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Leitlinie: Indikation zur Diagnostik
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W, 68 Jahre, spontane Wirbelkörperfraktur
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Die Basisdiagnostik besteht aus ….



5

Indikationen für eine Basisdiagnostik
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Die Basisdiagnostik besteht aus ….
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Primärer Hyperparathyreoidismus

Calcium i.S. ↑↑↑

anorg. Phosphat i.S. ↓↓

Calcium i. Urin ↑↑
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Die Basisdiagnostik besteht aus ….
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Morbus Basedow - Hyperthyreose
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Cardoso LF 2014
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Definition der Osteoporose 

 DXA-Knochendichtemessung an der 

Lendenwirbelsäule (L1-4) und/oder am 

proximalen Femur (Gesamtareal oder 

Schenkelhals) um mehr als –2,5 

Standardabweichungen vom Mittelwert einer 30-

jährigen Frau abweicht.
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INDIKATION FÜR EINE SPEZIFISCHE 
MEDIKAMENTÖSE THERAPIE
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4 Indikationen für eine Basisdiagnostik

• Hypertonie: Ramipril 5 mg/die

• Reflux: Pantoprazol 40 mg/die 

seit 7 Jahren

• Raucherin

• Mutter: Femur-Hals-Fraktur mit 

78 Jahren
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Leitlinie DVO 2014
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INDIKATION FÜR EINE SPEZIFISCHE 
MEDIKAMENTÖSE THERAPIE
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Trabecular Bone Score (TBS)
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Trabecular Bone Score (TBS)



Silva et Bilezikan, Arq Bras Endocrinol Metab. 2014;58/5
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Trabecular Bone Score (TBS)
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Trabecular bone score: perspectives of an 
imaging technology coming of age

Table 1. TBS cutoff points in postmenopausal women proposed by an 

international working group of TBS users (13)

TBS value (unitless) Classification

≤ 1.200 Degraded microarchitecture

1.200 to 1.350 Partially degraded microarchitecture

≥ 1.350 Normal

Silva et Bilezikan, Arq Bras Endocrinol Metab. 2014;58/5
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Leitlinie DVO 2014
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INDIKATION FÜR EINE SPEZIFISCHE 
MEDIKAMENTÖSE THERAPIE
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Behandlungsindikation

der Osteoporose !?!
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Ego Seeman and John A Eisman, Med J Aust 2004; 180 (6): 298-303.

Mortality Reduction
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Mortalitätsdaten

*p-Wert für Interaktion vs. niedriges Risiko: p = 0,03; PMO: Postmenopausale Osteoporose ; 
KHK: Koronare Herzkrankheit; Vert. Fx: vertebrale Fraktur; SQ1/SQ2: Grad 1 nach Genant; SH: Schenkelhals
1. Lyles et al., N Engl J Med 2007;357:1799-809; 2. Center et al., J Clin Endocrinol Metab 2011; 96: 1006–1014; 
3. Grady et al., Am J Med 2010: 123, 469.e1-469.e7; 4. Cummings et al., N Engl J Med 2009;361:756-65; 
5. Boonen et al., J Clin Endocrinol Metab 2011;  96:1727–1736

Substanz Population Studienart Effekt P-Wert

Zoledronat

vs. Placebo1

(HORIZON-RFT)

Prävalente Femurfraktur RCT 9,6% vs. 13,3% p < 0,01

Alendronat / 

Risedronat vs. 

no treatment2

Frauen (+ Männer) ≥ 60 J. Prospektive 

Kohortenstudie

9,8% vs. 43,1% p < 0,0001

Raloxifen3

(MORE/CORE/

RUTH)

MORE/CORE: PMO

RUTH: KHK

RCTs: 

MORE/CORE

MORE/CORE/
RUTH

1,8% vs. 2,5%

7,9% vs. 8,7%

p = 0,04

p = 0,05

Denosumab4,5

vs. Placebo

(FREEDOM)

Gesamtpopulation

≥ 2 vert. Fx SQ1 oder 

≥1 Fx ≥ SQ2

≥ 2 vert. Fx SQ1 oder 

≥ 1 Fx ≥ SQ2 + 

SH-T-Wert ≤ -2,5

RCT 

Post hoc

Post hoc

1,8% vs. 2,3%

1,8% vs. 4,9% 

1,6% vs. 7,1%

p = 0,08

p = 0,02

p = 0,01

pinteraktion = 0,03
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Empfehlungsgrad DVO-Leitlinie 2014

Substanz Mortalität Vertebrale 

Frakturen

Nonvertebrale 

Frakturen

Hüftfrakturen

Alendronat B A A A

Bazedoxifen A B

Denosumab A A A

Östrogene A A A

Ibandronat A B

PTH (1-34) A B

PTH (1-84) A

Raloxifen C A

Risedronat B A A A

Strontiumranelat A A B

Zoledronat B A A A

X

B
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Denosumab (Prolia – Xgeva)
FREEDOM Extension: 6 (8)-Jahresdaten BMD

+ 15,2 % + 7,5 %

+ 9,4 %
+ 4,8 %

Brown JP et al., ACR Scientific Meeting, Chicago/IL 2011 (# L8).

+13,8%

+4,8%

+18,5%
+8,2%

8 8

http://acr.confex.com/data/abstract/acr/2011/Paper_24541_abstract_21846_0.jpg
http://acr.confex.com/data/abstract/acr/2011/Paper_24541_abstract_21846_0.jpg
http://acr.confex.com/data/abstract/acr/2011/Paper_24541_abstract_21846_0.jpg
http://acr.confex.com/data/abstract/acr/2011/Paper_24541_abstract_21846_0.jpg
http://acr.confex.com/data/abstract/acr/2011/Paper_24541_abstract_21846_0.jpg
http://acr.confex.com/data/abstract/acr/2011/Paper_24541_abstract_21846_0.jpg
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Bone HG Osteoporosis Int 2016
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Therapietreue

Therapieeinhaltung nach 1 Jahr (GRAND-2): 

75% Denosumab

30% orale Bisphosphonate

(pos. NW erläutern, KD, Kontrolle, Recall zur Injektion)



Kombinationstherapie



Änderung der Knochenmineraldichte
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*p < 0,05 vs. 

Ausgangswert

Denosumab

Teriparatid

Denosumab+Teriparatid

Tsai et al. Lancet. 2013 Jul 6;382(9886):50-56



Romosozumab (sclerostin monoclonal antibody)

or Alendronate for Fracture Prevention

in Women with Osteoporosis

N Engl J Med 2017; 377:1479-1480October 12, 2017

http://www.nejm.org/doi/abs/10.1056/NEJMoa1708322
http://www.nejm.org/doi/abs/10.1056/NEJMoa1708322
http://www.nejm.org/doi/abs/10.1056/NEJMoa1708322
http://www.nejm.org/toc/nejm/377/15/


Therapiedauer (Leitlinie)

…)

1.

2.

3.

4.





5 Jahre



>5 Jahre



Severe Rebound-Associated Vertebral Fractures After Denosumab

Discontinuation: 9 Clinical Cases Report

Lamy O et al. JCEM Febr. 2017



Bisphosphonate und Denosumab

 Atypische Femurfrakturen:

Selten, Auftreten vor allem bei einer Langzeittherapie

 Kiefernekrosen:

Selten, regelmäßige zahnärztliche Untersuchungen mit geeigneten 
Präventivmaßnahmen und guter Mundhygiene sind sinnvoll

 Hypokalzämie:

Selten schwere symptomatische Hypokalzämie, vor allem bei 
Patienten mit erhöhtem Risiko für eine Hypokalzämie





Bilezikian JCEM 2012

1. Based on three identified patients in the registry treated with oral alendronate for

osteoporosis and a denominator of 780,000 people in Germany on a

bisphosphonate for osteoporosis, the estimated prevalence of bisphosphonate-

associated ONJ was approximately 1 in 250,000 (0.0004%) (71).

2. In contrast, several surveys of oral and maxillofacial surgeons have generated

higher prevalence estimates (0.001–0.10%) (72–74), perhaps due to selection bias

in the survey approach.

3. Of the 300 cases of ONJ identified, 97.6% were in patients with 

underlying malignancy.



Osteonecrosis of the Jaws in Taiwanese Osteoporotic Patients

Treated With Oral Alendronate

J Clin Endocrinol Metab 99: 2729–2735, 2014





Etiology and pathophysiology of medication-related ONJ

(MRONJ) remain unclear 

Hypotheses

• inhibition of osteoclastic bone resorption and remodeling

• inflammation and infection

• inhibition of angiogenesis

• soft tissue toxicity

• immune dysfunction 

ONCOLOGY LETTERS 14: 127-136, 2017



Osteoporosis 60 mg denosumab injections every 6 m ONJ 0% 

oral BP BRONJ ≤0,05%

metastatic bone cancer monthly 120 mg denosumab ONJ 0-5%

intravenous BP BRONJ ≤10%

1. tooth extraction in 14 patients (54%)

2. apical periodontitis in 2 patients (8%)

3. occurred at the site of the dental procedure

4. but 6 cases occurred spontaneously without a dental procedure. 

no clear relationship between the duration of denosumab treatment 

Review of the Literature

25. Cummings SR, San Martin J, McClung MR, Siris ES, Eastell R, Reid IR, Delmas P, Zoog HB, Austin M, Wang A, et al: Denosumab for prevention of fractures in postmenopausal women with osteoporosis. N Engl J Med 361: 756-765, 2009.

26. Roux C, Hofbauer LC, Ho PR, Wark JD, Zillikens MC, Fahrleitner-Pammer A, Hawkins F, Micaelo M, Minisola S, Papaioannou N, et al: Denosumab compared with risedronate in postmenopausal women suboptimally adherent to alendronate therapy: Efficacy and safety

results from a randomized open-label study. Bone 58: 48-54, 2014.

27. Nakamura T, Matsumoto T, Sugimoto T, Hosoi T, Miki T, Gorai I, Yoshikawa H, Tanaka Y, Tanaka S, Sone T, et al: Clinical trials express: Fracture risk reduction with denosumab in Japanese postmenopausal women and men with osteoporosis: Denosumab fracture

intervention randomized placebo controlled trial (DIRECT). J Clin Endocrinol Metab 99: 2599-2607, 2014.

28. Dinca O, Bucur MB, Bodnar D, Vladan C and Bucur A: Extensive osteonecrosis of the mandible after therapy with denosumab following bisphosphoantes therapy. Acta Endo 10: 457-462, 2014.
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Infection

Prevention



Recommendation 6

• A dental assessment is recommended, where feasible, prior to commencement of 

bisphosphonates, and any pending dental or oral health problems should be dealt with prior 

to starting treatment, if possible. Patients should be informed of

the risk of developing ONJ, especially with tooth extractions and other invasive dental 

procedures. ……

• Patients should have serum calcium measured prior to starting treatment. …. 

receiving intravenous bisphosphonates

(zoledronic acid) should be monitored for renal function prior to starting this 

treatment, … serum creatinine ….

• Calcium and vitamin D supplementation is recommended ….

Use of Adjuvant Bisphosphonates and Other Bone-Modifying Agents in Breast 

Cancer: A Cancer Care Ontario and American Society of Clinical Oncology 

Clinical Practice Guideline

JOURNAL OF CLINICAL ONCOLOGY, June 2017
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