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Difference between actual fracture rate vs 10 years probability by FRAX"

Observation 5.0£3.7 years, n=1009

Hip 10 0.20 2.0
Vertebral (morpho+clinical) 176 3.49 295
Other (clinical) 44 0.87 84
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Incident vertebral fracture (%)
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Q

(Kuroda T, et al.: Bone 44:168-172, 2009)
4 FETIIXY B BMD category DESEE (2008)
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(Shiraki M, et al.: Osteoporosis Int 20:1429-1437, 2009)
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Kuroda 2009, Bone Shiraki 2010 ]

Reference o ) JBMM, Spine
Shiraki 2011, Int Med Osteoporosis Int
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1009 __tr40p
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Incident fracture rate (%)
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Fig.1. Interaction of methylenetetrahydrofolate reductase
(MTHFR) genotype and lumbar bonc mincral density (LBMD).
LBMD was divided into two categories: less than 70% young
adult mean (YAM) (osteoporosis, OP) and 70% or more YAM
(non-OP). MTHFR polymorphism was divided into two
categories: C allele and T allele. Presence of the T-allele gene
in MTHFR enhanced the risk for future fracture (log-rank
test, P < 0.01; Wilcoxon test, P < 0.01)

MTHFR polymorphism

Shiraki M 2008

Higher plasma Hcy induced by

TT genotype of MTHFR connected
To higher fracture susceptibility.

Cumulative vertebral
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Fig.2. Cumulative incident vertebral fracture rates for
individual quartiles of urinary pentosidine level. The group
with highest quartile of urinary level of pentosidine showed
significantly higher and more rapid occurrence of incident
vericbral fractures than the other quartiles

Pentosidine

Shiraki M 2008

Highest quartile of urinary pentosidine
Is a risk for incident vertebral fracture.
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PRETwRELET,

REHFEDEFLAZIJOINT 04Tl s/ Fax—
I vs SERM D i 73 iFEROHUS A3l & e - T
WEd, 3/ Fefr—F&SERMOZENZFNOMH
A, BEOEI TN 2 BEMEL LhEkst
L E9, SEMED 3,500 6 & w9 HliciE L Tw

JOINT 04 izowTHid L £9 &, HEFHBILS
O HIE > T 5 BPINHFZ 0 X 95 i
LG TOHEX o Ewv) &) REREEL
HhHEEA, HESMHE, JuFe 7232 A b
Y vOREELE LT, R A Il
AL, uxy 7 2 v B BAGER, T4bb
70 EOBFEIZH L TR Y 2 Fui— 0l
BAZHRLTHET, LerLULFERE, Saxs
JrxviEUteFur—tELRAUERBICEREN
TWETH, ABicINnTL 0D E ) »IdREMT
KR

zZT, BEEZI/ Fex— Lo x> 72
VEEENF 1,780 A% 2B T, HEKED
KB HE A D JRZE X 4172 co-primary end point
EVI L FLw AT, FIAPAHRTY, i
W< 2H D end point ZNFFINCIRITL X9 &)
LDTY,

—J JOINT 02 %, 7L v Fuai—F 0wy BK

EScI IS EVEERIE % 2 v Dy O OFRAZIR % BREE
3) JOINT 04 T25HDTYT, TI0IH DI T—F o
Subgroup analyses of vertebral fracture risks.
Favors combination therapy group Favors monotherapy
Factors N HR 95% CI P value arou
All randomized 2016 0.89 | 0.64,1.25 0.51
<75 805 0.87 | 047,1.63 0.67
Age 75 < <80 662 1.19 | 0.67,2.13 0.54
80 = 549 0.66 | 0.38,1.16 0.15
25(0OH)vitamin D <20 435 | 1.02 | 047,224 | 096
(ng/ml) 20= 1426 | 084 | 057,123 | 036
0 805 1.73 | 0.85,3.55 0.13
oo | [ eee | 120 |oes.247 | 0o
2= 585 0.51 0.32,0.84 | 0.01
0 805 1.74 | 0.85, 3.55 0.13
Maximum grade of 1 391 | 104 | 033,321 | 096
prevalent vertebral
fractures 395 | 089 | 046,171 | 072
3 425 055 | 033,094 | 003
0.‘10 1.00 ]O{OO

Hazard ratio

(Orimo H, et al.: Current Medical Research & Opinion 27:1273-1284, 2011)
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=DTY, BEETLY RO R— MREEME L Y
Fazx—h+EY I DEDO2EICT VY LI
J. A= VR F 4 TlEBHH ET, 2EMD T
QAN T4 TAY T 4 BfTVE L,

4) 74V AF7ay b
R8ix7+L A7y bORTT, A,
BHEEITE L CBEFEED 28 Ld 2 HiED
BEOGH ARCHABER LWL TT, 2L T,
BITOTEL T2, BEEEIBRVWER, PREEDHE
Frod, 2BV EVRT L —F30FHRTII.
PERAL7ZE)DREIRTFHTES L IFHRTL 7,
Thbt, EREEFICIEON L 72103 8RN b

0.05

0.02

0.01 4

Cumulative incidence probability

0.00

0.03 A P=0.03

g, pRRLZ2EI BB LW R, EIET
RTOHBIZBOWTRIZH Y FEATL 2,

5) TRDBEHHHEE

RO RO FHITARERHHETT, T THED
BIOBEIZAD T, 7Ly Fufk— b,
ZLC7PLyPFaxr—hr+E¥ 2 DREMET
L, EIVDRFALBECEEETEOEN
OREREDE L, JRFHT 5 &, HARES X D BITHEE
PMEC RN 9, Thbb, [@MEREEEINIZER
INIFIF E e S v D EFALZEI DLV LWL
IREAICELE LA, ZNTIRELCEBITLTAE
L9,

—— Monotherapy group
0.04 4 ----- Combination therapy group

0

Number of patients
Monotherapy group 1027
Combination therapy group 995

2 3 4
Days
639 579 330
629 561 340

(Orimo H, et al.: Current Medical Research & Opinion 27:1273-1284, 2011)
K9 THROBRDEE

®6 BHEHHOUZJENR
—25(0H)D DEREFEVEF LY FAZ— MNARPITOh THHEREBBHFRIBYR 7 ELD—

Baseline
item Hazard| 95% Cl | P value |Hazard|95% Cl| P value |Hazard|95% Cl | P value |Hazard|95% CI | P value
ratio ratio ratio ratio

Age 1.30 | 0.99, | 0.061 1.32 | 0.98, 1.23 | 0.59, 0.58 0.83 | 0.27, 0.75
1.70 1.78 2.56 2.57

Prevalent | 2.41 1.79, | <.0001| 2.71 1.93, | <.0001 1.6 0.76, 0.21 1.67 | 0.56, 0.36

vertebral 3.25 3.80 3.38 5.00

fracture

BMD 1.62 1.21, | 0.0013| 1.37 1.01, 1232 | 1.69, | 0.013 | 1.30 | 0.44, 0.63

(YAM) 2.18 1.86 89.83 3.84

25(0H)D | 1.29 | 0.80, 0.30 1.02 | 0.59, 342 1.04, | 0.045 | 229 | 0.38, 0.37
2.08 1.77 11.31 13.83

Each baseline item was classified into two to four categories as shown below.

Age: <75 years, = 75 to <80 years and = 80 years;
prevalent vertebral fracture number: 0, 1 and = 2;
BMD expressed by the young adult mean:

> 80% , = 80% to > 70%, = 70% to > 60% and = 60% ; serum 25(OH)D level: = 20 ng/ml and < 20 ng/ml
(Orimo H, et al.: Current Medical Research & Opinion 27:1273-1284, 2011)

190

WIESE  HHEMESE AR ORI & T OBARIES 2 K — b DR (Nagano Cohorthif5e)

SERR2BAEE dSEAE



6) BHEBITD U R 7 fR#T
RE6DELL2FEHDA I L IFBHETITTT,
PHEHEETORERE, AETOMbDOES 2D
LaLeid, FPHERNCIE R D £9A, L LT
DEPIR, BERHIOEY S YD LNLBETLT
WU, SIERITHREEINSCIEER LT E
T, ZDBRNPT, EYIVYDBRZREICH BHE
Fix, F30%TT, L7d-> T, birbildEIR
IZBWTE Y 2 v D DI EE A HIE AT §E ¢ A
WEWTFRWEZFEZTED, BE, EAFEE N
LTEY v D OIHiREDMNIE %2 & HEEE D2
BEOLPIHHAANTELZ 5L, BELTTw
IH9ELTVET,

7)) YaA4rirTudz s bORE
BTYLZIOINT 022 T &, NG
YA OBSEHBETIE, 25 8% 2 v D24
RBLTWLZEPEL, 30%IEAREL T ET,

BEYIVDPMETTHE7 Ly Far— T
BriToTwTh, REGETZIIERILPTWL
ZEbhYE L, E5ic, WERRPTTI,
2588 TV DMET LT3 LIAHIZ QOL fEiZ
PMETT 2 L0HIERLOL VRO T E T, G
e sy v D, 0PI XD, BEOEHEGITM
HEHEEFENSIUHl S, QOLEFEL &AL LT
WEOH BN L £ L1,

CAURERIR b, JERICEEL I E T ARG T
ZHDTRBEVREELTVET,

INHDMER, RTICFTELDFL»ED
IREBIE, JEMICEDEHRLEL A,

INFEIDEHEL D2 DT H%EEREPTT,
REDOT Y7 b 5 b1 T LRI,
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x7 BHE-E
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Palmb k-5t N
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Financial supports
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9, BT 2T Lo O AR, 2D
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FROF—5BL
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Goldberg & Kurland, 1962
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i (%) (%) =l *

1 R
. 40~49

| 50~59
; 60~69
| 70~79

.. 80~

40mALDEE BA2E 28% 40U LoFE BA2E 57%
AWLET  28% XIIET  55%

X2 40 m EOFERIER. AWLETELEORB

eg i (%)
10 20 30 40 40 30 20 10 O 0 10 20 30 40
L 1 1] 3 L L

FARXIR I EIN TS 72012, (FEOBENT LEINTFIVAD LN AT L ELRSTHWET,

EEHA, 2O, REHTD S DA ADIH
SNTEE LA, Lid->T, 202,000 A55D
Bmig, ERBEAEE L CERESMALETED

RARDERL 2 IR— MNEE

TY, ZOXHICALPLEL T»BE I EB, fhr 7z B 1961 4512 40 bl E o 2R % R
L OEEHE R BRI O 7 D e Ic LK E %R ftizzfrvE Lz, ZOBEMZH-BEEmA L,
EHRTT, RIS 25 £ CMBEAICBIRL T i (R
ZAUTIEMIR, LI 2 B DN RICHEA T 3)., @ 1,618 %7 o L HE M BETIE 100 455
DTL &I H, 1960 EOESFE T AR % A K-> TWET, fERE» 6 2HF T L 1974 4F
2L, 40 Lo Bl Ak R E LTy EDSETECHAROEZEBDEL, TXTO
28% T, AITHERD —HELTwux Lz (B2, 2 EHZBIL TuE T, InE T, BRI EH
0, ALNMEREBED OB WEMTH -7 Z & o (1961 4¢) ohn A, %5 M (1974 4), H%

BB ONFISEIIN DI T, RIEED B (1988 1), SHIHAEM (2002 1E) o 4 D> DM
THBSE D BT T, HADFEE L )L TER DI D2 E O RS 7 i U<, Zoflic AR

B LA TV E T, TRSERMED 2 @ 50 Fi, ANOEFEBEIERED L) 1B L7z, 2L TH
HADFEYL VI H b, B0, REEICRN R OEFEFEROFEREEHS LI LTEE L,
bR - RBRHET L IZIF LR LTV E —H. 1988 FDFH ZHEMZ RO 1983 4£ & 1993

T, 2F D, AWRMERE 50 FERllcb 72 h BHAA FOREMTEESHA 2 & 2121 1960, 1970,

D TH ORI v O TENE, 2L TE
SN FRAED /DI H 5 L 5 Sl DTT,
CNF T, b3S PHEEDAATT &
LT, EROEBEIES A7 L2 HELE L2, K
LANEARHE SR LOBIKE TS OT, @iz
ZITo, ERO T 2 OPRFREERZ I L T
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IMERE 1 40 UL BEL
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3) i i%%l% R DFRFE & B oEE

F R ORHIE, BT L ER 2SI L . SRR
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BHER ()

X4 XILETHZOEBER

AR AL B S

FERRLEE BRI INAES L U2 OBk LR
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HIEPHEZ NI 2 5o 2 7
PH5TT, ZLT, )00k E LT, MK
DBBFEA 9% L EMBOTHEG I EBHIF o N
9, BN RHFIC R AD B, 2D 504
BT HAHIC 5 7= DI 3471 TF, 1960 4
fRIZ 24, 1970 AR 1 A2SEBRBEIC 2 0 £ L
7=B3, 2D OFRERBREICH > Thiti <
B AT TRET,

4) BEPROESET— 5
AMIREDRE2WEEA 7= b h 3., K
5%, 7€ TFHIM (subarachnoid hemorrhage ;
SAH) DERPER 2 EmBETA w2 b o T
KR

D ENADOEFREDBETIE, FAELEDIF L
A EDIT D DY — T H AT 72 0
EELICRABITL EDoTwET, ZO#EWIER
ATL X9, SAHIZRZEREDRENTED D £
Hh, BEREPAETRAMNTZOEFHTT S
By, BEAEZHOLAZEVI) HOEVRBHT
WEINTLEVWET, LirL, AITOEE, &
FECEIC 72 E D BWTHLEP RS THIZLEA L
WETOETOTHRORNLH D E¥A, 05
REDTIHIEELZRD 2 L, Fl L OGS
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3007 — oz, B%
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- FrFEHE, BE
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Kiyohara Y, et al.: Stroke 20 : 1150-1155, 1989
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WHZTL 50T TT,

SAH D% & A & BRI 02z X b 5] &
CENETH, R & BR A REIIRE 13 R
HickadbnbEZONTOE L, L, Al
MIEFZEcAaB D Xl e & bic ER§ 2 5RE
X, BRIVEROERICL I sREII NS LEZ
SNET, HRNEBRNTIEREREBEDEDHD
BRWERTHIETPHOIMHETT., 20k i,
KIETHFZE D 7 — & 13 DEE T — 7 L 134 CEDS
Kz pDTY,

DIMERDERZ LR

1) BhiRAE LR

AWML D7 -5 %2 b Lz, HAANCED

ZDIEWR & 2 DERINToBme B LE L7k,

High L 72 1960, 1970, 1980, 1990, 2000 %
ROEMzZ ZNnZ0 7 FHEH L 2280 L D,
e &g kD BB (ischemic heart disease ;
IHD) O¥ERZ I L £ L (B6), Ko
I DN TERE DN 5 72012, FFHENIzE
FAELCE T, o), FRER1HELCTH S

IR L THH L T g9, ALNWistic s
5 THD XD EMZEDO R, £ /4213 1 REEDINIC L
TR EENTVET,

1960 4EA2 5 1970 SRS T, B E DI

% 1,000 A/E St

197 143 ** {EHE p<0.001
141 * {EIE p<0.05
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HINDFFEFEIWOR L T ET, L2 LZO%K,
FEEDE T oL L, s TIRIZE A LA LK<
Y EL, —7, AUERMEAERETS 2
HD OFfERIE ORI EA EZ DD A
TL7, 2% hEc X ) BREH LR D5 —
VR H EWZET,

2) 121 RN

VAR, 12 YEE g (chronic kidney disease ;
CKD) #EIZ > TV ETH, ZOHE%L
1974, 1988, 2002 D@D 7— % X D HHIL
Bl taE L% (B7), CKD ZEBFARYNSH 575,
F 7 HEEARIR R MEBE (estimate glomerular
filtration rate ; eGFR) 2360 # ] > /& &8s
LTwEd, 2CKDo#ijEz2 45 &, BitoLa
13 1970 46042 & 2000 AU T T L T £

D3, TS RN ZENIEH D AT
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LTwsbiTY,
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WM TR B > 72 AP RRERIZBIETIZ L A
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DMERERETFOEE &R

Z2OEREZWH ST B0, BRI O GR
RF DR L 2 et L £ L7,

1)

BYHRIEAL O fo R D fEkE R 1T &b % i o $EFE
%, 1960 ~ 2000 RO THEL L % L 72 (X 8),
B IUE IR 140 mmHg DL b, 72 23558
BT 90 mmHg DL B, 72 3BT ARM T
LTOFET, o7 —4% & FBRICERTARE LT
WET, SMESE B L L L 1960 R0 5
1980 FEARIC 221 THIM L 72 D b i AMEIIC & )
FIBKRELRELTELD FHXATLE, 2D,
OS50 FERICHARANDEIIMEHEILIZ LA EE

B
309+ fEmtt p <001
%k
22.1
20 | .
B | ine e
8_/7; ........
10
) (911)  (1,065)  (1,414)(%F)
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Ho TR VOPEFLVZET,

Lo L, BRIESEIRAF OF GG F IR L <o
9, ZofM. SEEOMEMED VS fE%E & 2
L. BT 1961 0> 162/91 mmHg 20 5 2002
0 148/89 mmHg £ ¢, LTk FnFh
163/88 mmHg %> & 149/86 mmHg ¥ TH & 2%
TLELA, 2F D, SMTEHEEICIZEA RN
Zidd D £ ATLED, BIMEHEOW I X
D, BIMEZFDOMEL XVPMET L CELI LD
DA E T, THDWRFFEIERE DA TN E <
HBLtEEZ6NET,

2) R R

B X 91z, MEL_VIE T L TWw3B iz,
IHD FRER I LIz <, CKDIZE-> T3 2~3

3)

Eogd
30

(1.883)
2002

(1,576)
1988

(1,207)
1974

CKD 25 —¥ 1-5 (BHRFfzlk eGFR<60 mL/4}/1.73 m?)
CKD X5 —3¥ 3-5 (eGFR<60 mL/4}/1.73 m?)

eGFR I HERARE 0.741 £ BV 7= IDMS-MDRD #EX THEH
Nagata M, et al.: Nephrol Dial Transplant 25 : 2557-2564, 2010
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