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“[...] Given that osteoporosis in men remains an
underdiagnosed and undertreated disorder,
increasing public awareness of this important cause
of morbidity and mortality in men is key to ensure
that as men age, they are spared the consequences
of this disabling but now eminently preventable and
treatable disease.”

S. Khosla, 2010

Khosla S. J Clin Endocrinol Metab 2010;95:3-10.



e OoTEOMOPWON: VOOOC IOV YapakTtnpilletal amo eAaTTw-
LLEVI TIOLOTNTO O0TOU, TTOU UTTOPEL va TtpOooPAAAEL AVOPEC
Kol yuvaikec. H kUpla KAwvikn ekdbnAwon slval ta
Kataypatol

e Katayuata 22X kat loxiov eivat ot SUo KupLoteEPOL TUTOL
OOTEOTIOPWTLKWV KATOYUATWV:CNUOVILKOC TTIOVOC,
avikavotnta, voonpotnta kot Ovnrotntat

e 1/5 avdpec >50 etwv Ba taBeL ONN kataypo o KATOLAL
otlypn tng {whg toul?

* To 1/3 TwV KOTAYHATWY TOU Loxlou adopa avdpec?

A key unresolved issue in the management of

male osteoporosis is increasing public awareness?

1. Strom O, et al. Arch Osteoporos 2011;6:59-155. 2. Khosla S. J Clin Endocrinol Metab 2010;95:3-10.
3. Herrera A, et al. World J Orthop 2012;3:223-234



ANAPIKH O2TEONOPQ2H: YNOOEPATEYETAI!

Avopec aoBeveic pe Ol etvatl Alyotepo nibBavo va
AaBouv dlayvwon n aywyn yia Ol et amno kataypa
O€ OXEON HUE yuvaoikec?

Alyotepol avdpec mopanepunovral yia Oepamneial

OL avOpeC mMov MapaAmEUNOVTIOL £xouV 1o cofoapn ONM?

OuL avdpec Alyotepo miBavo va untofAnBouv o MOMM?

* Mua €Bvikn peAetn otn 2oundia Bpnke otL N avaloyla
TWV YUVaLKWV Ttou Ttaipvouv avtlOl aywyn eivol 5
dOpPEC LEYAAUTEPN ATIO TNV AVILOTOLXN TWV AVOPWYV TTOU
Ba enpemne va Aappavouv aywyn?

1. Curtis JR, et al. J Bone Miner Res 2009:24;3-7. 2. Johnell K, Fastbom J. Arch Osteoporos 2009:4;17-23.



ANAPIKH O2TEOMOPQ2ZH: YITOOEPATIEYETAI!

* 2tnv Evpwmn, 3.6 k. avdpec >50 eTwv
vrtoAoyiletal otL exouv Of.

* 2xedov 70% armo autoug dev Aapfavouv aywyn

Total male Estimated male Male population 2 50 Untreated male
Country population population 2 50 with | treated for osteoporosis, osteoporotic

2 50, n* osteoporosisT, n* (% n* (% population 2 50, %
France 10318 694 (6.7) 286 (2.8) 58.8
10030 673 (6.7) 198 (2.0) 70.6
Germany 15195 997 (6.6) 158 (1.0) 84.2
Italy 10710 745 (7.0) 204 (1.9) 72.6
Spain 7'200 492 (6.8) 275 (3.8) 441
Sweden 1'645 112 (6.8) 21 (1.3) 81.3
All 53’453 3’600 (6.7) 1’120 (2.1) 68.9

Strom O, et al. Arch Osteoporos 2011;6:59-155.



Ol ANAPE2 NMOY AEN AAMBANOYN AIQrH
EXOYN METAAYTEPO KINAYNO KATATMATO2

Treated men have a lower incidence Treated men have a longer mean
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Tomic K, et al, Arthritis Rheum 2012;64 (Suppl 10):922.



HEMIFNQ2H TH2 ANAPIKH2 Ol AY=ANEI

Number of papers indexed on PubMed per time period
2177*
A PubMed search for papers on
male osteoporosis revealed a total
of 5’810 hits* 1’605

1136

548

253
106

1984 1989 1994 1999 2004 2009 2014

fSearch string (((((((((low BMDI[Title/Abstract]) OR low bone density[Title/Abstract]) OR low bone mineral density[Title/Abstract]) OR low
bone mass[Title/Abstract])) OR ((osteoporo*[Title/Abstract]) OR osteoporosis[MeSH Terms]))) AND men[Title/Abstract])) OR male

*Up to 26 M ay 2014 osteoporosis[Title/Abstract]



EMIAHMIOAOTIA

* 6% twv avdpwv petalL 50 kal 84
eTwWV taélvopouvtal wg Ol

aoBeveict

e (>3 ek.avdpec otnv EUS)

* [Mpoomtikn avénong Twv
KALVIKWV OTTOVOUALKWV

KOTOYLATWY OTOUG AVOPEC

pnetaéu 2010 kat 20252

1. Strém O, et al. Arch Osteoporos 2011;6:59-155 2. Svedbom A, et al. Arch Osteoporos 2013;8:137.
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Table 23 Estimated number of men and women with osteoponsis (defined as a T-score of —2.5 S0 or less at the femoml neck), prevalence in men

and in women over 3 years, and prevalence in the total population, 2010

Prevalance in  Prevalance '
. : Men and male in fernale Prevalance In
Wen with Wamen with ) . ) total
Country wiomen with population population ,
psteoparosis  osteoporosis P— aged 50 of aged 50 or population
rrore (%) rmore (%) (%]
Austria 29 B2 J68 GBS 458 547 5.5 22.2 5.5
Belgium 120 695 476 875 597 570 B.h 22.4 5.6
Bulgaria 81 482 336 425 417 907 B4 2049 5.6
Cyprus 9263 31032 40 255 6.2 19.3 3.7
Czech Republic 103 114 425 G544 529 058 6.0 20.4 5.0
Cenmark 61 456 2215912 283 368 6.5 21.1 5.1
Estonia 11 642 b5 TES 77431 6.2 22.2 5.8
Finland 61 054 243 399 304 453 B4 21.5 5.7
France 691 112 2784 198 3475 310 6.7 22.5 5.5
5 : 2206 5

135 202 507 505 642 707 6.9 22.3 j:—‘
S 167 s 211 S
Ireland 37 127 125 305 166 436 6.2 20.0 3.7
Italy 7449 237 3042 794 3792031 5.9 23.4 6.3
Latwia 19 210 111 236 130 4446 6.1 22.3 5.8
Lithuania 27 136 148 375 175511 6.1 21.7 5.3
Luxembourg 4 541 17422 21 963 5.1 21.0 4.3
Malta 4 150 16074 20 264 558 15.8 4.9
Metherlands 175 244 G433 258 B1E 502 5.3 20.8 4.9
Paland 338 756 1509 772 1 B4R 528 5.8 20.1 4.8
Portugal 117 738 475 8B2 553 620 6.7 22.0 5.6
Romania 198 065 335 885 1033950 6.2 20.5 4.8
Slovakia 42 726 188 511 231 637 5.7 19.4 4.2
Slovenia 20 543 B% 489 110032 .0 21.5 5.4
Spain 496 368 1552 S8Y 2449 355 5.8 22.6 5.4
Sweden 113 722 409 373 523 0595 5.9 22.4 5.6
UK G670 424 2527331 3 206 755 .7 21.9 .
EUZT 5 430 510 42 039 280 27 519 790 &b 22.1 5.5

Arch Osteoporos (201 3) 8136




Arch Osteoporos (2013) 8:136 Page 59 of 115, 136

Table 28 Estimated number of incident fractures by type and country, 20140

Hip fractures Vertebral fractures Farearm fractures Other fracturas
Country Women Men Women Men Women hden Women Men
Austria 11 B35 43254 B 280 4 8737 11 049 2373 26029 17 894
Belgium 10 761 4199 7 5hb 4 480 10 263 2 095 23 B9 16 720
Bulgaria 3 B57 2 061 Rt 2 805 4914 1579 5147 10 277
Cyprus 494 282 446 326 786 165 1408 1222
Czech Republic B 330 3761 6 406 4623 9 364 2550 19 642 17 5159
Cenmark B 488 3 553 6221 4018 8 239 2 004 1B BEG 14 EBS
Estonia 1229 384 9432 451 1186 222 2628 1646
Fimland 4 484 2 064 3269 2 385 4 334 1202 5818 B Bag
France 54 B35 18 695 36 09 12 556 47 131 B 969 117 952 73467
IELELL0 0 - N ¥ [ A L N - IR 20 T | I - it b R~ - [N A B L TN b R U T
Gresce 3942 4741 B 24H 5061 12 309 4 J0E L 18 4bi
Irelama 2 294 2092 1677 996 25149 482 5530 3 695
Italy 67 595 22 944 47921 23 540 61 523 10156 145 243 BhH 478
Latwia 2022 613 1558 728 1985 367 4 358 2 b4
Lithuania 1986 Bia 1 584 B35 2 D&7 455 4 385 3 095
Luxembourg 340 127 254 151 378 79 203 563
Malta 331 117 283 124 403 70 730 503
Metherlancs 9367 4 028 7169 4 455 10 318 2152 215944 16514
Paland 19 6b5 TSR] 15 B35 10 209 42211 6018 45 124 40 221
Fortugal f 358 2 502 2 232 2573 7053 1120 16 501 9483
Ramania 9332 4 5973 B 7hH & 201 12 375 3 EBD 22 638 25413
Blovakia 3 B99 1927 3 395 2 BE3 5147 1 &0& 9 655 10323
Slovenia 2032 Ja8 1451 Eap 14977 483 4 502 3427
Spain 30030 10442 149 155 10534 25 155 4 563 65 079 39193
Sweden 14 588 5582 10 509 L5983 13 554 2 837 31 650 22231
UK 56 136 23 107 40121 25 803 53 007 9913 189933 131 853

ELIZT 445 B0G 168 509 327 308 1E8 BGH 464 272 96 309 1058304 740591




Table 52 Estimated mumber of fmotures m 2010 and 2025

Number of Number of A fractures A fractures Share of EU27
fractures 2010  fractures 2025 2010-2025 2010-2025 (%) increase (%)
[mumber)

Austria 86,536 116,307 29,771 34 3
Relgium 79,897 99,316 19,424 74 2
Bulgaria 38,197 39,627 1,430 q 0
Cyprus 5,130 7,704 2,574 50 0
Czech Republic 72,194 93,643 21,449 30 2
Danmark 65,359 26,488 20,129 a0 2
Estonia B,GE9 10,220 1,532 18 0
Finland 36,407 49,094 12,687 35 1
France 376,774 491,458 114,684 30 12
- A =g =

106,733 21,215 25 2

7 TI5 817 13,361 13 1

Ireland 18 084 27,574 5,495 23 1
Italy 465 400 597,781 132,381 28 13
Latvia 14,305 16,226 1,921 13 0
Lithuaniz 15,075 17,474 2,399 16 0
Luxembourg 2,700 4,036 1,336 15 0
Malta 2,642 .50 1,136 43 0
Netherlands 75,946 106,638 30,692 a0 3
Poland 167 663 209 387 41,724 25 q
Portugal 51,821 069,056 17,235 33 i
Romania 94,283 110,148 15,865 17 .
Slovakia 38,634 49 873 11,239 29 1
Slovenia 15,510 21,844 6,334 11 1
Spain 204,152 285,899 81,746 40 2
Sweden 107,046 135,271 28,225 Fl 3
LUK 535873 682, 141 146,268 27 15

EU27 3,492,058 4,481,274 989,217 28 100




Risk (per 1000 person-years)

AY=HMENO2 KINAYNO2 EMAKOAOYOOY

KATATMATO2 * 2TOUG AVOPEG, O KivOUVOG
£TTakOAouBoU KaTAYUATOC
- au¢avel 3-4 Popég YETA TO
90 - i TTPWTO KATAYUA
‘ﬂ.f“‘ . . 5
80 - e Av Kal 0 Kivduvog TTpwTou
‘/ J4 é
(738 i _"_,_...-»“ _ KATAYMATOG, Eival
- —.‘.&

XOUNAGTEPOG OTOUG

50 - - ) ,
] It AVOPEC, O KivOUVOC
30 - g £TaKOAOUBOU KATAYHATOG

20 - /_ gival avahoyog ae avopeg

10 1 Kal YUVaiKeS
0
60-69 70-79 >80
Age (years)
—Men initial fracture --- Men subsequent fracture
——Women initial fracture ~ eeees Women subsequent fracture

Center, J et al. JAMA 2007;297:387-394



AY=HMENO2 KINAYNO2 ONHTOTHTA2 2TOY2

300 1

250 A

Number of fractures over 5 years

200 A

150 -

100 -

50 A

ANAPE2
Fracture incidence and deaths in men , , , ,
and women = JUVOALKN Bvntotnta peta ano #
283 — A:11.30 per 100 person-years
— [:7.78 per 100 person-years
183 " Qvntotnta HETA ano # oxiou
154 — A: 25.67 per 100 person-years
— [:15.42 per 100 person-years
133 107
118
63 69 Ovntotnta HeTd amno omnovd. #
« 65 — A:15.16 per 100 person-years
50
37 — [:8.97 per 100 person-years
I>X 2[1 MEZ
F'YNAIKES ANAPE2

Data from the Dubbo Osteoporosis Epidemiology Study in 2245 women and 1°760 men, aged > 60
years; fracture patients: 952 women and 343 men. Bliuc D, et al. JAMA 2009;301:513-521.



Arch Osteoporos (2013) 8:1 36

Pape 63 of 115, 136

Table 33 Relative nsk of death in the first year after fracture [69)

Age

Clinical vertebral

Clinical vertebra

[vears) Al fracture iz fracture
50 9.52 12.07 15.03 17.82
23 B4 10.15% 11.72 13.18
&l 742 9.04 9.13 9.74
65 6.86 743 7.13 1.22
10 5.83 5.58 5.88 5.64
3 451 4,34 2,71 4,24
B 297 2.75 3.62 3.13
85 2.26 1.58 3.04 2.48
90 1.63 1.36 2.76 .14




KO2TO2



136, Pape 72 of 115 Arch Osteoporos (2013) 8136

Table 39 First year cost of hip, vertcbml, forearm and other fractures (€, 2010). Refarences ane shown i Table 4

Hip fracture  Clinical vertebral Forearm fracture Other fractures

LUy fracture

Austria 13 527 2,992 827 6,841
Belgium 11,426 2,527 598 5,776
Bulgaria 1,826 404 112 5929
Cyprus 14,821 3,278 906 7,673
Crech Republic 5169 1,143 316 2,5ag
Denmark 25,117 1,311 1,138 12,752
Estonia 5,580 1,234 341 2,885
Finland 16,066 3,554 a2 8,113
France 12,030 2,999 1,374 83,826
GErmany 19,718 5 58S 1,173 T,
Greece 12,550 2,776 767 6,624
Humgary 35599 795 220 T EDS
Ireland 15,230 3,369 931 7,756
Italy 19,602 4,336 1,197 10,027
Latvia 4 523 1,000 276 2,356
Lithuania 4,810 1,064 294 2,448
Luxembourg 12,616 2,791 77 6,350
Malta 9,084 2,009 555 4,810
Netherlands 10,458 2,313 639 5,289
Paland 4,881 1,080 208 2,387
Portugal 12,031 2,661 735 6,315
Romarnia 2. 168 480 132 1,099
Slovakia 4,590 1,037 287 2,270
Llovenia 5,306 810 161 2,662
spain 9,421 2,349 1,076 7,112
Sweden 15,021° 11,413 2,401 7,817
LIK 11,055 2,756 1,263 7,910
EUZT 13,816 3,380 989 7,652

*Cost ranged with age from €12,870 to €19 667 "Cost mnged with age from €2,04% to €14.219,



I2XIAKA KAI 2[MTONA. KATATMATA EXOYN METAAYTEPO
AME20 KAI EMME2O KO2TOz2z 2TOY2 ANAPE2

Cost of different fracture types of the German population > 50
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Results of a Markov model: aggregated total direct and indirect costs (except long-
term care costs) from 2010 to 2050 discounted by 3% OAF osteoporosis attributable

Bleiber F, et al. Osteoporos Int 2013;24:835-847 fracture



KATA M.O. ENA KATATMA ZE ANAPA EINAI MMIO
AATIANHPO

Ta Ol # €xouv MapoOpoOLO KOOTOC O€
avdpec kat yuvaikec 50-69 etwv. Auto
odelleTal KUPLWC O AMMWAELA

, ) , Cost of osteoporosis (2011)
mapoywylkotntac (amovoia amo tnv

gpyaocio N mpowpoc Bavatoc mpLv tnv —¢— Men
ouvtaélodotnon) 180 W
Av Kall oL yuvalikec katavaAwoav ouvoAltka 160
VP NAOTEPO KOOTOC, EVA KATAYUO OE S 140 o
avépa ATOV KATA W.0. TtiLo darmovnpo §120
o
Mo damavnpn nAkia ;1%% /
— 78 xp. 0€ AVEPEC = 50 ’
n
— 84 xp. 0€ YuVaiKeC 83 -
YUVOALKO (lifetime) k6otoc amd ON # ava 20
ATOLLO .
—€ 35’714 yia avdpeg 2 50 eTwv 2 PP P e P Pep Py Pon P

— € 26’152 yia yuvaikeg = 50 eTwv Age groups

Markov state transition model of Danish population age 50-99 years at risk of
Hansen L, et al. Arch Osteoporos 2013,;8:126 osteoporosis, including 149'466 men and 388'474 women



TO MPAQTO 12XIAKO KATATMA EINAI MO
AATIANHPO 2TOY2 ANAPE2

Incremental life time cost® per person divided by health states , ,
* EKTIMWUEVO KOOTOC

Health state Men, € (%) Women, € (%) e €13.683 avépag
Wellt 42.44 (0.12) 128.85 (0.49)

« € 9.385 yuvaikeg

First hip 13'682.59 (38.30) 9'385.04 (35.89)

Post-first hip 9'187.82 (25.73) 5294.16 (20.24) ° ZUH'ITﬁpl)\G}JB(']VE:TGl Kal|
Second hip 5759.17 (16.13) 4'678.48 (17.89) n £KTi|Jr]O'r] KéUTOUg
Post-second hip 4’84414 (13.56) 3'530.10 (13.50) WGPGYU)YIK(JTHTGQ
Vertebral 2'129.51 (5.96) 2'462.37 (9.42)

Post-vertebral 41.77 (0.12) 479.11 (1.83)

Wrist 23.62 (0.07) 79.16 (0.30)

Post-wrist 3.32(0.01) 114.91 (0.44)

*Only costs attributable to osteoporosis, i.e. additional costs for osteoporotic patients on top of the costs for
the background population

tPrior to first fracture Markov state transition model of Danish population age 50-99

years at risk of osteoporosis, including 149'466 men and
Hansen L, et al. Arch Osteoporos 2013,8:126. 388'474 women



TO KO2TO2 TQN Ol # 2TOY2 ANAPE2 OA
AY=HOEI APAMATIKA MEXPI TO 2050

Cost of incident fractures attributable to Cost of incident fractures attributable to
osteoporosis in men 2010 osteoporosis in men 2050
Rehabilitation Long-term Premature death
days€2.0m care€2.0m €2589m Hospital care

Disability days \ / \ / €341.4m

€aLam \lhdirect

costs Indirect Rehabilitation care
Long-term care Long-term care costs €26.5m
€ 25.9m y €422m )~

: Rehabilitation \

Direct costs days€4.4m e ___Ambulatory care

€71.8m
Ambulatory care __— Disability days __—
€20.7 €49.7m Direct

/ \ costs

Rehabilitation care

€8.7m Hospital care
€109.5m \
Direct costs men and women Indirect costs men and women Long-term care
€6929m
2010 898 million 172 million
2050 4.8 hillion 1.4 billion
Driver Long-term care cost Premature death

Results of a Markov model of the German population

Bleiber F, et al. Osteoporos Int 2013;24:835-847. aged > 50 in the time period 2010 to 2050



[MAOOIENEIA

Age-related osteoporosis ) » Other factors
Drugs for medical conditions

\l/ Isiosinsone CancorAbT g::;lg:ge alcohol
S Diaheles-Thiseoies Lack or decline in physical activity

* Previous fracture

/r SHBG, OPG Glucocorticoid use

\1, Calcium intake and vitamin D

Increase osteoclastogenesis

osteoclasts

v

Long bone



[MAOOIENEIA

1.Kanis JA, et al. Osteoporosis Int 2011;22:2789-2798.
2. Herrera A, et al. World J Orthop 2012;3:223-234.
3. Khosla S, J Clin Endocrinol Metab 2010;95:3-10.



CAUSES OF OSTEOPOROSIS IN MEN

Secondary causes of osteoporosis in men, both common and rare, include™*:

Cushing's syndrome or chronic corticosteroid use (>5 mg per day for more than 3 months)
Excessive alcohol use (more than 2 units a day)

Primary or secondary hypogonadism (serum testosterone levels <300 ng/fdL)

Inadequate caldum intake (<600 mg per day)

Vitamin D defidencyfinsufficiency

smoking

Family history (genetics)

Less common

Low body mass index (BMI <20)

Lack of oxercise or excessive exercise that leads to a low BMI
Antiepileptic drugs (phenytoin, phenobarbitone, primidone, carbamazepine)
Thyrotosicosis

Primary hyperparathyroidism

Type 1 and type 2 diabetes mellitus

Chronic liver or kidney disease

Malabsorption, including coeliac disease

Hypercalciuria

Rheumatoid arthritis or ankylosing spondylosis
Inflammatory bowel disease

Malignancy, for example prostate cancer

» Chemotherapy

» Androgen deprivation therapy

Warfarin

Multiple myeloma

Human immunodeficiency virus infection or its treatment with protease inhibitors (tenofowir)
Mastocytosis

Immunosuppressive therapy (oydosporin, tacrolimus)

Osteogenesis imperfecta




— testosterone deficiency in men — occurs in up to 12.3% of men, and is a

significant contributor to osteoporosis™. The causes of male hypogonadism may be usefully
categorized as primary or secondary:

defects of the testes

Geneticichromosomal disorders (Klinefelter's syndrome 30CY)
Anorchia (congenital or postorchidectormy)

Cryptorchidism

Chemotherapy (alkylating agents), radiotherapy

Orchitis {(mumps, HN, autoimmune)

Testicular trauma or torsion

Medications (glucocorticoids, colchicine)

Alcohol

Chronic liver or kidney disease

Haemochromatosis

defects of the hypothalamus or pituitary gland

Idiopathic Kallmann syndrome (anosmia and hypogonatrophic hypogonadism)
Functional
» Excessive exercise, weight change
Low BEMI
» Systemic or imtercurrent iliness
Structural
» Pituitary or hypothalamic tumour, prolactinoma
» Infiltration (sarcoidosis, haemochromatosis, histiooytosis X, lymphoma)
» Cranial imadiation, surgery, head trauma
Medications/latrogenic
» Androgen deprivation therapy for treatment of prostate cancer
» Opioids, marjuana
» Exogenous administration of androgens



[MTAPATONTE2 KINAYNQOY T'lA KATATMA 2TOY2
ANAPE2

HAwia >70

Kataypota xapnAng evepyetag amo nAtkiag 50 stwv
OLKOYEVELOKO LOTOPLKO KATOYUATWY

EAAeWP N cwpatikng SpaoctnplotnTag

2 UXVEC TTITWOELC

ANYPn KOPTLKOOTEPOELO WV-AVTLE-NPEULOTIKWV—UTIVWTLKWV
XapunAo BMI, anwAela Bapouc >10% M2B

Kamnviopa

YriepPoAikn AnPn aAkooA (>27 nota/Bdou)

"EAAeLPN TEOTOOTEPOVNG



HAIKIOEZAPTQMENE2 AAANATEZ TH2 BMD 2TOY2 ANAPE2

e AmwAcia epitrou 1% kat £to¢’

e H amwAcia ammoyywdoug oaTou apyilel atn veapn eviAikn {wr) Kal guveyidel kaBoAn
d1apkela TS {wnh¢?

= Lumbar spine™
g 0

S

Q 2

=

m

o

o -4
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g

20 30 40 50 60 70 80 90 100
Age (years)

1. Morgans A & Smith M. J Osteoporos 2011; Article 941310. *Data are shown with a smoothing spline and 95% confidence interval.
2. Riggs BL, et al. J Bone Miner Res 2008;23:205-214. BMD bone mineral density



EMINEAA TON OPMONQN TOY ®OYAOY 2TOY2
ANAPE2 ME THN NMPOOAO TH2 HAIKIA2

Ye HEAETN 2623 avdpwv, YUE TNV
npoodo tn¢ nAwkiac:?

* Meilwon emumedwv oloTpadLoANnG
* Y{ynAotepa enineda SHBG
* Melwon emuMESWV TECTOOTEPOVNC

2TOouC AvOpEC, Ta oloTpoyova
(olotpadloAn) €xeL polo otn
pLOULON?

* Tnc BMD
*  TNG OOTLKNG amoppodnaong
* TnC 0O0TIKNAG AMWAELOC

XapnAn teoto kat vpnAn SHBG
uropel va avéavouv tov kivbuvo #2

1. Orwoll E, et al. J Clin Endocrinol Metab 2006;91:1336-1344.
2. Khosla S. J Clin Endocrinol Metab 2010;95:3-10.
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EMIAPAZH TON OPMONQN TOY ®OYAQY 2TON
KINAYNO KATATMATO2

* H etnola EMMTWON KATAYUATWY Eival avIloTpOdwq
avaioyn He ta emnimeda olotpadloAng otav < 16 pg/mL

* [lAavw armno to eninedo auto, eV UTIAPXEL CUCYETLON

120 16 pg/mL

Incidence of fracture
(per 1°000 person-years)
|

| . | | | |
0 0 20 30 40 50

Serum estradiol (pg/mL)

Kanis JA, et al. Osteoporosis Int 2011;22:2789-2798.



EMIAPAZH TQON OPMONQN TOY OYAQY 2TOY2
O2TEOMOPQTIKOY2 ANAPE2

fiTestosterone — | Estrogen?

| Estrogen — 1 RANKL —

1 Osteoclasts
(# and activity)/2

1. Orwoll E, et al. J Clin Endocrinol Metab 2006;91:1336-1344.
2. Boyle WJ, et al. Nature 2003;423:337-342.
3. Raisz LG. J Clin Invest 2005;115:3318-3325.

-

\_ !tg k

1 _, TBone __  TRisk of )

resorption fracturess
Osteoclasts P

2/

RANKL receptor activator of nuclear factor-kB ligand
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AIAQOPEZ O ANAPQN-TYNAIKQN

r- 4

Méylotn ootk palal apyotepa vwplitepa
. . : E ' '
OoTik anwAegia? NMPOOOEVTIKN T[LTOL)(UVE'E’OLL A
EUUNVOTIALUON
Awdtpnon Sokidwvy,
HAwLoe€apTwEVN OOTLKNA A\EmTuvon E)\OL‘ET(JOC’SI'] apteuou, fat
: 3 , OUVEKTLKOTNTOG doKLOWV,
omwAeLa Sdokibwv ,
ENOLT. TTEPLOOTLKN
gvamnoBeon
Lifetime risk yia ka0g kAwviko Ol 13% 40%

# (woxlo, kapmog, 23)*

1. Bonjour JP, et al. Salud Publica Mex 2009;51(Suppl 1):S5-S17. 2. Seeman E. J Appl Physiol 2003;95:2142-2151. 3. Gagnon C, et al. Clin Interv Aging
2008;3:635-645. 4. Melton JL, et al. J Bone Miner Res 1992;7:1005-1010.



ANAPE2..........

“Women have a much healthier relationship
with their bodies. They see it as a question of
maintenance, whereas men seeitasa
question of repair. Men treat their bodies a
bit like a car: once it’s burnt out they’ll
fix it, but until then they power on.”

-Men’s Health Magazine

Men are 20-25% less likely
than women to visit a doctor
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Evaluation and lifestyle changes

Who * Men at increased risk for osteoporosis (> 70 years)?*
* Younger men (50-69) if additional risk factors present (low body weight, prior fracture as
an adult, smoking etc.)?
* Fracture probability should be assessed in men > 50 years?
How «  BMD measurement by spine and hip DXA (if not interpretable: forearm)! or femoral neck
DXA?
— Osteoporosis defined as BMD > 2.5 SD below young female adult mean?
— Severe osteoporosis: osteoporosis and > 1 fragility fracture?
* Complete history and physical examination’?
* Laboratory analysis (blood cell count, serum calcium, phosphate, creatinine etc.)2
* Fracture risk calculators (FRAX®, Garvan) can improve assessment and selection of
patients for treatment (T-score between —1.0 and —2.5)*
Lifestyle * 1'000-1'200 mg calcium daily?
* Vitamin D supplementation? for men with low vitamin D levels (< 30 ng/mL)?
* Weight-bearing activities?
* Reduced alcohol intake and cessation of smoking!
1. Watts NB, et al. J Clin Endocrinol Metab 2012,97:1802-1822..c s \yio Fracture Risk AsSe“ggnESr?teTgéT? ':la(ljcci;ecr;slllt;/tl(l))r:(al?g:feloir;?g/sxeﬁyé;E)ns: errtfun;ets%

2. Compston J, et al. Maturitas 2013;75:392-396. standard deviation; UK United Kingdom; US United States



AIATNQ2TIKH MPO2EINTI2H 2E ANAPE2 ME OIl

/\EMTOUEPEC LOTOPLKO, MANPNC PUOLKN EEETAON
DXA

Fevikn atpatocg, TKE, kpeativivn, TpAVOOULVAOEC,
aoBeotio, pwodopoc, ALP

AoBEotLo-Kpeativivn oupwv 24h, free testo-LH opod,
25(0OH)D3, H/A, eAelBepn kKopT{OAN oUpwV 24h

TSH, ootikol B/x beiktec, beiktec petaBoAiopol otapivng
(LootokUTTWON)

Ootikn BloYla-ltotopopdopetpla



DXA2TOY2 ANAPEX

Curr Osteopor Rep 2014 Sep 26. [Epub ahead of print]

Osteoporosis Diagnosis in Men: The T-Score Controversy Revisited.
Binkley N, Adler R, Bilezikian JP

Abstract

Osteoporosis becomes common with aging in both sexes, but is often ignored in men. The 2013
International Society for Clinical Densitometry consensus conference endorsed a Caucasian female
referent database for T-score calculation in men. This recommendation has generated controversy and
concern. Accumulating data indicate that at the same DXA-measured body mineral density (BMD)
(g/cm?), men and women are at approximately the same fracture risk. With this point in mind, using
the same database to derive the T-score in men and women is reasonable. As a result, a greater
proportion of men who sustain a fragility fracture will have T-scores that are higher than they would if
a male database were used; in fact, many men will fracture at T-scores that are "normal." This
highlights the importance of diagnosing osteoporosis not just by T-score, but also by the presence of
fragility fracture and/or by estimations of fracture risk as generated by tools such as the FRAX
calculator. The practical consequences of this change in densitometric definition of osteoporosis in
men should be monitored, including the proportion of men at risk identified and treated as well as
defining the response to treatment in those assessed by this more comprehensive approach.
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Treatment
Who

How

KATEYOYNTHPIEZ OAHTIIEX US ENDOCRINE

SOCIETY" KAl UK NOGG?

Men who have had a hip or vertebral fracture without major trauma?

Men without prior fracture, but BMD T-score at spine, FN or TH of £ -2.5 SD
compared to normal, young males!?

In the US: Men with BMD T-score between —1.0 and —2.5 at spine, FN or TH and a
10-year risk of any fracture > 20% or of hip fracture > 3% using FRAX"?

Men receiving long-term glucocorticoid therapy in pharmacological doses

(> 7.5 mg/day)?

Selection of therapeutic agent to be individualised based on fracture history, severity
of osteoporosis, risk of hip fracture, patterns of BMD, costs, comorbid conditions
and other factors!

Generic alendronate is first line treatment of choice due to low costs?

Zoledronic acid recommended in men with recent hip fracture?!

— Men receiving ADT for prostate cancer: denosumab?
— Hypogonadal men:

» Borderline high risk for fractures and serum testosterone levels < 200 ng/dL:
testosterone therapy instead of other pharmacological agent for osteoporosis?

* High risk of fracture and on testosterone therapy: Agent with proven
antifracture efficacy?!

ADT androgen deprivation therapy; BMD bone mineral density;

1. Watts NB, et al. J Clin Endocrinol Metab 2012;97:1802-1822. FN femoral neck; FRAX® WHO Fracture Risk Assessment Tool;

NOGG National Osteoporosis Guideline Group; SD standard deviation;

2. Compston J, et al. Maturitas 2013;75:392-396. TH total hip: UK United Kingdom: US United States



ANENAPONATH

e 2etNC SUTAN TUPAN HEAETN
* 10 mg aAevdpovatn/nu. vs placebo

e n =241 avdpeg, neonc nAkiag 63
ETWV

* MeyaAUtepn avénon BMD o OMz23,
OALKO Lo)lo, auxEva pnpLaiov,
Tpoxavtnpa vs placebo
(p < 0.001)

* Enimtwon vewv # kol eEAATTWONG
Uoug xapnAotepn otnv opada tng
aAevbépovatng (p = 0.02)

Orwoll E, et al. N Engl J Med 2000;343:604-610.

Lumbar spine

:o\ 71+£0.3
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= 74 Placebo
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=
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BMD bone mineral density



PIZENAPONATH

e 2etnC SUTAN TUDAN HEAETN
* 35 mg pulevbpovatn/epd vs

placebo @ Risedronate 35 mg OAW
e n =284 dvépec (= 30 eTwv), - Placebo
uéonc nAkioc 61 etwv s o0 i
2 50
e Inupavtikn avénon otnv BMD P = 45
OM2Zz vs placebo (p < 0.0001) %s’é ”
o - A _8 §
Oxt 6Lac|)ope’q TNV GUXVOTNT 2,
TWV KOTAYMUATWY METAED TWV 2 =
opadwv Q10
* EAaTTwon TwV SELKTWV 00TLKOU %’ 0.0 &= . . . . ;
netaBoAilopov vs placebo (p < Baseline 6 12 24 Endpoint
0.01) Visit (months)

Boonen S, et al. J Bone Miner Res 2009;24:719-725. BMD bone mineral density; OAW once a week



ZONENAPONIKO OZ=Y

o 2etnc SumAn TupAn peAétn (HORIZON

Male)
Lumbar spine
: ETr’]OLa v E'YXUO"I‘] ZOL 5 mg n ) Zoledronate B Alendronate
eBdopadiata AnYn akevépovatng 70 mg o 8 - p=0635
(a)]
e n =302 avdpec, LEon nAkia 64 £1n £ 6 - p=0.077
IE - p=0272
e Juykplowun avénon tng BMD otic dvo 55 Y9
opadeC o€ OAeC TIC e€eTaoBeloeC @ 5
TLEPLOXEG KOl XPOVIKA onpela (LS: 6.1% vs ¢
D
6.2%; p = NS) = 6 | 12 ' 18 | 2
e JuyKkplolun eAATTWON TWV SELKTWV e 05 Time (months)
OO0TLKOU HETABOALOMOU 0TOUG 24 UAVEC % T 04
«  Mn onpavtikéc Stadopéc otny enintwon 4 £ 32‘ 1 3 i 3 i
< Uz A $
omovOUALKwV kataypatwy (2.6% vs %5 01- -
4.1%; p = NS) L

0 3 6 9 12 15 18 21 24
Time from baseline (months)

BMD bone mineral density; CTX C-termimal telopeptide of type | collagen; LS lumbar spine;
Orwoll ES, et al. J Bone Miner Res 201 0;25:2239_2250_ NS non-significant; SE standard error; ZOL zoledronate



PANEAIKO 2TPONTIO

2etnC¢ SUMAN TUPANR peAetn (MALEO)

PaveAlko otpovtio og 66on 2 g/day vs

placebo

n =261 avdpeg, péon nAkia=72.9 €tn

MeyaAUtepn avénon otnv BMD o€
00®. 22, oALKO LoXio KOl auxEVa
punplaiov otnv opada tou P vs
placebo (p < 0.001)

Taon yla kaAUtepn QOL pe P otn
XPOVLKN Tteplodo amo baseline péxpt
TENOC NG HeAETNC (p = 0.072)

AKTLVOAOYLKA OTTOVOUALKA KOTAYOTOL
(safety outcome) dev S1edpepav petaly

Twv 6V0o opadwv (p = NS)

Kaufman JM, et al. J Clin Endocrinol Metab 2013;98:592-601.
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1

(@)

Lumbar L2-L4 BMD

Strontium ranelate

Change in BMD from baseline (%)

1
(&) ]
|

p<0.001
2g/oay p<0.001 I
p<0.001 49
p = 0.054
P
6 12 18 24

Time (months)

MALEO: MALE Osteoporosis

BMD bone mineral density; NS non-significant; QOL quality of
life; SR strontium ranelate



TEPIMTAPATIAH

* Tuxalomoinon o€ nuepnotla eveon 20
g vs 40 ug teriparatide vs placebo

* n=437 avdpeg, néon nAkia 58.7 €1n

* H peAétn otapdtnoe mpowpa

 Auénoeic BMD og 23 (p < 0.001),
avxéva pnpaiov (20 pg: p = 0.029;
40 pg: p < 0.001)

*  Aoocoefaptwpevn avénon Twv SELKTWV
00TLKOU petaoAlopou

* Auénuévn ovyxvotnta AE otnv opada
Twv 40 ug

*  Mn omovOuAika kataypata (safety
outcome) dev dlEdbepav PeETAEL TWV
opadwv (p = ns)

Orwoll E, et al. J Bone Miner Res 2003;18:9-17.
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%AQ' Placebo

%cug 104 % TPTD20

o + TPTDA40
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c & 2 -
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S e 0-
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8"'— T T 1
= 0 3 6 12
o

Time (months)

*n < 0.001 vs placebo

p < 0.001 TPTD20 vs 40 at all time points after baseline

BMD bone mineral density; TPT teriparatide



DENOSUMAB

e AutAn TudAn TuxaloToLtNLEVN HEAETN 2

/ Denosumab Lumbar spine
etwv (ADAMO)

==Placebo

121 avdpeg aoBeveic peong nAkiag 64.9
(30-85) eTwv

e Denosumab 60 mg sc Q6M vs placebo

N W B~ 01 O N

* Primary end point: aténon BMD otnv
OMz22

1
* AU&non tng BMD og OAa Tl OKEAETIKA 0 —

onueia, aveéaptnta ano nAkia, tpony.

Mean percentage change
from baseline (95% CI)

: : - 0 6 12
LOTOPLKO #, apyLka emimeda Study monh
TECTOOTEPOVNCG y Total
otal hip
J4 I I J4 40/
*  INUOVTLKA HElwon TwV SELKTWY 0CTLKAG i
7 ()
arnoppodnong 235 3% 2.4%
I I 14 -(C) O\o
* oAU KaA& QVEKTO 53 2% 1.7%
==
* Agv onuewwOnkav véa ortovOuAkad (0% vs 82 19 0.1 0.3
Ji ’ 7 o . 0
0.8) ) &AAa katdypata (0.8% vs 1.7%) = ’ i\
gg 0%
1%
0 6 12

Orwoll E, et al. J Clin Endocrin Metab 2012;97:3161-69.



Summary of benefits of osteoporosis therapy in men'

Osteoporosis secondary to

Primary osteoporosis Androgen deprivation therapy glucocorticoids
Treatment Non- Non- Non-
BMD ﬁf?;g::l vertebral BMD x;?:;g:gl vertebral BMD ‘;?;;E:gl vertebral
fracture fracture fracture
] Alendronate b b4 X X
g Risedronate X X
Jg:_‘l lbandronate X
o] ;
Jé Pamidronate X
= Foledronic acid X X X X X
@ ,  Denosumab X X X
=
wa Strontium %
— M
T @ ranelate
=5 . )
< Teriparatide X X X X

Maodified from Sim I-W, Ebeling PR. Treatment of ostecporosis in men with bisphosphonates: rationale and the latest evidence. Ther Adv
Musculoskel Dis 2013;5(5).259-267. Reproduced with kind permission.
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Table 2 Biclogical therapy possibilities for treating osteoporosis in men

Antibodies Target Advantages Disadvantages References
Crenosumab RamMEL # Bone resorption Reduces immunity, skin rashes, 4,24, 105,106
high cholesterol

Odanacatib Cathepsin K # Bone resorption markers, Mot known 74,107,108
# BMD spine and hip

Inhibitors

AMG 785 Sclerostin # Bone formation markers, BMD Omncogenic, calcium homeostasis, 105, 109112

Specific to DKKI DKKI # Bone formation uncontrolled bone formation

Specific to Frp Frp May # bone loss leading to complications

Lithium GEK-3 # EMD

603281-31-8 G5K-3 # Bone formation markers, bone strength

6-bromoindirubin-3"-oxime GSK-3 # Glucocorticoid-induced bone loss

AR28 GSK-3 # Bone mass

Abbreviations: BMD, bone mineral density; DKK |, Dickkopf |; Frp. frizzled-related proteins; RAMNEKL receptor activated nuclear factor kappa B ligand; . increase; #, decrease;

LK U hurmmme romdhars bmasa 2

Drug Design, Del'uelnpment and Therapy )
21 August 2013



KATEYOYNTHPIEX OAHTIEX US ENDOCRINE

SOCIETY" KAl UK NOGG?

Therapy duration and monitoring

Monitoring
treatment
response

Duration of
therapy

Monitoring
therapy

1. Watts NB, et al. J Clin Endocrinol Metab 2012;97:1802-1822.

To monitor treatment response, BMD to be monitored by DXA at spine
and hip every 1-2 years?
Measurement of BTMs at 3—6 months after initiation of treatment!

Treatment to be continued long-term?, with regular follow-up or
monitoring as described below

Treatment review recommended after 5 years for ALN and RIS, and after
3 years for ZOL?
Continuation of treatment (ALN and RIS) without further assessment
recommended for high-risk individuals (= 75 years, prior hip or vertebral
fracture, continuous oral glucocorticoid therapy), individuals with low
trauma fractures during treatment, if TH or FN T-score < -2.5 SD.
Treatment review every 5 years including renal function assessment?
ZOL treatment should be stopped after 3 years and case for continuation
of therapy reviewed 3 years later?

ALN alendronate; BMD bone mineral density; BTM bone turnover marker;

DXA dual-energy X-ray absorptiometry; FN femoral neck; NOGG National Osteoporosis
Guideline Group; RIS risedronate; SD standard deviation;

2. Compston J, et al. Maturitas 2013;75:392-396. TH total hip; UK United Kingdom; US United States; ZOL zoledronic acid



ZUUOPOWON

XPOVIKO S1ACTHHA TTAPAHOVAG
oTn BepaTreia

KataAAnAn 66on

Mtwyxn cuppopdwon Twv avdépwv acBevwv otnv avtlOn aywyn?!
KUplo mpoBANUa To HLKpO XPOoViko dtaotnpa AnPng aywync?
(30-60% oTtOapATOUV TNV AYWYN TPV TN CUUITANPWON EVOC ETOUG aywync)3
H xyapunAn cuppopdwon avéavel Tov Kivouvo KOTaypatog otoug avdpecs

* [poyvwOoTIKOL TTAPAYOVTEC TITWXNG CUMHOPPWONE 0TOUC AVOPEC: VEWTEPN

NAWKia, pn vupdeupevol, aAkooA, katdBAwpn, ouv-voonpotnteg (>3),

xopnAotepo eninedo eknaidsvong 4>

* Y& ULOL LEAETN N OVTLKATAOTOON LE YEVOONUA HElwoE T cuppopdwon’

1. Strom O, et al. Arch Osteoporos 2011;6:59-155. 2. Hiligsmann M, et al. Calcif Tissue Int 2013;93:1-14. 3. Mikyas Y, et
al. Appl Health Econ Health Policy 2014;12:267-277 4. Devold HM, et al. Pharmacoepidemiol Drug Saf 2012;21:297-
304 5. Kazis LE, et al. ASBMR 2012: abstract SU0381 and oral presentation.. 6. Hansen C, et al. Osteoporos Int

2013;24:2079-2097. 7. Strom O, Landfeldt E. Osteoporos Int 2012;23:2201-2209 7.




H O2TEOINOPQ2H EINAI MIA
MAIAIATPIKH NOzO2!!!

-MpooAnn acBeotiov
- Aoknon

- OxL kanviopa



2YMIEPAZMATA

Av Kall mtepimou 6% twv Evpwmnaiwv avdpwv naoyouv amno Of, n
avépikr OlN mopapEVEL UTIOAVAYVWPLOUEVN KOl UTTOBEPATIEVLEVN,
dnulovpywvtoc avénpevo kivouvo yia O #.

2 oUYKPLON UE TLC YUVALKEC, Ol AVOPEC UE KATOYLOL EXOUV AUENMEVN
Bvntotnta, Kol TapOpoLo Kivouvo emakoAouBou KaTAYLATOC

‘Eva OM # og avopa €xel peyaAutepn voonpotnta ival o damavnpo
art’ OTL o€ pLa yuvaika (cuvumoAoyilovtog Kot TNV anwAeLa
geLoodnpatoc)

KUplec attieg avdpikng OMM eivatl nAlkloeEapTwHEVES AAAAYEC OTLC
OpMOVEC TOU pUAOU, EVETLKOL TP AYOVTEC Kal altiec deutepomaboulg
Oofl

XapnAotepo eninedo eknaidevong, vewtepn nALKia, epyEvikn {wn
glval mPoyvwoTLKOL TTapAYOVTEC TTWXNAC CUUUOPPWONC OTNV aywyn



REAL MEN

BUllDTHEIR STRENGTH FROM WITHIN

o Oy

AAKE YOUR BONE HEALTH A PRIORITY

One in five men aged over 50 years will break a bone due to asteoporosis. Take
the online 1-minute risk test and find out how to reduce your risk of future fractures.

DA bvernational Osteopers WorldOsteoporosisDay
Fourdsten October20
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