al. J Clin Endocrinol Metab 2014;99:1694-700




Estudi DATA 36 mesos: DMAB 1 TPTD

PA Spine

L 0 2yrsTPTD 1yr DMAB
FNY 2yrspbmas 1yr TPTD
V BTV 1yr DMAB

*P<0.05 vs. both other groups at month 36

% change in BMD

Months

Femoral Neck Total Hip

8. ey
initial

initial

% change in BMD

% change in BMD

switch

0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months Months

Leder et al. J Bone Miner Res 2014; 29 (Suppl 1); OC 1150




No responedors a TPTD

» 354 pacients en tractament TPTD 24 mesos’.
» Responedors: 1 23%DMO CL; no responedors <3%

» Canvis DMO a nivell lumbar i fémur:

a 30 " r b 25 t
=#-Nonresponder -8-Responder -e-lNonresponder -®-Responder 4 t
25 +
+ + T 20 T
o 20 t ¥ l
] T & 15 o 3 :
t 5 n.s. #l_ - .
£ 15 _ . 2 *l‘__,.‘
o t 'I * -e----% 2 10 T -
E & ;- = *
Z 10 T | L3 S 2 l e
= n.s.l.
* 5 ‘l ="y 1 s
0 " |ns. n.s n.s n-s n.s s 0""-—_1'"_‘ & i .'21&5———"3“5
0 4 8 12 16 20 24 0 4 8 IR T— 4
5 5
Months Maonths

~ FACTORS ASSOCIATS A NO-RESPOSTA:
1) Us previ de BF
2) Nivells MRO basals baixos

3) Baix increment MRO a U’inici TPTD

" Niimi. Osteoporos Int 2016;27:2845-53




Abaloparatida fase 3

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

» Es
» N

> Cl Medicines Human regulatory v Veterinary regulatory v Committees MNews & events v Partners & network

Table 2. Fraci
Eladynos < Share

“Primary End | abaloparatide

New vertebra

fracture .
I Opinion

Secondary En

Nonvertebral

fracture

On 22 March 2018, the Committee for Medicinal Products for Human Use (CHMP) adopted a negative opinion,

Exploratory e~ recommending the refusal of the marketing authorisation for the medicinal product Eladynos, intended for the

Majorosteop  treatment of osteoporosis (a disease that makes bones fragile). The company that applied for authorisation is
fracture . .
Radius International Ltd.

Clinical fractt
The company requested a re-examination of the initial opinion. After considering the grounds for this request,

Miller. JAMA 2016;316:722-33




Nous farmacs: odanacatib

» Odanacatib és un inhibidor selectiu i reversible de la catepsina K dels OC,
antiresortiu.

» Estudi LOFT: n=16.713 Q postmenopausiques, edat mitja 72,8+5,3 anys i
46,5% amb FV préevia. Seguiment 5 anys

» Eficacia en prevencid FV morfometrica (RRR=54%, p<0,001), FV clinica (RRR=72%,
p<0,001), FNV (RRR=23%, p<0,001) i FM (RRR=47%, p<0,001)

» Segurerat: morfea (12 vs 3), FAF (5 vs 5), esdeveniments CV majors (215 vs 194;
RR=1,13; 1C95% [0,95-1,35]), AVC (109 vs 86; RR=1,28; 1C95% [0,97-1,70])

Publicat el disseny de ’estudi’; no publicats resultats
» MA estudis fase 2 (n=763)%:
» Augment significatiu DMO a nivell CL i CF

» NO diferéencies en EA, ni EA cutanis

" Bone et al. Osteoporos Int 2015;26:699-712
2 Feng et al. J Bone Miner Metab 2015;33:448-454




Esclerostina

» L’esclerostina és una glicoproteina
secretada per ’osteocit.

» Inhibeix l’activitat de [’osteoblast
mitjancant la via Wnt-Bcatenina.

» Romosozumab i blosozumab son
Ac monoclonals enfront
’esclerostina.

Gene transcription ————Jp _ ALP activity

st et » Augmenten la formacio, anabolics.




Romosozumab

Ac monoclonal antiesclerostina

’esclerostina inhibeix [’osteoblast.

ES un osteoformador.

Desenvolupament fase 3:

ARCH: STRUCTURE:
1 any Romo / PBO 1 any Romo / ALE 1 any Romo / TPTD

1 any DMAB 1 any ALE




Romosozumab: FRAME

Double-Blind Period Open-Label Period
3591 received placebo Received denosumab,
- subcutaneously = 60 mg subcutaneously |— . )\ .
every month every 6 mo Cl: @ postmenopausiques amb
- 1 )
Zvlesrg E:::;{:; Daily calcium and vitamin D L= Extension study TSC entre '2, 5 1- 3 ) 5 . 1 8/0 amb Fv

3589 received i 21% FNV previes

Received denosumab,

romosozumab,

77| 210 mg subcutaneously [ €0 mge::bcztfnr:ously T
every month il
I I j I I
0 6 12 18 24
Month
A Change in Bone Mineral Density at Lumbar Spine B Change in Bone Mineral Density at Total Hip C Change in Bone Mineral Density at Femoral Neck
15+ .
257 No. of Patients No. of Patients 10
_ Romosozumab 65 — Romosozumab 66 7 No. of Patients 6.7
& 204 placebo 6l 17:6 & Placebo 62 8.4 88 gl  Romosozumab66 g,
" 15.1 a * o 104 & Placebo62 [ geeeeeee-
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© : m o 4
@ 2 5 8
p 104 £ 29 € 2
s 5.0 o 16 4 s
Y= | 33 = 0.0 k- = 0 Il ity mm===T -
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@ 0.4 0.0 e N Y A B LT »
T - = 2
5 © —————— g 5 S 4] 13 -0.7 0.2
-6
=3 T T T 1 -5 T T T 1 ! ' ‘
0 6 12 18 24 0 6 12 18 2 0 ¢ 12 18
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Romosozumab = = = Romosozumab — Denosumab

= Placebo = = = Placebo — Denosumab

Cosman. N Engl J Med 2016;375:1532-43.




Romosozumab: FRAME

Double-Blind Period

Open-Label Period

3591 received placebo
subcutaneously
every month

Received denosumab,
60 mg subcutaneously
every 6 mo

7180 Patients
were enrolled

A Incidence of New Vertebral Fracture

4_
3_
3
v
2 2
2
=
o
]__

Daily calcium and vitamin D

3589 received
romosozumab,
210 mg subcutaneously
every month

Extension study

Received denosumab,
60 mg subcutaneously
every 6 mo

12 Mo

M Placebo

[ Romosozumab

Risk ratio, 0.27

P<0.001

1.8%
(59/3322)

0.5%
(16/3321)

Cosman. N Engl J Med 2016;375:1532-43
Cosman. JBMR 2018;33:1407-16

M Placebo —» Denosumab
B Romosozumab — Denosumab

B. Clinical Fracture by Region
Treatmentby-subgroup interaction, p = 0.029
RRER= 54%
p= 0006

§
g
=
3
n
T
i
S
z

Cl: © postmenopausiques amb
Tsc entre -2,51 -3,5. 18% amb FV
i 21% FNV previes




Romosozumab: FRAME

Double-Blind Period Open-Label Period
3591 received placebo Received denosumab,
- subcutaneously = 60 mg subcutaneously |— . )\ .
every month every 6 mo Cl: @ postmenopausiques amb
: 1 o)
Zvlesrg z:::;e"r:; I Daily calcium and vitamin D L= Extension study TSC entre '2, 5 1- 3 ) 5 . 1 8/0 am b FV

3589 received i 21% FNV previes

Received denosumab,
romosozumab,

- 210 mg subcutaneously | 60 mge::gcztfnr:ously I

every month

A Incidence of New Vertebral Fracture

M Placebo M Placebo —» Denosumab
@ Romosozumab B Romosozumab — Denosumab

4 12 Mo 44 24 Mo

Risk ratio, 0.25
P<0.001

Risk ratio, 0.27
P<0.001

2.5%
(84/3327)

S &
2 o] | 8
= =
L @
-E 'ﬁ
o o

1.8%
(59/3322)

0.6%
(21/3325)

0.5%
(16/3321)

Cosman. N Engl J Med 2016;375:1532-43.




Romosozumab: STRUCTURE

» N =436 pacients que havien rebut previament BF aleatoritzades a
Romosozumab vs TPTD durant un any

» Objectiu primari: canvis DMO

Total hip Femoral neck
4.0 -#- Romosoczumab (n=206)
—a&— Teriparatide (n=209) it
3.0- s _____i 2.9

2.0

1.0

Change from baseline (%)
Change from baseline (%)
Change from baseline (%)

L
=
1
o
=]

"
=]

Langdahl et al. Lancet 2017;6736:1-9




Romosozumab: ARCH

Double-Blind Period

Primary Analysis
Open-Label Period

2047 Received

Received alendronate, 70 mg
orally every wk

4093 Patients were enrolled

alendrenate, 70 mg |
orally every wk
Daily calcium (500-1000 mg) and vitamin D (600-300 1U)

Received alendronate, 70 mg
orally every wk

2046 Received
romosozumab,
210 mg
subcutaneously
every mo
[ T T
V] 6 12
A Incidence of New Vertebral Fracture
12 Months 24 Months
154 154 Risk ratio, 0.52
P=0.001
11.9

— 104 10 (243/2047)

R Risk ratio, 0.63

£ P=0.003

E

6.3
3 (128/2047) 3
4.0
(82/2046)
0- 0-
Alendronate Romosozumab Alendronate—=  Romosozumab—
Alendronate Alendronate

Saag et al. N Engl J Med 2017;377:1417-27.
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Romosozumab: ARCH

Primary Analysis

Double-Blind Period Open-Label Period
alei(:rz::::i;rgdmg | | Received allend ronzti, 7omg
|7 orally every wk orally every
4093 Patients were enrolled Daily calcium (500-1000 mg) and vitamin D (600-300 1U)
2046 Received
mmnﬁl:urrﬂr, Received alendronate, 70 mg
subcut Mg Iy orally every wk
every mo
[ T T T T
0 6 12 18 24
B First Clinical Fracture in Time-to-Event Analysis C First Nonvertebral Fracture in Time-to-Event Analysis
20 P<0.001 20 P—0.04
3 Alendronate—>  ._-"' 3
g 154 alendronate, -« . g 154 Alendronate— bl
o e - S alendronate ,»='""
-E -" —-"--' -E e =" -
2 10- o e £ 104 ST
E =" .=~"Romosozumab- E et
s - i alendronate s Lt e
i Alendronate =" _.==" = Alendronate _.-+" _.=" Romosozumab-»
= ] . = ] T e alendronate
5 - 5 -
E - E na
3 3
v o
Romosozumab Romosozumab
D I I I I I I I 1 D I I I I I I I 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month

Saag et al. N Engl J Med 2017;377:1417-27.




Romosozumab: ARCH

Table 2. Adverse Events.

Event

Adjudicated serious cardiovascular eventi
Cardiac ischemic event
Cerebrovascular event
Heart failure
Death

MNenceronary revascularization

Peripheral vascular ischemic event not requiring
TR

Event of interestq
Osteoarthritis|
Hypersensitivity
Injection-site reaction™*
Cancer
Hyperostosis{{
Hypocalcemia
Atypical femoral fractured

Osteonecrosis of the jawy

Saag et al. N Engl J Med 2017;377:1417-27.

Month 12:
Double-Blind Period

Alendronate
(N=-2014)

38 (1.9)
6(0.3)
7 (0.3)
8 (D.4)

12 (0.6)
5(0.2)
2 (<0.1)

146 (7.2)
118 (5.9)
53 (2.6)
28 (1.4)
12 (0.6)
1(<0.1)
0
0

Primary Analysis:
Double-Blind and Open-Label Period*
Alendronate to Romosozumab to

Romosozumab Alendronate Alendronate

(N=2040) (N=2014) (N =2040)
number of patients (percent)

50 (2.5) 122 (6.1) 133 (6.5)
16 (0.8) 20 (1.0) 30 (1.5)
16 (0.8) 27 (1.3) 45 (2.2)
4(0.2) 23 (L.1) 12 (0.6)
17 (0.8) 55 (2.7) 58 (2.8)
3(0.0) 10 (0.5) 6 (0.3)

0 5 (0.2) 2 (<0.1)

138 (6.8) 268 (13.3) 247 (12.1)

122 (6.0) 185 (9.2) 205 (10.0)
90 (4.4) 53 (2.6) 90 (4.4)
31 (L.5) 85 (4.2) 34 (4.1)
2 (<0.1) 27 (1.3) 23 (1.1)
1 (<0.1) 1 (<0.1) 4(0.2)

0 4(0.2) 2 (<0.1)

0 1(<0.1) 1(<0.1)




Compliment
terapeutic




Compliment terapeutic

» Lincompliment terapéutic en OP, com en d’altres processos cronics, €s
elevat. Entre un 50-60% es mantenen persistents a l’any.

» Un treball recent que inclou més de 56.000 pacients que inicien BF entre 2004
i 2005 observa que:

[0) . ’ 0
» Als 3 mesos un 50% no compleixen, a ’any un 70% 10% |, PR <80% Non-compliance
» Major taxa de re-fractura en incomplidors (MPR<80%) go, | >0 Complance
e
e
o 6% -
3
3
S 4%-
I
x
2% -
00/0 T T T T T
0 6 12 18 24 30

Time (months)

Soong et al. Osteoporos Int 2013;24:511-21




Compliment terapeutic

» En un estudi similar a Dinamarca s’observa que aquest fet s’associa a una
major despesa (2,5 M USD)

» La presencia de dolor associat a fractura millora la persisténcia al
tractament antiosteoporosi.

» Les pacients amb esdeveniments gastrointestinals previs a ’inici de BF
presenten més EA gastrointestinals amb BF i s’associa a un pitjor
compliment.

Olsen et al. Osteoporos Int 2013;24:2639-47
Jacob. Osteoporos Int 2016;27:963-9
Modi. Clin Ther 2016;38:1074-80




Compliment terapeutic

JIDIAP

Table 2 One- and 2-year persistence per drug

» Estudi cohort =
retrospectiva . % 95% CI v
+ 250 anys que inicien = & & o=
FOP (2012) Bazedoxifene 443 4847 45.18, 51.76 914
Teriparatide 351 57.54 53.51, 61.5 610
° Compliment 1 -| 2 anyS Alendronate 5223 4775 46.81, 48.69 10,938
Ihandronate 450 4036 37.46, 4331 115
. . . . s Risedronate 328 33, 30.45, 36. 982
* Risc de discontinuacio oo WA= = e
Comparat amb ALE Denosumab 1183 65.8 63.55, 67.99

Reyes et al. Osteoporos Int 2017;28:2997-3004




Compliment terapeutic

JIDIAP

» Estudi cohort ok
. 2 years
retrospectiva a
oL n 95% Cl1
* 50 anys que inicien FOP
Overall 5087 26.40 25.78,27.03 19.267
(201 2) Raloxifene 117 2543 21.52,29.67 460
. . Bazedoxifene 245 26.81 23.96, 29.80 914
° Compl]ment 1 1 2 anys Tenparande 115 18.85 15.82,22.19 610
. . . 4 Alendronate 3159 28.88 28.03,29.74 10,938
* R]SC de dlscont]nuaC]O Ibandronate 214 19.19 1692,21.63 1115
comparat amb ALE Risedronate 169 17.21 14.90, 19.72 982
Strontium ranelat 251 10.30 9.12, 11.58 2436
Denosumab 817 454 43.12,47.77

Reyes et al. Osteoporos Int 2017;28:2997-3004




Compliment terapeutic

JIDIAP o

* Estudi cohort —_—
retrospectiva —

- 50 anys que inicien FOP | _ .
(2012) ] .

 Compliment 112 anys

 Risc de discontinuacio
comparat amb ALE

Reyes et al. Osteoporos Int 2017;28:2997-3004




|dees clau:

Hem de considerar altres FR nous (MPOC, HTA, DM2) a
’hora de considerar el risc de fractura per fragilitat.

La incidencia de fractura de maluc ha experimentat un
descens en els darrers anys.

Genera una elevada despesa (>> al tractament).

Podem considerar emprar FRAX®© per a estimar risc de
fractures pero amb limitacions.

Els BF son farmacs eficacos en la prevencio de fractures. Es
poden associar a ONM i FAF (poc prevalents).

Ens podem plantejar vacances terapeutiques en pacients
tractats amb BF orals més de 5 anys.



|dees clau:

S’ha produit un descens en ’Us de FPO.

DMAB té evidéencia en prevencio de fractures en @, &,
cortis, analegs GnRH i inhibidors aromatasa.

DMAB és un farmac segur, amb dades de seguretat fins a
10 anys.

En cas de suspendre cal realitzar tractament per a
evitar perdua DMO i augment risc de fractures.

TPTD és osteoformador meés eficac que RIS en prevencio
de noves fractures.

La combinacio DMAB+TPTD és una bona opcio en
pacients de molt alt risc.



|dees clau:

» Abaloparatida i odanacatib, no disponibles.
» Romosozumab és un osteoformador que disminueix risc
. de fractures a ’any de tractament.
' » En comparacio amb ALE, més eficac. Seguretat CV.

rA » Lincompliment terapeutic és un problema a considerar
’ a les nostres consultes.

/) » DMAB i TPTD tenen un menor risc de discontinuacio en
comparacio a ALE.
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CAMFiC

societat catalana de medicina
familiar i comunitaria

nci6 primaria
Dijous, 7 de febrer de 2\0'1:
CAMFIC. Diputacio 316, Barcelo ‘

Auditori dela

eosteoporosisA? & www.camfic.cat



