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Peupatogidn apBpitida



H PA mTpokaAci atTwAglo 00TOU TTOU ITTOPEI VO TTapaTnenBei o€ Tpia poTifa

v TTEPIaPOPIKES DIABPUTEIC OOTWV
v TTapapOPIKA 00TEOTTOPWON

v’ KOl GUCTNPATIKA OCTIKA ATTWAEIO £V HEPEI OUVOEDEPEVN HE TUOTNPATIKA QAEYUOVA

Clin Med (Lond). 2020 Nov; 20(6): 565-567.
10.7861/clinmed.20.6.rabh



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7687316/
https://doi.org/10.7861/clinmed.20.6.rabh

RESEARCH ARTICLE: META-ANALYSIS OF OBSERVATIONAL STUDIES IN EPIDEMIOLOGY

Increased risk of vertebral fracture in patients
with rheumatoid arthritis

A meta-analysis

Chen, Bin MD; Cheng, Guangqi MD; Wang, Hantao MD; Feng, Yu MD"

e 7 HeAETeg mapatipnong e >600.000 pts
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2X Kivduvog KaTayUATWY O CUYKPLON HE YEVIKO TTANBUOUO

0 00poloTLkOG SelkTnG OTIOVOUALKWYV KaTaypatwy ot PA

Atav 2,34 (95% Cl 2,05-2,63, p < 0,0001)

* H pevpatoeldng apOpitida Ba mpemnel va Bewpeital wg
aveéaptntog mapayovtag KivdUvou omovOuALkoU

KOTALY LOLTOG

Medicine 95(45):p €5262, November 2016. | DOI: 10.1097/MD.0000000000005262
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ONTERNATIONAL Meta-Analysis > Osteoporos Int. 2018 Jun;29(6):1263-1275.
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Incidence of fractures among patients with
rheumatoid arthritis: a systematic review and meta-
analysis

e 2UCTNMATIKI QVOOKOTINON KAl HETAVAAUGC JE OTOXO TNV EKTINON TNS OUXVOTNTAG TWV KATAYUATWY (OUVOAIKAG
Kal euBpaucToTnTag) o€ pts pe PA

Study RR (95% Cl) Weight
Study RR (95% Cl) Weight
van Staa 2006 +— 1.50 (1.40, 1.60) 22.87
: Kim 2010 —4-7 1.51 (1.40, 1.63) 22.30
Brennan 2014 - 1.43(0.98,2.09) 28.07 .
' Wright 2011 —_— 1.49 (1.26, 1.75) 15.89
Gregson 2014 : ] > 2.15(1.53,3.04) 29.86 Amin 2013 (Women) —-0-— 1.63 (1.36, 1.96) 14.62
. Amin 2013 (Men)  — 1.40 (1.02, 1.93) 7.90
Ogdie 2017 = ; 1.23(1.18,1.28) 42,07 :
: Kim 2016 : — 2.20 (1.90, 2.60) 16.42
o = 9 =
el {oquare = 510 P09 <> elldhcty T Overall (I-squared = 76.7%, p = 0.001) <> 1.61(1.44,1.79)  100.00
| NOTE: Weights are from random effects analysis '
NOTE: Weights are from random effects analysis ; :

‘ T T T T T T T
T T T 5 T T 7 .85 1 1.2 15 2 3

J 8 1 1.2 15 2 3 Fig. 3 Meta-analysis of fracture risk in RA patients compared to non-RA controls. a All fractures. b Fragility fractures

O1 aoBeveig pe PA gixav upnAdTEPO Kivouvo ouvoAikwy kataypaTtwy (RR 1,52, 95% CI 1,07-2,14) kai euBpaucTtotntag (RR 1,61, 95% Cl 1,44—
1,79)



Table 2  Subgroup analysis of the incidence rate of fragility fractures, by study characteristics and major osteoporotic fracture site

No. of studies No. of RA patients Incidence rate/1000 person-years (95% CI) P (%) P value P value* n AéTEpO Kiviuvo KATOYM ATWV

Total 10 108,779 15.31 (10.43-22.47) 99.3 <0.001 BPAUGTETNTOC PETAEY TWV
Geographic region
North America 5 62,917 15.81 (7.67-32.59) 99.5 <0.001 0.374 VOIKWV 0C0EVRV
Europe 3 42,209 12.14 (6.43-22.90) 99.5 <0.001
Asia 2 3653 2421 (11.69-50.13) 39.8 0.198
Sex
Women _ 4 4927 31.03 (28.75-33.50) 0.0 0.556 0.011°
Men 2 857 23.75 (19.59-28.78) 0.0 0.635
Mixed only* 6 102,995 11.14 (6.98-17.78) 994  <0.001 e Ta KAIVIKO OTTOVOUAIKA
Fracture ascertainment method » »
Self-reports only 3 5627 22.09 (12.37-39.47) 97.6 <0.001 0.158 mdﬂ] UTTOEKTINRBNKavV
With other methods 7 103,152 12.91 (8.09-20.62) 99.4 <0.001
Definition of fragility fractures
Fracture sites 6 89,598 14.52 (8.62-24.47) 99.6 <0.001 0.576
Low-trauma 3 19,085 17.79 (10.95-28.90) 97.4 <0.001
Percentage of GC treatment
> 60% 4 47,220 15.17 (5.67-40.61) 99.0 <0.001 0.792
<60% 5 60,599 13.12 (8.41-20.48) 996  <0.001 H atreikdvion NG 22 o€ pts e
Sample size
>1000 7 107,358 14.63 (9.38-22.81) 99.5 <0.001 0.752 ﬂGpdVOVng Kivouvou OIl,
<1000 3 1421 17.19 (7.01-42.15) 96.2 <0.001
Site-specific analyses of MOFs OUUTTEPIAQUPBAVONEVWV TWV EIBIKWV
Vertebral 13 125,020 751 (3.27-17.23) 99.5 <0.001
Clinical 10 - 124,668 429 (1.69-10.89) 99.6 <0001  <0.001 yia 1n PA (diapkeia vooou,CRP,HAQ)
Radiographic 3 352 42.40 (32.47-55.36) 0.0 0.873
Hip 15 213,454 433 (2.26-8.27) 99.7 <0.001 “Tropgi va Boner'lo'a otnv éVKq|pn
Forearm 9 71,727 3.40 (2.27-5.10) 95.6 <0.001
Humerus 7 61,573 1.86 (1.36-2.53) 77.9 <0.001 6|dvvwo'r] NG OI1 kai oTnv éYKq|pn

TTapEuBaon

2upTTEpAopara; pts pe PA diatpExouv uwnAd Kivouvo EU@AVIONS GUVOAIKWY
| KATAYMATWY Kal KAaTayuAaTwy euBpaucToTnTaC



Clinical
Rheumatology

== The interplay of rheumatoid arthritis and osteoporosis: exploring SPRINGER LINK

the pathogenesis and pharmacological approaches Clinical Rheumatology (2024) 43:1421-1433

https://doi.org/10.1007/510067-024-06932-5

Nikhil Gupta' - Navjot Kanwar? - Anchal Arora’ - Kavin Khatri® - Abhinav Kanwal’

NMapdyovteg KIVOUVOU Yyia OO TIKK aTTWAEIa o€ acBeveic pe PA

BONE BALANCE

/Factors increasing bone resorptiorh BONE

e Chronic Inflammation RESORPTION

e Pro-inflammatory cytokines: IL-1, IL-6, IL-
17, TNF-a

e Auto-antibodies: ACPAs, anti-CarPA, RF

e Cellular senescence
t Osteoclast activation




cDMARDs

Ta dedopEva OXETIKA PE TN oxeéon Twv emTeEdwv BMD kal Twv cDMARDS gival Treplopiouéva

* Mia TTOAUKEVTPIKI MHEAETN TTOU TTEPIAAPPBave 731pts pe PA dev Bprke dilapopd TNV OOTIKNA
TTUKvOTNTA JE TNV Xprion MTX

di Munno O et al. J Rheumatol 31:1305-1309

o2& MIa JEAETN 450 pts dev avixveubnke peiwon tng BMD utrd Bepartreia ye MTX o€ ouykpion pe

AaAAeg Bepatreiec DMARD https://doi.org/10.1007/s40266-019-00714-4

o MeA€étn €0¢ige o1 N leflunomide €ival To yévo cDMARD 110U BeATiwoe Tnv BMD Tng 00@UIKAG
Moipag TNG aTTovOUAIKNG OTAANG

Kwon OC et al. Clin Exp Rheumatol 37:813-819



SPRINGER LINK Review > Osteoporos Int. 2017 Feb;28(2):429-446. doi: 10.1007/s00198-016-3769-2.
Epub 2016 Oct 31.

OSTEOPOROSIS
INTERNATI ONAL

Biologic therapies and bone loss in rheumatoid
arthritis

C A F Zerbini 7, P Clark 2, L Mendez-Sanchez 2, R M R Pereira 3, O D Messina 4, C R Ufia *

2TOXO0G: N avadelcn TnNG £Tidpaons TwV BIOAOYIKWY BEPATTEIV OTNV OCTIKI TTUKVOTNTA, OTOUC OEIKTEC

0OTIKNG EVOAAQYNG KAl OTA KATAYMATA EUBPAUCTOTNTAG

* H avadiitnon atro ¢ Baoeig dedopévwy: Medline kai Science Direct atré 2003 €wg 2015
* ATIO TIC 248 TTEPINAWEIC CUNTTEPIANPONKAV PHOVO 28 PEAETEC

2UUTTEPOOCHA:
v MeAéteg pe ant-TNFa &eixvouv diatrjpnon ) augnon tng BMD oTtnv ZZ Kai 10Xio Kal KAAUTEPO TTPOQPIA TwV
OOTIKWYV OEIKTWV

v avacToAeic IL-6 £de1Eav BeATIWON OTNV EVTOTTIOUEVN OOTIKY ATTWAEIQ

v YTdpxouv JEPIKEC MEAETEC WE rituximab kal abatacept



Invited Review

Effects of biological and targeted synthetic DMARDs on bone loss in

rheumatoid arthritis

2UOTNHATIKF) OO TIKI atTwAela Kal Xpaon Twv bDMARDs kai csDMARDs

Table 1
Effects of tumor necrosis factors inhibitors on bone of patients with rheumatoid arthritis.
Infliximab
Reference Sample (F) Design Duration BTM BMD Other BPs
[80] 43 + 30 HC Longitudinal 6 mths |OPG-sRANKL = OPG/sRANKL NS
[57] 68 (54) Longitudinal 6 wks 1OC-PINP, NS
=BAP, |ICTP
[86] 36 (29) Longitudinal 1 yr = lumbar, hip 25%
[52] 26 (19) Longitudinal 1 yr 10C, |CTX-I tlumbar, Hip 0%
[771 17 (15) Longitudinal 6 mths INTx-DPD, =BAP NS 0%
[56] 102 (84) Longitudinal 1 yr 1CTX-1, 10C =lumbar, hip |SRANKL, =0PG 26%
(temporarily)
[59] 30 (11 ETN, 9 IFX, Longitudinal 6 mths toC = lumbar, hip NS
10 not TNFi) |DPD.
= in no TNFi
[58] 90 (74) IFX, 99 Case control 1 yr = CTX-I -0OC IFX: = lumbar-hip IFX group: 17%
(78) MTX MTX: | lumbar-hip MTX 20%
[78] 9(9) Longitudinal 6 mths toc =sRANKL, OPG NS
=DPD, BAP
[65] 10 IFX + MTX and RCT 1yr =lumbar, |Hip (minr NS
10 MTX change in IFX)
[53] 52 (39) Longitudinal 1 yr NA 1 lumbar, =hip 23%
[54] 18 (15) Longitudinal 2 yrs 10C, |CTX-I 1 lumbar, =Hip 0%
[61] 342, 4 groups. IFX: Longitudinal 1 yr =lumbar-Hip IFX group: 6%
88 (60)
[64] 35 (24) IFX- ETN- Longitudinal 3 yrs 1ALP,PINP, OC. =lumbar, |Hip 0%
ADA =CTX-LNTx-DPD
871 36 (36) Longitudinal 1 yr 10C, DPD, NTx | 1L-6, IL-17, IL-23, TNFa, TNFR1 and NS
TNFR2
[60] 48 (48) Longitudinal 1 yr |CTX-I, ICTP, =PINP, u- =lumbar-hip 0%
CTX-II
[62] IFX 90, ETN 27, Longitudinal 1 yr INTx (TNFi) = lumbar-hip (TNFi), | 27% (TNF-I), 24%
¢sDMARD 102 Hip (csDMARD) (csDMARD)
[88] 66 (100%) retrospective 18 mths | TRACP-5b tlumbar (12-18 mths) 659% (TNFi)
TNFi 44 =BAP thip (6-12-18 mths previous
ABA 14 (TNFi) (TNFi)
TCZ 8
+ DNS
Etanercept
751 30 (27) Longitudinal 6 mths  |PYD-DPD. =NTx, {BAP. =OPG, |SRANKL ({OPG/sRANKL) NS
Certolizumab pegol
[76] 17 (17) Longitudinal 2 mths JCTX-1 |DKkk-1 and sclerostin 0%
1 PINP

MeAETeC €TTi TO TTACiOTWYV agopouv To infliximab
BMD uikpry au¢non otnv OM22 kal otaBepn Ty oT0
|IoXio

Niyeg HeAETEG £De1cav TTTwon BMD Kupiwg OTO 10Yi0

Otav oL aoBeveicg mou éAafav Bepamneia pe TNFi cuykpiBnkav pe
aoBeveic mou €AaPav Bepamneia pe csDMARD

NS

H opada pe TNFi €del€e kaAUTtepa amoteAéopata otnv BMD kal
oTLG 2 BEoELg

https://doi.org/10.1016/j.phrs.2019.104354



Rituximab (RTX) povokKAwVIKO avtiowpa Eévavti Tou CD20

Abatacept avaouvduacopévn TTpwTeivn ouvinene 1gG1 kal egwkuTtTapik reploxr Tou CTLA-4

Table 3
Effects of co-stimulation blockade and B cells depletion on bone of patients with rheumatoid arthritis.
Ref Sample (F) Design Duration BTM BMD Other BPs
Abatacept
[113] 165 (142) longitudinal 12 mths = NTX-BAP t femoral neck in ABA,| in TNFi. = 26%
50ABA + 115TNFi lumbar.
[88] 66 (66) retrospective 18 mths ABA arm -no flumbar and hip BMD at 18 mths (ABA Worse effect than other arms 57% (ABA)
TNFi 44 changes arm) previous
ABA 14
TCZ 8
+ DNS
Rituximab
[117] 46 (32) longitudinal 6 mths J|CTX,1P1NP =0PG-0OC 37%
[118] 13 longitudinal 15 mths = CTX-BAP |s-DPD NS
[119] 28 (23) longitudinal 16wks 1OPG/RANKL ratio, |synovial NS
RANKL
[121] 16 (16) longitudinal 18 mths flumbar ({{responders), | hip in non NS
responders
[120] 36 (29) longitudinal 12 mths TP1NP-BAP, = CTX = lumbar, |neck and total femur =Dkk-1-SCL 0%

Ref: references; F: females; BTM: bone turnover markers; BMD: bone mineral density; BPs: use of bisphosphonates; Mths: months; ABA: abatacept; TNFi: tumor
necrosis factor a inhibitors; NTX: amino-telopeptide of type I collagen; BAP: bone alkaline phosphatase; CTX: Carboxy -terminal telopeptide of type 1 collagen; P1NP:
: amino-terminal propeptides of type 1 collagen; OC: osteocalcin; OPG: osteoprotegerin; RANKL: Receptor activator of nuclear factor kappa-B ligand; Dkk-1: Dickkopf
1; SCL: sclerostin; s-DPD: serum deoxypyridinoline.

Ta dedopeva @aiveral va uttooTnEidouv Hia BETIKN €TTIOPACN OTN CUOTNUATIKA UYEIQ TWV OOTWYV, TTOU dEV

OXETICETAI JE TOV UNXAVIOUO dPACNG AAAG HAAANOV UE TOV EAEYXO TNG PAEYHOVNAG




Systematic review and meta-analysis

RHEUMATOLOGY ADVANCES IN PRACTICE

Therapeutic efficacy of denosumab for rheumatoid
arthritis: a systematic review and meta-analysis

Mayu Yagita'*, Takayoshi Morita

1.* and Atsushi Kumanogo

367 peAétec > 18 TAnpoucav Ta KpITHPIa

h 1,2,3.4

Apdon Tou denosumab otnv BMD, otnv apBpik BAGRN Kal oTnv evepyoTnTa TNG VOOOU

Rheumatology Advances in Practice 2021;00:1-12
https://doi.org/10.1093/rap/rkab099
Advance access publication 17 December 2021

A Experimental Control Weight

Study Total Mean  SD Total Mean  SD Mean Difference MD  95%-Cl (random) Experimental Control Weight
i 0
— T BT 714 631797 15.8% Study Total Mean  SD Total Mean  SD Mean Difference MD 95%-Cl (random)
Tanaka2021 191 4.31 1.0600 105 0.92 1.6200 - 3.39 [3.05,373] 17.0% : | ,
Takeuchi2019 217 399 1.2800 218 -1.03 1.2800 502 [4.78;526) 17.1% Ebina2018 30 4.90 54800 30 3.20 4.9300 ———— 170 [0.94,434]  87%
Takeuchi2016 85 44024900 88 -0.27 2.5400 - 467 [392,542] 16.0% Ebina2018_2 74 48031000 80 242 3.2200 —+— 238 [1.38,338 61.0%
Dore2010nb 60 3.20 0.5000 56 0.20 0.1500 , 3.00 [287;3.13] 17.2% Nakamura2017_2 26 82126100 26 5.13 2.6000 —#— 3.08 [1.66;4.50)  30.3%
Dore2010b 13 280 0.8000 22 1.40 0.4000 - ! 140 [0.93;1.87) 16.8% ;
: 2,53 [1.75; 3.31 .09
Random effects model 621 544 < 4,07 [2.95;5.18]  100.0% Random e.ffe,cﬁ moo del 1% 1% T |<> 1 b LLIiasY 2000
Heterogeneity: /7 = 99% N E— Heterogeneity: 1= 0%
5 0 5 2 0 2 4

B Experimental Control Weight Experimental Control Weight
Study Total Mean  SD Total Mean  SD Mean Difference MD  95%-Cl (random) Study Total Mean  SD Total Mean  SD Mean Difference MD  95%CI (random)
$02021 55 2.311.1600 55 -1.05 1.4700 | —— 336 [287;3.85] 23.4% . .
Takeuchi2016 85 2.26 0.4800 88 -0.88 2.3000 i—— 314 [265,363]  23.5% Ebina2018 30 29043800 30 1.40 54800 ——*—— 150 [-1.01,401] 187%
Dore2010nb 60 1.50 0.2000 56 -0.60 0.2000 : 210 [2.03;2.17] 26.8% Ebina2018_2 74 3.09 3.3500 80 0.58 5.1800 —+—— 251 [1.14;3.88] 62.8%
Dore2010b 13 1.30 0.1500 22 0.00 0.4000 * 130 [1.11;1.49]  26.3% Nakamura2017_2 26 6.67 3.9300 26 5.12 5.2500 — % 156 [0.97,4.07] 18.5%
Random effects model 213 221 <>  243[1.76:310] 100.0% ' L
rs——— ——r——r—r ARSI 1N Random effects model 130 136 | <|> 214 [1.06;323] 100.0%

324012 3 Heterogeneity: I = 0%

2 0 2 8




AgloAdynon KataypaTikou Kivouvou petaiu DMB kol BPs og aocOeveig pe PA

A
Study

Kaneko2019n
Kaneko2019s
Mochizuki2018
Kinoshita2016

Random effects model
Heterogeneity: 12 = 0%

Study

Kaneko2019n
Kaneko2019s
Mochizuki2018
Kinoshita2016

Random effects model

Heterogeneity: 12 = 0%

v Aev BpéBnke kapia dlapopd OTOV KATAYUATIKO KivOuvo

Experimental

Total Mean
25 3.57 0.1600 25
11 3.93 0.3000 1
70 2.90 0.9600 70
49 3.00 0.9100 49
155 155

Experimental

Total Mean SD Total
25 7.36 0.9900 25
11 9.52 2.0900 11
70 6.74 5.1300 70
49 6.84 52000 49
155 155

Control

SD Total Mean SD

3.60 0.1700
4.15 0.3200
2.82 0.9400
3.07 1.0000

Control
Mean SD

6.90 1.0000
9.93 1.3800
5.51 4.1700
7.23 5.3700

Mean Difference

0.4

I T <:'> I !
-04 -0.2 0 0.2
Mean Difference

MD

-0.03
-0.22

0.08
-0.07

-0.04

MD

0.46
-0.41
1.23
-0.39

0.40

Weight
95%-Cl (random)

[-0.12; 0.06]  78.9%
[-0.48; 0.04] 9.8%
[-0.23; 0.39] 6.7%
[-0.45; 0.31] 4.6%

[-0.12; 0.04] 100.0%

Weight
95%-Cl (random)

[-0.09; 1.01]  74.9%
[-1.89;1.07] 10.4%
[-0.32; 2.78] 9.5%
[-2.48: 1.70] 5.2%

[-0.08; 0.88] 100.0%




TepirapaTion

» Qi Langdahl et al. 4 pyeAéteg TTaparipnong ue >8900 pts 900pts e PA €dcicav OTI N
Bepartreia e TEPITTAPATION MEIWOE CNHAVTIKA TN CUXVOTNTA CTTOVOUAIKWY KOl pN

OTTOVOUAIKWYV KATAYUATWY o€ pts ue PA
https://doi.org/10.1016/j.bone

o MeA€ETn TTOU €CETACE TNV ETTIOPACN TNG TEPITTAPATIONG OTIC DIABPWOEIC TWV
apBpwoewv oe aoBeveig pe PA dev Bprike onuavTiKO 0QeAOG PETA atto 1 Xpovo
Bepartreiag

https://doi.org/10.1002/art.40156

*  2UVOAIKQ PEAETEG UTTOOTNPICOUV TNV ATTOTEAECHATIKOTATA TNG TEQITTAPATIONG

OTN MEiwoN Tou KIvOUVOU KaTayuartog Kal oTn BeATiwon tng BMD o€ aoBeveig

ue GIO kal RA

https://doi.org/10.1016/j.jbspin.2016.05.010



Randomized Controlled Trial > Mod Rheumatol. 2023 Apr 13;33(3):490-495.
doi: 10.1093/mr/froac059.

Comparison of romosozumab versus denosumab
treatment on bone mineral density after 1 year in
Volume 33, Issue 3 rheumatoid arthritis patients with severe

May 2023 osteoporosis: A randomized clinical pilot study

2TOX0G: Algpelvnon TNG €TTidpacng Tou romosozumab vs denosumab otnv ooTIki TTukvoTnTa (BMD), 0Tn

OpacTNPEIOTNTA TNG VOOOU Kal TNV apBpikr) BAGRN oe aoBeveic ue peupartocidr] apOpitida Kal coapr] 00TEOTTOPWON

(b)

20 - -
=i T v' 51 PETEYUNVOTTOUCIAKEC YUVAIKEC TUXQIOTTOIRBNKAV O€ 2 OUEdEC VIa VO
§ ig . A&Bouv romosozumab r} denosumab
lz _30 _\.
2 -40 —
= =l
g -s0 ol —— |
‘g, -60
g -70 . . —
: 3 b v' DAS28-ESR kai van der Heijde Total Sharp Score (TSS)
. months oev dIEPepaV PETAEU QUTWY TWV 2 OUAdWYV
Romosozumab (ON) 26 19 16 16
Denosumab (ON) 25 24 24 24

) TRACP-5b.
oup; error bar, SD.

https://doi.org/10.1093/mr/roac059



BMD OMxZ/ IZXIOY

~
0
o’

20 (b)

~~
0
N

10 10

10

Change from baseline at total hip (%)

-5

Change from baseline at lumbar spine (%)

Change from baseline at femoral neck (%)

o = =
b= 3 6 12 3 6 12
3 (&3 12
-3 months -10 months
-5 months Romosozumab (N) 26 19 16 16 Romosozumab (N) 26 19 16 16
Denosumab (N) 25 24 24 24 Denosumab (N) 25 24 24 24
Romosozumab (ON) 26 19 16 16
Denosumab (ON) 2s 24 24 24

H Bepartreia ye romosozumab frav 1o atmmoteAeouatiki otnv auv¢gnon tng BMD otnv OMZX

https://doi.org/10.1093/mr/roac059
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Osteoporosis evaluation and Best Practice & Research Clinical
treatment recommendations in Rheumatology
rheumatoid arthritis 7’,:( Volume 36, Issue 3, September 2022, 101757

Katherine D. Wysham @ ¢ 2, &, Joshua F. Baker P 4= | Radhika Narla @ < &

» Agv uttdpyouV €10IKEG KATEUBUVTHPIEG 0BNYIEG VIO TOV EAEyXO Kal T BepaTreia TNG 0OTEOTTOPWONG
otnv PA

« DXA ¢ival «gold standard» g¢€taon
« 2uoTtnveral DXA otnv oo@UIKA Hoipa TNG OTTOVOUAIKAG OTAANG, OTO OAIKO 10°Xi0 KOl OTOV QUXEVA TOU

MNpPIaiou yia OAOUG TOUG QO0BEVEIC

* H oo@uiki poipa TNG oTToVOUAIKAG OTAANG €ival 0 KAAUTEPOG BEIKTNG METPNONG TNG OOKIOWTNAG OOTIKNG

ATTWAEIAG TToU €TTNPEACETAI ATTO TN @Agyuovn Kal TV €kBeon o1o GC

Evw ouoTtriiveTal n agioAdynon Tou KataypaTikou Kivouvou péow FRAX

https://doi.org/10.1016/j.berh.2022.101757



https://doi.org/10.1016/j.berh.2022.101757

AxialSpA



Aobeveic ue AxialSpA

v "Exouv augnuévo Kivduvo 00TEOTTOPWONG KAl OOTEOTTOPWTIKWY KATAYHATA AOYyWw £UBpauaTOTNTAC TWV

00TWYV

AN

2 UXVOTEPOG OTA TTPWTA £Tn TNG dIAyvwaong

AN

O emmmoAaC OGS TNG 00TEOTTOPWON TTOIKIAAEI ATTO 9% £WC 40,7% AOyw d1aPopAag oTnV TTEPiIOdO

TTAPAKOAOUBNONG KAl YEWYPAPIKNG TTEPIOXNAG

AN

H mBavotnTa eu@avionc oTrovOUAIKOU KATAYHMATOGS £ival £WG KAl X4 OPEG HEYOAUTEPN

AN

Ta ouvdeopouTa aucavouv weudwc T BMD otnv DXA OMZZ

AN

O KivOuvo pun oTToVvOUAIKWY KATAYUATWY Kal 1IoXioU OeV €ival £XEI TTAPWCS ATTOCA@NVIOTEI
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KUpiol Trapdyovreg KIvOUVOU Yia OTTOVOUAIKA KATAYMATH 0TV axSpA
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Figure 4. Proportion of ankylosing spondylitis patients with mild and moderate/severe vertebral
fractures (VF), stratified for occiput-to-wall distance (A), bone mineral density hip T score (B),
body mass index (C), and use of nonsteroidal antiinflammatory drugs (D).

xapnArp BMD oTtov auxéva Tou unpiaiou Kai oTo OAIKO 10Xi0
avOpIKO PUAO

MEYaAUTEPN DIGPKEIQ VOOOU

uwnAn evepyotnta vooou (BASDAI)

QAEYPNOVWON VOOOG TOU EVTEPOU

Kal N oIk BAGRN

Pray C et al. Bone mineral density and fracture risk in ankylosing spondylitis: a meta-analysis. CalcifTissue Int 2017;101:182-92.

Figure 3. Proportion of ankylosing spondylitis patients with mild and moderate/severe vertebral
fractures (VF), stratified for age (A), smoking duration (B), and spinal radiographic damage (by
modified Stoke Ankylosing Spondylitis Spine Score [mMSASSS]) (C). ¥y = years.

https://doi.org/10.1002/acr.22980
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JOURNAL ARTICLE RHEUMATOLOGY

Trabecular bone score as an assessment tool to
identify the risk of osteoporosis in axial
spondyloarthritis: a case—control study @

Kwi Young Kang ™, Hye yeon Goo, Sung-Hwan Park, Yeon Sik Hong

axSpA 248 aroua kai 248 control group

Fie. 2 Comparison of trabecular bone score and BMD according to syndesmophytes H BMD OM:Z dev 5|(-':(p£p£ |..I£TG§I.'! TwV 800 opdva
A B P=0.021
181 2.1 ’ To TBS cuoxeTioTnKe apvnTIKA PE Ta €TTiTTEda ESR Kal
P=0.004 P<0.001 &
= P=0.008 ] :
¥ 161 T ’ - g CRP pévo otnv opada axSpA (P<0,001 kai P=0,007)
3 3’ ' :
@14 - T T Ta ouvdeouO@UTA OTNV OUAda axSPA CUOXETIOTNKAV UE
3 Q 1.2
s
m

XapnAotepo TBS (P<0,001) aAA& upnAéTepn BMD

1.2‘ + l
0.8' ° ' y y
R — == p— — OMZZ (P=0,021) évavTi TwV MAPTUPWYV
Control AxSpA Control AxSpA Control AxSpA Control AxSpA
No Syndesmophyte ~ Syndesmophyte No Syndesmophyte ~ Syndesmophyte

(A) Comparison of trabecular bone score L1-L4 in axial spondyloarthritis patients and matched control groups according
to the presence of syndesmophytes. (B) Comparison of BMD of lumbar spine in axial spondyloarthritis patients and
matched control groups according to the presence of syndesmophytes.

https://doi.org/10.1093/rheumatology/kex377



YwnAR ocuoxétion xapnAou TBS og acOeveig pe axSpA

50%
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YUVQIKEIO QUAO £ sox
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L sox
KOTAVAAWGCN AAKOOA § a
% £ Degraded bone E
, , , g . b . b a Partially degraded bone '-;
MIKPOTEPN DIAPKEIQ TNG VOO OU " A—M ; — - S i i
| Lumbar spine BMD | Total hip BMD | Femoral neck BMD | -

au gr] ” avrl C R P Figure 2. The prevalence of vertebral fractures, stratified by trabecular bone score (TBS) and osteoporosis/low
bone mineral density (BMD) according to DXA. Asterisk: statistically significant when compared with patients
, , , with ax-SpA with normal BMD and normal TBS. The values displayed in the center of each bar represent the
U LIJ n An EVE pYOTr]TG VOO OuU odds ratios for vertebral fractures when compared to individuals with both normal TBS and normal BMD at the

lumbar spine, total hip, and femoral neck in patients with axSpA.

xpnon MzZA® . , , , ,
« To TBS cival éva KaAS pn ETTEPRATIKO EPYAAEIO yIa TNV ACIOAGYNON

un Afwn ant-TNF Tapayoviwy TOU KIVOUVOU KOTAYUOTOG O Q0BEVEIG uE axSpA
MTTOpEi va XpnoIuoTToIinBEi Hovo Tou ) o€ ouvouaouo pe Tn BMD yia
] AVTIOOTEOTTOPWTIKWY PAPUAKWYV TOV EVTOTTIONO a0BevVWV NE axXSPA TTOU BIATPEXOUV UWNAO KivOuvo yia

OTTOVOUAIKA KOTAYMATA



Emidpaon avaotoAéwv TNFa otnv BMD

Prospective assessment of body weight, body composition, and bone density changes in
patients with Spondyloarthropathy receiving anti-tumor necrosis factor-alpha treatment

The Journal of
JR Rheumatology

Increase in Bone Density in Patients with Spondyloarthritis During Anti-Tumor Necrosi
Factor Therapy: 6-year Followup Study

Anti-tumor Necrosis Factor Therapy Increased Spine and Femoral Neck Bone Mineral
Ankylosing Spondylitis with Low Bone Mineral Density

Density of Patients with Active
Annals of the
Rheumatic Diseases Effects of infliximab on markers of inflammation and bone turnover
and associations with bone mineral density in patients with ankylosing
spondylitis @
9 " ;
| AT A Br|t|5h Soc|ety for The par.adoxical effects of TNF inhibitors on
| Rhe t I bone mineral density and radiographic
-0 Umato Ogy progression in patients with ankylosing
spondylitis &

Au¢non tng BMD otnv OMXZX Kai To 10Xi0



Emidopaon avaoTtoAéwv TNFa oTnv ENEAVIOT KATAYMATWY

Radiographic vertebral fractures develop in patients
with ankylosing spondylitis during 4 years of TNF-a
blocking therapy

105 pts pe evepyod vooo (BASDAI 6,0 = 1,7), 27pts gixav oTTovOUAIKGA KATAYPATA OTNV €vapcn

v’ 21a 4 €1n BepaTreiac pe anti-TNF 21pts (20%) avérrtuéav > 1 véo KATayHa

v' 'Hrtav ATTIa KAl EVTOTTIOTNKAV OTO KATW YEPOC OMZX
v' BeAtiwon BMD

v' Meiwaon evepydTntag vooou

AvATTTUSN VEWV KATAYHATWY CUOCXETIOTNKE HE:
v' xaunA6 BMD OMz%

MapdyovTeg KIVOUVOU Yia OTTOVOUAIKWY KATAYMATWYV

oTo baseline Arav

v’ peyaAUTepn nAIkia HeyaAUTEPN NAIKia

v’ peyaAUTEPN OTTOGTACN IViou-Toixou (OTW) beyaAiTepn diapkeia

v' ueyaAuTepn douikn BAAGRN (mSASSS)

v
v
v’ KA&Tvioua
v' uynA6 BASFI

Maas et al Clin Exp Rheumatol. 2016;34(2):191-9



Emidpaon IL-17a inhibitors otnv BMD . BMC

Effects of secukinumab on bone mineral i

density and bone turnover biomarkers

in patients with ankylosing spondylitis: 2-year

data from a phase 3 study, MEASURE 1 104 pts (66% davdpeg, yéan nAikia 40)
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Fig. 1 Normal BMD, Osteopenia, and Osteoporosis Rgtes in Postmenopausal Women and Mer.1 >50years of age through Week 104. Dqta presented Fig. 2 BMD Below and Within Expected Range in Premenopausal Women and Men < 50Years of age through Week 104. Data presented as
as observed. Normal BM'_) T-score > —1.0; Osteopenia, — 1.0>T-score > — 2.5; and Osteoporosis, T-score < —2.5. N, total number of patients; n, observed. BMD within the expected range for age (‘Within Range’) =Z score > — 2.0, and below the expected range for age (Below Range')=Z
number of evaluable patients score < — 2.0. BMD, bone mineral density; N, total number of patients; n, number of evaluable patients

* 270 2 Xpovia n augnon BMD OMZZ dev oxeTI{OTAV YE TNV AKTIVOYPAQIKA €CEAIEN KOl TO OXNMATIOPNO CUVOECHOPUTWY

https://doi.org/10.1186/s12891-021-04930-1



Emidpaon IL-17a inhibitors oToug O&IiKTEG OOTIKAG EVAOAAAYNG
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7 Nov 8112134—39. doi: 10.‘1016ﬂ.tcr.2017.10.014.

Case Reports 3 Trauma case Rep- 201

eCollection 2017 Dec-
Tetiparatide and yertebral fracture healing in
Ankylosing Spondylitis
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Case Reports > Acta Neurochir (Wien). 2
doi: 10.1007/500701-013-1825—7. Epub 2013 Aug 28.
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axSpA

« Agv uttdpyouv ca@ng KaTeubBuvThpleg odnyieg yia Tn

Bepatreia TNG OOTEOTTOPWONG OTNV axSpA

» 2¢& aoBeveic pe Evdeltn yia Bepartreia pe bDMARDS, Xwpig I0TOPIKO KATAYUOTOG CUCTAVETAI VA EKTIUATAI

TTPWTA TO OPEANOC AUTAG TN BepaTreiag

* 2¢& 000eveic ue ooPBapr ooTEOTTOPWON KAl IOCTOPIKO KATAYUATOC, TIPETTEI VO €QapuolovTal Ol DI0BETINEG

KATEUBUVTIPIEC OOTEOTTOPWONG

« EmmA€ov, cuoTrvetal doknon yia BEATIwoN TNS QUOIKAG KATACTAONS TWV 000EVWY



2UoTNMATIKOG EpuBnuatwdng Aukog



SLE

1,4-68.7% Twv aoBevwyv pe 2EA Tapoucialouv ooTeoTTOpWON
24-74% ooTeOTTEVIQ

2UXVOTEPA TA OTTOVOUAIKA KaTtaypaTta o1o 2EA (20-61%)

AWARENESS

2EN aoBeveic xapnAotepeg TBS TIHEC KAl QUENUEVO KiVOUVO OTTOVOUAIKWY KATAYMATWY

29-35.8% ouaoioloyikry MOIT

KataypaTtikég Kivduvog:

v2UOTNPATIKA QAEYUOVA
vNeppiTida
vLDL

vOppoVIKEG DlaTapaxEC
vAnti-Ro, ACPA and/or antiCarP

v’ AKivnTotroinon

‘/C G S Int. J. Mol. Sci. 2022, 23, 5804. https://doi.org/10.3390/ijms23105804




1% TWV £vnAikwyv 01E0vwg Aauavouv CUuCTNHATIKA YAUKOKOPTIKOEION YIa > 3 MAVEG

30-50% 60% 160%

Q O 090

Oa avartrrugouv Ol1 amrd augnuévog Kivdouvog yia # augnuévog Kivduvog yia
YAUKOKOPTIKOEION IoXiou OTTOVOUAIKS #




TAUKOKOPTIKOEION

v' O kivduvocg yia kataypa e¢aptdral atrd Tn d6on kai Tn didpKela TG Beparreiag

v O 1p6T110G KaI N aBpoioTikA d6on xopriynong maidouv anuavTikd pOAo

v ABpoIoTIKEG BOOEIC >1 gr TTPOdIaBETOUV O AUENUEVN ETTITITWON OCTEOTTOPWTIKWYV #

v MeyaAUTeEpOG Kiviuvog yia KaTayuaTa TouG TTPWTouS 6 uiRveg atro Tnv évapén Oepartreiag

v' MeTd Tn S10KOTTH) O KivOUVOG MEIWVETAI KOl OXEQOV eSaAci@eTal

Mnyn: Kobza AO, Herman D, Papaioannou A, Lau AN, Adachi JD. Understanding and Managing Corticosteroid-Induced Osteoporosis. Open Access Rheumatol. 2021;13:177-190
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2022 American College of Rheumatology Guideline for the

Prevention and Treatment of Glucocorticoid-Induced Osteoporosis

Guideline Summary

Mnyn: https://www.rheumatology.org/Practice-Quality/Clinical-Support/Clinical-Practice-Guidelines/Glucocorticoid-Induced-Osteoporosis,



AMERICAN COLLEGE 2022 American College of Rheumatology Guideline for the
o RHEUMATOLOGY

Empowering Rheumatology Professionals Prevention and Treatment of Glucocorticoid-Induced OStEOPOfOSiS

« OMAol ol aoBeveig TTou Aappdavouv Prednisone 2 2.5 mg/d yia TrTavw atrd 3 NAVEG TTPETTEI VA

aloAoyouvTal yia TOV KATOYMATIKO KivOouvo.
* MikpdOTepn 000N KOPTICOVNG YIA UIKPOTEPO dIACTNHA
» Corticosteroid sparing TTapAayovTeG
« Aqun aoPeaoTiou kai Birapivng D

« Tpotrotroinon TTapayovTwy KIvOUVOU —> KATTVIONA, GAKOOA , AOKAOCEIC POPTIONG Kal avTioTaongc,

EAeyxoc 2B
« Aqun aoPeaTiou kai Birapivng D

« AgZloAOynon KivoUvou KATAyhaTog ava 12 unveg



Risk Stratification

[ Further therapy is dependent on risk stratification ]

l

I

Low Risk

(Does not meet moderate/high

risk criteria)

f

No further treatment

testing every 2-3 years
depending on risk factors

~

Proceed with yearly clinical risk
of fracture assessment and BMD

J

I

-

Moderate/High Risk

Age <40

« History of osteoporotic fracture OR
« Z score < -3 at hip or spine and
prednisone = 7.5mg/day OR

* >10% loss of BMD at hip or
spine/year and prednisone

2 7.5mg/day OR

« Very high dose of GC and age >30

o

Age =40

\

« History of osteoporotic fracture OR
* Men = 50 or postmenopausal women
with BMD T-score < -2.5 at the hip or

spine OR

* FRAX (GC-adjusted) 10 year risk for
major osteoporotic fracture = 10% or

2 1% for hip fracture OR
* Very high dose of GC

J

» Very high dose of glucocorticoid is defined as 230 mg/day and a cumulative dose of >5 g in the last year.

» The risk of major osteoporotic fracture calculated by the FRAX tool should be increased by *1.15 and the risk of hip

fracture by *1.2 if the dose of prednisone is 27.5mg/day.




[ )
Women of Childbearing age /woman e :':dcat(’l'bearlng age\
(not planning pregnancy during

osteoporosis therapy) 1. First line: oral bisphosphonate

1. First line: oral bisphosphonate Other ootions | .
it . ptions in order of preference:

2. Second line: teriparatide 2. IV bisphosphonate
Other options in order of preference: S. teriparatide
3. IV bisphonphonate e
4' St it 5. raloxifene for postmenopausal
& / gnen if no other therapy is available

Mnyég: 1) https://www.rheumatology.org/Practice-Quality/Clinical-Support/Clinical-Practice-Guidelines/Glucocorticoid-Induced-Osteoporosis, 2) Kobza AO, Herman D, Papaioannou A, Lau AN, Adachi JD.
Understanding and Managing Corticosteroid-Induced Osteoporosis. Open Access Rheumatol. 2021;13:177-190




/ T1 KAGvouuEe YETA TN S1AKOTT TNG KOPTI{OVNG;

Sequential Treatments Recommended When Initial OP Therapy and GC are Discontinued and at Low
or Moderate Risk

Initial OP therapy Subsequent OP therapy options

Oral/IV Bisphosphonate No subsequent OP therapy needed

SERM No subsequent OP therapy needed

PTH/PTHrP Oral or IV Bisphosphonate, OR Denosumab followed by
Bisphosphonate

Denosumab Oral or IV Bisphosphonate

Romosozumab Oral or IV Bisphosphonate, OR Denosumab followed by
Bisphosphonate

Sequential Treatments Recommended When Initial OP Therapy and GC are Discontinued and Patient
Remains High Risk

Continue current therapy or switch to IV Bisphosphonate, DEN, PTH/PTHrP, SERM or romosozumab

MNnyég: 1) hitps/iwww.rheumatology.org/Practice-Quality/Clinical-Support/Clinical-Practice-Guidelines/Glucocorticoid-Induced-Osteoporosis, 2) Kobza AO, Herman D, Papaioannou A, Lau AN, Adachi JD.
&nderstanding and Managing Corticosteroid-Induced Osteoporosis. Open Access Rheumatol. 2021;13:177-190
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