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Oregedé tarsadalom

* Akovetkezd 40 évben a 80+ év felettiek szdma  3x [ .
novekszik. ,

* A kovetkez6 31 évben az idoskori torések szama
2-4x-ére no.

* Novekvd koltségek a (17.5—45 milliard ) kovetkezé 10
évben az USA

* Magyarorszag : csontritkulds miatt torést szenvedett
betegek 80%-a nem kap megfelel6 kezelést.




Tores tények

= 2 millid csonttorés évente ("2 million 2 many”)

= 10 OP betegbdl csak 2 kap kezelés vagy kovetnek
szakrendelésen

= TOorés kovetkezmeényei
" Csip6 torés
" +10%-20% éves mortalitas
= 20% a csip6torott betegeknek hosszutavu otthoni gondoskodast
igenyel

= Atorés el6tti eletmindséget csak a betegek 40%-a nyeri vissza

1. National Bone Health Alliance. 2 Million 2 Many. Available at: http://www.2million2many.org/. Accessed September 13,
2013. 2. US Department of Health and Human Services. Bone Health and Osteoporosis: A Report of the Surgeon
General. Rockville, MD: US Department of Health and Human Services, Office of the Surgeon General; 2004. Available
at:



A mar tort beteget kezelni kell!

egy torés megtdobbszorozi a torési kockazatot.

FRAX

csokkent BMD és/vagy fokozott csontvesztés
osteoporotikus csonttoreés az els6foku rokonok kozott
alacsony testsuly vagy test-tomeg index (< 58 kg, vagy < 22
kg/m2)

3 honapnal hosszabb kortikoszteroid-kezelés
csontmindség és torés
komorbid tényezb6k




Antireszorptiv és csontépito kezelés

Table 1 Medications for management of osteoporosis

Antiresorptives Bone stimulators

> (Calcium and vitamin D > Teriparatide®

> Hommone therapies [estrogens (with and without progestin)] =| Antisclerostin antibodies” (romosozumab, blosozumab) (in clinical trials
> Estrogen agonists-antagonists (SERMS) = Anti DKKI antibodies® (in preclinical trials)

=|Tissue-specific estrogen complex (bazedoxifene-estrogen complex)
= DPisphosphonates
=2 aumah®

0
>|Cathepsin K _inhibitors® (in clinical trials) | l 37%
= Integrin antagonists® (in clinical trials) stroke

Summary of the two major classes of medications available for the management of osteoporosis based on how they improve or maintam BMD

* Represents biologic agents

1. Tella, Gallacher , Eur J Clin Pharmacol (2014) 70:1291-1301 DOI 10.1007/s00228-014-1735-5



Magyarorszagon a 20-59 éves korosztaly kb. 50%-anak

alacsony a napi kalciumbevitele, kozel 1/3- 600 mg alatt

Kalcium bevitel

M >1500 mg M 1000-1500 mg ' 800-1000 mg M 600-800 mg M <600 mg



A betegek 85-90 %-nak nem éri el a napi kalcium bevitele a kivanatos értéket

Szokasos magyar étrend 500-600 mg kalciumot tartalmaz

L,
o . 7
Food sources of calcium
include dairy preducts,
green leafy vegetables and
salmen and sardines FADAM,

A postmenopausas nék tulnyomo tobbsége kalcium potlasra szorul

Onmagaban nem hatasos az osteoporosis kezelésében
Minden kezeléshez biztositani kell a megfelel6 kalcium bevitelt

NEM FOKOZZA A KARDIOVASCULARIS KOCKAZATOT

Heaney R. P., 2005 J Bone Miner Res. Suppl. S378



Ca bevitel és a csonttores
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Cumulative intake of dietary calcium (mg per day)
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Cumulative survival
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Mayo Clinic Proceedings 2013; 88:720-755

Terms and Conditions


http://www.mayoclinicproceedings.org/article/S0025-6196(13)00404-7/abstract
http://www.mayoclinicproceedings.org/misc/terms

itamin Placebo or

Calcium Mo Treatment
B Mo. With  Total Risk Ratio Favors Vitamin D : Favors Placebo

Study or Subgroup Fracture No. Fracture No. (95% CI) Plus Calcium : or No Treatment Weight, %%

Hip fracture
Dawson-Hughes et al, %5 1997 0 187 1 202 0.36 (0.01-8.78) 0.6
Avenell et al,51 2004 1 35 1 35 1.00 (0.07-15.36) 0.8
MNoMNOF,52 2004 1 75 1 37 0.49 (0.03-7.67) 0.8
Porthouse et al,>3 2005 8 1321 17 1993 0.71(0.31-1.64) —-—-— 8.6
RECORD,>* 2005 800 NE /15 n%ﬁr O] 1306 41 1332 1.14 (0.76-1.73) —-— 35.2
WHI, 35 2006 400 NE 0 4015 61 3957 1.13 (0.80-1.59) —I- 2.0
OSTPRE-FPS,E0 2010 4 1718 2 1714 2.00(0.37-10.88) 21
Total 130 8657 124 9370 1.09 (0.85-1.39) Q 100.0
Heterogeneity: T2=0.00; ¥§=2.38 (P=.88); 2=0% :
Test for overall effect: z=0.658 (P=.50)

Monvertebral fracture :
Dawson-Hughes et al, %5 1997 11 187 26 202 0.46 (0.23-0.90) —_— 5.5
Avenell et al,>1 2004 2 35 3 35 0.67 (0.12-3.75) —-— 0.8
NoMNOF,52 2004 [ 75 5 a7 0.59(0.19-1.81) 2.0
RECORD,>* 2005 800 NE /15 nigﬂrol 1306 178 1332 0.95 (0.78-1.15) = 64.7
Bolton-Smith et al,*8 2007 62 2 61 0.98 (0.14-6.76) : 0.7
OSTPRE-FPS,E0 2010 71 1718 82 1714 0.86 (0.63-1.18) —-— 26.2
Total 257 3383 296 3381 0.88 (0.75-1.03) t 100.0
Heterogeneity: 12=0.00; x£=4.72 (P=.45); P=0% ;
Test for overall effect: z=1.63 (P=.10)

Vertebral fracture
Avenell et al,>1 2004 0 35 1 35 0.33(0.01-7.91) = 6.3
RECORD, 54 2005 0 1306 1 1332 0.34 (0.01-8.34) : 6.1
OSTPRE-FP5,50 2010 800 NE /2@ ng 1718 13 1714 0.69 (0.30-1.61) —-— 87.6
Total 3059 15 3081 0.63 (0.29-1.40) = 100.0
Heterogeneity: ©2=0.00; x3=0.34 (P= .84}; 12=0%
Test for overall effect: z=1.14 (P=.26)

Total fracture H
Inkovaara et al,*0 1983 0 46 3 42 0.13 (0.01-2.486) 0.2
Avenell et al,>1 2004 2 35 4 35 0.50(0.10-2.56) —-— 0.8
MNoMNOF,52 2004 6 75 5 37 0.59(0.19-1.81) : 1.6
RECORD,5# 2005 800 NE /]_5 n‘Jg-5r0| 1306 179 1332 0.94 (0.77-1.15) l 526
Porthouse et al,>* 2005 800 NE/?S 0| 1321 91 1993 0.96 (0.70-1.33) —-— 19.8
OSTPRE-FP5,50 2010 800 NE/ZO?ﬁg 1718 04 1714 0.83(0.62-1.11) —l- 239
Liu et al,35 2015 50 2 48 0.48 (0.04-5.12) 0.4
Xue et al, 3% 2017 3 139 2 173 1.87 (0.32-11.02) 0.7
Total 313 4590 380 5374 0.90 (0.78-1.04) i 100.0
Heterogeneity: 2= 0.00; ¥2=4.28 (P=.75); F=0%
Test for overall effect: z=1.41 (P=.16) L L AL L LLL L L LR

0.01 0.1 1.0 10 100

Risk Ratio (95% CI)



A D-vitamin pétlasa biztonsagos

Mérés
VanRizik() faktorok
- ~_ nap nincs
idos
e kovér

Hiany

4-8" heti 50 000 NE

- Nincs Oktobertél-marciusig mindenkinek

nap nincs
idos
kovér

+ Riziko faktorok

Napi 1500 — 2000 NE




A sulyos porotikus betegeknek javasolt készitmények

toréscsokkento hatasa

Odds Lower Uppar Odds ratio and 95% CI
ratio limit limit p-Value
Teriparatide 042 0.10 1.82 0.24
Alendronate 045 027 068 0.00 o
Risedronate 048 031 066 0.00 ot
. Ibandronate 049 020 1.B2 0.11
Hip Fractures Denosumab 050 027 08 003 —_—
Zoledronate 050 034 073 0.00 T
Vitamin D+ Calcium 0.81 0.68 0.96 0.02 o
Raloxifene 087 063 1.22 0.41 — —
Vitamin D 113 095 1.34 0.18 -
Calcium 114 082 1.59 0.44 by 35 e
Teriparatide 030 016 055 0.00 . fe—
Denosumab 033 018 0.65 0.00 S ——
Zoledronate 035 020 064 0.00 ) g e
Risedronate 046 031 068 0.00 w— —
dese 0% SR oR 0% =
aloxifene : : ] X e
Vertebral Fractures Bazedoxifene 061 032 118 0.14 —_—
Ibandronate 062 037 098 0.04 e T
Calcium 0.71 045 112 0.14 T e T
Vitamin D 096 059 158 0.87 s
Vitamin D+ Calcium 089 074 1.41 0.95 —_——
Teriparatide 050 032 078 0.00 s ey
Risedronate 068 055 0.81 0.00 -
Zoledronate 069 055 084 0.00 S,
Denosumab 074 056 0.94 0.03 T
Alendronate 078 066 092 0.00 -
Bazedoxifene 0B85 065 1.1 0,23 T
Non verterbral Fractures Ibandronate 088 043 164 0.73 e
Raloxifene 080 076 1.03 0.22 -
Vitamin D+ Calcium 084 084 1.02 0.28 ol
Calcium 100 082 1.22 1.00 m—
Vitamin D 1.01 082 1.20 0,93 —

0.1 0.2 0.5 1 2

1. Murad et al, J Clin EndocrinolMetab97: 1871-1880, 2012 Favors treatment Favors control 79



intracell. BP reszorpcios Ureg

Biszfoszfonatok

m Biszfoszfonat
CH| B> m Osteoclast

Mevalonat korben hatva
az osteoclastok korai apoptodzisat okozzak

Aledronat p os. hetente 70 mg
Risedronat p os. hetente 35 mg

Ibandronat p os. havonta 150 mg

iv. 3 havonta 3 mg

Zoledronat iv. évente 5 mg




Biszfoszfonatok: Indikacio

Intervention Vertebral fracture Non-vertebral fracture Hip fracture
Alendronate A A A
|bandronate A A* NAE
Risedronate A A A
Zoledronic acid A A A

A; grade A recommendation
MAE: not adequately evaluated
* in subsets of patients only (post-hoc analysis)

=  OP Prevencio és kezelés:

NOGG 2017: Clinical guideline for the prevention and treatment of osteoporosis



ZOL kezelés nem-csigolya torések kockazata 3-6 év folyamatos

kezelés mellett

OPBO M ZOL alapvizsg. (0-3 év) #©Z3P3 MEZ6

157 250/ *
(13, 36) Relative hazard
(RH)=0.99
10,7% (0,66, 1,50)
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7
=
x Z
(o)}
Q
7]
g . /
0 é
< >< >

Alapvizsgalat! Kiterjesztett vizsgalat
Nem-csigolya torések




Osteonecrosis of the Jaw (ONJ)

Poorly healing oral lesion usually seen with tooth extraction
or infection without head/neck malignancy or radiation

Known risk factors include:
Diagnosis of cancer
— Concormnitant therapies (chemotherapy, radiation, steroids)
— Poor oral hygiene
— Comorbid disorders (dental disease, anemia, infection)

Most cases associated with bisphosphonates are with IV
formulations

Rare cases seen without risk factors or bisphosphonate Rx

FDA requested all IV and oral bisphosphonates reflect ONJ
label information




Biszfoszfonat hasznalattal és mas egészségligyi

eredményekkel kapcsolatos kockazatok

Incidence per 100,000
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Torési kockazat és ONJ riziko

Risk of ONJ with
alendronic acid is

between
I~ M i :: igoooos
Risk of a major / ’
fracture without
alendronic acid is 1
in 4 (28%) y e >
e a D

Which risk would you choose?
19



( Has the patient had a previous diagnosis of MRONJ?

J—0—

ONJ riziko osztalyozas

Is the patient being treated with
anti-resorptive or anti-angiogenic drugs for the
management of cancer?

» Consider:

» Anti-resorptive or anti-angiogenic drugs ?

Is the patient currently taking

» Medical condition a bisphosphonate drug or have they taken

» Type and duration of drug therapy /other complicating one in the past?
factors

> Low or high risk of MRONJ?

> DO NOT discourage taking their medication or from Is the patient currently taking How long have they taken/did

q ing d | dth his advice h denosumab or have they taken they take the bisphosphonate

undergoing dental treatment. Record that this advice has S e drug for?
been given.

@ >5 YEARS

Is the patient being concurrently
treated with a systemic

» Most people can have extractions in their dental surgery glucocorticoid?

» Low-quality evidence also showed that
bisphosphonates are associated with osteonecrosis oi = 3 s
the jaw, although this side effect is rare m

Scottish Dental Clinical Effectiveness Programme Oral Health Management of Patients at Risk of Medication-related Osteonecrosis of the Jaw March 2017

» Incidence 1:1000-1:10,000




Atipusos femur torés hosszutavu antireszorptiv

kezelésnél

May begin with stress reaction or stress
fracture of lateral femoral cortex (A)

Transverse fractures of femoral
diaphysis or in subtrochanteric region

(B)
Often bilateral

Prodromal pain in thigh or groin in 70%

Occurs in untreated patients, but
Increased incidence with long-term
antiresorptive therapy, particularly
bisphosphonates and denosumab



Hosszutavu torésellenes hatékonysag antireszoptiv
kezelések esetében

RISEDRONATE

4. +5 ¢ev()

0-3 és 4-5 évek torési
incidenciajanak
osszehasonlitasa

6.+7.ev®

Nincs placebo csoport
(6.-7. Evben mindenki
risedronatot kapott)
Az elsé és utolso 2 év
torési incidenciajanak
0sszehasonlitasa 68
beteg esetében

(1) Sorensen OH, al. Bone. 2003;32(2):120-126

(2) Mellstrom DD, et al. Calcif Tissue Int. 2004;75(6):462-468

(3) Cummings SR, et al. JAMA. 1998;280(24):2077:2082

(4) Ensrud KE, et al. J Bone Miner Res. 2004;19(8):1259-1269

(5) Bone HG, et al. N Engl J Med. 2004;350(12):1189-1199

(6) Delmas PD, et al. J Clin Endocrinol Metab. 2002;87(8):3609-3617
(7) Siris ES, et al. J Bone Miner Res. 2005;20(9):1514-1524

ALENDRONATE

4 éven &t (FIT 2)®

Vertebralis: \ 44%

10 éven at W ®)

Nincs torési adat
(csak BMD)
Nincs placebo csoport

4 éven &t (MORE)®

Vertebralis: \ 39%
Non-vertebralis: NS

8 éven at (') (CORE)
Nincs hatassal a non-
vertebralis torésekre



Drug holiday

A kifejezésnek kizardlag biszfoszfonatok esetén van értelme!

Skeletalis retencid nélkili anyagok (Osztrogének, raloxifen,

denosumab, teriparatid) elhagyasa utan azonnal fokozodik a csont
turnovere.

A csont torékenysége né(het).

3-5 év utan a biszfoszfonatkezelés ujraértékelend6, és -
megtartott-novekvé denzitas mellett, - csonttorések
hianyaban

sziineteltetés mérlegelendo.

Anagnostis P, Stevenson JC, Climacteric. 2015;18(S2)::32-38.
Chapurlat R, Joint Bone Spine. 2018 Jan 6. doi: 10.1016/j.jbspin.2017.12.013. [Epub ahead of print]



Denosumab: RANKL inhibitor gatolja az oszteoklasztok

képzodését, mikodését és tulélését

Prefuziés / \
Oszteoklaszt ' RANK Ligand
Deno_sumab j m RANK
gatolja a RANKL — _
kotodését a Denosumab gatolja u OPG
RANK-hoz az oszteoklaszt g
képzodést \I Denosumab
¢ “a "W >wie
S ® . e Denosumab gatolja
l' 4 v ' - : ﬂ;: X az oszteoklaszt
ﬁ o ‘ e mukodeset és
- 7 Differencialt )(
Dmab megkoti

oszteoklaszt
és gatolja a "
RANK Ligandot

| | i,:o
;.15-':?_:';5 \ 7 "I\/ | ," Osteoblasztok

stenmk PJ—et aI CurrPharm Des 2001;7:613-635.
Demsumab Qroha@ )SmPC Amgen 2(}Apr 2912

2&11 1 Amgen Inc Allrights reserved e e T e e _: e = '




A 6 havonta adott 60 mg sc DMAB farmakokinetikaja

Denosumab = = = Lumbalis gerinc BMD * =™ ' Serum CTX-I
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Hdnapok

Q6M = 6 havonta egyszer BMD = bone mineral density; CTX-I = type | C-telopeptide; DXA = dual-energy x-ray absorptiometry
McClung MR, et al. N Engl J Med. 2006;23:821-831

Peterson MC, et al. J Bone Miner Res. 2005;20(Suppl 1):S293;Abstract SU446 and poster

CHMP public assessment report (EMA/21672/2010)



Ten Years of Denosumab Treatment in Postmenopausal Women With

Osteoporosis:  Results From the FREEDOM Extension Trial. HG Bone*',

Percentage Change From Baseline

Percentage Change From Baseline

Lumbar Spine

FREEDOM

e

Extension

Tatal Hip

Extension

Year

Longy term

Cross-over

Osteoporosis Int, 2015, LB-1157



Csipotaji torések éves incidenciaja 9 éves kezelés

<
S,
\m i
S B Placebo Denosumab AR
S 0,8 -
‘©
£ 0,6
® 0,6 -
4
@ 0,4
x 0,4 - 0,3 03 0,3 0,3
‘g 0,2 0,2
: 0,2 A
2 , <0.1 <0.1 0,1 <0.1
5
tg. 0,0 - T T T T T T T T 1
‘®
© 1 2 3 4 5 6 7 8 9
Denosumab terapia években
n 20 11 13 3 9 1 6 1 3 2 3 1
N 3906 3902 3688 3682 3454 3487 2343 2244 2067 1867 1742 1583

n = azon betegek szama, akiknél 2 1 torés jelentkezett. N = azon betegek szama, akik a randomizaciétél szamitva végig a klinikai vizsgalatban maradtak.



A denosumab elhagyasanak hatasa a BMD-re
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A Dmab elhagyasanak kovetkezményei

Design Phase No  Duration of Duration of tBTMs |BMD |BMD {Vertebral Fxort 1
Treatment Discontinuation LS Hip multiple Non-vertebral
(months)  (months)" vertebral Fx Fx

Open-label single arm in postmenopausal women 2 200 24 24 + + + N/A N/A
with osteopenia/osteoporosis

Randomized blinded placebo controlled in 3 256 24 24 + + + - -
postmenopausal women with osteopenia

Observational follow-up study after 8 years of N/A 82 96 12 NA - + N/A N/A
denosumab treatment in patients with osteoporosis

Observational follow-up study after 10 years of N/A 9° 120 12 + NA + + -
denosumab treatment in women with osteoporosis

Observational follow-up study after 7 to 10 yearsof N/A 38  84-120 10-14 + + + + +
denosumab treatment in women with osteoporosis

RCT blinded placebo controlled in postmenopausal 2 307 24 24 + + + - -
women with osteopenia/osteoporosis

Retrospective analysis of participants of FREEDOM N/A 797  12-30 24 N/A NA NA - —
trial [12]

(Case report NA 1 36 2 + NA NA + —

(Case series NA 3 30-36 4-10 N/A NA NA + —

(Case report NA 1 36 b + + + + -

(Case series NA 9 12-48 3-10 NA  NA NA + —

Case serles NA 2 12-24 6-8 N/A N/A  N/A + -

Case series NA 24" 12-30 2-10 NA NA NA + -

Retrospective analysis based on administrative claims N/A  7.855 N/A =6 N/A NA NA + +
data

Retrospective analysis of participants of FREEDOM N/A 1001 =12 =7 N/A NA NA + —

and FREEDOM Extension trials [12,13]

Bone 2017 (105) 11-17



A denosumab elhagyasa

JelentOs vertebralis torési kockazat fokozodashoz vezet!

Nagy torési kockazatu betegek esetén a denosumab kezelést folytatni kell
vagy alternativ terapiara kell atallni!

A denosumab kezelést nem szabad elhagyni egyéb kezelési lehet6ségek
mérlegelése nélkul!

Tsourdi e et al, Bone 105 (2017) 11-17,



A denosumab utani konszolidacio

A turnover fokozodas kisebb, ha denosumab el6tt biszfoszfonatot kapott a
beteg.

Denosumab utan - iv biszfoszfonat 9
honappal, - per os biszfoszfonat 6 honappal.

A konszolidaciot szérum CTX-szel monitorozhatjuk.

Chapurlat R, Joint Bone Spine. 2018 Jan 6. doi: 10.1016/j.jbspin.2017.12.013. [Epub ahead of print]



Denosumab kezelés vesebetegekben

= Denosumab nem a vesén keresztul Gral
" Nincs sziikség dozismodositasra csokkent GFR esetén
" Nem retinedlddik a csontban csokkent GFR esetén

" Azonos hatékonysag a vesefunkcio teljes spektrumaban

" Hypokalcemia rizikd
C Cr <50 ml/min
SHPT, magas PTH szint, gyorsult csontatépdilési rata
Kivédése: aktiv D vitamin, kalcium

= Relativ hypoparathyreosis kertlend6

Biol. Pharm. Bull. 2013;36:1622-6
J Clin Endocrinol Metab.2014;99:2426-32
Am J Kidney Dis. 2012;60:626-8




Primer prevencié

Oszteoporozis kivetkeztében Egy vagy tibb rizikofaktor jelenléte

kialakulé csonttérés
L
[ Oszteodenzitometria J

PRIMER prevencigjanak
finanszirozasi eljarasrendje

Y ¥

T-scare érték nem kevesebb mint -2,5 SD T-score érték -2,5 SD alatti

Leglabb harom bizonyitott rizikéfaktor?

=

m

3
ES

¥ ' ¥
gttt { FRAX alapjan magas

FRAX alapjan magas
kockazatd beteg? kockazata beteg?

lﬂ‘ z= ‘m =
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[igen] ;
igen

Terapia megfeleld?

6. Az oszteopordzis prevencids fterdpia finansziroziasi €és ellenérzési kritériumai

6.1. Adminisztrativ ellenérzési pontok (folvamatba épitett ellendrzés)

A finanszirozé informatikai Gton. folyamatba épilett cllendrzésként vizsgdlja az elszamolisokat. hogy az
alkalmazott diagnosztika és terdpia az eljardsrendde] 6sszhangban van-e.



Szekunder

Oszteopordzis kdvetkeztében
kialakulé csonttorés
SZEKUNDER prevenciéjanak
finanszirozasi eljarasrendje

v
i |
sl Terapia megfelel6?
| nem I
Ly
.«

1 Y
igen

Terapia megfeleld?

Tipusos osztoporotikus térés

T-score érték -3,0 SD alatti

Y
| nem =3 i S S
Egynel tébb dokumentalt tipusos
oszteoporotikus tirési esemény?

| igen I

S

T-score ertek -4,0 SD alatti

6. Az oszteoporozis prevencios terapia finanszirozasi €s ellenérzési kritériumai

6.1. Adminisztrativ cllenérzési pontok (folyamatba épitett ellenérzés)



Sulyos Osteoporosis

T-score értéek -3,0 SD alatti

Egynél tibb dokumentalt tipusos
oszteoporotikus tirési esemeény?

T-score ertek -4,0 SD alatti




A sulyos porotikus betegeknek javasolt készitmények

toréscsokkento hatasa

odds Lowor Upper Odds ratio and 95% CI
ratio limit limit p-Value
[Teriparatide 042 010 182 0.24 |
endronaie 045 U.27 0.68 .00 o]
Risedronate 048 031 066 0.00 et
. Ibandronate 049 020 1.82 0.11
Hip Fractures Denosumab 050 027 086 003 —_—
Zoledronate 050 034 073 0.00 T
Vitamin D+ Calcium 0.81 0.68 0.96 0.02 -
Raloxifene 087 063 1.22 0.41 — —
Vitamin D 113 0985 1.34 0.18 -
Calcium 114 082 1.59 0,44 ey 25
Teriparatide 030 0.16 0.55 0.00 S — ——
Denosumab 033 0.19 0.65 0.00 S — J—
Zoledronate 035 020 064 0.00 h v
Risedronate 046 031 068 0.00 w— —
Nabsduns’ 087 038 083 000 =
aloxifene : : ] X o=
Vertebral Fractures Bazedonxifene 061 032 1.18 0.14 —_——
Ibandronate 062 037 098 0.04 e T
Calcium 0.71 045 1.12 0.14 e
Vitamin D 086 059 1.58 0.87 — e —
Vitamin D+ Calcium 089 074 1.41 0.95 —_——
II eriparatide 050 032 078 0.00 ! s
Zoledronate 069 055 084 0.00 S, -
Denosumab 0.74 056 0.94 0.03 T
Alendronate 078 066 092 0.00 =
Bazedoxifene 085 065 1.11 0,23 AT T
Non verterbral Fractures Ibandronate 088 043 164 0.73 — —
Raloxifene 080 076 1.03 0.22 g
Vitamin D+ Calcium 084 084 1.02 0.28 ol
Calcium 100 082 1.22 1.00 m—
Vitamin D 1.01 0.82 1.20 0,93 —
0.1 0.2 0.5 1 2

1. Murad et al, J Clin EndocrinolMetab97: 1871-1880, 2012 Favors treatment Favors control 79



A 24 honapos kezelés teljes idején

a PINP novekedés végig meghaladja a CTX emelkedését

Osteoporos Int

2007 . i a
'.-.- ""—*\\
160] AR S
1, = \\
. . e
120} ‘\:

Mean PINP (ug/L)

Reference ranqge

12007
1000
800
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Mean CTX (ug/L)

400} M
200}

0 L

Treatment with teriparatide (months)

Fig. 1 Changes in biochemical markers of bone turnover in patients

(n=16), and dotted lines indicate alendronate-pre-treated patients
(n=29). X axes have been scaled to allow comparisons of relative

changes to reference ranges. p <0.05 versus from baseline, +p<0.05
between groups. PINP procollagen I N-terminal propeptide, C7X type 1

Stepan JJ et al. [15]



FONTOS : A terapias valasz monitorizalasa a

csontanyagcsere markerek segitsegevel

BTM response to therapy with antiresorptive agent

5'3 20 [ Osteoblast
: Osteoclast m:l:pmp
> TRACHSK Matrix
E oc l:kleuq:a
‘.(_U' 0 » GHL, PYD, DFD, ptlerouin
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Time following treatment (months)

Fig. 1. The direction and magnitude of changes in a marker of bone
resorption (serum CTX) and a marker of formation (serum PINP) in
response to treatment with oral alendronate therapy [Drawn based
on reference 54].

Abbreviations: BTM, bone turnover marker; CTX, carboxy terminal telopep-
tide of collagen type I; PINP, procollagen type | N-terminal propeptide.

BTM response to therapy with anabolic agent

&2
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§ 200 Serum PINP
20

B
E 100 f

5 —1 Urine NTX
@ 0
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s -H0 1 1 1 1 1

T 0 1 3 6 12

Time following treatment (months)

Fig. 2. The direction and magnitude of changes in a marker of bone
resorption (urine NTX) and a marker of formation (serum PINP) in
response to treatment with daily teriparatide injections [Drawn based
on reference 55].

Abbreviations: BTM, bone turnover marker; NTX, cross-linked N-telopep-
tides of type | collagen; PINP, procollagen type | N-terminal propeptide.

38

1. Jehoon Lee, M.D. & Samuel Vasikaran, M.D., Ann Lab Med 2012;32:105-112 , http://dx.doi.org/10.3343/alm.2012.32.2.105



A teriparatid és denosumab eltéro hatasa

A) Denosumab B) Teriparatide
A iPTH was significantly increased after 1 month of treatment B iPTH a significant reduction from baseline
150 ~ 500 -
—®&— PINP .
el L ° (p:1T:P
¥ —A— PTH t
L 100 i P 400 - —aA— PTH =
m -

n wn i i

+ =300 1 e

> 50 o iT’ el

= : .

© £ 200 1 A

=0 2 B e |

i = 100 e gt

% T

® - SR TS

P [T} e e T e

= i 2D i

L - L % T = T
. N
-100 y - T -100
5 g 3 6 0 1 3 6
Months Month

Figure 1. Changes in Serum Bone Turnover Markers and Intact Parathyroid Hormone. A) Denosumab; B) Teriparatide. Mean percent change
tstandard error are shown. T P <.001 for within treatment group comparison from baseline to each timepoint_* P = .01 for within treatment

AR v

St

both PINP and CTX levels increased significantly

despite the elevated iPTH levels, both PINP and CTX levels were significantly re- starting at 1 and 3 months, respectively, and rose
duced through 6 months with PLNP, approximately 400%

above baseline at 6 months



A teriparatid elhagyasa és a konszolidacio

DATA és DATA-Switch study

Ugyanaz, mint a denosumab esetében!

Femoral Neck Total Hip Lumbar Spine

D/CDMAB  D/CTPTD D/CDMAB  D/CTPTD

D/CDMAB  D/CTPTD
0 0 0
-5
-5 -5 -10
-15
-10 -10 -20
Femoral Neck Total Hip Lumbar Spine
0 No Rx Rx 0 No Rx Rx 0 No Rx Rx
*
£ 5 g -5 £ -5
G S G
-10 -10 -10

Benjamin Z et al, Bone 2017. 98:54-58.



Szekvencialis kezelés

Lurnbar spine Cwitch
20+ +
- Terparatide—denceumab

> - Denasumab—+teriparatide -
&~ Combiration—denceumab -

Trange %)

Femornal meck Total hip

nem

\%
Change (%)

Months onths

Cosmarn r et dl, JDIVIIN ZU I /. O4. 1J0-£LUL.



Kezelés valtas

Baseline 6 12 (months)

-
Switch-to-BP Group (n=36) [ o17% |
Oral weekly ALN (35mg; n=19) [n=33,f35)
Oral weekly RIS (17.5mg; n=12) completed
Oral monthly MIN (50mg; n=5)
-

Patients
finished daily
TPTD (n=78)

B
0,
Switch-to-DMADb Group (n=42) Bt
60mg/6 monrhs sc completed Lumbar Spine Total Hip
. . — ( 6 -
. . . === Switch-to-DMAD (n=42) === Switch-to-DMADb (n=42)
Bone mineral density t ' ++O0e Switch-to-BP (n=36) 5 o Switch-to-BP (n=36)

(LS, TH, FN) ’ - .

- . 4 1

Bone turnover markers i
(TRACP-5b, PINP, ucOC '

Intact-PTH) 3 1

= Magas rizikoju betegnek
els6kent anabolikus kezelés

= BP-rél valtas anabolikus Famorat rack
kezelésre: 6-9 honapig egyul
adas javasolt, mivel 1 évig a
csipotores rizikdja nd

= Anabolikus utan 6-9 honap
szunet utan javasolt a BP, ah
a rezorpcios markerek nének s

% Change in BMD (Mean +SE) 2

% Change in BMD (Mean =SE) 2
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J Bone Miner Metab. 2017 Aug 1.



Teriparatid és risedronat non-vertebralis
torések

VERQO: Teriparatide vs Risedronate in Severe Osteoporosis

Results: 4t Gated Key Secondary Endpoint

Cumulative Incidence of Non-Vertebral Major Fragility Fractures*: Kaplan-Meier Estimates

[

Hazard ratio: 0.58
(95% CI: 0.32, 1.05)
p=0.062

Risedronate

Teriparatide

Cumulative Incidence (%)
1

baseline 6 12 18 24
Kb ab ik Time (Months)
Teriparatide 680 626 596 571 520
Risedronate 680 624 598 576 525

Cl = confidence interval.

Fracture of hip, radius, humerus, ribs, pelvis, tibia, or femur. Kendler DL et al. Lancet (2017) http /dx doi.org/10.1016/S0140-6736(17)32137-2. 2



Teriparatid és risedronat klinikai csigolyatorések

VERQO: Teriparatide vs Risedronate in Severe Osteoporosis

Results: Additional Predefined Fracture Endpoints

Cumulative Incidence of Clinical Vertebral Fracture:
Kaplan-Meier Estimates

4 =

Hazard ratio: 0.29

(95% CI: 0.14, 0.58)
p=0.002

Risedronate

Cumulative Incidence (%)
1

Teriparatide

-

T T 1

baseline 6 12 18 24
No. at Risk Time (Months)
Teriparatide 680 631 600 579 493
Risedronate 680 627 606 579 501

Cl = confidence interval. Kendler DL et al. Lancet (2017) http://dx.doi.org/10.1016/S0140-6736(17)32137-2.

32



Teriparatid és risedronat hatfajdalom

VERQO: Teriparatide vs Risedronate in Severe Osteoporosis

Results: Change from Baseline in Back Pain (FAS)

0.0

8- Teriparatide —-#—Risedronate
-0.2

0.4

Baseline mean (SD) back -0.6 -

pain value: 4.5 (2.9) points in

both treatment groups. -0.8 -

-1.0

(Points) (LS Mean and 95% ClI)

-1.2 A

Change from Baseline in Back Pain

1.4 T T T .
0 3 6 12 18 24

Months

Cl = confidence interval; LS = least square; SD = standard deviation.
Back pain was assessed using an 11-point rating scale ranging from 0 (no back pain) to 10 (worst possible back pain).

* Between-treatment differences were not statistically significant, but the change from baseline within each treatment group was statistically significant (p<0.001 each), based on
a mixed model for repeated measures including the following fixed effects: treatment, visit, treatment-by-visit interaction, antecedent of recent clinical vertebral fractures (yes/no),

recent use of bisphosphonate (yes/no), age (years), and baseline back pain. E
Kendler DL et al. Lancet (2017) http://dx.doi.org/10.1016/S0140-6736(17)32137-2. 3



PMO kezelésre torzskonyvezett gyogyszerek

Major treatments approved by the Food and Drug Administration ror postmenopausal osteoporosis

Fracture Risk Reduction® B]\(“lr}))lmprovemem‘ Side Effects
0
Drug Class Drug Name Dose/Frequency®
: Lumbar  Total
Vertebrae Hip Nonvertebral Spine Hip Common Rare
Antiresorptive agent
SERM Raloxifene Oral: 60 mg/d Yes 21 =7 Hot flashes, VTE
nausea
Bisphosphonate | Alendronate Oral: 70 mg/wk Yes Yes| Yes 5.7 4.0 Esophagitis, ONJ, atypical
MK fractures
symptom
Risedronate Oral: 35 mg/wkor | Yes Yes| Yes 4.0 2.7 Esophagitis, ONJ, atypical
150 mg/mo or MK fractures
75 mg x 2 symptom
consecutive day
Ibandronate Oral: 150 mg/mo or | Yes Oral: 5.3 | Oral: ONJ, atypical ONJ, atypical
IV: 3 mg every 3.6 fractures fractures
3 mo
Zoledronic IV: 5 mg/y Yes Yes| Yes 6.2 4.3 Acute-phase ONJ, atypical
acid response, fractures
MK
symptom
RANKL Denosumab Subc: 60 mg every | Yes Yes| Yes 7.1 4.5 Cellulitis, skin | ONJ, atypical
inhibitor 6 mo reactions fractures
Anabolic agent Teriparatide Subc: 20 pg/d Yes Yes 9.7 3.2 Nausea, leg Hypercalcemia,
cramps osteosarcoma




Adherencia

:HEDIS Measure ] : ! % Compliance*

- j-Blocker. persistence aﬂera..5....5...81..3%5....5....5
heart attack : : : : : ' ' : :
'fBreastcancerscreemng--f---'f""f---?ﬂﬁ%-----f-"'f

Colorectal cancer screening . = .. . . 62.4

stteﬂporﬁsis managemént

HMO rates:

1.http://www.iofbonehealth.org/sites/default/files/PDFs/adherence gap report 2005.pdf



http://www.iofbonehealth.org/sites/default/files/PDFs/adherence_gap_report_2005.pdf

Kombinacios kezelés

Dirug

Nimublaneons Thempy

PTH 1-84 + alendronate 23 19% - - -
Teriparatide + ihandronate " 2 - - 3.6% -
Teriparatide + risedronate © 15 - 39¢ - -
Teriparatide + alendm nate™ 16 53% - -
Teriparatide + alendronate @ 27 19% - -
Teriparatide + alendronate ® 18 - 2% - -
Teriparatide + alendronate * £ 1] - T * - -
. Tenparatide + zoledronic acid il 23% - - - .
Kombl Teriparatide + denosumab 32,33 4.*;51.- - 635 * - t nlncsen! ! !
Neguendal Thermpy
PTH 1-84 12M 1o alendronate 12M 57 - - 445 -

.o, PTH 1-84 12M 1o alendronate 12M 58 - - % -, ,
Klvete] Teriparatide 24M to denosumsb 24M 59 - - - 6.6% atfede S)
Teriparatide + denosumab 24M to denosumab 59 - - - 8.6%

¥
.-’Lﬂjznnaicmtaipamidc 1% - 09% - -
Alendronate to teriparatide &0 - -17% - -
DE . A] Risedronate to teriparatide 60 - -03% - - V!
Alendronate to teriparatide 61 -06%  06% 21% -
Risedronate to eriparatide 61 -04%  09% 29% -
Alendronate to teriparatide &4 - - 33% " -
Abaloparatide 18M to alendronaie 6M 8 - - 5.5% -
Romoszumab 12M to denosumab 12M 7 - - B.E% -

* Statigtically greater than monotherapy in same shady

* Unless smied ofherwise, the patients were postmenopausal women with low bone mass or odeopomsis
® Teriparatide discontineed at & months

“ In mem

A Teriparatide begun 6 months afier alendronate

 Teriparatide addad to ongoing alendronaie therapy

' Alendronate begun 9 months after teriparatide

E Femoral neck BMD; percent change calculaied from data in Table 2 in referenos 64

McClung MR, Curr Osteoporosis Rep 2017. 15:343-352.



Osszefoglalas

Diéta

hazai betegek terapiahlisége

1. Megfelel6 kalcium Napi 1000-1200 mg

2. Etelformaban jobb

3. Gyobgyszeres kiegészités

4. Citrat pH fuggetlen felszivodas

5. D vitamin pdStlds 800- 2000 Ne B s

4. dbra. Osteoporosisos nik dtlagos terdpiahosszdra illesztett Kaplan-
Merer-girbék

O O 0

Atorések kockazatat szignifikansan csokkenti a beteg-egyittmiikidés javulasa,
amely a parenteralis kezelési formaval jelentésen tovabb fokozhato. !



Osszefoglalas

Feérfi
Osteoporosis

. Els6sorban secunder
Op

. hypogonadismus

. Alkohol, dohanyzas

4. Csigolyadeformitas
sulyos vertebralis
torés ritkabb

. Csip06taji torés
gyakori ,elsé évben
nagyobb haldlozasi
arany

. Kevesebb férfit
kezellink

Denzitometria

. Kezelés — 2,5 T score

alatt

. Osteopenia —

prevencié fontos

. Torott beteg jusson

el denzitometrias
vizsgalatra

. Feltétlenil kapjon

kezelést is

. Fontos .DEXa lelet

Frax értéket a 10
éves torési rizikot is
tartalmazza

Esés prevencio

. Az izomerdsités nem elegendd
2. A rendszeres gyaloglas fontos,

de nem elegendé

. Az esésprevencid komplex

mozgasterapia jarogyakorlatok,
egyensulytréning, funkcionalis
tréning, izomerdgsités,flexibilitas,
alléképesség.

. Szenzomotoros tréning - LAB,

MEDENCE, NYAK kozponti
szerepben

. Excentrikus izomaktivitas +

testtomeg kdzéppont kontroll



rhPTH (1-34) en (1-84) |

Denosumab K \- Anti-sclerostin
RANKL =— Sclerostin
( \K“
& -

sy, =[Odanacati] |
Collagen degradation

RANKL Sclerostin

_/

Effect of antiosteoporotic drugs on bone cells. Denosumab has an inhibiting effect on bone resorption, by binding
to receptor activator of nuclear factor kappaB ligand, which reduces the formation, activity and survival of osteoclasts.
Odanacatib is a selective cathepsin K inhibitor: it reduces the degradation of collagen type 1 in bone. Monoclonal antibodies
against sclerostin antagonizes the WnT pathway, which leads to reduced bone formation (adapted from [20]).

Curr Opin Rheumatol 2014, 26:245-251



Sclerostin

Az oszteoporozis kezelés ujabb célpontja

Sclerostin: az osteocytak termelik, a csontképzést gatolja

Janssens and Van Hul (2002) Hum. Molec. Genet. 11; 2385-93



Hogy hat az
anti-sclerostin?

Curr Opin Rheumatol 2014, 26:447-452

+Bone Formation

T Osteoblast
+Wnt Signaling

GsTeocytes‘

In the presence of sclerosfin-neuvtralizing
monoclonal antibodies (Scl-Ab), the osteocyteproduced Whni
signaling pathway antagonist sclerostin is prevented from
binding to the Wnt coreceptor LRP5/6. Sclerostin
sequestration allows the Wht signaling pathway agonist Wnt
to bind to the Frizzled-LIRP5/6 complex, thereby stimulating
Wht pathway signaling within osteoblasts to increase
osteoblast activity and uliimately promote increased bone
formation.



K6szonom a figyelmet




	Dia 1
	Öregedő társadalom
	Dia 3
	Dia 4
	Antireszorptív és csontépítő kezelés
	Dia 6
	Dia 7
	Dia 8
	Mikor ne pótoljunk?
	Dia 10
	Dia 11
	Dia 12
	Dia 13
	Dia 14
	Biszfoszfonátok: Indikáció
	Dia 16
	ONJ
	Dia 18
	Dia 19
	ONJ rizikó osztályozás
	Atípusos femur törés hosszútávú antireszorptív kezelésnél
	Dia 22
	Dia 23
	Dia 24
	A 6 havonta adott 60 mg sc DMAB farmakokinetikája
	Dia 26
	Csípőtáji törések éves incidenciája 9 éves kezelés
	Dia 28
	Dia 29
	Dia 30
	Dia 31
	Dia 32
	Primer prevenció
	Szekunder prevenció
	Súlyos Osteoporosis
	Dia 36
	Dia 37
	Dia 38
	A teriparatid és denosumab eltérő hatása
	Dia 40
	Dia 41
	Kezelés váltás
	Dia 43
	Teriparatid és risedronat klinikai csigolyatörések
	Teriparatid és risedronat hátfájdalom
	PMO kezelésre törzskönyvezett gyógyszerek
	Adherencia
	Dia 48
	Összefoglalás
	Összefoglalás
	Új és régi antiporotikumok hatásmechanizmusa
	Dia 52
	Hogy hat az anti-sclerostin?
	Köszönöm a figyelmet

