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Terms and Abbereviations
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ATP

BMD
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Bone Fragility
Bone Formation
Bone Loss
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Bone turnover
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IGF-1
M-CSF

MSC
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RANK
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Insulin-like growth factor-1
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Factor- 1

Mesenchymal Stem Cell

Nitric Oxide
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Prostaglandin E2

Receptor Activator of Nuclear factor-
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Receptor Activator of Nuclear factor-
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secreted frizzled-related protein 1
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Diabetes type 1, Diabetes Type 2
Thiazolidinediones
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(M) il Olgoui! S ok T Jou
e By-products of collagen synthesis:
Propeptides of type 1 collagen:
C-terminal: P1CP
N-terminal: PLNP
e Osteoblast enzymes:
Alkaline phosphatase (ALP)
Total
Bone-specific)
e Matrix proteins:
Osteocalcin (OC)

(M) Soles Olgsuinl b 55k -F Jeae
Collagen degradation products:
Telopeptides of type 1 collagen
C-terminal: CTX-1
CTX-matrix metalloproteinases [MMP]
N-terminal: NTX-1
Hydroxyproline
Pyridinium crosslinks
pyridinoline [PYD]
Deoxypyridinoline [DPD]
Noncollagenous proteins:
Bone sialoprotein
Osteoclastic enzymes:
Tartrate-resistant acid phosphatase
Cathepsin K
Osteocyte activity markers:
Receptor activator of nuclear factor kappa-B ligand (RANKL)
Osteoprotegerin (OPG)
Dickkopf-related protein 1
Sclerostin
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Study RR (95% CI)
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Ivers et al., 2001 (8)
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Schwartz et al., 2001 (12)
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de Liefde et al., 2005 (29)
Vestergaard et al., 2005 (20)
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Ahmed et al., 2006 (28) 19(1.02,3.5) —ts
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All studies 17(13,22) -
T T T T —
Test for heterogeneity: 01 1 2 5 10 15 20

Q=58.1;p<0.001 Relative risk
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]
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Ahmed et al., 2006 (28) 9.0(1.3,65.1)
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RR
Study (95%C1) % Weight

Jung = 1.23(0.89,1.71) 6.0

FRAILCO 1.10(1.08,1.13) 109

THIN 1.60(1.54,1.67) 108

The Rotterdam Study 1.19(0.97, 1.46) 83

) The Tromso study = 1.38(1.00,1.92) 6.0

). The Blue Mountains Eye Study ] 2.74(1.44,5.20) 26

J Melton 132(1.26,139) 107
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b Majumdar | ] 112(1.04,121) 104
SOF [ | 132(1.13,153) 93

Overall e 132(1.17,1.48);P<0.001 1000

(P=97.1%; P<0.001)

3 5 1 3 5
Association between DM and the risk of total fractures. DM, diabetes mellitus

Wang H, et al. BMJ Open 2019;9:e024067. doi:10.1136/bmjopen-2018-024067

(#+) YES Sl FUd Ho by Kkl s Ol — 1Y IS

eSS ap Ol GRIB 3 mbs DK, 5o K sl wlles S s
Bl Ols e 5 (K (V) Wl es S 5,18 1) b eyl bias |, b sl O sl
sl b s Sh,s O esdhe . oudls bLi, cabs 4 Ml Sde b 53y 5
[FA]eils bli,l SU gmal s b Obl w5 la bl Kok b 5 Cows )3
VP s S b AT beld Comes 53 LR 408 O)pn S anlas
4 Ml e b O gtenl s s 315 OISl 45 sl OLES ozl bs b el
b e Kk s (A0)ASL auils aaly Colis w25 2,le8 sy 5 ubs
FERC REPOR S RAPURTRCH PP P (XSS A PRSI R S IP I PR IS
Sl eFF 4 s B 2s ¢S b Dlgual eSS kS jasti 056 gla (b
GIAY 50780 — + AP CL 780 /Y OF) pu (KanKS 5 5559 gl 3 30 KK
AP35 o3 gla mbs ja[v (+/4Y = Vo CI 40V
b 063 ADOPT  aalllas 55 .s)ls Jayy oo Cobs Oloys 4 s s

0936505 b 15 09 8 K 4 s S e 055 53 4 SU1 ok 4 15 e o5k

27



SUS 55 Jle Hlez Sl e K5 S Bloys AedS oy JEL nesaite LT, s g S g
[FF s ol O soienl (Sansls Olsmn s gp 03 8 53 055055, 45

U2 03 9 S Y g sl ks 53 BMD S gl w4 4 L

Ol ol (huSls ot ) (o 5 4 oS el (b 51 G35 b aek Y g5 sl

ke 4 aheor 51 (5505 Jolse 4 BMD o pdle s ol 5 4l 3l 05 53 2 5
2505 Ly bsaw s 5 Oleys Ol el CodS (cabs So)lee ccabs 4 SO

b 2b)
Al s oS cul Glea (b mbs 53 Sl gl (2SS ks b5, gl
oSS Sl 2l Jalse L 5 BMD s Jold 5 098 (0 ealital Sals Ok
FRAX o « KonSs o i b aslip 51 015 o 518 cnl gl .ol O gl
o) s o Ol ke OMB 53 Mie 4S5 S el Ol 5 oo LI L e B SS
28 Ohley s 0T SIS 0 g sl s s el i Ol OF L
Ol 3 45 0T Jgl kS (0 G5 Olwls oY g sla (23 53 s (1) el (2bs
5 OV) Sl (s Oady o131 51 i deoss V0 N0 Ol sl oST5 Y g ks
O il fnSd s (ol 0l Slnen ¥ g5 (B3 Ollew sl n S50 45 a5 (08
23 NSl Al 03 55 Olgme AV AF) L) oo eedT feS Ay 00 JIF b
5 —Y/0 T-Score Jslas =Y T-Score ;s (Ol w55 Lo gz ) b o g0 O g [ Sha
L ens Ol g5l o515 T-SC0r@ L oS S Ol5 (0 ood § ip (AP Cola (Lo
I el sla als s Ol eSS bl e FRAX ) L
I, <sbs « FRAX r’-:ui” ol Jl= s (A AY) sl Sobs Db e o3 gl

Sas Jels Olge a1y Culs Ailgn 45 0T gl ool 03,55 gk s fele Ol g w

28



K SN gl 03U Sl e Sp9asS Sldlas Wb A v.g,,ist ol s
FRAX 2,8 )3 s Jolge 51 (K Olse 4 1, HDALC phaw Sl sl 5 8
Shew FRAX 0505 51 a8 Wl 4l (alad omondd 4 58l Cows B (AQ Sl
Jolo Ol e 1) ulis e a3 35 Oloys £ 75 12 Slme A 5 S (L

(A ns slgiin 1) Oloys 53,5 5 de 53 Ol el s as-

I g e P S  RPY W | P~ R KPR P rS|J$ ST b dr g L
S5Ol gy gl &S Gl o3t G LU B B H o e Ve P PR C S P S

(\0 AY Y Jg.:/) A8 ealaul RSO P rﬁ‘ﬁ b'ﬁnﬁ‘ r&?ﬁﬂd‘ ¢

Trabecualar Bone Score

Slp OF G138 e 43185 9« DEXA 3l ool Cawcty S 031 Olos 3l ooliiwl — V¥ <o
0,580 (953 e Ly

29



Healthy Well-structured trabecular bone e

TBS = 1.102

High-resolution peripheral quantitative computed tomography

HR-pQCT
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Fracture healingin T2DM

‘\TZDM : Clinical
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differentiaton

4 Aadipogenic
diferentiation \
+ Osteoblast activity lmpaired
Ostecblas a4 = 5
i Fracture Healing

bone surface
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Diabetic Non-Diabetic P value

Overall Complications 71% 35% 0.011
Superficial Infection 29% 10% <0.001
Deep Infection 43% 9% <0.001
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Nonunion /Delayed Union 43% 16% 0.015
Wound Complications 7% 7% 0.989
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Fibroproliferative disorders of soft tissue

Dupuytren contracture

Stenosing tenosynovitis (trigger finger)

Carpal tunnel syndro me

Cheiroarthropathy

Frozen shoulder
Disorders of joint tissue

Charcot joint

Gout

Osteoarthritis *

Rheumatoid arthritis genetic risk and type 1 diabetes*
Disorders of bone

Diffuse idiopathic skeletal hyperostosis

Osteoporosis and fractures

Disordered fracture healing
* Direct association not proven.
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