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Strontiumranelat

Nicht bei AP, KHK, Myclardinfarkt, pAVK, Apoplex, schwerer Hypertonie,
, Hautreaistionen (DRESS, Stévens-Johnson-Syndrom)

Auch Bewul3tseinsstorungenwnd Krampfz sind unter Strontiumranelat

aufgetreten.

Nur noch bei pm Frauen mit schwe’cr Osteoporose,

hohem Frakturrisiko

Pro 1000 Patienterjahre
verhindert Stredtiumranelat;
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Drugs Approved by the FDA for the Treatment and Prevention of Osteoporosis

Table 2. Drugs Approved by the Food and Drug Administration for the Treatment and Prevention of Osteoporosis.*

Drug Class and Agent
Bisphosphonates{

Alendronate

Risedronate

Ibandronate

Zoledronic acid

Method and Frequency
of Administration

Oral: 35-70 mg/wk

Oral: 35 mg/wk or 150 mg/mo (in a
single dose or in two 75-mg
doses on consecutive days)

Oral: 150 mg/mo; intravenous: 3 mg
every 3 mo

Intravenous: 5 mg/yr

Type of Fracture Risk
Reduction

Vertebral, nonvertebral, hip

Vertebral, nonvertebral, hip

Vertebral

Vertebral, nonvertebral, hip

Side Effects

Common: esophagitis, musculoskele-
tal symptoms; rare: ONJ, atypical
femur fractures

Common: esophagitis, musculoskele-
tal symptoms; rare: ONJ, atypical
femur fractures

Common: first-dose (intravenous) re-
action, esophagitis, musculoskele-
tal symptoms; rare: ONJ, atypical
femur fractures

Common: acute-phase response
(most often after first dose),
musculoskeletal symptoms; rare:
ONJ, atypical femur fractures

Approved Use
for Osteoporosis

Treatment and prevention

Treatment and prevention

Treatment and prevention

Treatment and prevention

Estrogens|

Conjugated equine estrogen

173-estradiol

Ultra-low-dose 17B3-estradiol

Oral: 0.15-1.25 mg/day

Oral: 0.5-1.0 mg/day; transdermal:
0.025-0.10 mg 2 times fwk

Oral: 0.014 mg/day

Vertebral, nonvertebral, hip

No data from randomized trials

No data

es, leg cramps, nausea

Venous thromboembolism, increased
risk of breast cancer and cardiovas-
cular disease

Biologic: denosumab Subcutaneous: 60 mg every 6 mo Vertebral, nonvertebral, hip Common: cellulitis or skin reactions; Treatment
rare: ONJ, atypical femur fractures
Anabolic: teriparatide Subcutaneous: 20 pg/day Vertebral, nonvertebral Common: nausea, leg cramps; rare: Treatment
hy | 1)
Calcitonin{ Intranasal: 200 1U/day Vertebral Nasal congestion Treatment
SERM: raloxifene Oral: 60 mg/day Vertebral Venous thromboembolism, hot flash- Treatment and prevention

Prevention

* ONJ denotes osteonecrosis of the jaw, and SERM selective estrogen-receptor modulator.
1 Oral bisphosphonates are also approved in smaller doses for daily use to prevent osteoporosis, but currently those doses are seldom prescribed.
1 Flulike symptoms including fever, arthralgia, or headache may occur after the first administration in up to one third of patients. Symptoms do not last more than 3 days after infusion.®
§ There is a black box warning about a risk of osteosarcoma, which has been reported with long-term teriparatide administration in rodents, but only one case in humans has been con-
clusively related to teriparatide administration.

9| Calcitonin is no longer approved for the treatment of osteoporosis in Europe.
| Tibolone, which has estrogenic action, is approved for the treatment of postmenopausal osteoporosis in Europe.

;374:254-262

Black DM, Rosen CJ. N Engl J Med 20




Sklerostin antibody blosozumab : BMD after 1 year in pm
women

—&— blosozumab 270 mg Q2W Spine
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Percent change (mean, 95% CI) in bone mineral density of the lumbar spine from baseline to week 52 for all study patients
according to study group. The least squares mean percent change (mean, 95% CI) in bone mineral density of the lumbar
spine from baseline to week 52 is shown. Asterisks (*) indicate statistically significant differences (p<0.050, p<0.010,
p<0.001) for each study group as compared with placebo.

Recker RR et al. Journal of Bone and Mineral Research, Vol. 30, No. 2, February 2015, pp 216-224



The Effect of Discontinuing Treatment With Blosozumab: Follow-up Results of a Phase 2
Randomized Clinical Trial in Postmenopausal Women With Low Bone Mineral Density
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Recknor CP et al. J Bone Miner Res. 2015 Sep;30(9):1717-25



Romosozumab in postmenopausal women with low
bone mineral density

—o— Placebo =#— Alendronate === Teriparatide =#= 210 mg of Romosozumab monthly
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Percentage Change from Baseline in Bone Mineral Density.

McClung MR et al. N Engl J Med 2014;370:412-420



Romosozumab Treatment in Postmenopausal Women with Osteoporosis

Double-Blind Period Open-Label Period

3591 received placebo Received denosumab,
subcutaneously 60 mg subcutaneously
every month every 6 mo

7180 Patients

wenasevirclied Daily calcium and vitamin D Extension study

3589 received
romosozumab,
210 mg subcutaneously
every month

Received denosumab,
60 mg subcutaneously
every 6 mo

Radiography of the thoracic and lumbar spine @
Dual-energy x-ray absorptiometry
Serum studies of bone-turnover markers

Trial Regimens and Assessments. Women were randomly assigned, in a 1:1 ratio, to receive subcutaneous injections of
210 mg of romosozumab or placebo once monthly for 12 months during the double-blind phase of the trial. Patients then
received open-label denosumab, administered subcutaneously at a dose of 60 mg every 6 months for an additional 12 months;
the initial group assignment was still blinded. Patients were stratified according to age (<75 years vs. >75 years) and prevalent
vertebral fracture (yes vs. no). In a substudy of the overall population that involved 128 patients, bone mineral density was
assessed at baseline and every 6 months. In a substudy of the overall population that involved 129 patients, the levels of bone-
turnover markers were assessed at baseline, at day 14, and at months 1, 3, 3+14 days, 6, 6+14 days, 9, 12, 13, 18, and 24. After
the 24-month trial period, patients continue to receive open-label denosumab in a 1-year extension study (data not shown).

Cosman F et al. N Engl J Med 2016;375:1532-1543



Romosozumab treatment in pm women with osteoporosis

Placebo - - - Placebo » Denosumab ~—— Romosozumab - - - Romosozumab - Denosumab

A Change in Bone Mineral Density at Lumbar Spine

257 No. of Patients
Romosozumab 65

Placebo 61

Change from Baseline (%)

Change from Baseline (%)

No. of Patients
Romosozumab 66
Placebo 62

B Change in Bone Mineral Density at Total Hip
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Incidence of New Vertebral, Clinical, and Nonvertebral
Fractures

A Incidence of New Vertebral Fracture

B placebo B Placebo > Denosumab Vertebral fracture 12 mo

Romosozumab B Romosozumab - Denosumab

) 24 Mo 16 of 3321 on .
Risk rtio, 025 59 of 3322 on p.

P<0.001

Risk ratio, 0.27
P<0.001

e Clinical fracture 12 mo
) eRR 19% 58 of 3589 on .

i | oo a0 rRR76 %
RR 73 % 90 of 3591 on p.

0.6%
(21/3325)

Patients (%)
Patients (%)

Non vertebral fracture 12
56 of 3589 onr.
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Vertebral fracture 24 mo
21 of 3325 on r./d.
84 of 3327 on p./d.

0 6 12
Ist dies ein Fortschritt ?
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Cosman F et al. Romosozumab treatment in postmenopausal women with osteoporosis.
N Engl J Med 375:1532-1543, 2016



Romosozumab Treatment in Postmenopausal Women with
Osteoporosis

Table 2. Adverse Events

12 Months 24 Months

Placebo to Romosozumab to
Placebo Romosozumab Denosumab Denosumab
(N=3576) (N=3581) (N=3576) (N=3581)

number of patients (percent)

Adverse event during treatmenty 2850 (79.7) 2806 (78.4) 3069 (85.8) 3053 (85.3)

Arthralgia 429 (12.0) 467 (13.0) 565 (15.8) 585 (16.3)
Nasopharyngitis 438 (12.2) 459 (12.8) 546 (15.3) 557 (15.6)
Serious adverse event 312 (8.7)
Adjudicated serious cardiovascular eventi: 41 (1.1)
Death 23 (0.6
Adjudicated cardiovascular deathi 15 (0.4

)
)

Event leading to discontinuation of trial participation 50 (1.4) ; 56 (1.6)
Event of interest{
Hypocalcemia 0 3(0.1)
Hypersensitivityq 245 (6.9) 242 (6.8) 331 (9.3)
(2.9) 187 (5.2) 106 (3.0)
Hyperostosis 27 (0.8) 19 (0.5) 40 (1.1)
Cancer 69 (1.9) 59 (1.6) 100 (2.8)
431 (12.1

Injection-site reaction | 104

* The population for this analysis included all the patients who underwent randomization and received at least one dose of placebo or romo-
sozumab in the 12-month double-blind period. At month 12, patients made the transition to denosumab for the second year of the trial.

T The events listed are the most frequent adverse events in the double-blind period that occurred in 10% or more of the patients in either
group.

1 The events listed include adverse events that were adjudicated as positive by an independent adjudication committee. Cardiovascular
deaths include fatal events that were adjudicated as being cardiovascular-related or undetermined (presumed to be cardiac-related).

§ Events of interest were those that were identified by prespecified Medical Dictionary for Regulatory Activities search strategies.

4 Seven patients in the romosozumab group had serious adverse events during the 12-month double-blind period. Events that were reported
by the investigator as being related to romosozumab included dermatitis, allergic dermatitis, and macular rash, all of which resolved; the
drug was withdrawn or withheld in these cases.

| The most frequent adverse events of injection-site reactions (occurring in >0.1% of the patients) in the romosozumab group during the
12-month double-blind period included injection-site pain (in 1.7% of the patients), erythema (1.5%), bruising (0.8%), pruritus (0.7%),
swelling (0.4%), hemorrhage (0.4%), rash (0.3%), and hematoma (0.2%).

Cosman F et al. N Engl J Med 2016;375:1532-1543



Percentage Change from Baseline in Bone Mineral Density

and Levels of Bone-Turnover Markers.
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Incidence of New Vertebral, Clinical, and Nonvertebral

Fracture.

A Incidence of New Vertebral Fracture

12 Months 24 Months
154 154 Risk ratio, 0.52
P<0.001
RRR 37 % L RRR 48 %
< 104 ARR 2,3 % 10 (243/2047) ARR 5,7 %
X Risk ratio, 0.63
P P=0.003
=
2
& 5 6.3 | 5 6.2
(128/2047) (127/2046)
4.0
(82/2046)
0 0
Alendronate Romosozumab Alendronate— Romosozumab—
Alendronate Alendronate
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
g Alendronate— ' BE
g 1549 alendronate - - K 9 154 Alendronate—
5 z L . alendronate
= ! = b -1
o e ] el
£ 104 e £ 101
v .-=*"" Romosozumab— o 3 e
2 .- o alendronate = """ Romosozumab-
= Alendronate ,»~" __.==" = Alendronate -t T
= .| 7 ] 5 DTS alendronate
£ g E -
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) V]
Romosozumab Romosozumab
0 T I 1 1 L I I 1 0 1 I I T 1 I I 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Alendronate 2047 1868 1743 Alendronate 2047 1873 1755
Romosozumab 2046 1865 1770 Romosozumab 2046 1867 1776
Alendronate— 1645 1564 1066 680 325 108 Alendronate- 1661 1590 1097 697 330 110
alendronate alendronate
Romosozumab- 1683 1615 1103 705 347 109 Romosozumab-» 1693 1627 1114 714 350 109
alendronate alendronate

Saag KG et al. N Engl J Med 2017. DOI: 10.1056/NEJM0al1708322




Adverse Events.

Table 2. Adverse Events.

Maonth 12: Primary Analysis:
Event Double-Blind Period Double-Blind and Open-Label Period®
Alendronate to Romosozumab to
Alendronate Romosozumab Alendronate Alendronate
(N=2014) (M =2040) (M =2014) (M =2040)

number of patients (percent)

Adverse event during treatment 1584 (78.6) 1544 (75.7) 1784 (88.6) 1766 (86.6)
Back paint 228 (11.3) 186 (9.1) 393 (19.5) 329 (16.1)
MasopharyngitisT 218 (10.8) 213 (10.4) 373 (18.5) l63 (17.8)
Serious adverse event 278 (13.8 262 (12.8 605 (300 586 (28.7
Adjudicated serious cardiovascular event X 50 (2.5) 122 (6.1) 133 (6.5)
Cardiac ischemic event . 16 {0.8) 20 (1.0 30 (1.3)
Cerebrovascular event i 16 (0.8) 27 (1.3) 45 (2.2)
Heart failure ; 23 (1.1) 12 (0.6)
Death
Moncoeronary revascularization 5(0.2) 3 {0.1) 10 (0.5) & (0.3)
Peripheral vascular ischemic event not requiring 2 (<0.1) 0 5 (0.2) 2 {<0.1}
revascularization
Death 21 (1.0)§ 30 (1.5) 90 (4.5) 90 (4.4)
Was ist relevant | Event leading to discontinuation of trial regimen 64 (3.2) 70 (3.4) 146 (7.2) 133 (6.5)
fur den Event leading to discontinuation of trial participation 27 (1.3) 30 (1.5) 43 (2.1) 47 (2.3)
Patienten ? Event of interest
Ostecarthritis| 146 (7.2) 138 (6.8) 268 (13.3) 247 (12.1)
Hypersensitivity 118 (5.9) 122 (6.0) 185 (9.2) 205 {10.0)
Injection-site reaction™* 33 (2.6) 90 (4.4) 53 (2.6) 90 (4.4)
Cancer 28 (1.4) 31 (L5) 85 (4.2) 84 (4.1)
Hyperostasis|{ 12 (0.6) 2 (<0.1) 27 (1.3) 23 (1.1)
. 2057, Do 101096 E IMoa.
Atypical fernoral fractures 108322
Osteonecrosis of the jawf




Sclerostin stimulates angiogenesis in human
endothelial cells

VEGF (l0ngim]) + VEGF (i0ngim]) +

VEGF VEGF Sclerostin Sclerostin
(10 ng/ml) (50 ng/ml) {100 ng/ml) (125 ng/ml)

wh |
%
a.il'p

*p=0.04 vs CTR

_ 10 S0 - - 10

100 125 100 125

®
=
=
e &
= =
= +Il
o
%3
Y -
e B
e =
-]
F

VEGF(ng/ml) 10

Sclerostin(ng/ml)

Sclerostin increases tubulogenesis in vitro.

Bone, Volume 101, 2017, 26—36



Microscopical images of medial Emergence of osteocytic markers in the calcified
calcifications in human arteries aorta from the Enpp1-/- mouse in vivo.
&

Mineralbildungen
nach Alizarin-Farbung
in der Media der
Aortenwand

Enppl-/-

Sklerostin
Anfarbung

in den

Arealen mit
Mineralbildung

! Enppl-/-
minimale Spiegel :
des Mineralisationshemmers
Pyrophosphat durch
KO des Genes fir die
Ektonukleotid-
Pyrophosphatase-
Phosphodiesterase

Lar?zer Petal. Me_dlal Va_SCU|ar calcification revisited. Zhu D et al. 2011 The Appearance and Modulation of Osteocyte Marker Expression during
Eur Heart J. 2014,35(23)-1515'1525 Calcification of Vascular Smooth Muscle Cells. PLOS ONE 6(5): 19595




Sclerostin Serum Levels and Vascular Calcification Progression

In Renal Transplant Recipients

Table 3. Linear Regression Analysis With Absolute Annualized CAC Change (log) as Dependent Variable
Multivariable Multivariable
Model 1 Model 2
Univariate (RZ = 0.45) (R? = 0.69)
Parameter Unit B t g p t P B t P
Age y 0.04 7.67 <.0001 0.04 6.41 <.0001
Dialysis vintage y 0.12 3.7 .0003 0.08 3.24 .002
Pulse pressure mmHg 0.01 3.72 .0003
Gender MO, F1 -0.47 —3.46 .0007 —0.45 —4.01 <.0001
Diabetes No, 0; Yes, 1 0.04 2 <.05
CV history No, O; Yes, 1 0.65 428 <.0001 0.22 2:37 .02
Aspirin No, 0; Yes, 1 0.41 125 .08
Statin No, 0; Yes, 1 0.54 3.94 .0001 0.30 2.55 .01
Phosphate mag/dL 0.06 0.64 5
OPG (log) log, pg/mL 0.47 1.73 .08
PTH (log) log, ng/L 0.75 4,95 .003
CRP (log) log, mg/dL 0.47 1.73 .09
i log._ng/mL 1 2.84 005 —-094 —268 008
Calcidiol (log) log, wg/L .83 -2.97 .05 -0.56 ~226 03
Calcitriol (log) log, ng/L =0.03 -0.09 9
Baseline CAC (log) log, U 0.0005 8.2 <.0001 059 17.8 <.0001

Model 1, all parameters with P < .2 in univariate analysis, except baseline CAC. Model 2, all parameters with P < .2 in univariate analysis.

Evenepoel P et al., J Clin Endocrinol Metab. 2015 Dec;100(12):4669-76



Wnt Signaling Pathway Inhibitor Sclerostin
Inhibits Aortic Aneurysm and Atherosclerosis
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Aortic SOST protein level was downregulated in human AA.

Arterioscler Thromb Vasc Biol. 2017;37:553-566



Bisphosphonates for cardiovascular risk reduction

Percentage change in aortic arterial calcification

Bisphosphonales Control Mean Difference Mean Difference
Kranenburg G et Study or Subgroup  Mean 50 Total Mean S0 Total Wesght IV, Random, 85% C IV, Random, 95% CI
al. Bisphosphonates Kawahara 2013 114 B5158 ar 09 82815 35 B63% -1050F1438 -662]
for cardiovascular Toussainl 2010 03 i8 5 382 207 25 13.7/% -17.90 3085, -4.85] =
risk reduction.
Atherosclerosis. Inlﬂl ‘gﬁl.‘_ l"u ﬁ? [Ti] 'lnﬂ-u"l' _11_5? [-15-51. _553! ’

2016

v W = =1 =1 =il s
Sep:252:106-15 Heterageneily” Tau®= 359, Chi® 15,d (P=0.28) | 3%

oo 40 5 o o0
Tas! for overall effect Z = 4.52 (P < 0.00001) : 33

Favours [bisphosphonates] Favours [control]

The mean difference in percentage change of aortic arterial calcification progression and the 95% confidence interval are depicted.
0 assess aortic arterial calcification the percentage change in maximum aortic vessel wall thickness from Kawahara et al, were
used and Hounsfield units from Toussaint et al. were used.

Cardiovascular mortality

Bisphosphonates Control Risk Ratio Risk Ratio
Events Total Events Total Weight Random, 95% CI Random, 95% CI

Cardiovascular mortality J'_
Black 2007 39 3862 33 3852 248% 1.18[0.74,1.87) |
Chailurkit 2003 1 1 0 38 05% 3550015 8414) !
Dearnaley 2003 10 155 10 156 T4% 1.01 10.43, 2.35] —
Denham 2014 16 536 23 537 135% 0.70[0.37,1.30) —
Kraj 2004 1 23 2 23 1.0% 0.50 [0.05,5.14]
Lytes 2007 k] 1054 52 1057 305% 0.69 [0.46, 1.05] —-
Mason 2007 2 254 33 254 203% 0.67 10.40,1.11) ——t
Palomba 2008 (1] 45 1 45 05% 0.33§0.01, 7.97)
Rawn 1996 2 150 1 0 09% 0.400.04, 4.27]
Stoch 2009 2 114 0 59 06% 2610013 5347 .
Total (95% CI) 6225 6051 100.0% 0.81 [0.64, 1.02] &
Total events 129 155

Helerogeneity Tau*= 000, Chi*=632, df=9(P=071), P=0%
Test for overall effect I=1.739(F = 0.07)
Test for subgroup differences. Nol applicable

0.01 0.1 1 10 100
Favours [Disphosphonates] Favours [conirod]




Absence of sclerostin adversely affects B-cell survival

# of CD45 Cells in BM
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CD19pos B-cell populations
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reduced in Sost—/— mice.
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Cain CJ et al. Journal of Bone and Mineral Research 27 (7):1451-1461, 2012



Bone Marrow UniversitatsKlinikum Heidelberg

Sklerostin ermoglicht
B-Zell Uberleben

Im

Knochenmark

Normal Osteoblasts and Osteocytes
B cell ':

APOPTOSIS

Cain CJ et al. JBMR 27:1451-1461, 2012

Overactive Osteoblasts and Osteocytes Bone Matrix




OO UniversitatsKlinikum Heidelberg

Increased sclerostin expression in synovial tissues of RA patients

Sclerostin

B-Actin

CcDe8*/

RA FLS
Control  TNFa

GAPDH S S i S — — GAPDH T . 3-Actin

Wehmeyer C et al. Sclerostin inhibition promotes TNF-dependent inflammatory joint destruction. Sci Transl Med 8:330ra35, 2016
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Increased sclerostin expression in synovial tissues of hTNFtg mice

hTNFtg

WT hTNFtg

Sclerostin g

Ly-6B.2+/ 3 F4/80*/

Wehmeyer C et al. Sclerostin inhibition promotes TNF TNF dependent inflammatory joint destruction. Sci Transl Med 2016;8:330ra35



Sclerostin deficiency worsens experimental arthritis and promotes
pannus formation and joint destruction in hTNFtg mice

P= 0.0041 hTNFtg Sost” /NTNFtg

' Y ; (A) Disease progression indicated by
, : weight, paw swelling, and grip strength was
\ assessed in WT, Sost—/—, hTNFtg, and
6 &2 _ ‘ Sost—/—/hTNFtg mice from week 6 to 12.
. TI B | Data are averages £ SEM (n = 7 for hTNFtg
=, ~ » S 3o 18 mice and n = 11 for Sost—/—/hTNFtg). P
gg X j T gy B 7= value determined by Mann-Whitney U test,

22 vigh - 'S 4 %P two-tailed test.
5% -k = - f (B) Representative x-ray images, three-
- 8 10 12 SR S0 T (| Rt (RS CR dimensional surface microCT images (scale

T|me (weeks)

bar, 1 mm), toluidine blue staining (scale
P =0.0097 bar, 400 pum), and tartrate resistant acid
phosphatase (TRAP) staining of tarsal joint
sections from the hind paws of 12-week-old
WT, Sost—/—, hTNFtg, and Sost—/—/hTNFtg

-1
E mice. TRAP-positive osteoclasts labeled as

¢ 3 M1 ‘ el - purple spots (scale bar, 400 um).

o WT o e g & (C) Quantitative histomorphometric analysis
Sost/ ‘ : : ; ;

> hg;,th : {0 ; , of _synowal pannus _formatlon, destained
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osteoclasts in tarsal joints.
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(arbltrary unlts)

P=0.0159
0
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Wehmeyer C et al. Sclerostin inhibition promotes TNF dependent inflammatory joint destruction. Sci Transl Med 2016;8:330ra35



Zusammenfassung
Sklerostin-Antikorper Therapie

Schnell wirksames osteoanaboles Therapieprinzip innerhalb eines Jahres
bei pm Frauen mit Osteoporose, Anbaumarker aber bereits nach 6 Monaten
auf Ausgangsniveau

Bisphosphonattherapie im Anschluf3 vermutlich sinnvoll zum vollen Erhalt
der Knochenmasse nach Therapieende (Vermeidung Anschlul3frakturen
nach Absetzen von Denosumab: Popp AW et al. Ol 2016; Lamy O et al.
JCEM 102.354, 2017) ?

Ohne weitere Langzeitstudien (Ublich 3 Jahre) Zurlickhaltung bei Ost.Pat.
mit

- KHK oder AVK oder Aneurysma

" renaler Osteopathie

L TNF vermittelten Erkrankungen wie Arthritis, Crohn, Colitis etc.
: Immun-kompromitierten Patienten (z.B. Transplantierte oder

Patienten unter dauerhafter Glukokortikoidbehandlung)
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Antiresorptive Standardtherapie
der Osteoporose

CFU-M M RANKL

‘kﬂl‘) RANK

Glukokortikoide PTH Prafusions-Osteoklast

PGE, 99 =)

Vitamin D ! =~
_—
IL-11 (K’
IL-6 Vielkerniger

[ “ « Osteoklast
L1 Denosumab B>

» ([
"

PTHrP “u o \.,
. S Aktivierter ‘
R Osteoklast

7Osteob|ast

TNF-o

-
-
-
=
<.
]
-
-
L =

CFU-M = colony forming unit macrophage

Boyle WJ, et al. Nature. 2003;423:337-342. 72 A BPrarird | S\, Sh S

Hofbauer LC, Schoppet M. JAMA. 2004;292:490-495.
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Frakturrisiko und Dichteanderung

unter Therapie
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RR =0.75 - .03 * (% treatment - placebo difference in spine BMD)

Normales Risiko
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Raloxifen

Alendronat
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Alendronate

@ smgiomg, n =2027°

@ 5mg/i0mg, n= 4432%

@ combined dose, n = 994>
Calcitonin

combined doses, n = 208°

100 1U, n = 543"

© 200w, n=557"

& 30010, n=548"
Estrogen Replacement Therapy

O o0.1mgn=75®
Etidronate

@ pooled doses, n = 423'%
. 400 mg, n = 667

T T

4 6

Percent Difference in Spine BMD
(Active vs. Placebo)

Regression Line

Raloxifene

@ s0mg. n=s133"
120 mg, n = 51480
Risedronate

@ s5mon=690"

e S5mg,.n= 1641"7
Tiludronate

& s0mg n=1226"
o 200 mg, n = 12266

Size of Study

Cummings et. al, Amer. J. Med. 112; 9332-9343, 2002




QO UniversitatsKlinikum Heidelberg

Frakturrisiko und Dichteanderung
(bel sichergestellter Compliance !)

Vertebral
Fracture
Risk

Risedronate trial Alendronate trial

< 0% > 0%
BMD change from baseline

>-4% -4-0% 0-4% > 4%
BMD change from baseline

Seemann E Bone 41:308-317,2007
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Zebaze RMD et al.
Lancet 375:1729-1736,
2010




OO UniversitatsKlinikum Heidelberg

Kortikale Porositat
bei Frauen mit SH-Fraktur

Kortikale Porositéat
unter BP Therapie

INTRACORTICAL POROSITY

(PER CENT)
Cortical porosity

n=12
i Error bars= S.E.M.
{....p<00l

%]

POROSITY [

CADAVER THA FRACTURE
Keine Fraktur ~ Coxarthrose SH# PLACEBO

T 1 aLL Bl FcvaLe
Roschger P et al. Bone 29:185-191, 2001

Barth RW et al. Clin Orthopaedics Rel Res 283:178-186, 1992
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Risedronat reduziert kortikale Porositat

Risedronate Placebo
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Borah B et al. JIBMR 25:41-47, 2010
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Denosumab Reduces Cortical Porosity of the Proximal Femoral Shaft in
Postmenopausal Women With Osteoporosis
Placebo in =22) mDenosumab (n = 28)
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Total Cortex Compact-appearing Outer Transitional Inner Transitional
Lortex Jone Zone
Percentage change from baseline at 36 months in proximal femoral total cortical porosity assessed distal to the lesser
trochanter in response to denosumab or placebo treatment. In the denosumab group, porosity decreased in all regions relative
to baseline at 36 months. The reduction in porosity of the total cortex was mainly attributable to decreases in porosity of the
compact-appearing cortex and outer transitional zone. Porosity remained unchanged relative to baseline in the placebo group.

The differences in porosity in the denosumab group relative to placebo at 36 months were significant in all regions (all
p <0.01).

Zebaze R et al. Journal of Bone and Mineral Research. 31:1827-1834, 2016
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Raloxifen

Raloxifene Use for The Heart trial (RUTH Studie)

Welchen Fortschritt bringt diese Substanz ?

Ergebnisse

Reduziert das Risiko klinisch relevanter WK-Frakturen um 35%
Reduziert das allgemeine Brustkrebs-Risiko um 33%
Keinen signifikanten Effekt auf das Risiko prim. CV-Ereignisse (HR 0,95)

Keinen signifikanten Unterschied bezigl. des allgemeinen Stroke-Risikos

ABER: Raloxifen assoziiert mit einem erhohten Risiko
fur letalen Stroke (um 49% hoher)

Risiko flr vendse Thrombembolien um 44% erhdht
Nutzen Geringe Frakturpravention
abwagen  Verstarkung postmenopausaler Beschwerden
Thrombembolie Risiko erhdht wie bei Ostrogenen

Barrett-Connor et al., N Engl J Med 2006; 355:125-137
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Zusammenfassung

Standardtherapie der Osteoporose sind die Bisphosphonate.
Bei sichergestellter Compliance gibt es keine , beste* Substanz.

Neue Frakturen (Ursache!) oder Dichteverluste < 4 %/a (g/cm2 Werte)
In den ersten 2 Jahren einer BP Therapie sind keine absolute
Indikation zum Praparatewechsel,

eher fUr einen langeren Therapiezeitraum.

Alternativen mussen entsprechend der individuellen
Krankheitssituation des Patienten und der bekannten
Nebenwirkungsprofile gepruft werden.

Experten Rat: Nach Absetzen/Pausieren von Nicht-Bisphosphonaten
(z.B. Denosumab, Teriparatid) 1-jahrige BP-Nachbehandlung

oder zumindest Dichtekontrolle schon nach 6-12 Monaten und dann
jahrlich erscheint zweckmalfig.
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ngeckmérsiger Osteoporose-Therapie-Algorithmus

Orales Bisphosphonat plus orale Kalzium-Vitamin-D-Basistherapie®

Unvertraglichkeit, Malassimilation, fragliche Compliance

Bisphosphonat iy, (statt oral) plus orale Basistherapie

Unvertriglichkeit, Kreatinin-Clearance <40 ml/min, fragwiirdige eder unbelriedigende
Wirksambkeit nach 1- bis 1-jihriger konsequenter Anwendung eines Bisphesphonats

Basistherapie” weiter plus Alternativpriaparat
(stehe , Substanzwechsal") z. B.

weibliche Patientinnan ménnliche Patienten

Denosumab Denosumab
Raloxifen 1-34 Teriparatid
1-34 Teriparatid (Fluorid)
(Fluorid)

(Ostrogene?)

Konsens fur Baden-Wirttemberg Uniklinik HD, KV, MDKs
Verordnungsforum 25 und KVBW Internet-Seite







	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23
	Foliennummer 24
	Foliennummer 25
	Foliennummer 26
	Foliennummer 27
	Foliennummer 28
	Foliennummer 29
	Foliennummer 30
	Foliennummer 31
	Denosumab Reduces Cortical Porosity of the Proximal Femoral Shaft in Postmenopausal Women With Osteoporosis
	Raloxifen �Raloxifene Use for The Heart trial (RUTH Studie)
	Foliennummer 34
	Foliennummer 35
	Foliennummer 36

