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eHx: 1 kataypa . _ -

OMZ3 (tuxaio) National Osteoporosis Foundation:
any of the following:

Ooteomnevia * T-score <-2'5

* hip fracture risk >3% orotic fracture risk >20%

* history of hip off spine fracture

women with preexisting vertebral fractures => approximately 4 times greater risk of subsequent vertebral fractures

than those without prior fractures
Klotzbuecher CM, J Bone Miner Res. 2000 Apr;15(4):721-39.
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Research ¥ Education ¥ News & Views ¥ Ca

i Calcium intake and risk of fracture: systematlc review

1 gMJ 2015 351 dok. https://do'\.orgﬂo.\ \36/bmi.h4580 (Published 29 September 2015)
as: BMJ 201 5:351:h4580

Cite this
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Effects of vitamin
systematic review our findings SU&

Mark J Bolland, PhD 2 =

Published: October 04, 2018
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Bt A3 & kataypa

H xopriynon
CUMMANPWHATWY Bt D

AEN €xeL dpaon
oto KAGOE katayua, oe
KAGE mAnBuouo

: fotad 2022 Mar, 107(3) 882-898 PMCID. PMC3852203
Publshed online 2021 Oct 23 doi: 10,121 omVoeah7 42 PMID: J2687206

Vitamin D Supplementation and Fractures in Adults: A Systematic Umbrella Review
of Meta-Analyses of Controlled Trials

H xopriynon

CUMMANPWHATWY BLt D ME

aoBEotio £xet pia MIKPH

(AN onpuavtikn) 6pdon | rBavwc o€ eL6LkoUC

ot Helwon tou nAnBuopoug (my
Kataypatog, aAla OXI oto bpupatomolnéva atopa)
YEVIKO MANnOuUoMG
(community-dwelling
people) -

ChakhtouraM et al. Vitamin D supplementation and fractures in adults: A systematicumbrella review of
meta-analyses of controlled trials. J Clin Endocrinol Metab 2022 Mar; 107:882.
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’ ~ J BMD {g/cmd YAT-
KATL, e\t 0 5 j

, => FRAX
Xpovia

. £
20 30 40 50 60 70 8 90 100
Age fyears)

1 2 3
BMD Young-Adult Age-Matched
Region (g/em®) T-score Z-score

Radus 33% 0.560 -3.7 -2.0

OL YEWUETPLKEC LOLOTNTEC TOU 00TOU OTO ATIW TUAMA TNG KEPKIdAG
€Xouv UPNAN CUOXETLON HE TOV KATOYHATLKO oudO oTnV 6la avaTopLKN
B€on, aAla kat €€ tloov LY NAN CUGKETLON LLE TOV KOTOLYHLOTLKO 0U80
OTOV QUXEVA TOU LNpLoilou ootou

J Clin Densitom 2008; 11:123-162.
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QPVNTLKOC AD

Ca & VitD3

The incidence of fractures during treatment with antiresorptive agents in a clinical setting is considerably higher than that
observed in randomized clinical trials

* Inadequate compliance to treatment

* lack of supplementation of calcium and vitamin D

Adamis, et al. ICARO Study Group. Fracture incidence and characterization in patients on osteoporosis treatment: the ICARO s tudy.

J Bone Miner Res. 2006 Oct;21(10):1565-70
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» 22 incident fragility fractures and/or a BMD decrease greater than the least significant change

e 25.8 % of PO postmenopausal women inadequately responds to bisphosphonates, despite a good
compliance to therapy and normal 250HVitD levels.

» The current smoking

» Baseline bone turnover (ALP) in the upper part of the normal range

Cairoli E, Eller-Vainicher C, Ulivieri FM, Zhukouskaya VV, Palmieri S, Morelli V, Beck-Peccoz P, Chiodini I. Factors associated with bisphosphonate treatment
failure in postmenopausal women with primary osteoporosis. Osteoporos Int. 2014 Apr;25(4):1401-10.
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Eldka pe DEN
Yro Ca : 1.7% (RCTs) éwc 7,4% 2E Hx vedpoABiaong ?
Osteoporos Int 31, 655-665 (2020)
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Katayuata

Burt LA, at al Effect of high-dose vitamin D supplementationon volumetric bone density and bone st

avBpakwo Ca

JAMA
2019; 322: 736—45.
Sanders KM, Stuart AL, Williamson EJ, et al. Annual high-dose oralvitamin D and falls and fractures in older women: a randomized controlled trial.

JAMA 2010; 303: 1815-22.
Smith LM, Gallagher JC, Suiter C. Medium doses of daily vitamin D decrease falls and higher doses of daily vitamin D3 increase falls: a randomized

clinical trial. J Steroid Biochem Mol Biol 2017; 173: 317-22.
Bischoff-FerrariHA, Dawson-Hughes B, Orav EJ, et al. Monthly highdose vitamin D treatment for the prevention of functionaldecline

a randomized clinicaltrial. JAMA Intern Med 2016; 176: 175-83.
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Teriparatide showed a 56% reduction of hip fractures
@ versus controls
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Feollies EAE%XI.SEC i(ds)’ A2 ehite eGFR < 30 ml/min Risedronate 75

Ta AOD eival avtevdelén yia eGFR

<30

Denosumab ?
(AEN €xeL vedpikn kaBapon)

15% of patients experienced mild to severe hypocalcemia

Serum calcium levels decreased starting at day 20 and nadired at 2 months
no subject taking adequate supplementation with calcium and vitamin D (up
to 1000 mg daily and 800 IU daily, respectively) became hypocalcemic

YV VY

Block GA, Bone HG, Fang L, Lee E, Padhi D: A single-dose study of denosumab in patients with various degrees
of renal impairment. J Bone Miner Res 27: 1471-1479, 201
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AmotuyLla Beparmetac

META aro 1 xpovo aywync:

* 2 koraypara eubpauvototntag Kataypo MAK ? OXI : dkpa XELPA, KPAVLO, AKPOC Ttodac, TAK

e 1 kataypa kot emtdeivwon tng BMD (idta AEXA ):

» 5% 0Mz2z

» 'H/ ka1 4% woxio

Makras P, Anastasilakis AD, Antypas G, Chronopoulos E, Kaskani EG, Matsouka A, Patrikos DK, Stathopoulos KD, Tournis S, Trovas G, Kosmidis C. The 2018
Guidelines for the diagnosis and treatment of osteoporosis in Greece. Arch Osteoporos. 2019 Mar 15;14(1):39



Arotuyila Beparelag
2012 SR

A Diez-Perez®, 1D Adachi?, D Agnusdeia, J P Bilezikian®, JE Compston®, SR Cummings®, R

Eastell’, EF Eriksen®, ] Gonzalez-Macias®, UA Liberman®®, DA Wah!*!, E Seeman®?, JA Kanis®®, C

Cooper™ for the IOF CSA Inadequate Responders Working Group

If these response criteria are not fulfilled within a year of starting treatment, modification of treatment should
be considered :

o) Two or more incident fragility fractures

b) One incident fracture => and

» elevated serum BCTX or PINP at baseline with no significant reduction during treatment

» asignificant decrease in BMD, or both

c) Both no significantdecrease in serum BCTX or PINP AND a significantdecrease in BMD

Diez-Perez A, Adachi JD, Agnusdei D, Bilezikian JB, Compston JE, Cummings SR, Eastell R, Eriksen EF, Gonzalez-Macias J, Liberman UA, Wahl DA, Seeman E,
Kanis JA, Cooper C; IOF CSA Inadequate Responders Working Group. Treatment failure in osteoporosis. Osteoporos Int. 2012 Dec;23(12):2769-74.
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KAGE MNMOTE DEXA ?

* Jupdwva pe to Endocrine Society n emaveéetaon yuvalkwy pe ooteonopwon YMNO Bepaneia Oa mpemnel va
yivetal og 1-3 xpovia
J Clin Endocrinol Metab 2019; 104:1595

Makras et al. Arch Osteoporos (2019) 14:39

* 1o American College of Physicians (0niw¢ kaL to American Academy of Family Physicians) cuviotd évapén
aywyngyLa 5 xpovia XQPIZ evélapeon napakoAovOnon tg BMD

Ann Intern Med. 2017;166:818-839

It is common to re-assess BMD after 2—6 years of treatment

[ts.

American College of Rheumatology 192

Don't routinely repeat DXA scans more often than once every two years

FRQUENE LESting (€.0.. €2 years) & unnecessary in most patients
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K A@ E |_| OT E D EX A ? Mc;l;ifofgng Osteoporosis Therapy With Bone

Densitometry
Misleading Changes and Regression to the
Mean

most women who lose BMD

during the first year of treatment with alendronate or raloxifene

will gain BMD if the same treatment

is continued for a second year

Cummings SR, Palermo L, Browner W, et al. Monitoring Osteoporosis Therapy With Bone Densitometry: Misleading Changes and Regression to the Mean.
JAMA. 2000,283(10):1318-1321.
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n ouyvn (repimou kaBe 3 xpovia) napakoAovBOnontng BMD og acBeveic pe ooteonopwon
v AEN 1podSikdleL tnv amadvtnon otn Bepareia ko

v low¢ paAota odnynosLoe un-amapaitnteg aAAayEg otnyv Bep mpoogyyLon

Kline GA et al. Diminishing value from multiple serial bone densitometry in women receiving antiresorptive medication for osteoporosis.
J Clin Endocrinol Metab 2021 Sep; 106:2718.



Metlwon BMD

8.0% and 16.9% had
decreases in the
second monitoring

‘Evapén Bep interval (3.2y)
In the first interval but only 1.4%
(3y), 3.2% and 6.5% showed repeated

losses in both
intervals (3+3).

Kline GA et al. Diminishing value from multiple serial bone densitometry in women receiving antiresorptive medication for osteoporosis.
J Clin Endocrinol Metab 2021 Sep; 106:2718.
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Follow-up over 15 years have not shown that osteosarcoma is a problem in humans
and the US Food and Drug Administration
now permits teriparatide use

for more than 2 years in patients at continuing high risk

Reid IR, Billington EQ. Drug therapy for osteoporosis in older adults.
Lancet. 2022 Mar 12;399(10329):1080-1092.
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o Prevent Fractures in Men and Women: A
Clinical practice Guideline Update
American college of physicians ™ .

Managing Osteoporosis in Patients on Long-Term
Bisphosphonatc Treatment: Report of a Task Force of the
society for gone and Mineral Research
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Endocrinol Metab = Volume 36(2); 2021 = Article 4.) Chect

» Evaluation before starting treatment: All patients should be evaluated for factors contributing to skeletal fragility and fracture risk [37], with ap-

propriate interventions for those that are correctable. Fracture risk should be assessed considering all available clinical information, including bone ZL36yZ70-218.

mineral density (BMD), clinical risk factors for fracture. and spine imaging. when appropriate. for identification of vertebral fractures [38]. Imaging  |M.2021.970
of the spine can be conveniently done with vertebral fracture assessment (VFA) by dual-energy X-ray absorptiometr XA) at the same time BMD .
: R p . y ” (VEY o 4 g4 e el iy for Osteoporosis

Identifying a treatment target: When treatment 1s started because of T-score <-2.5, a reasonable treatment target 1 T-score at least >-2.0. When
treatment 1s started with T-score >-2.5, consider a target of increasing BMD Dy at least 1.0 T-score units.

tice guidelines from endocrinology organizations have suggestions for selecting initial therapy based on level of fracture risk. with anabolic therapy
a consideration as initial therapy when fracture risk is very high [33-35].

* Monitoring treatment: Patients should be monitored for treatment efficacy and safety. as well as to assess progress toward the treatment target.
This is typically accomplished by measuring BMD every 1 to 2 years according to clinical circumstances and availability of DXA. Repeating spine
imaging may be helpful for identifying incident vertebral fractures [39]. recognition of which might lead to a change in therapy.

* When the patient is not on a pathway to reach the treatment target or there is a change in fracture risk assessment: When a patient is not re-
sponding to treatment. or responding to treatment but not likely to reach the treatment target. or has a change in fracture risk according to having a
new fracture, consideration should be given to a change in therapy. This may be switching from a mild antiresorptive drug to one that is more potent.
or switching from an antiresorptive drug to an anabolic drug. or possibly adding an anabolic to an antiresorptive [27].

* When the patient is on a pathway to reaching the treatment target: Continue treatment.

* When the treatment target is reached: Since osteoporosis is a lifelong disease, lifelong attention to reducing fracture risk is warranted [40]. Pa-
tients who have reached a treatment target after completing a course of therapy with an anabolic agent should be switched to an antiresorptive drug
to enhance and consolidate the benefits achieved. Patients who have reached a treatment target with long-term bisphosphonate therapy are potential
candidates for a bisphosphonate holiday [41], with appropriate monitoring and resumption of treatment when the therapeutic effect has dissipated.
For those who have reached a treatment target with denosumab. the same freatment could be continued or the patient switched to a bisphosphonate
[36]. The risk of osteonecrosis of the jaw with long-term therapy may be minimized by maintaining good oral hygiene. Long femur imaging by
DXA may be helpful to recognize focal cortical thickening that is associated with atypical femur fractures [42].
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