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&: Definition of Osteoporosis

N’”/Q‘
$3 L(\\

Systemic Skeletal Disease
e Low bone mass
e Micro-architectural deterioration

e T bone fragility & fracture risk

Bone strength = Bone density + Bone Quality

Consensus Development Conference, Am J Med 1993; 94:646-650,

NIH Consensus Development Panel on Osteoporosis Prevention D, and Therapy. JAMA. 2001;285:785-795
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&» WHO - International Reference Standard

Post-menopausal women and men >50 years

Category

Normal >-1.0
Osteopenia or low bone mass -1.0 > SD < -2.5
Osteoporosis < -2.5

Severe or established osteoporosis < -2.5 with fraqgility fracture

Pre-menopausal women and men <50 years

Category | zscore

Within the expected range for age > -2.0
Below the expected range for age < -2.0

Kanis JA, et al. 7 Bone Miner Res. 1994:9:1137-1141.
Official Positions of the ISCD 2019.
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Diagnosis of Osteoporosis

/_ Multiple Factors Related to

N | F
"o [ oS L
o | -r,-"

< . Osteoporotic Fracture
,,> N”t”t'“".,._“;x.

1 .-'.rx\ 'I h - “ l.".
| / "\- I| . \

s A Age-related Postmenopausal Other risk
bone loss bone loss factors

| ]

Low bone

Low peak
bone mass
Poor bone quality Non-skeletal factors
(architecture) d FRACTURE B (propensity to fall)

mass Sarcopenia

|

Rizzoli R, et al. Bast Practice & Res Clin Endocrin & Metab. 2008; 22(5) 813-29, https://vums.ac.ir
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RESEARCH Open Access

analysis
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Abstract Overall — 0015752 ( 0012429, (0015664)

Background: Ostecporosis (OF) | essively becoming a global concern with the aging of the world's popula- o * 3

tions. Osteoporotic fractures are as ted with significantly increased mortality rates and a financial burden to W ' - ™

health systems. This Meta-analysis aims to estimate the annual incidence of ostecporotic fractures in lran. Hm * e o “' r mm' H ’3 u

Methods: A comprehensive systematic literature search was performed through Medline (PubMed), Embase, Sco- L8 L2
pus, Web of Science, and Google Scholar to identify studies which contain an investigation of the incidence of osteo- ’"m‘ 1{-5' 2

porotic fractures in Iran up to December 3rd 2020, with no time and language restriction. For the risk of bias assess-
menits of studies, the Joanna Briggs Institute (JBI) critical appraisal checklist for studies reporting prevalence data was
used. The pooled estimation of the incidence of osteoporotic fractures in population aged=50 years was calculated
using random-effects meta-analysis, and the heterogeneity of included studies was quantified with the I statistic

Results: In all, 5708 papers were initially retrieved from the electranic databases, among which seven studies were M m %‘ C' “)

included in the meta-analysis. The pooled standardized annual cumulative incidence of hip fractures was estimated as

13826 (95% Cl: 98.71-193.65) per 100,000 population and 157.52 (95% CI: 124.29-199.64) per 100,000 population in

men and womnen, respectively.
Conclusion: This study showed a high incidence rate of osteoporotic hip fractures in Iran. Early detection and treat- A Mmm, + w' ‘ 316 ( m‘ N m'm) ‘6 57

ment of individuals with higher risks of primary fragility fractures at primary health care as well as implementing
fracture liaison services to prevent secondary fractures are highly recommended. The results suffer from the following

limitations: first, a low number of studies that were eligible for inclusion; second, the lack of population-based studies; w m O‘JJA —.— m‘zm ( mm. w‘m) ‘6 67

and presence of highly heterogeneous studies despite the use of a random effect model.

Keywords: Osteoporosis, Osteoporotic fractures, Incidence, lran, Meta-analysis M‘mh m) 1 38/ 1 00000 m“ ( w1 Qs

B 001751, 0023097) 1694
Background
Osteoporosis (OP), defined by low bone mass and micro- v‘m (m . m ( w1 m‘ m) 18 %
architectural deterioration of bone tissue, is a common
issue for global health [1-3] and is gradually becoming a
global concern with the aging of the world's populations. W m) -._ w‘m ( w1 w, m‘m ‘s u
" fuma ac.ir; nfzhi g m It was reported that 200 million women are affected by
* Csteoparosis Research Center, Endocrinalogy and Metabalism Clinical osteoporosis worldwide |r_1.] The health burden of osteo-

Sciences Instifute, Tehran University of Medical Sciences, Tehran, Iran . ’ . mm ‘ m m m 16 02
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Abstract

Background: Osteoporotic fractures imp
the direct costs of the hip, vertebral, and
Methods: We surveyed a sample of 300
forearm) admitted to four hospitals affiliat
six months after the fracture. Inpatient co
naire, the data regarding outpatient costs|
after the fracture incidence. Direct medic
costs were converted to the US dollar usi
Results: The mean =+ standard deviation
One hundred and seventeen (39%) patie
(42.33%) ones had forearm fractures. The
bral and forearm fractures were estimated
Conclusion: The direct cost of osteopord
evaluation of preventive and treatment i
burden of osteoporotic fractures in Iran.

Keywords: Costs, Fracture, Osteoporosis,
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Fig. 1 Percentages of direct medical and non-medical costs of osteoporotic fracture by fracture type; BMD: Bone Mineral Density test
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ne disease, leads to increased susceptibility to fractures. In 2020,

rosis and related fractures cost the community USS 393 million.

f osteoporosis in Iran in 2020.

prosis in the above 50 years old population using a prevalence-
of osteoporosis and related fractures were estimated based on
e direct medical and non-medical costs as well as the monetary
actures were estimated. Cost data were extracted from patient

ted in Iran in 2020. The shares of the hip, vertebral, forearm,
ly. There were also 3554 deaths from osteoporotic fractures.
at USS 393.24 million (US$ 2165 million purchasing power
PRALY loss (29.65%). and long-term care for prior hip fracture
n of osteoporosis.
hnt in Iran. Inter to prevent osteoporosis and especially
educe the cost of the disease and improve patients’ quality of
feasible interventions in Iran.

tic fractures

Introduction

Osteoporosis is the most common metabolic bone disease, char-
acterized by systemic abnormalities in bone mass and micro-

leading to i d ibility to fi [1-3].
According to the World Health Organization definition, “osteo-
porosis is defined as a value for bone mineral density (BMD) 2.5
standard deviations (SD) or more below the young female adult
mean (T-score less than or equal to—2.5 SD)" [4]. Osteoporosis,
amajor health problem, is associated with age-related fractures,
especially in the hip, vertebrae, distal forearm, and humerus [5].
Fragility fractures are serious threats to patient’s health, quality
of life, and health care sustainability [6].

In recent decades, the prevalence of osteoporosis increased
dramatically worldwide [ 1, 7], and it became a global epidemic
as a socio-economic threat associated with population aging [2].
According to the International Osteoporosis Foundation report,

4 Springer
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Figure 8. National Score: action
Osteoporosis not a national health priority (NHP)
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for osteoporosis

or musculoskeletal
diseases in the EU

» The IOF Middle East and Africa Regional Audit 2011 found that osteoporosis
was considered a health priority in only 3 out of the 17 countries included in

this audit: Iran, Irag and Jordan.

in 2013328,
http://share.iofbonehealth.org/WOD/201é/thematic-report/WOD 1 é6-report-WEB-EN.pdf NS
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Adapted from Arch Osteoporos
(2013) 18:144 Kanis 1A et al. with
permission of Springer
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The treatment gap — a recent study in EU primary care

Increased risk of FF was defined as at least Patient distribution across age groups

one of the following:
g historyoffmcuengatbrsoyeaysofage Visiting primary ;05:: ;gyizz %2@
* 10-year probability of both hip and major OP care physician for e y JU7%
fracture above country-specific FRAX any reason between = 80 years
thresholds (without measurement of BMD) 26 March 2018 and met the definition schied & DXA
* lumbar spine, total hip or femoral neck BMD 26 October 2018 of mcreasedfn:l}:
O

T-score<-25

were diagnosed
with OP

had a T-score
<-25

O1010)

had a prior
exceeded the fracture including
3798 FRAX threshold 4% hip and
Patient distribution 5% spine

community-dwelling

3
women across BMI groups

<185kg/im* 2%  25-<30 kg/im? 37%
18.5—< 25 kg/im? 31% > 30 kg/m?

“Percentages 00 Not Sum 10 100% ceang 1o rounang of numders

18 February 2025
McCloskey et al, Osteopor Int, 2021 Feb;32(2):251-259. doi: 10.1007/s00198-020-055
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Proportions not receiving tre DY risk group

Diagnosed with OP

067

No (n = 2933)
Exceeded the
FRAX threshold Had a prior fracture
Any (n = 1200) Other (n = 634)
Had a T-score 6 4 0
g Jo
(n=318)
Hip (n = 145) Spine (n = 178) Wrist (n = 435)

2/18/2025
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Study population
n=998

Low risk At risk
n=652(65.3%) n=346(34.6%)

OP not diagnosed OP diagnosed
n=237(68.5%) n=103(31.5%)

Not initiated Initiated
n=248(71.7) n=98(28_3%)

Not adherent Adherent
n=302(87.3%0) n=44(12.7%)
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Treatment Cascade Steps

Identify Estimated
key at risk Diagnosed Enroll to Initiate to Optimal Retain to
populatio populatio patients treatment treatment treatment treatment
n n

Bone
health
promotion
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2016

o+ 157850 357,850
P P -~ 75749 3g7,6m 18,080
uﬁ ‘ ‘M AJ‘A TO—T4 550,050 477134
* G5-69 7O5,223 TO5,223
G0—6.4 L 5 1,351,878
* 2 / 55 -59 L.500,445
J J # J—'—“-“ _. 5054 L908,534
* 5 45-49 2,067.570
= 40-44 2544712
Eu 15-30 1,737,546
0 -34 4,850,858
25—249 4,532,760
20-24 3,260,413
15-19 2,544,712
10— 14 2,703,757
» |n 2035, the age group e Sasoass
. o—4 7 3,260,413
60 years and over will m Male Female
reach’17.6% of the total 2035
. B4 Q08,702
po |OT|On. 7579 1,080,404
TO-T74 1,543.449
bE—Bg 1006614
bo—6.4 2,360,560
55 =50 3,631,645
—. 50-54 4,811,930
g 45-ag 4,448,765
5 40-a44 2177.6809
En 15-30 2,451,360
30 -34 2,632,943
25—-249 3a77.680
20-24 3.359,272
15-19 2,905,316
10— 1.4 2,451,360
5—1Q 2,178,087
O—.4 2,178,987
Female

Vahidi Monfared, H., & Moini, A. (2018). A system dynamics model to forecast the population aging in
Iran. Kybernefes.




YEAR OSTEOPENIA OSTEOPOROSIS
2010 25 969 046 5024 798
2020 40 303 730 3592 708
2050 44 276 071 5548 203

FIGURE 2 Number of people (in millions) with
osteopenia and osteoporosis in 2010, 2020 and
2050¢

. osteopenia ’ osteoporosis
50

y
Sa 05 81

2010 2020 2050

-~
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https://www.iofbonehealth.org/sites/default/files/PDFs/Audit%20Middle%20East_Africa/ME_Audit-Iran.pdf
https://www.iofbonehealth.org/sites/default/files/PDFs/Audit%20Middle%20East_Africa/ME_Audit-Iran.pdf
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Estimated at Risk Population
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®
FRAX Fracture Risk Assessment Tool

Home Calculation Tool v Paper Charts FAQ References Cnglish v

Calculation Tool

Please answer the questions below to calculate the ten year probability of fracture with BMD.

W
P ]

Country: Iran Name/ID: About the risk factors
Quest|on nailre: 10. Secondary osteoporosis ® No Yes Weight Conversion
1. Age (between 40 and 90 years) or Date of Birth 11. Alcohol 3 or more units/day e
) y No Yes
Age: Date of Birth: - b Pounds = kg
- F I 1 = —
v: M: D: emorzal neck BMD (g/cm~<) s
2. Sex Male Female Select BMD e | \

3. Weight (kg) | Clear || Calculate |

Height Conversion
4. Height (cm)
Inches = cm

. Previous Fracture ® No Yes Y T OB

5 |
| Convert |
6. Parent Fractured Hip ® No Yes
7. Current Smoking ® No Yes
8. Glucocorticolds ® No Yes 00053146
SEaid 5 i Individuals with fracture risk
9. Rheumatoid arthritis ® No Yes assessed since 1st June 2011 2/18/2025

\ \



Ten year probability (%)
25 50

cuszos> Sy alslie sla wlowl
s 1+ Jlow! bl (sl

Intervention threshold N o A (0/0) u.uS »9 Jawo CUlJ > Ul g.zuuul
1 5 h SN P
10
5
0
40 50 60 70 80 90
Age (years) 2/18/2025




FRAX In clinical practice

CIRFs

Fracture
o Eon o il B iy

e

Kanis JA.Task Force of the FRAX Initiative. Interpretation and use of FRAX in clinical practice. Osteoporos Int.
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Imaging Techniques

 Peripheral skeleton

 Central skeleton

v'Dual Energy X-ray absorptiometry
(DXA)

Photon Detector
" Detector Collimator

-— Soft Tissue
g« Bone
——y Ded‘

Source Collimator
Source

Intensity Profile
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Skeletal sites to measure

- Both the PA spine and hip in all patients.

« Forearm BMD under the following circumstances:
« Hip and/or spine cannot be measured or interpreted.
« Hyperparathyroidism
« VVery obese patients (over the weight limit for DXA table)

Official Positions of the ISCD 2019.



DXA Printouts: Common Features
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TBS (Trabecular Bone Score)

NORMAL ALTERED
TRABECULAR  TRABECULAR
STRUCTURE

- STRUCURE

Based on minimum hip or spine BMD T-score

Normal Osteopenia Osteoporosis
BMD Alone

4 J ]

21.300
Based on
. 1.200 < > 1,300
S5pine TBS
<1.200

Texture parameter that can be computed from DXA images, and
that quantifies local variations in pixels intensities.



Ulo,> p9las 9 g9




Cu—o ULD)D




6/ —

_.\NI /\7)
8/C= "5,
N\m — \)..7 ﬂV
N — L/G = P W’.. wm/
9 3 =
:* — MJ
1 4\ 8/9 == 5 O
) 9 W“M — I—/’o,..\O
w A LIl —
v a 8/L — Vs 7°
— ) Q\N — /\.)\1
J A 0/8 = %,
(— 9/8 = o~ S
D e Q\@ R 7\Vv/ JQJ)
» “ W“M — \\W\,.r.. .\O )cJ
Vv /0l — &, 7
W ° 9/OL =
8/0L —— o,
~ G/l e 7
1Y 9/l — o 0
o &: —_— y,vo
N _._. ] .
P-'In._ 2T — o /o
A § €Tl m——— %
o aq LTl —— 5 T
6/7L —— o
D - O\M_,l N~
R A z/el —— o
- w e/vlL Vo,
o L/vL A
uv 1/§1 2D
@ L/S1 =
a v 8/S1 vv 5
a\ . L/91 NN
9 M\N_. L /e
Q N 6/L1 ™~
AL ™~ 0/61 N Ox
o 2D G/02 N e
A Q“NN JA d
-~ 8/T¢ /n
) Iw b/€T s
L/vT e
sd L/ST o
~ o AN 9/LT %
N\ 9/8¢ N
Q 9~ “
- - €/€8 o
g 1/GE =S




Who Needs Pharmacologic Therapy?

®» T-score<-2.5

= Hijstory of fragility fracture

(regardless of bone mineral density)

= ()steopenia if FRAX® (or if available, TBS-adjusted FRAX®) 10-year probability for
major osteoporotic fracture 220% or hip fracture >3%




Table 17
Drugs Approved by the U.S. Food and Drug Adminisiration for Prevention
and Treatment of Postmenopausal Osteoporosis?

Postmenopansal Osteoporosis

Drug Prevention Treatment
Abaloparatide (Tymlos) — 80 pg 50 daaly
Alendronate (Fosamax) 5 mg PO daily 10 mg PO daily

35 mg PO weekly 70 mg PO weekly®

TOmg + DF
- - . : - L 200 IV imiranasally once daily, or 100

Caleitomin (Miacalein, Forocal) TU SQ god
Denosumab (Prolia) — 60 mg S0 every 6 months
Estrogen (mmultiple formmlatons; estrogen- Multiple regimens L
bazodoxifene)
Ibandronate (Boniva, genernic form) 2.5 mg PO daily 2.5 mg PO daily

150 mg PO monthly 150 mg PO monthly

3 mg IV every 3 months

Raloxifene (Evista) 60 mg PO daily 60 mg PO daily
Risedronate (Actonel, Atelvia, generic form)® 5 mg PO daily 5 mg PO dailvy

35 mg PO weekly 35 mg PO weekly

150 mg PO monthly 150 mg PO monthly
Romosozumab (Evenity) — 210 mg SOQ monthly
Tenparatnde (Forteo) — 20 e 50 dailv
Zoledronate (Reclast, genernc mmfusion form) 5> mg IV every 2nd year 5 mg IV once yearly

Abbreviations: IV = intravenously; PO = orally; god = every other day; 5O = subcutaneously.

iPlease review the package inserts for specific prescnbing information.

PFosamax 70 mg is available as both a tablet and a unit dose iquid. Alendronate (generic Fosamax) is available.

‘Fosamax Plus I 1s a tablet containing 70 mg of alendronate and 2 800 IU or 5,600 IU of vitanmin I for weekly admimstration.
dRisedronate 150 mg once monthly tablet is available.

\\
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