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A systematic review of hip fracture incidence and probability of
fracture worldwide
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Trabecular Bone — Age Related Loss Differs Between
Men and Women
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Mortality Risk Associated With Low-Trauma Osteoporotic Fracture and
Subsequent Fracture in Men and Women

Figure 2. Mortality Rates for the General Population and Fracture Participants According to Age
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A Prospective Study on Socioeconomic
Aspects of Fracture of the Proximal Femur

Odds ratio
Patients returned to private housing 1 year after fracture®
age (per 10 years) 0.37 (0.25-0.55)
male gender 0.39 (0.17-0.91)
living circumstances (alone vs. couple or family) 0.47 (0.25-0.90)
general health condition (bad vs. good) 0.22 (0.10-0.49)

Schtirch et al JBMR 1996



Factors which influence vertebral fracture detection on X-ray
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Vertebral fractures predict subsequent fractures
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VAS

QUALEFFO-41

Effect of gender on the evolution of pain and quality of life after treatment of
symptomatic vertebral fragility fractures
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Algorithm for the management of patients at low, high and very
high risk of osteoporotic fractures

_/
_—

Initial assessment
FRAX: Clinical risk factors

Very high risk

e P ( )
Optimize calcium and Optimize calcium and Optimize calcium and
Measure BMD vitamin D status vitamin D status vitamin D status
Recalculate FRAX e - % /S g
p v N 4 v - > A 4
Riskiappropriate Risk ?ppropriate Risk :_:\ppropnate
) exercise and falls exercise and falls
L SXefciae y prevention L prevention y

. 4
Consider anabolic
agent followed by
inhibitor of bone
resorption*. Consider
LOEP

MHT, menopausal hormone therapy;
SERM, selective estrogen receptor modulator;
LOEP, local osteo-enhancement procedure

e

Kanis et al Osteoporos Int 2020




BMD and Fracture in Women and Men
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Evidence-Based Guideline for the management
of osteoporosis in men

Recommendation:

A female reference database should be used for the densitometric diagnosis of Strong
osteoporosis in men.

* FRAX is the appropriate tool for the assessment of fracture risk and as the basis for Strong
setting intervention thresholds in men with osteoporosis.

 FRAX-based intervention thresholds should be age dependent in men with osteoporosis. Strong

* All men with a prior fragility fracture should be considered for treatment with anti- Strong
osteoporosis medications.

Strong: 2 75% voters (n=28) Fuggle et al Nature Rev Rheumatol 2024




Analysis of dally teriparatide treatment for osteoporosis in men
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Osteoporosis treatment prevents hip fracture similarly in both
sexes: the FOCUS observational study

Healthcare system to compare the reduction in hip fractures associated with standard-of-care
osteoporosis treatment in men versus women. n=271389 patients aged =265 yrs

Table 3. Odds ratio (adjusted and crude) of hip fracture associated with osteoporosis treatment (treated vs not-treated patients; and partially-treated vs
not-treated patients) for each sex at two-year follow-up.

Adjusted odds ratio (95% CI) Crude odds ratio (95% CI)

Treated vs not-treated

Women 0.26 0.21-0.33 0.25 0.19-0.31

Men 0.21 0.13-0.34 0.25 0.16-0.39

Men:Women? 0.81 0.47-1.37 1.00 0.60-1.66
Partially-treated vs not-treated

Women 0.90 0.69-1.18 0.99 0.77-1.27

Men 0.69 0.40-1.21 0.85 0.51-1.42

Men:Women? 0.77 0.41-1.42 0.86 0.49-1.52

Keaveny et al IBMR 2024
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Lumbar spine

Total hip

Efficacy of osteoporosis pharmacological treatments in men:
a systematic review and meta-analysis

Test for subgroup diferences - = 2.09, df = 3 (p = 0.55)

©)

Experimental Control . i Experimental Control

Study Total Mean  SD Total Mean  SD Mean Difference MD  95%-Cl Weight Study Total Mean SD Total Mean sD Mean Difference MD  95%-Cl Weight
Gonnell, 2003 39 88062400 38 -1.20 6.1600 —— 1000 [7.23,1277] 87% Gonnelli, 2003 30 420 62400 38 120 51600 540 [263;817] 42%
Hwang, 2010 23 550 33600 23 200 33600 gL 350 [156; 544] 108% Hwang, 2010 23 270 28800 23 070 3.3500 [ 200 [0.19;381] 89%
Mifler, 2004 109 428 45000 58 1.45 4.1000 - 283 [148; 418] 124% Miller, 2004 100 207 47100 58 017 42300 —_ 190 [048,332] 132%
Orwoll, 2000 146 7.10 36200 95 1.80 4.8700 iy 530 [4.16, 6.44] 129% Onwoll, 2000 146 250 4.8300 95 -0.10 4.8700 —— 260 [135,3.85 159%
Shimon, 2005 11 84068300 11 330 33200 e 510 [0.72, 948] 55% Shimon, 2005 11 190 53100 11 -140 26500 T———— 330 [021,681] 27%
; ffect 328 225 — 6.20 [2.76; 7.64] 50.2% Ra effe -l 328 225 - 253 [1.76;3.31] 44.9%
Boonen, 2009 191 57055300 93 1.20 57900 4= 450 [3.09, 591 12.2% Boonen, 2009 191 160 48400 93 035 43400 - 125 [013;237] 186% Femoral HECk
Ringe, 2009 158 650 55300 158 220 55300 i 430 [308; 552] 127% Ringe, 2009 158 320 48400 158 060 423400 - 260 [159,361] 212%

an ffe 349 2651 - 439 [3.46; 5.31] 24.9% ts mc 349 251 - 1.95 [0.62; 3.27] 39.8%
Boonen, 2012 588 770 97000 811 160 9.9000 - 6.10 [4.99, 7.21] 129% Boonen, 2011 248 1.30 157000 260 -2.50 15.7000 ———— 380 [107;653] 43%
Onwoll, 2010 ' 85 35245000 47 0.95 4.1000 == 257 [1.06, 4.08] 12.0% Orwoll, 2010 85 121 47100 47 -023 43300 —-— 144 [0.15;303] 11.0%
Random effects model 1350 1134 s 476 [3.45; 6.05] 100.0% Random effects model 1010 783 - 2.26 [1.67; 2.85] 100.0%
Heterogeneity: I° = 79%, 1° = 3.0926, p < 0.01 . ] ! Heterogeneity” 1° = 31%, 2= 01592, p = 017
Test for overall effect: z = 7.15 (p < 0.01) 210 5 0 5 10 Test for overall effect z =7.53 (p < 0.01) -5 0 5
Test for subgroup differences: x; =1433,df=3(p < 0.01) Test lor subgroup differences. 1§ =290,d=3(p =041)

(A) (B)
Experimental Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%-C| Weight
Gonnelli, 2003 30 390 62400 38 -0.30 6.1600 . 420 [143,697] 4.7%
Hwang, 2010 23 270 52700 23 030 52700 240 [0.85 545 4.0%
Miller, 2004 1090 235 30000 58 034 28900 . 201 [107,295] 189%
Orwoll, 2000 146 310 36200 95 060 4.8700 —= 250 [1.36,364] 16.0%
e 317 214 - 2.34 [1.66;3.03] 43.7%
Boonen, 2009 191 275 48400 93 045 43400 —i 230 [1.18,342] 16.3% B | S p h OS p h O n ateS
Ringe, 2009 158 440 48400 158 040 43400 —— 400 [299,501] 17.8%
ffec 349 251 —f— 3.17 [1.50; 4.83] 34.2% d B M D N

Boonen, 2011 248 350 157000 260 -0.30 157000 ———— 380 (107,653 49%
Orwol, 2010 85 182 30000 47 -031 28900 — 213 [1.07;319] 17.2%
Random effects model 999 772 e 2.72 [2.06; 3.37] 100.0%
Heterogeneity: ° = 41%, 1° = 0.3569, p = 0.11 For T
Test for overall effect. z = 8.13 (p < 0.01) 6 4 2 0 2 4 8

Beaudart et al ACER 2023



ALENDRONATE FOR THE TREATMENT OF OSTEOPOROSIS IN MEN
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Denosumab

Teriparatide

Abaloparatide

Efficacy of osteoporosis pharmacological treatments in men:
a systematic review and meta-analysis

Experimental Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight

Nakamura, 2014 23 7.35 33800
Orwoll, 2012 121

24 017 37020
570 3.0900 121

+— 718 [515,921] 421%
0.90 3.3700 8 480 [3.99,561] 57.9%

=== 5380 [3.50; 8.11] 100.0%

Random effects model 144 145
Heterogeneity: I* = 78%, 1* =2.2119, p = 0.03 r !
Test for overall effect: z = 4.84 (p < 0.01) 5 0 5

(A)

Experimental Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight

Nakamura, 2014 23 207 35400
Orwoll, 2012 121

24 024 58500
210 36500 121 000 33800

1.83 [0.92,4.58] 94%
210 [1.21;299] 906%

Random effects model 144 145
Heterogeneity- I = 0%, t° = 0, p = 0.85
Test for overall effect: z = 4.82 (p < 0.01)

2.07 [1.23; 2.92] 100.0%

(B)

Experimental Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight

Nakamura, 2014 23 24829800 24 -085 31900 ——+—— 314 [1.38,490] 169%

Orwoll, 2012 121 240 25200 121 0.30 2.2400 = 210 [1.50;2.70] 83.1%
Random effects model 144 145 bt 2.28 [1.51; 3.04] 100.0%
Heterogeneity. /= 18%, =° = 0.0888 p =027

Test for overall effect: z = 584 (p < 0.01) -4 2 1] 2 4
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Experimental Control
Study Total Mean SD Total Mean SD
Kurand, 2000 13 13.50 10.8000 10 0.75 6.3000
Onwoll, 2003 151 587 45000 147 052 39000
Random effects model 164 157

Heterogeneity: 1° = 76%, = 20.7906, p =004
Test for overall effect: z =2.28 (p = 0.02)
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——+— 12.75 [5.70, 19.80] 38.4%
535 [439 631] 616%

—— 8.19 [1.14; 15.25] 100.0%
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Experimental Control
Study Total Mean SD Total Mean SD
Kurland, 2000 13 2.90 5.4000
Orwoll, 2003 151  1.53 3.9500

10 -0.50 4.7400
147 0.31 41000

Random effects model 164 157
Heterogeneity: 1° = 1%, t° = 0.0224, p = 0.32
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Experimental Control
Study Total Mean SD Total Mean sD
Czerwinski, 2022
Matsumoto, 2022

149 848 65900 79
14 1996 158900

1.17 10.4000
6 278 38800

Random effects model 163 86
Heterogeneity I = 77%, «* = 376061, p = 0.04
Test for overall effect. z = 2.32 (p = 0.02)

Mean Difference MD 95%-Cl Weight

=i 731 [478 984] 597%
——=—— 1718 [830,2606] 403%

11.29 [1.80; 20.78] 100.0%

Matsumoto, 2022 14 62711700 6 0.49 15300
Random effects model 163 85

Heterogeneity: /° = 95%, t° = 6.3197, p < 0.01

Test for overall effect. z = 2.15 (p = 0.03)

-6

A)
Experimental Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
Czenwinski, 2022 149 298 41500 79 0.15 3.9900 - 283 [1.73;393] 621%
Matsumoto, 2022 14 646 56400 6 06112100 ——=—— 585 [274,896] 37.9%
Random effects model 163 86 e 3.98 [1.10; 6.85] 100.0%
Heterogeneity /° = 69%, t° = 31436, p = 0.07 f !
Test for overall effect: z = 2.71 (p < 0.01) 5 0 5
(B)
Experimental Control
Study Total Mean  SD Total Mean  SD Mean Difference MD  95%-Cl Weight
Czerwinski, 2022 149 21432900 79 00131100 L) 213 [126;3.00] 511%

—==— 578 [441.7.15] 48.9%

—=smlme=— 391 [0.34, 7.49] 100.0%
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Beaudart et al ACER 2023




HUGx # @,

12 4

|
|

10

A Phase |ll Randomized Placebo-Controlled Trial to Evaluate Efficacy and
Safety of Romosozumab in Men With Osteoporosis
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Efficacy of osteoporosis pharmacological treatments in men:
a systematic review and meta-analysis
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Summary of the incidence of fractures

: Participants (n) and Study Primary/secondary Type of fractures | Number of fractures Number of fracture control group
First Author .
Treatment/comparator duration endpoint reported treatment group
y ; VF+ all clinical All clinical fractures: 7 NVEF: 6
Boonen, 2009[19] | Risedronate (n=191)/ Placebo (n=93) 24 months Secondary endpoint fractures VE.2 VF: 0
Boonen, 2011[6] Zolgdronic agid, (n=248) / Placebo (n=260) | 24 months Primary endpoint All fractures Incident fractures: 16 Incident fractures: 20
Boonen, 2012[20] | Zolgdronic agid, (n=588) / Placebo (n=611) | 24 months Primary endpoint VF VF: 9 VEF: 28
Czerwinski . . NVEF: 1 NVF: 2
' Hhaloparatids. (n= =
2022[18] (n=174)/ Placebo (n=64) 12 months Secondary endpoint VF+NVF VE: 0 VF: 1
Kurland, 2000[21] | Teriparatide (n=13) / Control (n=10) 18 months* | Secondary endpoint VF VF: 1 VF: 2
Lewiecki, 2018[5] | Bomwsezumab, (n=163)/ Placebo (n=82) 12 months Safety All fractures Incident fractures: 3 Incident fractures: 2
NVF: 6 NVF: 1
Miller, 2004[8] Alendronate (n=109)/ Placebo (n=58) 12 months Safety VF+NVF Morphometric VF: 6 Morphometric VF: 3
Clinical VF: 5 Clinical VF: 3
;Ig:c:[l:x;]ur » Denosumab (n=23)/ Placebo (n=24) 24 months Primary endpoint VF VF: 0 VF: 2
Orwoll, 2000[10] Alendronate (n=146)/ Placebo (n=95) 24 months Secondary endpoint VF+NVF gFl @ IJFVF,’ »
Orwoll, 2003[13] Teriparatide (n=151) / Placebo (n=147) 12 months Safety NVF NVEF: 2 NVE: 3
Orwoll, 2010[11] Wmmﬂ >4)/ dlewdunate 24 months | Secondary endpoint VF VF: 4 VE: 6
VF + Clinical VF: 1 VF:2
Orwoll, 2010[9] Ibandronate (n=85) / Placebo (n=47) 12 months Safety fractures Clinical fracture: 3 Clinical fracture: 0
: NVEF: 1 NVE: 1
Orwoll, 2012[14] Denosumab (n=111)/ Placebo (n=117) 12 months Secondary endpoint VF+NVF VE: 0 VF: 1
Ringe, 2009[15] Risedronate (n=158) / Control (n=158) 24 months Primary endpoint VF+NVF VF: l 41 8 VF: 3 53 J
—
Shimon, 2005[16] | Alendronate (n=11) / Placebo (n=13) 12 months Safety VF+NVF §FV§0 s;/lil
Walker, 2013[17] Risedronate (n=10) / Teriparatide, (n=9) / (B anidtis VF: Secondary endpoint | VF + Clinical VF: 1 Teriparatide: VF: 0; Clinical fracture (12 months) : 0
: Combinegd, (n=10) Clinical F: safety fractures Clinical fracture (12 months): 0 | Combined: VF:1; Clinical fractures (12 months): 1

*fractures assessed at 12 months

VF= Vertebral fracture, NVF= Non vertebral fractures, F= fractures

Beaudart et al ACER 2023




Fracture Risk and Zoledronic Acid Therapy in Men with Osteoporosis

(] Placebo M Zoledronic acid A Lumbar Spine n2ed
Relative risk, 0.33 = i
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6 B 67% 3
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— (28/574) P=0.002 o 5
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5 4 | | 68% '3
E™ ] 2.8% reduction
S 3 (16/574) P=0.02
=
.g 1.6% No. of Patients
X oledronic acid 6 60 58
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1 (3/553) B Serum B-CTX
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Primary End Point Secondary End Point ‘g _;g_ el ——
(B) Incidence of clinical fractures (ITT population) § jg: Zoledronic acid .
Zoledronic acid, Placebo, Hazard ratio - e :
N=588 N=611 (95% Cl) g -60-]
Clinical fractures, n (%) 6(1.0) 11 (1.8) 0.6 (0.2, 1.5) 0
Clinical vertebral fractures, n (%) 1(0.2) 3(0.5) 0.3 (0.0, 3.3)
Clinical nonvertebral fractures, n (%) 5(0.9) 8(1.3) 0.6 (0.2, 2.0) R o Pataiits
Zoledronic acid 63 62 63 55 55 S5
Placebo 65 64 64 58 60 62
Boonen et al NEJM 2012



Validation of the Surrogate Threshold Effect for
Change in Bone Mineral Density as a Surrogate
Endpoint for Fracture Outcomes: The FNIH-
ASBMR SABRE Project -> Total Hip
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Fuggle et al Nature Rev Rheumatol 2024



Evidence-Based Guideline for the management
of osteoporosis in men

Recommendation:
« Vitamin D and calcium repletion should be ensured in all men 2 65 years. Strong

» Oral bisphosphonates (alendronate or risedronate) are first-line treatments for men at a Strong
high risk of fracture

 Denosumab or zoledronate are second-line treatments for men at a high risk of fracture. Strong

 Asequential therapy starting with a bone-forming agent followed by an anti-resorptive Strong
agent should be considered for men at a very high risk of fracture.

» Bone-forming agents should be used in accordance with the recommendations of the Strong
regulatory authorities.

» Physical exercise and a balanced diet should be recommended to all men with Strong
osteoporosis.

Strong: 2 75% voters (n=28) Fuggle et al Nature Rev Rheumatol 2024
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