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1.

Young patient with low risk of
fracture

Denosumab treatment is generally not
recommended

Denosumab treatment for short

duration [i.e._up to 2.5 years] and

low fracture risk

Switch to oral BPs for 12-24 months or
administer zoledronate for 1-2 vyears
depending on re-evaluation of BTMs and BMD

Denosumab treatment for long
duration [i.e. more than 2.5

years] and/ or high fracture risk

Continue denosumab for up to 10 years
[Individualized decision after that timepoint]

ECTS
position
paper

Switeh to zoledronate:

Begin 6 months after last denocsumab injection
and measure BTMs 3 and 6 months later.
Consider repeated infusion of zoledronate in
case of persistently increased BTMs

In case BTMs are not available administer
zoledronate 6 and 12 months after last
denosumab injection

If zoledronate is not an option due to availability,
patient preference or intolerance: treat with oral
BPs for 12-24 months depending on re-
evaluation of BTMs and BMD

Tsourdi et al, JCEM, 2020
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* O1 00TEOKAAOTEC DIQOTTWVTAI O€

BuyaTtpIka KUTTAPQ TTOU ovopalovTal
ooTEOUOPPA

Ta 0o0TEOUOPPA CUVTAKOVTAI KAl
QVAKUKAwvovTal Eava o€ 00TEOKAAOTEC.
H avaoT1oAr) RANKL gptrodiler Tnv
AVOKUKAWON - OUCOWPEUON
OO0TEOUOPPWV

Mia de€apevr) avakUKAwWONG
OOTEOUOPPWYV UTTOPEI VO CUPBAAEI oTAV
ETTITAXUVOMEVN OCTIKI ATTWAEIQ KAl OTA
TTOAAQTTAG OTTOVOUAIKA KATAYUATA PETA
TN d1akoTr) Tou Dmab

McDonald et al., 2021, Cell 184, 1330-1347
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The Duration of Denosumab Treatment and

the Efficacy of Zoledronate to Preserve Bone
Mineral Density After Its Discontinuation
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Socrates E. Papapoulos,”’ Sandra van Wissen,” Elizabeth M. Winter,?
Stergios A. Polyzos,? Maria P Yavropoulou,'* and
Athanasios D. Anastasilakis®




Table 1. Baseline characteristics for treatment groups

Characteristics

< 6 injections (n=27)

= 6 injections (n = 20)

P value

Age (years)

BMI (kg/m?)
BMD LS (g/cm”)
EMD LS T-score
BMD FN (g/cm®)
EMD FN T-score
P1NP (ng/mL)
CTX (ng/mL)

Vitamin D {nmol/L)

Calcium {mmol/L)

Phosphate (inorganic) (mmol/L)

66.3 = 9.13
28.9 = 3.85
0.98 = 0.1
-1.70 = 0.71
0.8 = 0.08
-1.65 = 0.65
25.10 = 23.70
0.18 = 0.12
75.13 = 30.90
2.31 +0.11
1.15 = 0.20

64.80 = 9.44
24.00 = 5.11
1.0 = 0.11
-1.5 = 0.96
0.78 = 0.06
-1.91 = 0.54
2647 = 29.36
0.25 = 0.14
92.67 +29.90
2.36 = 0.07
1.19 = 0.21

0.587
<0.001
0.6
0.093
0.386
0.351
0.858
0.124
0.061
0.080

Baseline fractures (nr of Fx) 0.48 = 0.73
Pts with Vertebral fractures

Number of Dmab injections (median)
Number of Dmab injections {mean)
Years on Dmab treatment

Makras et al, JCEM, 2021
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Ailapkela Bepatreiag ye Denosumab Kal avTaTrokpion oTn

150

PINP (ng/ml)

100+

PM 4

PreM
50

O < 6 injections

*Dempster DW et al. JCEM 2018

ZoAedpovarn

@ >6injections

1.2+ CTX (ng/ml)

BL 6m 12m BL 6m 12m

Mnyaviouoi

H pakpotrpdBeoun avaoToAn TNG
d10¢pOopPOTToIiNONG TWV
OOTEOKAQOTWY 0dNYEi 0€ pIa
MEYaAUTEPN dECaMEVN
TTPOOPONWY OOTEOKAQOTWY TTOU
Ba ytropoucav va
dl1a@opoTToINBoUV CUYXPOVIOUEVA
Katd Tnv atréouporn Tou Dmab;

O okeAeTOC KABE aTtdpou TEivVEl va
ETTIOTPEWEI OTNV KATACTAOT TTPIV
atro TN Bepartreia, TToU
TTPONYOUMEVWG TTEPIYPAPNKE WG
MNXAVOOTATIKI ETTAVAPOPA O€
XAMNAOTEPN OOTIKN MALQ;

ATTWAEIQ TNG ETTITTPOCBETNG
ETTIMETTAAWONG METAEU TWV ETWV

2/3 11pog 5%;
Makras P et al. JCEM 2021
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Osteonecrosis of the Jaw and Antiresorptive Agents
in Benign and Malignant Diseases: A Critical Review
Organized by the ECTS

Athanasios D. Anastasilakis,'*-> Jessica Pepe,>* Nicola Napoli,** Andrea Palermo,*
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YAUKOKOPTIKOEION
avaoToAeig VEGF bevacizumab, aflibercept

sunitinib, imatinib, cabozantinib, sorafenib, regorafenib, axitinib,

aVOOTOAEIG TUPOOIVIKAG KIVAONG pazopanib, dasatinib

MTORI everolimus, temsirolimus
avaoToAeic BRAF dabrafenib, trametinib
MOVOKAWVIKA Abs évavti CTLA-4 ipilimumab

MoVOKAwVIKA Abs évavti CD-20 rituximab

avaoToAeig immune checkpoint nivolumab

AgvaAidopuidn
AgvAouvouidn
Anti-TNF adalimumab

X/® oxApaTa cytarabine, idarubicin, and daunorubicin; gemcitabine, vinorelbine,

and doxorubicin; doxorubicin and cyclophosphamide; 5-azacitidine



Kivouvoc ONJ — d1a@popég petaiu AP

TTOAU ouxVvOTEPOC UE i.V. AD
POAOC TTABNOoNG / 00oewyv / ouxvoTnTag ANwng
o€ KuTTapa AAev=ZoA > IBN
o€ KapkivoTraeic ZoA > rapidpovarn N diadoxn MNau/ZoA 3 ZoNIBN
o Ca yaoTtou povo e ZoA (oxi1 pe Map, Pio, IBN, KAodp)

00TEOTTOPWON KUPIWG AAev (>> Pio, MNap)

Anastasilakis AD et al. JCEM 2022



EtriTrtwon ONJ

AvaAoyn UTTOKEIUEVNC VOOOU
OcoTteomropwon: 0,01-0,06%
ATTwAEIa ooToU aTtro Bepartreia Kapkivou: 0,1-1,8%

KakornBeieg: 1-8%

Anastasilakis AD et al. JCEM 2022



2.€ Ol aoBeveic uttd aywyn: AAev & ZoA dev

ETTNPEQCAV TNV ETTOUAWON META ECOYWYN

Lesclous et al, Bone 2020

AlakoTtrr) AP o€ eipapatolwal &
AlakoTtrn

AQ

avBpwtroug?3 TTou avérrTugav ONJ --»

IHadaya et al, J Dent Res. 2021

KaVéVG é(pg)\og 2Hasegawa et al, Osteoporos Int. 2017

O kivouvog ONJ kupiwg 1 >4 €tn Aqunc Ad

EKTOG av UTTapyxel GAAN TTaBoAoyia

Tsao C. et al. J Oral Maxillofac Surg, 2013
Damn et al, Gen Dent. 2013

Anastasilakis AD et al. JCEM 2022



OXI d1aKOoTTN > KivOUVOG TTOAAQTTAWY

OTTOVOUAIKWYV KATOYUATWV

Baon @apUAKOKIVATIKAG > OO0VT.
EPYOOIEC TTEPI TOV 5°-6° YAvVa PETA EVEDN
Dmab — ox1 kaBuoTépnon Dmab tTavw

atro 1 ynva

AlakoT1rn
Dmab

Anastasilakis AD et al. JCEM 2022



Tepimraparion (TPTD)

OEeTIKOC POAOG O€ TTOAAG case-reports

RCT: 8 ¢fd TPTD vs pcb -» TTEPIO0OTEPEC ETTOUAWMEVEC BAARBES
oTIC 52 €30

TPTD 1/¢B0: €1miong ATTOTEAEOUATIKI)

KAl O€ KOPKIVOTTOOEIG?

MIKPR dIdpKEIa XOprynong

OXl OOTEOOAPKWHA O€ avOpwWITTOUG

Anastasilakis AD et al. JCEM 2022



OOOVTIATPIKEG TTPALEIC OE XOMNAOU
KIvOUVOU 000gVEIC UTTO aywyn

Ox1 avaBoAn ] avaoToAr TTpAgewyv

OAecg o1 un xeipoupyikéS TPAEIC A QAAEIG

(restorative treatment, non-surgical endodontic
treatment, and prosthodontic/orthodontic)
XEIPOUPVIKES TTOACEIC: EKAEKTIKEC ETTEURACEIC, ATTAEC
ECAYWYEC & TTPALEIC XWPIC OOTEOTOUN OXETIKA OO QAAEIG

Anastasilakis AD et al. JCEM 2022



OOOVTIATPIKEG TTPACEIC OE UWNAOU
KIvOUVOU a00gVEIC UTTO aywyn

2.UVTNPNTIKEC 0OOVT.EPYATiEC (KaBapIonog, agaipeon

TEPNOOVAC KTA) & ATTOVEUPWOEIC OXETIKA AOQAAEIG
ATTOQUYI ETTEURATIKWY OOOVTIATPIKWY EPYATIWV
[TpoTipnon AIlyOTEPO TPAUUATIKWY TTPOCEYYIOEWV (TT.X.

atTroveUpwaon ) decoronation avTi ecaywynq)

Anastasilakis AD et al. JCEM 2022



JAMA Internal Medicine | Original Investigation

Time to Benefit of Bisphosphonate Therapy for the Prevention

of Fractures Among Postmenopausal Women With Osteoporosis
A Meta-analysis of Randomized Clinical Trials

William James Deardorff, MD; Irena Cenzer, PhD; Brian Nguyen, BA; Sei J. Lee, MD, MAS

JAMA Intern Med. 2022;182(1):33-41.



EpwTtnua

[Tolo¢ €ival 0 XpOvog eppavIonNG oPEAOUC aTTO TN BepaTtreia
LE OIPWOPOVIKA TTPOKEIMEVOU VA ATTOPEUXOEI Eva un
OTTOVOUAIKO KATAYMO O€ JETEPUNVOTTAUCIOKN YUVAIKO JE

OOTEOTTOPWON;

Deardorff WJ et al. JAMA Intern Med. 2022



110 Records identified from previously
conducted systematic reviews

60 From 2012 review for AHRQ
24 From 2019 review for Endocrine Society
18 From 2 Cochrane Library reviews

8 From 2018 review for USPSTF

‘ >’ 43 Duplicate records removed
v
67 Full-text articles assessed for eligibility

37 Full-text articles excluded

33 Not focused on postmenopausal
women with primary osteoporosis
4 No placebo arm

4
30 Studies included in qualitative synthesis

\4
10 Studies included in final analysis

. 20 Studies excluded because of lack
of data on time to fracture

Deardorff WJ et al. JAMA Intern Med. 2022



Figure 2. Difference in Nonvertebral Fractures With Bisphosphonate
Therapy Over Time
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Table 2. Time to Benefit of Bisphosphonate Therapy for the Prevention of Nonvertebral Fractures

Among Postmenopausal Women With Osteoporosis

Time to benefit (95% Cl), mo

Source Bisphosphonate type ARR = 0.002° ARR = 0.005° ARR = 0.010°¢
Liberman et al,33 1995 Alendronate 12.5(0.4-77.6) 16.6 (1.1-88.3) 22.7 (3.0-91.4)
Pols et al,34 1999 Alendronate 3.4 (0.6-10.6) 5.9 (1.3-16.0) 10.0 (2.6-25.3)
Black et al,** 2000 Alendronate 6.9 (1.1-24.0) 10.3 (2.9-26.9) 15.4 (6.0-32.8)
Harrington et al,** 2004 Risedronate 1.9 (0.5-4.5) 3.5 (1.0-9.0) 6.7 (2.1-15.7)
Black et al,*? 2007 Zoledronic acid 7.6 (2.0-20.6) 12.5 (5.0-26.3) 19.9 (10.1-35.3)
Summary time to benefit NA 3.3 (0.2-6.5) 6.5(2.2-10.9) 12.4 (6.3-18.4)
Test of heterogeneity

1%, % NA 0 0 0

P value NA .70 56 .49

ARR: Absolute Risk Reduction

a: Xpévog yia tnv mpoAnwn 1 pn ommovOuAikou KaTdyuatog avad 500 YETEPPNVOTTOUCIAKES YUVAIKEG HE OOTEOTTOPWON TTOU
Aaupavouv Bepatreia e dIPUWOTPOVIKA.

b: Xpovog yia Tnv TpoAnyn 1 un omovOuAIKoU KaTayuaTtog ava 200 JETEPPNVOTTAUCIOKEG YUVAIKEG UE OOTEOTTOPWON TTOU

Aaupdavouv Bepatreia pe dIPWOTPOVIKA.

C: Xpovog yia TRV TTpOANWn 1 un oTTovouAIKOU KaTAypaTog avd 100 HETEPPNVOTTAUCIOKES YUVAIKEG E OOTEOTTOPWON TTOU
Aaupdavouv Bepatreia pe dIPWOTPOVIKA.

Deardorff WJ et al. JAMA Intern Med. 2022



Table 3. Time to Benefit of Bisphosphonate Therapy for the Prevention of Hip Fracture, Any Clinical Fracture,
and Clinical Vertebral Fracture Among Postmenopausal Women With Osteoporosis

Outcome and source

Bisphosphonate type

Time to benefit (95% Cl), mo

ARR = 0.001*

ARR = 0.002°

ARR = 0.005¢

ARR = 0.010¢

Hip fracture (1000) (500) (200) (100)
Black et al,** 2000 Alendronate 4.9 (0.9-15.5) 7.9 (2.1-21.4) 17.0 (6.6-36.3) NR
McClung et al,** 2001 Risedronate 9.4 (1.6-31.8) 12.5 (3.2-34.3) 20.8 (8.5-43.0) NR
Black et al,*? 2007 Zoledronic acid 8.1(1.8-23.7) 12.2 (4.0-29.1) 23.6(11.4-43.6) NR
Summary time to benefit NA 6.7 (0.8-12.6) 103(3:3=-17:3) 20.3 (11.0-29.7) NR
Test of heterogeneity
125% NA 0 (o} (0} NR
P value NA .83 .83 =85 NR
Any clinical fracture
Black et al,** 2000 Alendronate NR 5.0 (1.0-15.9) 7.5 (2.4-18.3) 11.3 (4.9-22.6)
Black et al,*2 2007 Zoledronic acid NR 4.4 (1.6-9.8) 7.8 (3.8-14.4) 12.9 (7.5-20.6)
Summary time to benefit NA NR 4.6 (0.9-8.3) 7.7 (3.3-12.1) 12.3(7.0-17.5)
Test of heterogeneity
128% NA NR (o} 0 0
P value NA NR .88 295 88
Clinical vertebral fracture
Black et al,*3 2000 Alendronate 2.9 (0.6-8.5) 4.8 (1.2-12.7) 10.5 (3.8-23.1) NR
Roux et al,*®> 2004 Risedronate 1 5M0:5=3:2) 2.4 (0.6-6.0) 6.1 (1.5-16.3) NR
Black et al,*? 2007 Zoledronic acid 6.2 (3.0-11.3) 8.9 (5.2-14.4) 15.5(10.9-21.5) NR
Summary time to benefit NA 3.3 (0.4-6.2) 5.4 (1.2-9.6) 12.1 (6.4-17.8) NR
Test of heterogeneity
?, % NA 37 51 38 NR
P value NA .20 .13 23 NR

Deardorff WJ et al. JAMA Intern Med. 2022




2YZHTHZH -2YMIEPAZMATA (1)

e 2€ AUTA TN METAVAAUGCN TUXQIOTTOINMEVWY KAIVIKWYV OOKINWY OTIC OTTOIEC
OUMpETEIXaV 23.384 PETEPMUNVOTTIAUCIOKEG YUVAIKEG UE OOTEOTTOPWON,
xpeldotnkav 12,4 unveg yia va ammo@euxei 1 un omovOuAiko kaTtayua ava 100
YUVaikec TTou EAafav Bepatreia Pe dIPWOPOVIKA.

* [0 oplIopEVES NAIKIWHPEVEC YUVAIKEG, T KABUOTEPNUEVA OPEAN TWV
OIPWOPOVIKWYV PTTOPEI VA €ival TTI0 ONUAVTIKA (ATTOTPETTTIKA) ATTO TOUG
AMEOOUC KIVOUVOUC (OuvnBEOTEPA CUPTITWHATA TOU AVWTEPOU YOO TPEVTEPIKOU
owAnRva).

e 2€ YUVAIKEC PEYAAUTEPNG NAIKIOC, N TTPOOTITIKI VA EUPAVIOTOUV ANECEC
QVETTIBUPNTEC evEPYEIEC o€ avTAAAayua yia 1 oTi¢ 100 mlavoTnTeEC 0PEAOUC O€
12,4 pyAveg NTTOPEI va 0dNyNOEl o€ aTTOPAC VA TTapaITNOoUV atro TN
BepaTreia pe dIPWOPOVIKA.

Deardorff WJ et al. JAMA Intern Med. 2022



2YZHTHZH -2YMITEPAZMATA (2)

* Ta ammoteAéopara auThS TNG MEAETNG UTTOONAWVOUV OTI N BeparTreia Pe
OIPWOPOVIKA gival TTI0 TTIBAVO va WPEANTEI TIG JETEPPNVOTIAUCIAKES YUVAIKEG
ME OOTEOTTOPWAN TTOU £XOUV TTPOCOOKINO (WNG MEYOAUTEPO ATTO 12,4 UrVEC.

« ETTe1dn o1 TEPICOOTEPEC UETEPPNVOTIAUCIAKES YUVAIKEG £XOUV TTPOOOOKIUO
CWN¢ TToU €ival ouoIaoTIKA JEYAAUTEPO aTTO 12,4 YAVEG, TA ATTOTEAECUATA
uTTOONAWVOUYV OTI N BepaTreia Pe dIPWaPOVIKA gival TTIBavo va gival EUEPYETIKN
YIQ TIC TTEPIOCOTEPEC NAIKIWUEVEG YUVAIKEC UE OOTEOTTOPWOT).

« Aegdouévng TNG aBeBaIOTNTAC OXETIKA PE TIC BAABEC KAl TNG OUCIACTIKIG
ETEPOYEVEIAC OTO TTPOCOOKIPNO (WG METAEU TWV NAIKIWPEVWY YUVAIKWY, Eival
onMavTiké va AauBavovrtal uttoywn Ol TIPOTINACEIC TWV JENOVWUEVWV
NAIKIWHPEVWYV YUVAIKWY KOTA TN ANWN aTTOPACEWY OXETIKA UE TN BepaTreia e
OIPWOPOVIKA.

Deardorff WJ et al. JAMA Intern Med. 2022



Alendronate Use and Risk of Type 2
Diabetes: A Nationwide Danish
Nested Case-Control Study

Rikke Viggers "%, Zheer Al-Mashhadi®*, Jakob Starup-Linde>° and Peter Vestergaard "?

7 Steno Diabetes Center North Jutland, Department of Endocrinology, Aalborg University Hospital, Aalborg, Denmark,

2 Department of Clinical Medlcine, Aalborg University, Aalborg, Denmark, 3 Steno Diabetes Center Aarhus, Aarhus University
Hospital, Aarhus, Denmark, 4 Department of Clinical Medicine, Aarhus University, Aarhus, Denmark, ° Department of
Endocrinology and Internal Medicine, Aarhus University Hospital, Aarhus, Denmark

Viggers R et al. Front. Endocrinol. 2021



Background

AVTIOOTEOKAQOTIKEG BEPATTEIEC, TT.X. AAEVOPOVATN, £XOUV TTPOTABEI OTI
MEILWVOUV TNV €uaicONnaia oTnV IVOOUAiIVN EAATTWVOVTAC TA ETTITTEDA

ooTeOKaAaivnct

AvTiBeTa, TTPOCPATEC EPEUVEC UTTOOEIKVUOUV MIa TTIBAVH TTPOOTATEUTIKI)
ETTidOpaCN TNG aAevOpPOVATNG OTOV KivOUVO EN@Aviong dIaBrTn TUTTOU 2

KaBwW¢ Kal aTn heiwon TS KatavaAwaong IVOoUAivng?3,

lYang S et al, Diabetes Obes Metab. 2016
2Karimi Fard M et al, J Diabetes Invest. 2019

3Toulis K et al, J Clin Endocrinol Metab. 2015 Viggers R et al. Front. Endocrinol. 2021



Ostacblast
Proliferation %

insi, Ins2 ;

_ i Insulin secration i
Bioactive

asteocalcin
) l Insulin ;

Insulin a-ans.iﬁ'u'ily“ ‘

Insulin target celis

Ocn: osteocalcin
ATF4: transcription factor

Esp: gene encoding an inhibitor of osteocalcin bioactivity Voshizawa T et al. JCI 2009



Y1o0eon MeAETNC

2.€ auTtn TN TTANBuopIak JEAETN UTTOTEONKE OTI N XPNoN
aAevOpovaATNC OEV OUOXETICETAI HE TNV AVATTTUEN dIaBNTN
TUTTOU 2 KaI ECETAOONKE Pia TTIBavr) S000ECAPTWHPEVN

oxeon.

H kobpTn cuutrepiEAaBe eviAika aTtopa
NAIKiag = 50 €Twv xwpic dlaBrTn Kal
veoeN@aviOuevo d1alnATN TUTTOU 2 PJETACU
1n¢ lavouapiou 2008 kai 31n¢ AekepBpiou

2018. Viggers R et al. Front. Endocrinol. 2021



Main cohort
n=—2,183.779

n = 1.660.056 n:=523,723

Age < 50 years Type 1 diabetes
n = 480.562 n=41411
y

People without People with type 2 ]

(
People without diabetes People with diabetes ]

diabetes =50 years diabetes
n=1,179.494 n=482.312

Diabetes before 2008
n = 245534

v

People with new-onset
type 2 diabetes after
2008

n=236,778

Age < 50 years
n = 67.856
Case subjects Misinformed death date

n= 163,588 ¥ n=12
\

Control subjects
n = 490,764

People = 50 years
with new-onset type 2
diabetes after 2008
n= 168.901

Viggers R et al. Front. Endocrinol. 2021



Ta dTopa pe diaBATn TUTTOU 2
ATav o meavo va Atav
Bapeic KATTVIOTEG, XPOTES
QaAKOOA Kal TTaXUoapPKOl.

EmimrA€ov, n TTaykpeartitida, o
UTTEPBUPEOEIBICPOG, O
uTTOBUPEOEIBIONOGS KAl N
TIPONYOUNEVN XPron
YAUKOKOPTIKOEIDWYV TaAV TTIO
dladedopéva PETAEU TWV
ATOMWV HE dIaBNTN TUTTOU 2.

TéNog, Ta GTroua pe diaBniTn
TUTTOU 2 €iXaV TTEPICOOTEPES
ouvvoonpoTNTEG

H opdada eAéyxou rrav
mOavATEPO Va €ixe
MEYAAUTEPO €106ONUA KABWGS
KAl va NTav TTAVTPEPEVOL.

TABLE 1 | Characteristics of case subjects (type 2 diabetes) and control subjects.

Age (years), mean + SD
Age category (years), n (%)
50-59

60-69

70-79

>80

Sex, % + SD

Female

Male

Heavy Smoking, % + SD
Alcohol abuse, % + SD
Obesity, % + SD
Pancreatitis, % + SD
Hyperthyroidism, % + SD
Hypothyroidism, % + SD
Glucocorticoid use, % + SD
Hypertension

CCl, mean + SD

CCl categories, n (%)
0-0.99

1-1.99

22

Income, € in thousands, median (IQR)
Income, € in thousands

1% Quintile, median (IQR)

2" Quintile, median (IQR)
3 Quintile, median (IQR)

4" Quintile, median (QR)

5" Qiuntile, median (IQR)

All subjects
n = 654,352

66.67 + 10.00

198,452 (30.33)

231,028 (35.31)

161,268 (24.65)
63,604 (9.72)

44.89 +0.50
56.11+0.50
26.84 +0.44
4.50 +0.21
8.80 +0.28
0.67 +0.08
2.356+0.15
4.85 +0.21
26.88 + 0.44
57.68 + 0.49
051+1.18

490,586 (74.97)
75,546 (11.55)
88,220 (13.48)

309 (22,1-47,9)

16,4 (14,1-18,3)
239 (22,2-25,4)
30,9 (28,7-33,9)
439 (40,4-47,9)
66,2 (58,2-83,1)

Type 2 diabetes

n = 163,588
66.67 +10.00

49,613 (30.33)
57,757 (35.31)
40,317 (24.65)
15,901 (9.72)

44.89 +0.50
55.11 £ 0.50
32.69 + 0.47
6.40 +0.24
17.14 £ 0.38
1.61+£0.13
296 +0.17
6.0+0.24
31.99 + 0.47
76.43 £ 0.42
0.88 +1.53

96,372 (58.91)
30,758 (18.80)
36,458 (22.29)
28,6 (21,4-42,8)

16,3 (14,0-182)
24,0 (22,2-25,5)
31,0 (28,6-33,6)
44,0 (40,2-48,0)
64,8 (57,6-80,3)
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Control subjects

n = 490,764
66.67 + 10.00

148,839 (30.38)

173,271 (35.31)

120,951 (24.65)
47,703 (9.72)

44.89 +0.50
55.11 £ 0.50
23.56 + 0.42
3.87+0.19
6.03 +0.24
0.36 + 0.06
215+0.14
4.45+0.21
2617 £ 043
51.42 + 0.50
0.38 +1.00

395,214 (80.33)
44,788 (9.13)
51,762 (10.55)

32,1 (22,4-49)5)

16,4 (14,2-18,3)
239 (22,1-25,4)
31,0 (28,8-34,0)
44,0 (40,4-47,9)
66,4 (58,3-83,9)




TABLE 2 | Risk of type 2 diabetes presented as crude and adjusted ORs grouped in ever, effective and compliant users.

Cases, n (%) Controls, n (%) Crude OR (95% Cl) Adjusted OR (95% Cl)

n = 163,588 (100) n = 490,764 (100) (age/sex-match) All confounders¥
Never users of alendronate 156,781 (95.84) 465,595 (94.87) 1.00 (ref) 1.00 (ref.)
Ever users of alendronate 6,807 (4.16) 25,169 (5.13) 0.79 (0.77-0.81) 0.64 (0.62-0.66)
Effective use
< 6 months 1,657 (1.01) 5,563 (1.09) 1.00 (ref.) 1.00 (ref.)
0.5-1.9 years 1,945 (1.19) 6,751 (1.38) 0.93 (0.87-1.01) 0.94 (0.87-1.02)
2-3.9 years 1,422 (0.87) 5,605 (1.14) 0.82 (0.76-0.89) 0.87 (0.80-0.95)
4-5.9 years 827 (0.51) 3,656 (0.74) 0.73 (0.66-0.80) 0.79 (0.72-0.88)
6-7.9 years 516 (0.32) 2,003 (0.41) 0.83 (0.74-0.93) O 89 (0.79-1.00)
>8 years 440 (0.27) 1,791 (0.36) 0.78 (0.70-0.88) 84 (0.74-0.95)
Compliant use
MPR < 0.5 564 (8.29) 1,750 (6.95) 1.00 (ref.) 1.00 (ref.)
MPR 0.5-0.8 1,090 (16.01) 3,835 (15.24) 0.88 (0.79-0.99) 0.93 (0.82-1.05)
MPR > 0.8 5,188 (75.70) 19,584 (77.81) 0.82 (0.74-0.90) 0.90 (0.80-1.00)

Conditional logistic regression analysis of ORs (95% Cl) for development of type 2 diabetes when exposed to alendronate.
¥Adjusted for smoking, alcohol, obesity, pancreatitis, hypothyroidism, hyperthyroidism, use of glucocorticoids, CCl, income and marital status. Estimates in bold represent p < 0.05.

O1 aoBeveic e dlaBATn TUTTOU 2 €ixav AiyoTEPES TOAVOTNTEG Va £XOUV XPNOIKOTIOINCEI
TTOTE AAEVOPOVATN KAl N CUOXETION EYIVE IOXUPOTEPN META TOV TIPOCAPUOCUEVO

OTATIOTIKO €Aeyx0. Mia TAon TTPOG HIa TTIO £€VTOVN CUCXETION TTAPATNPNONKE UE TOUG
oupuop@oupevoug xprnotes (MPR>0,8, p=0,052)
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Alendronate use

Adjusted ORs (9526 CI)

Never use (ref.)

Ever use

1

0.64 (0.62-0.66)

Effective use

< 6 months (ref.)

0.5-1.9 years

2-3.9 years

4-5.9 years

6-7.9 years

> 8 years

|

0.94 (0.87-1.02)

0.87 (0.80-0.95)

0.79 (0.72-0.883)

0.89 (0.79-1.00)

0.84 (0.74-0.95)

Compliant use

MPR < 0.5 (ref))

MPR 0.5-0.8

MPR > 0.8

1

0.93 (0.82-1.05)

0.90 (0.80-1.00)

Mpocapuoouéva OR yia Tnv avdarTugn d1apnTn TUTTOU 2 (TTPOCAPHOYA YIa Bapu KATTVIOUA, KATAXPNON OGAKOOA, TTaxuoapkia,
TTAYKPEATITIOA, UTTEPBUPEOEIBIONO, UTTOBUPEOEIBIOUO, Xprion oTepocldwy, CCl, el06dnua, Kolvwvikr B€on kal TrTapouaidlovial Pe
XapnAoTepo kal avwTepo Cl 95% w¢ pdpdol o@daAuaTtog). H OR eAaTTwOnkKe Tepaitépw OTav

egaIpeBnKe 10 Bapu katvioua (adjusted OR: 0.59; 95% CI 0.57-0.62) Viggers R et al. Front. Endocrinol. 2021



2YMIMEPAXZMATA

* Ta dedoucva uttooTnPICOUV TTPONYOUMPEVEG MEAETEC TTOU
UTTOONAWVOUV JIa TTIBavr) TTPOCTATEUTIKN ETTIOPACN TNG
aAevdpovaTtng oTnv avatrTu¢n d1aBnATN TUTTOU 2 e DOCOECAPTWHEVO
TPOTTO.

« EmmimrA€ov, @aivetal 0TI TO KATTVIOUA UTTOPEI VO KATAOTEIAEI QUTA TNV
TTPOOTATEUTIKA OpAon. QOTOCO0, O UTTOKEINEVOC UNXAVIOUOG
XPEIAleTal TTEPAITEPW BIEPEUVNON KAl YI' AUTO TTPOTEIVETAI JEAAOVTIKI
EPEUVA YIA TNV TTPOOTITIKI ACIOAGYNON TOU METABOAIOHOU TNG
YAUKOCNG 0€ AToua PE ) XwpPic dIaBATN Kal xprjon aAevdpovarng

Viggers R et al. Front. Endocrinol. 2021



ORIGINAL ARTICLE

Bone-loading exercises versus risedronate for the prevention
of osteoporosis in postmenopausal women with low bone mass:

a randomized controlled trial

Nancy Waltman' - Kevin A. Kupzyk? - Laura E. Flores® - Lynn R. Mack* - Joan M. Lappe® - Laura D. Bilek®

Waltman et al. Osteoporos Intern. 2021



276 Postmenopausal Women with
Low Bone Mass enrolled

- Low bone mass - Osteoporosis (T score < -2.5)
(-1 to -2.49 T scores) or normal BMD (T score > -1)

- Within 6 years of - FRAX score indicating
menopause increased risk of major or hip

fracture

= Currently on estrogen,
tamoxifen, aromatase
inhibitors

- Serum vitamin D level <10 or
>100 mg/ml

- Over 300 lbs

- 19 years of age and older

Study Design

Calcium / Vitamin D Risedronate Exercise
(Control or CabD):

) < -
J - -
BT = - -
— > o _ - — 4
e & i S = =
- =5 =
‘i ;72‘,‘ —~ — e -, - _
1200 mg of calcium daily 150 mg oral risedronate Three times weekly exercise for
(diet or supplements) + 1000 monthly + CabD 12 months including impact
to 3000 IU vitamin D daily (ogging using weighted vest)

and resistance exercises of
major muscle groups + CabD

Waltman et al. Osteoporos Intern. 2021



Assessed for eligibility

(n = 3033)

v

Excluded
(n =2757)

Declined to participate (n = 2055)
Did not meet inclusion criteria (n = 702)

Enrolled and Randomized

(n = 276)

l

Allocated to

Control Group
(n = 93)

Allocated to

Risedronate Group
(n =91)

Allocated to

Exercise Group
(n = 92)

WD from study
(n =186)

WD from study
(n =13)

Completed study
(n=77)

ITT analysis
(n =93)

Completed study
(n=78)

ITT analysis
(n =91)

WD from study
(n = 20)

Completed study
(n=72)

ITT analysis
(n = 92)
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Adherence Rates to Treatments Bone-Loading Exercise Intervention
Conducted at Community Fitness Centers
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Baseline characteristics Control (z=93) Mean Risedronate (zz=91) Exercise
«SD) Mean (SD) (rn=92) Mean
D)

Age (years) 54.3 (3.3) 54.5 (3.0) 54.4 (3.1))
BMI 25.9 (5.2) 25.2 (4.3) 25.9 (4.3)
Months since menopause 46.7 (29.8) 48.7 (41.0) 50.4 (49.5)
Has daily calcium intake of at least 1200 mg., and serum measures of 25(OH)D of at least 30 ng/ml
Calcium intake per day (mg) 14% (15.2) 21% (23.6) 19% (20.7)
Serum 25 (OH) D (ng/ml) 75% (81.5) 74% (81.3) 74% (81.3)
Race/ethnicity

Number (%)

Caucasian/not Hispanic 79 (84.9%) 74 (81.3%) 77 (83.7%)
Caucasian/Hispanic 8 (8.6%) 6 (6.6%) 3 3.3%)
Asian 1 (1.1%) 5 (5.5%) 2 R2.2%)
African American 2 (2.2%) 2 (2.2%) 1 (1.1%)
American Indian 1 (1.1%) o 1 (1.1%)
Mexican 2 (2.2%) 4 (4.4%) 8 (8.6%)
BMD 7-scores

Lumbar spine — 1.49 (0.62) — 1.44 (0.54) — 1.44 (0.61)
Total hip — 0.95 (0.55) — 0.91 (0.56) —0.78 (0.61)
Femoral neck — 1.47 (0.63) — 1.39 (0.62) — 1.28 (0.66)
Marital status

Number (%)

Married—yes 71 (76.3%) 70 (76.9%) 66 (71.1%)
Single/divorced—yes 21 (22.6%) 19 (20.9%) 26 (28.2%)
Currently smoking

Number (%) 1 (1.1%) 3 (3.3%) 1 (1.1%)
Has chronic ailments

Number (%) 16 (17.2%) 18 (19.8%) 11 (12.0%)
Has family history of osteoporosis or osteopenia

Number (%) 57 (61.3%) 52 (57.1%) 53 (57.6%)
Highest educational level

Number (%)

Less than college degree 19 (20.4%) 25 (27.5%) 15 (16.3%)
4-year college degree 52 (55.9%) 38 (41.8%) 54 (58.7%)
Masters 14 (15.1%) 22 (24.2%) 20 (21.7%)

Abbreviations: Serum 25 (OH) D serum measure of 25-hyroxyvitamin D, BAM7 body mass index
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Percent Changes in BMD at 12 Months Per Group Bone Turnover Results

Waltman, et al. Osteoporosis Intemational (2021). Waltman, et al. Osteaporosis International (2021).

Risedronate Change in Serum NTx From Change in AkIphase B from
Baseline to 12-Months Baseline to 12-Months

<004 p< 001
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2YMINEPAZMATA

e OI HETEMUNVOTTAUCIAKES YUVAIKEC PE XAUNAN ooTIKA pala
Oa TTpéTTel va evBappuvovTal va AauBAvouV ETTAPKES
aofEaTio kail Bitapivn D Kal va CUPMETEXOUV O€ AOKNOEIG
POPTIONG OOTWYV

* H TpooBnkn d1pwaPovIKwV augAvel TNV OCTIKI
TTUKVOTNTA, I0IQITEPA OTN 22

e ATTaiTOUVTal JEAAOVTIKEC EPEUVEC YIA VA DIEUKPIVIOTEI AV N

avodoc¢ TN BMD kal n TTwon Twv OEIKTWV
UETaPPAlovTal 0€ EAATTWAON KATAYMATWY

Waltman et al. Osteoporos Intern. 2021
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