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GE Healthcare

726 Heartland Trail
Madison, WI 53717-1915

Height / Weight:
Sex / Ethnic:

152,0cm 57,0kg
Female White

m
Birth Date: ,1 years

Facility ID:

Referring Physician:

Measured: 29/1/2008 10:18:55 np  (11,40)
Analyzed: 29/1/2008  10:20:14 ny  (11,40)

AP Spine Bone Density

COMMENTS:

Densitometry Reference: L1-L4
BMD (g/cm?) YA T-Score

142
1,30

50 60 70 80
Age (years)

2 3
Young-Adult Age-Matched
Region (%)  T-Score (%)  Z-Score

L1-14 75 -2,4 96 -0,3

GE Healthcare
726 Heartland Trail
Madison, WI 53717-1915

m
Birth Date: ,1 years

Height / Weight: 152,0cm 57,0kg

Image not for diagnosis

Printed: 29/1/2008 12:14:44 pp (11,40)76:3,00:50,03:12,0 0,00:9,96
0,60x1,05 18,4:%Fat=27,0%

0,00:0,00 0,00:0,00

Filename: odcevi6ggh.dfx

Scan Mode: Standard 37,0 pGy

1 -Statistically 68% of repeat scans fall within 1SD (% 0,010 g/cm? for AP Spine L1-L4)
2 -Italy (ages 20-40) AP Spine Reference Population (v110)
3 -Matched for Age, Weight (females 25-100 kg), Ethnic
11 -World Health Organization - Definition of Osteoporosis and Osteopenia for Caucasian Women:
Normal = T-Score at or above -1,0 SD; Osteopenia = T-Score between -1,0 and -2,5 SD;
QOsteoporosis = T-Score at or below -2,5 SD; (WHO definitions only apply when a young
healthy Caucasian Women reference database is used to determine T-Scores.)

Lunar Prodigy Advance
PA+301265

Sex / Ethnic: Female White

Facility ID:

Referring Physician:

Measured: 29/1/2008  10:19:52 np  (11,40)
Analyzed: 29/1/2008  10:20:15nmp  (11,40)

Left Femur Bone Density

Hip Axis Length Comparison (mm)

| Left=10

] " - .
30 20 -10 Mean 10 20 30
(Left = 101,6 mm) (Mean = 100,6 mm)

COMMENTS:

Densitometry Reference: Total
BMD (g/cm?) YA T-Score

1,24

50 60 70 80
Age (years)

1 2 3
BMD Young-Adult Age-Matched
(g9/cm?) (%)  T-Score (%)  z-Score

0,816 82 -1,5 96 -0,3

Image not for diagnosis

Printed: 29/1/2008 12:14:45 pp (11,40)76:3,00:50,03:12,0 0,00:12,84
0,60x1,05 17,4:%Fat=33,5%

0,00:0,00 0,00:0,00

Neck Angle (deg)= 55

Filename: odcevj6ggh.dfx

Scan Mode: Standard 37,0 Gy

1 -Statistically 68% of repeat scans fall within 1SD (+ 0,012 g/cm? for Left Femur Total)
2 -Italy (ages 20-40) Femur Reference Population (v110)
3 -Matched for Age, Weight (females 25-100 kg), Ethnic

11 -World Health Organization - Definition of Osteoporosis and Osteopenia for Caucasian Women:

Normal = T-Score at or above -1,0 SD; Osteopenia = T-Score between -1,0 and -2,5 SD;
Osteoporosis = T-Score at or below -2,5 SD; (WHO definitions only apply when a young
healthy Caucasian Women reference database is used to determine T-Scores.)

Lunar Prodigy Advance
PA+301265
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>-2.5:82 % tov kKetaypdrov
. i 26% TOV KOTOYRATOV 16)10V
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Siris ES, et al. Arch Intern Med 2004;164:1108-1102
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2XTOVOVALKU KOTAYUOTO
Statistics....

20yvoTNTO!
— Hlucia 50-59 : 5-10%
— HXMwio > 80 : > 30%
— 620,000 kAMvikd XK otnv Evponn oe yovaikeg kot avopeg > 50 etav
1/3 TV PHETEUUNVOTOVGIOK®Y YOVOUIKOV L€ GTTOVOVAKO KAToypa Exetl T-

score > -2.5

€ UETEUUNVOTOVCIOKES Yuvaikec > 60 etwv pe T-score -1.5 - -2.5

oLYVOTNTA oTTOVOLMK®OV Katayudtov 14-18%

28% tov Bavatov YeTILOUEV®V LE OGTEOTOPMTIKA KOTAYLOTO OTOdIOETOL
oto 2K

I'a kaBe VF peimon tov FEV1 xatd 9%
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What Proportion of Incident Radiographic Vertebral Deformities Is

Clinically Diagnosed and Vice Versa?

Howard A Fink.,'”* Donna L Milavetz,” Lisa Palermo,” Michael C Nevitt.” Jane A Cauley.” Harry K Genant.,”
Dennis M Black,” and Kristine E Ensrud®”* for the Fracture Intervention Trial Research Group
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AEYTEPOITAOHX OXTEOIIOPQXH

(Stein E, et al. Endocrinol Metab Clin N Am 2003;32:115-34).
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Contributors to Secondary Osteoporosis and
Metabolic Bone Diseases in Patients Presenting
with a Clinical Fracture

Sandrine P. G. Bours, Tineke A, C. M. van Geel, F'iv'r P. M. M. Geusens,
Marcel 1. W. Janssen, Heinrich M. 1. Janzing, Ge A. Hoffland,
Paul C. Willems, and Joop P. W. van den Bergh

ABLE 2. Prevalence of known contributors to SECOB at presentation with a clinical fracture

Number of patlents Number of Women Number of Men
Known contributor Ipﬂ-r{EFIT_ af tutal]l {percent of all wu-rrmn] {percent of all men)

—|I’1' r'r of glucooorticoid use
o arian f =|I|J""

or mal .HEEJ_I"I:!UI:IF
Total fwith cne or more factorsP® A4 (23.0%) 115 (23.99%)

(J Clin Endocrinol Metab 96: 1360-1367, 2011)



ORIGINAL ARTICLE

Osteoporosis in COPD Outpatients Based on Bone

Mineral Density and Vertebral Fractures

Lidwien Graat-Verboom,'? Ben EEM van den Borne,' Frank WJM Smeenk,'
Martijn A Spruit,”> and Emiel FM Wouters*?

* 255 aoBeveic pe otabepr) COPD
» (Osteoporosis
— DXA:23.6%
— X-Ray (VF):36.5%
— Combined:51.4%
* VF:1fr(52.7%), 2fr (25.8%), 3 fr (14%)
*  MoAiic 1o 34% tov VF eiyav dayvoobel
 VF. T8 &TI12
e 80% acBevov pe ooteondpmon: NO treatment
* VID defic: 34-65%

JBMR 2011; 26: 561-568



Osteoporos Int (2009) 20:980-008
DO 10.1007/s00198 1770-4

ORIGINAL ARTICLE

Vertebral fractures in patients with chronic obstructive
pulmonary disease: the EOLO Study

R. Nuti- P. Siviero - S, Maggi - G, Guelielmi -
C. CalTarelli « G. Crepaldi « S. Gonnelli

3030 acOeveic e
COPD
41.5% VF
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“Real World” clinical practice....

350 (X'V8p8g MS CO P D Table 4 Humber of subjects with fractures by reviewer
, o Rewiewer #1

A&loldynon AA and 2 %

OKTVOLOYOUC el . = i

— 19 AEloAOYN oM KO LE
TOGOTIKT] LOPPOUETPLNL

Table & Location of fracures by reviewer

— 2° Khaoowr a&tohdynon T Fﬂgmr -#r Fgﬂmrﬂ

Results

— Apyucn a&ordynon: VF ﬁ E E
9/350 (2.6%) o :

— R1: 361 VF/181 pts iz “ 3

-

— R2: 27 VF/19 pts Total




Oocteonopmwon o COPD

* EmmoAacpoc: 22-46%
* Koatayuoara:
— Prevalent VF: 49%, T7-8/ T12-L1
— Incident Clinical Fractures: RR 1,6-1,9

— Incident Hip fractures: RR 1,23-1,34
— Higher 1 yr mortality after Hip fr: 40,2 % vs. 28,8%

Inoue 2016



Low body
wight
Smaoking
Age
Gender
Inactlivily

Systemic
inflammation

Systemic
Corlicosteroids

Vitamin D
. deliciency

Effect of osteoporosis on COPD course

Hib cage

- Exacerbations 7

Risk far Parbudity and

Osleoporosis o s
fracturas T Mortalty T

Veriabral
fractures

Decline of FEV

['a kdBe omovovAKo KdTayU
9% peimon g COTIKNG YOPMNTIKOTNTOG

CHEST 2011, 139(3):648-657



Iopayovrteg KIvoUuvov 0GTEOTOPOONS
oc COPD

H\wucla

Kanvioua

‘ExXntoon avamveLsTIKNG Asttovpylog
ECapoelc g vocov

Metwpévn euGIKn OpaGTNPLOTNTO
2.0PKOTEVIN

YnoBrrapivoon D

["AVKOKOPTIKOELON|

Avorpio

Expert Rev. Respir. Med. 7(4), 397-410 (2013)



Vitamin D
The sunshine hormone

Vitamin D
~._Catabolism

Edrhydruxylated
/D3 Metabolites ‘-.,

[ cypaaat @S '|

I |
I

: Liver Elrculallng_,,g5 OH D 1a 25{n|-|} D Cnr::ulatmg
Vitamin Dq—=L0, (OH)D3 2U3», .-
3 3 25(0H :1 HCYP27BIC NG 3%10,25(0 L

Diet /@' Synthesis)
Low Ca?* \ /1,25 'r

"n..‘_m_.f Hl'ﬂh PD_‘_E' ——— 2 L Vilamin D
Parathyroid _ _ | Receptor
Intracrine action ) 4 ‘
{ Extrarenal (local) 1,25(0H)2D3 production: | '

| skin, immune system, colon, vasculature, etc' 7 == N, Endocrine action

e e T
| Extraosseous effects of 1,25(0H).D5-VDR: | , Intestinal calcium and /

| Immunoregulation, antimicrobial defense, | \\phosphate absorption,/
xenobiotic detoxification, antl-lnflammalory, \ "- renal reabsorption, /

anti-cancer actions, cardiovascular benefits 'I h'DI'IE remodeling / /
R E———————————————————.

D Binding
Protein (DBP)

Calcif Tissue Int (2013) 92:77-98



Vitamin D deficiency is highly prevalent in COPD and
correlates with variants in the vitamin D-binding gene

Wim Janssens,' Roger Bouillon,” Bart Claes,” Claudia Carremans,’ An Lehouck,’
lan Buysschaert,? Johan Coolen,” Chantal Mathieu,” Marc Decramer,’
Diether Lambrechts®
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Vitamin D supplementation to prevent acute respiratory tract
infections: systematic review and meta-analysis of individual
participant data

Adrian R Martineau,'? David A )olliffe,! Richard L Hooper,' Lauren Greenberg,' John F Aloia,?

Peter Bergman,* Gal Dubnov-Raz,?> Susanna Esposito,® Davaasambuu Ganmaa,” Adit A Ginde,®
Emma C Goodall,? Cameron C Grant,'® Christopher ] Griffiths,#" Wim Janssens,'? Ilkka Laaksi,'?
Semira Manaseki-Holland,™ David Mauger,’> David R Murdoch,'® Rachel Neale,"” Judy R Rees,'®
Steve Simpson,Jr'® Iwona Stelmach,?® Geeta Trilok Kumar,?" Mitsuyoshi Urashima,?? Carlos A Camargo Jr*

ite this as: BMJ 2017;356:i6583

Praportion with +1 ARTI (%) ttp://dxdoi.org/10:113&/bmj.i6583
SEudy Control Intervention Adjusted odds mtic Weight Adjusted odds ratio
O5% ) % (9% N

Li-Hg 2002 376 (43.4) 32181385 [ 148 085 (048 o LEd)
Urashima 3010 91157 1.3 EBM1E7 (80.7) 536 090 (R5EmwLaT)
Manaseki-Holland 2010 126/229 (5500 97224 (43.3) €12 060 (041 to OLER)
Laaksi 2010 CE/BE (64.T) 30/B0 @ E.B) 358 0.51 (027 o 0.5G)

Majak 2011 11/ 24 (5.8 L1328 (167} t 1.00 Q.20 (0% to 0LET) 25 RCT

Trilok-Kumar 2011 458/1000 (645} &38/1034 (B 2.4) 0.92 (L7 w1.11)
Lehouck 2012 25/B8 (316 30/ B4 (24.9) 157 100 (L53to L0) I d n7i d I 1 d I 1
Manzseki-Holland 2012 24571505 (167 26071506 (17.7) 58 L0B(LEP o 1.30) naividua patlent ata ana ySIS
Camargs 2012 50T GLE &4M141 (31D 836 03B (77w 0.ER

Murdoch 2012 155/161 (F6.3)  154/161 (95.7) &3 097 iLI0w1l1Y 11321 SUb

i 2013 g La sk End point: acute respiratory tract

Rees 2013 WEIG0FET) IO IR FLA J5 1037w 149

Tran 2014 GE/197 (BEF) 185197 (b6.6) 60 092 (L5 130 Infectlon

Goodall 2014 BO/238 34T TOM2LE (27.1) G0 066 (DAL to O.5E)

Urashima 3014 17rea (7.0 J2MLE (1.6 141 1&3{L7I2TH = .

Grant 2014 LI BD (6eT) DAL (60T 412 Q077 (43w 134 Decreased rISk. 12%
Martimeau 2015 (VDR TRIIBETE TN (61T i 0.87 (45 to 1.ET)

Martimeau 2015 (Vilifs) SIN25 7L L) BLM12G (6B.0 7138w 1.31) ARR: 2% (42% 68 40%)
Martimeau 2015 (ViliFuw) CEM0IGET BAMIT (606N A3 (L6 o 1.95)

Dubnov-Raz 2015 1011 (B0.9 10/ 14 7 1.4&) .23 (.01 to 2.ET)

Denlinger 2016 3207 (445 110/ 201 (54.7) L3 {102 to 2.78)

Tachimoto 2016 LA (14 7) 4G4 (7 .4) 45 (11 to 1B
Ginde 2016 24152 (Le. 1) 17155 GOo®m 2. 44 (119w 1.07)
Simpson 2015 14/1& (BT 5} 16/ 18 (BB T} Exclsded
Owerall: P=53.3%, P=0.001 0.80 (69 to 0.57)

0
1
0
1
0
0.

Hote: Weights ane from random effects analysis




OoTtEOTOPMGT OO YAVKOKOPTIKOEION

Ewc 4.6% tov yevikov mAnBuouot AapuPdvouvv oteposion

O kivovuvog KOTAYUOTOS AVEAVEL LLE T 000T] (T|LEPT|CLO-GUVOALKT]) KO TN

oudpxeta tov GC

Continuous > Intermittent > inhaled (? Intermittent pulses?)

O kitvovvog awEavel TpOUO 6TOVS 3-6 UVES KOl LELWVETOL LLE TT] OTOKOTT)
H anoAegio elvon Tpoiun Ko Kupimg 6TO GTOYYMOES

AwgopeTiké cut-off BMD

A&oAOYN oM VITOKEIUEVTC VOGOV



Glucocorticoid excess

Y
Decreased muscle mass Decreased Decreased calcium absorption
Decreased mechanosensing sex steroids and resorption

l Increased parathyroid hormone

Increased RANKL
Decreased osteoprotegerin

Osteoblasts

Decreased
osteoblastogenesis

Osteoclasts
Increased

- Increased apoptosis
osteoclastogenesis

Early and continual decrease in

Early, transient increase in «
« Cancellous osteoblasts

= Synthetic ability

» Bone formation

« Osteoclast survival

« Cancellous osteoclasts
- Bone resorption

\——» Osteocytes

Increased apoptosis

y

Decreased canalicular circulation

V

Decreased bone quality

Osteonecrosis < » Fracture

NEJM 2018




Risk of fractures with inhaled corticosteroids in
COPD: systematic review and meta-analysis of

randomised controlled trials and observational studies

Yoon K Loke,' Rodrigo Cavallazzi,? Sonal Singh®

Thorax 2011;66:699-708
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Evoeiceic Evapinc Bepameiog o€ LETEUNVOTOVCIOKES
yovoikec Ko avopec > 50 etav vo GC

H\wcio >70 etov

Katayuo younAng piog (mpornyovuevo 1n Kotd
Oepameia)

Y yniéc nuepnoteg d6ceic GC (> 7.5 mg)
HAwucio < 70 ko 000om < 7,5 mg

= BMD T-score <—1.5
* FRAX >10% yio MXK



Risk evaluation

KMvikot mapdyovreg FRAX

20Bap1) EKTTMGOTN AVATVELGTIKNG AEITOVPYIOG
Melougvn eueikn opacTnPOTNTA

AnmAela VYOLC

EmavacloAoynon akTivoAoYIKoD EAEYYOL

BMD Hip



['evika petpa

Meimomn 0061G GTEPOEIOMDV
Xopnynon GAA®V 0VvOGOKATOUGTOATIKMOV
A10KOTT] KATVIGULOTOG

Enapkng npocAnyn acPectiov (1000-1200
mg/d)

A10pOwon vroPrrapivoong D
Aoxnon
IItwoeic



Ocpameio GO

* AlpOGQOVIKA
— Adevopovarn
— Pilevopovdn
— Z.0\evopovaTn

* Teprmapation



Population-Based Trends in Osteoporosis
Management after New Initiations of Long-Term
Systemic Glucocorticoids (1998-2008)

>. R, Majumdar, L. M. Lix, M. Yogendran, S. N. Morin, C. J. Metge,

Ly
and W. D. Leslie
1 Clin Endocrinol Metab 97: 1236-1242, 2012

*17736 acBeveic e
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SlrW|II|am Osler

Care more particularly for the
Individual patient than for the
especial features of the disease.
— William Osler



