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‘Evag avopag 45 eTwWV TTAPATTEUTTETAI OE OOG
AOYW OKTIVOAOYIKNG OOTEOTTEVIOG OTO TTACICIO
EAeyxou xapnAng Ooc@ualAyiag. Avagépel OTI N
MNTEPQ TOU EIXE UTTOOTEI £VO KATAYHO TOU I0XiOU
EKEIVOG OEV £XEI I0TOPIKO KATAYMATWY KOI TO
UTTOAOITTO OVAHVNOTIKO TOU €ival apvnTIKO
EKTOG ATTO VA KOAIKO vE@POU o€ nAIKia 40 eTwv
KaTtrvilel Trepitrtou 20 TOIYAPA NMEPNCIWGS ,TTIVEI
3-5 TroTtd TNV £OOMAda Kal gival Anuooi10g
UTTadAANAoG.

H avTikeIPJeVIKN TOU €€€TaoN €ival XWpPIg
1010iTEPpa eupnuata Y=173,B=75 AM2=25.1



NMAIKOZMIA ENINTQZH TQN
KATAI MATQN

39% 2TOY2 ANAPEZ
30% a1rd Ta KATAYHOTA 10Xi0OU
42% a1TO TA KAIVIKO OTTOVOUAIKA KATAYUATO
20% a1rdé Ta KATAYHOTA TOU QVTIBpaxiou
25% Q1o T KATAYUATA TOU Bpaxioviou

Johnell O,Kanis JA Osteop Int 2006



Epidemiolaogy of rib fractures in older men: Ostecporotic
Fractures in Men (MrOS) prospective cohort study

WHAT IS ALREADY KNOWN ON THIS TOPIC

Rib fractures are the most common clinical fracture in older men
24% OF ALL NON-SPINE FRACTURES

WHAT THIS STUDY ADDS

BMJ 2010;340:c1069




Annals of Internal Medicine

Meta-analysis: Excess Mortality After Hip Fracture Among Older
Women and Men

Patrick Haentjens, MD, PhD; Jay Magaziner, PhD; Cathleen 5. Colén-Cmernc. MD; Dirk Vanderschueren, MD, PhD; Koan Milisen, RN, PhD;
Briglile Velkenlers, MD, PRD; and Sleven Boonen, MD, PhD

* 3 MHNEZ META KATAIMA IZXIOY
« RELATIVE HAZARD 5.75 I'YNAIKEXZ
7.95 ANAPEX2

Ann Interm Med. 2010;152:380-390.



Women Men
_ [ General pepuiation
’ DFH]"_.":-‘.‘ Aahon
1=
| o <l =l [
60-64 65-69 70-T4 'S5
[ lvf
Women Men

— —— General population
'&;'s — Hip fracture
o Vertebral fracture
1 (Y N Major fracture

| W, - N

Lt:l; rank P, 201

] 1 ] 1

B D i I



EMIBIQZH META AITO 2[MONAYAIKO KATAI'MA

without vertebral deformity
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EMINTQ2ZH 2MTONAYAIKQN
KATAI MATQN

5.7/1000 person years &
10.7/1000 person years ¢
2.uxvoTepn evrotmion ©12-0O1
EPOS JBMR 2002



KINAYNOZ KATAITMATOXZ META AIMTO NPOHIOYMENO KATAIMA

Men
Prior spine fracture Prior hip fracture  Prior shoulder fracture

111 !

-

- W
- W O O

-

© o
-

=)
o
o
b
——
L
©
-
@
L
=
O
©
—
L

- W
- W O O

o
w

o
—

Hip Forearm Spine Hip Forearm Spine Hip Forearm Spine
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High-Trauma Fractures and Low Bone
Mineral Density in Older Women and Men

Table 3. Relative Hazard of High- and Low-Trauma ure per 1-SD Decrease In BMD at
the Total Hip, Femoral Neck, and Lumbar Spine for SOF Women and MrOS Men

RH (95% ClI)

| 1
Women Men

| 1] |
High-Trauma Low-Trauma High-Trauma Low-Trauma
BMD Location Fracture Fracture Fracture Fracture

Total hip
A&:ddg_.cx:’:’ 147(128-160) 150(144-156)| 158(1.27-1.97) 1.67(1.40-187)
Uitivanate-adjusted®
Femoral neck
A‘_.r: d.‘ usiec
Multivanate-adjusted®
Lumbar spine
Au:‘ d.‘ usiec
Multivanate-adjusted®
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NEWS

A Fracture Is a Fracture Is a Fracture

Using levels of trauma to define osteoporotic fractures may be a thing of the past

Neil A. Andrews
Managing Editor, IBMS BoneKEy







OPOAOTI'IA

« BMC= H mmoodtnTa TV YHETAAAIKWY OTOIXEIWV TTOU
UETPOUVTAI O€ £€va TUNMA TOU 0oTOoU(Q).

« aBMD=BMC/em@aveia TnG TTPoBAAAOUEVNC EIKOVOAC TOU
ooTtou (DXA-g/cm2).

« vBMD=BMC/byko Tn¢ tTeploxnc evolagpépoviog( QCT, p
QCT-g/cm3)



A. Dual cnergy X-ray B. Peripheral quantitative C. High resolution pqCT
absorptiometry (DXA) compuled tomography (pqCT) (HR-pqCT)

Multislice

Single slice

( -\ rcal) bone minera.l density = volumetric BMD (YBMD),
( *UBMDJ = bone mineral _Icortical or trabecular density
content (BMC or bone mass)
divided by bone arca (BA) Cortical geometry: == = periosteal
perimeter
BMD ( g ’) _ BMC (g) = endocortical
cm?/  BA (em?) perimeter

Trabecular morphology
(number, thickness.
fractional volume, ...)

Limiled geometrical inlormation = cortical area
c.g. hip axis length, neck-shaft > = corlical

angle, femoral neck width. .. thickness
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B Women (0 & 28)
B Men (0 = 18)
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AGE RELATED BONE LOSS
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Endocrine Raviews, May 2010, 31(3)




JOURNAL OF BONE AND MINERAL RESEARCH

Yolume 22, Number 2.0 2005

Published online on October 15, 2007 dol: 10,1359/ JBMR.071020
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A Population-Based Assessment ol Rates of Bone Loss al Mulliple

Skeletal Sites: Evidence for Substantial Trabecular Bone Loss in
Young Adult Women and Men

R T.awrence Riggs.' 1. Joseph Melton TI1.” Richard A Rahh,* Jon T Camp,® Flizabeth T Atkinson,” Tisa McDaniel
Shreyasee Amin,* Peggy A Roulean,” and Sundeep Khosla'




2MNOINMQAEZ O2TOYN

N'YNAIKEX ANAPEx

Distal radius

Distal tibia

R e N L R |

Lumbar spne

20 30 40 50
Aje, yrs 10 20 30 ¢« 50

YIS since menopause




OAOIQAEZ O2TOYN

Distal radius

N'YNAIKEZ

20 30 40 50
YTrs since menopause

l

ANAPEX




A 24-Yr-Old Man

ThSp
2.33/mm 0070 mm 0Q.34% mur

HR pQCT

S Khosla et al JBMR 2006

C

Figure 1. The Effects of Aging on Trabecular Bone
Struclure.
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Cross-Sectional Moment of Inertia
CSMI = n/4 (r4 outer — r4 inner)

Area (cm?2) 2.77 2.77 2.77
CSMI (cm4) 0.61 1.06 1.54
Bending Strength 100% 149% 193%
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Aetiology No of Patients (%) Age (yr)

Primary Osteoporosis 80 (57.1%) 55.,6%+16.4
Secondary osteoporosis 160 (42,9%) 61,3%+5,8
Hypogonadism 14(10%) 62,6+11,4
Corticosteroids 16(11,4%) 64,5%10.09
Hypercalciuria 12(8,5%) 50,4181
Malabsorption of Ca 7(3,7%) 67%17,3
Multiple causes 5( 3,5%) 59,8%+13,2
Hypogonadism + Hyperthyroidism | 1
Hypogonadism + Hypercalciuria 1
Corticosteroids + Haematol disord | 1
Hyperthyroidism + Hypercalciuris 1
Rheumatoid arthritis + Lung cancer | 1
—___Other causes 5(3,5%) 63,6141
Hyperthyroidism 2
Rheumatoid Arthritis 1
Osteogenesis imperfecta 1
Deficiency of lactase 1

G.Trovas et al JBMR 1997
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Metabolic conversion of testosterone

Androgen <

receptor
B

Dihydrotestosterone

Reductase

Testosterone
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Estrogen Resistance Caused by a Mutation in the
Estrogen-Receptor Gene in a Man

Friee P Smuth, Jefl Bovd, Graeme R, Fronk, Hiroviks Takakashi, Roberi M. Cohen. Bonny

NEJM 1994
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Table 1. Bicchamical Measurements before and after Four and
Six Months of Transdermal Ethiny! Estradiol Therapy in @ Man

wilh Estrogen Rasistance.

Base

VaRlasLe* Line

Serom
Alksline phosphatase (Udiser) 205

Glweosylated hemoglobin (%)

Calciun {me/dl)

Phosphorus (mg/dl)

Magnesium (mg/dl)

Parshyroid hormone (pg/mi)

I,25-Dihvdrox yvitamin D
{pg/ml}

15-Hydroxyvitamin D (mg/mi)

Growth hormone (ng/ml)

Insulin-like growwh factor |
(ng'ml)

Follick-stimulating hormaone
{miUml)

Latermizang, hommone (nllfod)
s one (ngtdl)

Free westosterone (ng/dl)

Dihydrotestosterone (np'dl}

Estrone (pg/mi)

Fsdradsol (pg/ml)
©¢ eslT (pg'mi)

Sex hermone -binding globulin
{nmol/liee)

Thyroxine-binding globulin
{mgsdl)

Contizal -hinding globulin
(mgAiter)

Prolactin (ng/ml}

Ostkeocalcin (ng/ml)

Bone-specific alkaliac plaos-
phatase (ng/ml)

Urine

Pynadinivm (amolmmol
crealimine)

p-Pyridinium (nmol'mmol
creatinine)

Telopeptide (nmol BCESmmnl
credimne) ¥

4 Mo

6 MO

NorMaL Raxce

1895 (adulthood)
50-37% {puberty)
44-33
K¥ 1.8
2.5-4.7

1.8-2.4

10-65

17-44

6%
<10
123465 (adulthood)
395776 (pudenty)
2-15

3-13
J=13
4.3-1%0




AvOpIkn OoTeoTTOpWON:OTTPWTAYWVIOTIKOC
POAOC TWV OIOTPOYOVWYV Kai N OXEON TOUG PE TNV
ooTIKN NukvoTnTa

[.TpoBac kai ouv.02TOYN 1999
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Figure 5 A threshold for the inverse relation between serum E, and
fracture risk. Yearly incidence of fractures in relation to total E..
Poisson regression models were used to determine the relation
between serum hormone levels and fracture risk (based on all
validated fractures) in elderly subjects from the MrOS Sweden
cohort. (Adapted from Mellstrom et al. (61) with permission from the
American Society for Bone and Mineral Research).
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NMAOOIENETIKOI MHXANIZMOI IAIONAGOYZ

ANAPIKHZ O2TEONOPQzHZ

Genetic causes (ie ESRTand CYP19AT polymorphisms) or other growth-related
conditions leading to relative arormatase and/or estrogen deficiency
1

: v :
s ' [TTotal 7] [ _Teoe
i | + Total E; —\ L RESORPTION
:' ¢ v ‘..w
v IBioE, | .- z
+|TSHBG —»L [BONE FRAGILITY]
LBioT \ !
: 1 BONE
T ' \, FORMATION
'(E‘F" "I YPERIOSTEAL
: APPOSITION*

Genetic causes (i e (GF T polymorphisms)

# Reduced testosterons levels generally occur due fo secondavy causes (1 hypogonadism) wivle are penerally within
the novmal range in male Kiiopatine ostsoporos:s
¥ avger endceleg’ circumErence withou! differences in penosted) cucumlerance Nee been also seen n come seres of men with

icfopatiic osleoporos's




Osteoporosis in Men—Consensus is Premature

- 1 - . . 2 - -3 . . 4 - ' s - ¢
E. Seeman. G. Bianchi.” S. Adami.” J. Kanis.” S. Khosla.” E. Orwoll®

Calcif Tissue Int 2004
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[MOIOXZ NMPETEI NA METPHOEI,;

HAIkia >70 eTwv
loTOPIKO KATAYUATOC XAMNANG EVEPYEIAG
AvOpec <70 eTWV PE KAIVIKOUG TTAPAYOVTEC KIVOUVOU

KaTtaoTaoeIig TToUu ouvoOEUOVTAI OTTO OCTIKI ATTWAEIQ TTX
UTTOYOVAOIONOG, AWN KOPTIKOOTEPOEIOWY KATT

AKTIVOAOYIK) OCTEOTTEVIA

EvAAIKEC TTOU TTaipvOuV PAPUAKA TTOU OXETICOVTAI ME
OOTIKN OTTWAEIQ.

KaBe utrown@iog yia avTiooTEOTTOPWTIKN aywyn

O11010¢ TTAiPVEI AVTIOOTEOTTOPWTIKN Aywyn Yia
TTapakoAouBnon Tn¢ Bepartreiag



2YZXETIZH THZ O2TIKHZ MYKNOTHTAZ ME TON

KINAYNO KATAI'MATOX
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Figure 8-7. T-Scores and Z-Scores
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AIATNQZH THZ O2TEOINOPQZHZ 2 E METEMMHNOIAYZIAKEX
N'YNAIKEZ KAl ANAPE2>50 ETQN

Interpreting T-Scores (WHO)

OSTEOPOROSIS LOW BONE MASS | NORMAL
("Osteopenia®™) BONE MASS

-



| [MpO-EUUNVOTTOUCIOKES YUVAIKES KOl AVvOpEC < 50 eTwyv:

®H diayvwon TN ooTeoTOpWONG Sev TiBeTAl HOVO
a1rd TN METPNON TNG OCTIKAG TTUKVOTNTOG OE OUTEG
TIG NAIKIOKEG OMADEG, AAAG ATTAITEITAI KOI AAAN
EvOEIEN EAATTWHEVNG OOTIKAG AVTOXNG
(Tr.X. KATaYHO | VOO OGS OXETICOMEVN ME AUENMEVO KATAYMOATIKO
Kivduvo)

#NpoTipdTal n XpAon Twv Z-score
Kal Ol Twv T-score
EVW o1 OOKIMOI 6pOI YIA TIG NAIKIEG AUTEG gival:



| [MpO-EUUNVOTTOUCIOKES YUVAIKES KOl AVvOpEC < 50 eTwyv:

4 O0TIKA TTUKVOTNTA KOTWTEPN TS AVOMEVOHEVNC
NAIKIOKAG O10KUMOVONG:

Z-scores-2.0

® O TIKA TTUKVOTNTA EVTOC TNC OVAHEVOMEVNC
NAIKIOKAG O10KUMOVONG:
Z-score > -2.0



AIAINQ2H 2TOYZ ANAPEXZ
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O2TIKH MYKNOTHTA-KATAI MATA

Men Women

All non-vertebral fractures

17.93%
Normal BMD

20.69% 55995 44.09%
Osteoporosis /-7 Osteoporosig/ -7 =" >

61.38% N2z Osteopenia /
3

o
7,

\ Osteope nia/f‘

Hip fractures
2.78% 5.17%

Normal BMD Normal BEMD

38.899% / - '""\ 66.79% /i;i \

Osteoporosis}/_:;:f £545% \ Osteoporosi '
l" AL AL 31.03% l"
Ll Osteopenia)

7 58.33% |
Osteopenia /

-

Fi1G. 2. Percentage of nonvertebral or hip fractures that occurred in
men and women with osteoporosis, osteopenia, or normal BMD using
gender-specific T-scores. [Reproduced from S. C. E. Schuitef al.: Bone
34:195-202, 2004 (20), with permission from Elsevier.]




FRAX - Epyddeio adiordynong tov kivdovou katdypatog tov [aykdéopov Opyaviopo ...

EpyaAcgio utroAoyiopou

NaparaALioTe va aQaviNOETE O TAPAKATW EPWINOEIS YIa TOV UTIDAOYIOUC TS SexaeTou¢ MBaVOTNTAS KaTtayparog [PaoLl

TTUKVOTNTAC




ENAEIZEIZ VERTEBRAL FRACTURE
ASSESSMENT(VFA)

Moen with low hone mass l()sl('.()lu'nial
by BMD criteria, PLUS any one of the
following:

Age BO years or older

Historical height loss greater than 6

, » Women or men on chronic glucocorticaid
cm (2.4 1n) 5

i Y therapy (equivalent to 5 mg or more of
Prospective height loss greater than 3 . . 2
cm (1.2 i) prednmisone daily for three (3) months or
Scli-reported verlebral racture (nol longer).
previously documented) Postmenapausal women or men with
Twao or more of the following; (’)Sf(—‘OPOI‘OQiS I)Y BMD (‘I'ifPI‘i.‘l, if

documentation of one or more vertebral

ractures will aller clinical management,

Age TD o 79 vears
Selfcreporied prior nom-vertehral
fracture
= Historicad height loss of 3 to 6 cm
= On lzl';(nn.u 0 4-:-_i( andropgen
deprivetion therapy or following
orchiecton
Chromic systemuac discascs
assaciamted with ncreasad risk of
verlvbral iraciures Jor examyple,
moderate to severe COPD or COAD,

seropositive theumatoid arthrites

Crolw's draase)
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OAHIEZ AIATNQZTIKHZ KAl ©EPANEYTIKHZ
NPOZEITIZHZ THZ OZTEONOPQZHZ - EO®, IOYNIOZ 2013

O eAAYIOTOG ATTAPAITNTOG EPYACTNPIOKOS EAEYXOG TTPO TNG
EVapéng BEPATTEUTIKAG AYWYNG Eival:

e AcBéoTiO 0pOU (O10pBWHEVO WG TTPOG TNV aABOUpivn opoU)
e Qwopdpog opou

 [evikn aipaTog

e TKE

« KpearTivivn opou

 AAKOAIKR pwo@artdaon opou (ALP)

e Oupeoc1doTpdtrog opuovn (TSH)

e 25 (OH) Birapivn D opov

e Ca oUpwv 24-wpou (Odnyieg EAIOZ 2013)



OAHTIIEZ AIATNQZTIKHZ KAl @EPANEYTIKHZ
NPOZEITIZHZ THZ OZTEONOPQZIHZ - EO®, IOYNIOZ 2013

ENAEXOMENOZ EPFAZTHPIAKOZ EAEMrX0OZ NPO OEPANEIAZ INA AIEPEYNHZH
AEYTEPONAGOQN AITION OZTEONOPQZHZ:
e MapaBopudévn opou (PTH)
e TeoTooTEPOVN OPOU (AVOPEQ)
e AVOOONAEKTPOPOPNON OPOU-OUPWV
e KopTi{OAN oUpwyV 24-wpou
e Tputrtdon opou
e Anti-tissue Transglutaminase (tTG) avricwpuaTta KTA.

OtroladN1roTe AAAN €EETOON KPIVETAI ETTITTPOCOETWG
ATTOPAITNTN KATA TNV OIEPEUVNON.



OEPAIEYTIKH ANTIMETQMNIZH
THZ ANAPIKHZ OZTEONOPQ2HZ



Age-related Loss Age-related Loss
of Bone Mass of Muscle Mass

Quality & Strength Quality & Strength

v

Sarcopenia

Fractures
with Attendant

Morbidity, Reduced
Quality of Life
and Mortality



AATOPIOMOX MNPOZAIOPIZMOY ANAINKHZ OEPAIMEIAZ METEMMHNONAYZIAKQN
FYNAIKON KAI ANAPQON >50 ETON (EOO®, IOYNIOZ 2013)

NepIMTWOEIC TTOU 00NYOUV Of aywyn

*Ooteomopwon (T-score < -2,5 otnv OMXX 1 oto (oxio)

Y TTOVOUALKO
o# LOXIlOU

#

> 1 AAAa #-ta

«Ooteomevia
«Qoteomevia
«Ooteomevia
«Ooteomevia
«Qoteomevia
«Ooteomevia
«Ooteomevia

«Ooteomevia
ELOTIVEOHEVA)

«QoTteomevia

(T-score
FRAX
FRAX
FRAX
FRAX
FRAX
FRAX
FRAX

+ + + + + + +

+ FRAX

>-2,5& <

10%-20%
10%-20%
10%-20%
10%-20%
10%-20%
10%-20%
10%-20%

10%-20%

+ + + + + + +

-1) + FRAX > 20%, >3%

HOPPOUETPLIKO OTOVOUALIKO #

# Colle’s o nAwia > 65

mOAU xapnAn BMD OMXX oe oxéon HE TO LOXIO
HEYAAn mtwon BMD og 0U0 Ola0OXIKEG HETPNOELS
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Table 3
Overview of studies in men with osteoporosis (approved agents).

Agent N Study duration Main efficacy outcomes Reference
Alendronate A Dyears 0 LS-BMD increased by 7.1 4 0.3% and FN-BMD increased by 2.5+ 04%, 19|
10 mg/day
Risedronate B4 Dyears 0 Significant increase from baseline to endpoint in LS-BMD 1s. placebo 159)
3 mg qw (45% 955 C1. 3.5-56, p<0.001),
0 Significant increases in hip BMD vs. placebo.
Loledronic acid N9 2years 0 Morphometric VF results showed a 67: reduction in risk of new VE. 16
3 g once a year 0 LS-BMD increased from 4.7 at six months to 6.1% at two years,
0 Significant increases in LS-BMD s, placebo,
Teriparatide 437 Premature terminaton 0 LS-BMD increased by 9% (20 mcg) and 9.0% (40 mcg) above baseline 169)
20 or 40 meg/day (median total exposure 11 months) (p<0001 vs. placeba for both)

0 FN-BMD increased by 1.5% (20 meg, p=0.029) and 29% (40 meg, p<0.001).
Srontiumranelate 261 2years (1 year to mainanalysis) o LS-BMD increase at 1 year similar to that previously observed in core studiesin (97|
1 g/day postmenopausal women.
0 Significant increase at the femoral neck

BMD, bone mineral density; (1, confidence interval; PN, femoral neck; LS, lumbar spine; qw, once a week; VF, vertebral fracture,

Bone 53 (2013) 134-144



Table 2 Overview of curently approved medications for osteapomsis in men

Medication Dosige Main efficacy outcomes  Approved by Major adverse events

BMD  Frmctimes  FDA FMA

Alencmnate Creal s 1 mge'd or 70 mplw = ++  CGasme, csophageal imitanon, musculoskeletal pam (ranc)
Risedromate " Oral: S mgid, 35 my'w, L Gastrie, esophageal imtaton, museuloskeletal pan (rar)
15 me twice/m
Loledomeacid © Infravenously: 3 gy l I 1 Huelke svinptoms (acute phase reaction), hypocalcenia,
Teriparatide Subcutangously. I I Headache, dizzmess, hypercaleenia, nausea, diarhed
20 megid for 2y
Menosumih © Subcutaneausly: (I (" Tezema, cellulitis, hypocalcenia (rare)
Gl mgievery 6 m
. . d » , . . . .
Strontium Ranelate™ Oral: 2 e I Abdomumnal discomfort, severe skin enuption

(with eosinophulia systemuc syndrome, rare),
(hromboermbolism

" Antifracture efficacy (vertchral fractures) restneted to u trial m men receiving androgen depnvation thempy for non-metastane prostate cancer
l . . "N . . ' - .

'Approved for the treament of men at high risk of fracture receving androgen depnvation therapy for non-metastatic prostate cancer

“Ravely reported severe adverse events of osteoneciosis of the jaw and atypical Tenr factures have been reponed

“Recently, sirontinm ranelate has been associated with cardiovascular events sich as myocardial infarction, based on a benefit-risk assessment analysis
of pooled data from andomizd studies
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Undertreatment of Osteoporosis
in Men With Hip Fracture

Gary M. Kicbzak_ Phi arth A. Beinart. MD: Karen Perser, BA
Catherine G. Ambrose. PhID: Sherwin J. Siff. MD; Michael H Heggeness, X

Table 1. Osteoporosis Treatments at Discharge*

Men Women
Treatment (n = 253)

Bisphosphonate 09) 11(423)
Estrogen 35 (138)
Raloxifene hydrochloride Z

Calcitonin 1.6) 19(7.5)
Calcium and vitamin D only 1.8) 3 (3.6)
Tofa [4.5) 03 (27

5 (27.3)t
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