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Guidelines for the use of bone metabolic markers in the diagnosis

and treatment of osteoporosis (2012 edition)

Abstract: Recently the clinical application of bone metabolic markers has achieved significant progress and the

measurements of these indices give us a better under standing of the pathogenesis of osteoporosis. Bone metabolic markers
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were adapted to select drug treatment for esteoporosis and to evaluate drug efficacy. Therefore, the proper application and

assessment of bone metabolicmarkers in clinical practice is very important. To achieve these aims, the commitiee on the

guidelines for the use of biochemical markers of bone turnover in osteoporosis authorized by the Japan Osteoporosis Society

has summarized recent progress in bone markers and proposed the proper utilization of bone markers. Although the use of

bone metabolic markers now has an important role in the daily management of osteoporosis, their use in Japan is still

insufficient because of insurance coverage limitations. Since the Japan Osteoporosis Society first created the 2001

guidelines, new bone metabolic markers have been introduced into clinical practice. The availability of new osteoporosis

treatments that promote bone formation has changed the clinical application of bone metabolic markers in current practice.

Therefore, revisions to the current clinical practice are needed which led to the proposal to create these new 2012

guidelines.
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Fig.1 Measurement of bone turnover markers in drug treatment of osteoporosis
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Table 2 Influence of renal function on bone turnover markers
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Table 3 Bone turnover marker reference values and established conditions
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BAP B3 ¥: BB Ms BCE B X5 2 A% i, CLEIA L% R EEE S 4 17 3, EIA B %5 M4 35, PINPY BUAT B SR N-fik , DPD JBL 4 mE BE , sNTX
F1 uNTX il 3 F05R 1| BUBRF3C B N % B, sCTX A1 uCTX A1 #5 FISR | B SR AZHK C-3iBK, TRACPSD i ST 6 BR MR B BL A Sb,ucOC AL BB R

a {REB BT By A 7 T 22 A 40 2 3 B -85 o 0 5 A R0 9 SR AR 8
b #5R7E 2004 SEH5 T
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®4 TEOTHRIN(BEHRBESRERAR IS/ BREEL) BRRREYHE

Table 4 Bone turnover marker values to consider prompt search for serious bone disease such as metastatic bone tumors

or bone/calcium metabolic disorders other than osteoporosis

BB B LRl e i #EFE T By
BE R
BAP (CLEIA)® >20.9 >14.5 >22.6 pe/L
BAP (EIA)* >44.0 >29.0 >75.7 U/L
PINP® >66.8 >64.7 >79.1 pe/L
BRI
DPD® >5.6 >7.6 >13.1 nmol/mmolCr
sNTX® >17.7 >16.5 >24.0 Nmol BCE/L
uNTX® >66.2 >54.3 >89.0 nmol BCE/ mmolCr
sCTX® >0.845 >0.653 >1.030 ng/mL
uCTX" >299.0 >301.4 >508.5 lg/mmolCr
TRACP-5b* >590 >420 >760 mU/dL

A4 TRRE C-H(ICTP) B e B HBHMh B RBFEY, MESREHIREAE (Cmean £1.96 SD) B EFEEHE
TEE MR H B, KB AREER MRS RS TT R R R B U

ERARRENEEREF

BAP & BPEBE RS, CLEIA (L 22 S B B ST 1  EIA B8 44 5, PINP1 BU 8l B¢ JR N-Bk, DPD fi (0t 0% , sNTX FI uNTX 1ft 35 #1R 1
BURE I SCRR N B B, sCTX F uCTX M ISR 1 B2 2206 C-3 Bk, TRACPSD 407 4 R R P BE AR 8 5D, LT , BCE B B R

a HERTRAE T B A P 500 40 2 U B 45 2 ol i B 100 N B 3B
b #i R 7E 2004 4EFETE
c XEBIEAEBEERR

FIRBREBIEREERTEY

BB EY, 55 =& R lchr &9 DPD,
NTX,CTX 1 TRACP-5b {9 & {8, 1F KL £ ¥k
FrikE . VIERATE R B2 Y, 48 DUBE MR h 2K 2
Yy, B MEROR Z AR 1) (SERMs ) , B R, A1
TG4 R D3 (45 55, eldecalcitol) R £ M {H
BTSHEHE LR, HYRFNETER TN,
BURMER L, BEE, BRBERKT, BEN
BEREEE AR, I RIE, 25958 B F LURT 6697
8o BEBAFCY ucOC, KB T ALK K RZH
KO B UL, P4 4 R K, 2590 AR B PEAG A 4]
RYBCR R, X MR ERE K (E2,3),

£ A BRBERTNERRAEHBYETHR

HEFNBRBIEFETY

SR PR 6 0 0 B (AR T 25 4
WITRR . ATUERSTE, SRR A EE R,
AR AR AL, W BRI RR . B
57 U BB R R B e, RO R
ERATTE R A RBE T, TR
R AR MR AT BOR, 7R A DPD,
NTX,CTX,TRACP-5b, BAP, & PINP #1734, 76
PEE % D3 BIMR (R 51 eldecaleitol) 7T LUF A
NTX 5 BAP ¥ . PTH &R H 4t (B H & T

EhiE
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YRS AN GRS PINP, 3 T HABZ 4, 8 W B
HERBEEREAEAESD K, WAL, 6 XUER
HBARAYIRTT PSR, AR EER, RBIFE
DPD A4k 5 Bk A He , Ak BT R B8/ (B 4)

ATHEMRT SR — T IRERRTRET BT
B/NBED(MSC), MSC % & X AL/ H L
RHERTUK _MH(FS5), REREE -,
WMRFREFER LR B A, N E ERIAR AR
EERE, BOAZER: - NEHENERTEESIRE
Mgk R E BB (R G6) ., DUBREIRITH , A&
Mgt gz mmntEEREREEN, BEAEY
WA RS, MREEIRITRAEHRE, #5R
HYRITHIT AR E , NI R &S —#
Y, NREICHE, FEAYFERKEEY DPD,
NTX,CTXTRACP-5b,BAP, & PINP #1254k AHH B,
X FHYAGHER. MIEMK DPD,NTX,
CTX,# TRACP-5b, J&y7 FF IR BT FMIFE FFIRIRIT /S 3
~6 MR B ZE S

WLEE & I Wom 25 i, B R bR R 4 BAP AN
PINP {24k 18, WL EAIM ZEWERWK (IR
SFTHREFMFFHE 6 NA)  FFAMMLIITE R TR
FONET A

BB Z Y PTH(EH , B HETEM)E
STI (B TE B IE4s H PINP (975 4L 5 BAP #XI &
R, XEWEUNREWNRGRITFHBEEML ~3 4
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SR RR

v
REZHEREAHY, WERBT, ZLEHINME

v
OMEBREIRFR(DPD,NTX,CTX,TRACP2b)

@B RIRIF(BAPPINP)
A Y
EFsEHELR OHOETFSHHE LR

'

FEEFRNEBEERE, REASREEL
I

¥ }
NO YES
\ 4
ORTEEME LR Ok T2%5E LR
¥ |

HRBIBTEREETR ERARREHY AT, AR

E¥, GRS, BMD S AEMERETE, WHET
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2 EFRERERIGIT AR KSR R g
Fig.2 Measurement of bone resorption markers and bone formation markers
when selecting drug treatment for osteoporosis.
XRTENBEREXAYELEEL I N, UBERE(RERR N MORRAKEY, AE
BRAKEY, KIEEBKEY ), SERMs (TR EF) MR (8 8, =8) , RIS E (KRS
R GE@EPEEER) MEHLSEEE D3 (eldecaleitol) R E KB RE Y,

£S5 BRBHERRI UL (MSC)

Table 5 Minimum significant changes (MSC) in bone turnover markers approved for osteoporosis

MSC (% )*°

- o b
BEYRE ek By R A ) BEHE (%)
B RFICY
BAP CLEIA ng/L 9.0 —
BAP EIA u/L — 23.1°
PINP RIA we/L 12.1 —
FRYrCY
DPD® EIA nmol/mmol Cr 23.5 29.6°
sNTX EIA Nmol BCE/L 16.3 14.2°¢
uNTX EIA nmol BCE/mmol Cr 27.3 35.0°
sCTX EIA ng/mL 23.2 -
uCTX EIA wg/mmol Cr 23.5 51.1°
TRACP-5b EIA mU/dL 12.4 16.2¢
FERHEXIRICY
ucOC ECLIA ng/mL 32.2 —

BAP B 1EBE M BE , CLEIA b2 R S ME A W € , BCE & R

a BERAMER, HERHRE X Z A K2 0555, WA MSC10 MESWALEBE, 7814 X735 KB mAERRE, X
BABRBRARFEHENR, HEAXEFARAER - ERERIM (SRL Inc. )]

b MSC & 1§ 5 ¥ % 2004

c i H $5 7 2004
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Fig. 3

Measurement of ucOC and bone resorption markers when selecting drug treatment in osteoporosis.

Asterisk for bisphosphonates after stopping for at least 3 months

F6 HYBITiA MSCEHEZSMATRERA
Table 6 Possible causes for the variation within MSC value

in osteoporosis under drug treatment

1. FREEZHK
1697 B Jm BORE A SR 5 R 8 R 7E W) — B 1) B
—TRKEBNEM(AMETEL A EER)
K ) e 8] 1R B KA
HEEBARNRKBERENES

2. HYHE R HEMA AN
R H A S #H AN EAGE (NBERE)
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3. HETME RARAYN EREEGEREER

AJE) SR LGB AL E B 4 e,
SR, PTH 254 (458 B2 T i BE R SL 1A AR ) 8 1A
—W 8N AERAGHEEERGEYHSE
(OC) MR, M PINP HERBM3IAMARINMTAZ
JRAEMR, AN R E B R ARE Y DPD Al uNTX
FEFF R IETT R K TARAR , BT LAt R 2% 18 )
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AR BT B E R AR
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Fig. 4 Evaluation of therapeutic effects of bone antiresorptive drugs using

bone resorption markers. Please refer to Table 6
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