Binfirr e Brinsf s

1 T h e T MYKMAKHAMDI



\ e . .
Conflict of Interest

rh/\W/\h 1l " h h

rlq_h'{ﬂ"_lﬁ“C/\W‘ ‘>§]VV“<B‘

-

B < B _h:’h 1‘5_’h
Abbvie(Abbott), UCBANngelinj MSD, Novartis



GwXB6 DAODSY (K menretnains arg LJ2 |
underdiagnosed and undertreated disorder,
iIncreasing 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 diseasg

S.Khosla 2010

KhoslaS.JClinEndocrinoMetab 201095:310.



A key unresolved issue in the management of
male osteoporosis is increasing public awareness

1. Strém Oet al. ArchOsteoporo2011,6:59155. 2. KhoslaS.JClinEndocrinoMetab 201095:3-10.
3. Herrera Aget al. World JOrthop20123:223234
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1. Curtis JR, et &Bone Miner R280924;37. 2. JohnelK, Fastbond. ArchOsteopord200%4;1723.
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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
UK 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, etl. ArchOsteoporo2011,6:59-155.



B B nlfng!l pRT W1 BEMmmae
nosrfnumBrldnyi ey BEBmMr B[ ¢

T
) Treated men have a lower incidenc® o Treated men have a longer mean
- 9 of fracture S € 162DO time to fracture
D~ 3 0
S 'n 87 = £ A p<0.001
O T i O = 1607PO
c 7 “— @©
= O © e
) g‘ E= S = 800
2 0 5 0 O §
- fox 6007
=k T c 400
2% o ERS
2o = 200
L? 17 [T
0 =0 0
Untreated men Treated* men Untreated men Treated® men
with OP with OP with OP with OP

n= 1506848 per group
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Number of papers indexed on PubMed per time period
20177*
APubMed seardor papers on
male osteoporosis revealed a total
of5 6 &ils0 16605

16136

548

253
106

1984 1989 1994 1999 2004 2009 2014

1Searcistringd ((((((((low BMD[Title/Abstract]) OR low bone density[Title/Abstract]) OR low bone mineral density[Title/
bone mass|Title/Abstract])) @ ¢porpTitle/Abstract]) OR osteopdvieSsT erms]))) AND men([Title/Abstract])) OR n

*Up to 26 M ay 2014 osteoporosis[Title/Abstract
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1.Strom Oet al. ArchOsteoporof011;6:59552. SvedbonA, et alArchOsteoporof013;8:137.



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
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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
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Fractureincidenceand deaths in men
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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
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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,
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Cost of different fracture types of the German population > 50

% 61% B Men
o 60%
O Women
LL
S 50%
S s
L 40%
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«— 30%
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o 20%
g 20%
7 LA 12%
o 0 9%
> 10% 8% 504 .
u
0% ] il
Hip Clinical vertebr Proximal humert Pelvis Wrist

Type of fracture

Results of a Markov model: aggregated total direct and indirect costs (e:
term care costs) from 2010 to 2050 discounted by 3% OAF osteoporosis

BleibeF, et alOsteopordsit201324:83847 fracture
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Incremental life time cost* per person dividdtehith states

AKoUselL e U3a

Health state Men ) (%) Womenj (%) A (013683Y 3 ] 0 !
Welt 42.44 (0.12) 128.8%0.49) o

First hip 136682.5 96385. 0¢ AU9385OQ3U S
Postirst hip 96187.8: 5029w29¢ AEge U) 9aUcs
Second hip 56759. 1, 46678. 4¢ d UeUGSC{ﬁq
Postsecond hip 406844. 1« 36530. 1 ’ UJ. onoeeh
Vertebral 20129. 5 20462. 3

Postvertebral 41.77 (0.12) 479.11 (1.83)

Wrist 23.62 (0.07) 79.16 (0.30)

Postwrist 3.32 (0.01) 114.91 (0.44)

*Onlycostsattributabke osteoporosise. additionadstdorosteoporotmatientsn top of theostgor
thebackgrourmbpulation

Mriotofirstracture Markov state transition model of Danish populafi@®age

yearsaatriskad st eopor osi s, i nc

Hansen L, et &AtcchOsteoporaz0133:126. 3880474
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Cost of incident fractures attributable to
osteoporosis in men 2050

Cost of incident fractures attributable to

osteoporosis in men 2010

Rehabilitation Long-term
daysi2.0m cared2.0m

~.

Premature death

0258.9m Hospital care

\ / U341.4m

Disability days
04214 m .
direct : _—
costs Indirect Rehabilitation care
Long-term care Long-term care costs U26.5m
G 25.9m (42.2m R
. Rehabilitation \
Direct costs days G 4.4 m \Amt),ul7altc>8ry care
071.8m
Ambulatory care __— Disability days __— :
120.7 (49.7m Direct
/ \ costs

Rehabilitation care

08.7m Hospital care
U109.5m \
Direct costsnen and women Indirect costs men awadomen Long-term care
0 692.9 m
2010 898 million 172 million
2050 4.8 billion 1.4 billion

Driver Longterm care cost Premature death

Results of a Markov model of the German popu

BleibeF, et alOsteopordst201324:83847 aged > 50 in the time period 2010 to 2
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Age-related osteoporosis ) » Other factors
Drugs for medical conditions

\l/ Isiosinsone CancE AT g::::::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
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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
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1.Morgané & SmithHM.J Osteopord01] Article 941310. *Data are shown with a smoothing spline and 95% confidénce
2.RiggsBL, et all Bone Min&es200823:20214. BMD bone mineral density



