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Laboratory Evaluation of Bone Metabolism Index Using Elecsys 2010

Jung Ho Suk, M.D.!?, Eun Hae Cho, M.D.}, Soo Youn Lee, M.D.!, and Jong Won Kim, M.D.!

Department of Laboratory Medicine, Sungkyunkwan University, School of Medicine, Samsung Medical Center'; Samkwang Medical
Laboratories?, Seoul, Korea

Background : Bone markers can provide a prognostic information about the risk of osteoporotic
fracture and are useful tools for monitoring the efficacy of antiresorptive therapy. We evaluated the
analytical performance of the bone markers of Elecsys 2010 (Roche Diagnostics Corp., Indianapo-

lis, USA).

Methods : We evaluated the analytical performance of the Elecsys 2010 for serum parathyroid hor-
mone (PTH), osteocalcin, and serum bone-derived degradation products of type | collagen C-telopep-
tide (S-CTX) using control material and patients’ specimens. For the comparison studies, an immuno-
radiometric assay was used for PTH and an ELISA for serum osteocalcin and serum bone-derived
degradation products of type | collagen N-telopeptide (S-NTX). We established the reference inter-
vals of S-CTX and serum osteocalcin by analyzing 4569 Korean healthy subjects according to sex

and age.

Results : Within-run and total CV of most items were below 5% except S-CTX low level (5.42%).
Elecsys 2010 showed a good linearity (r =0.99, P<0.01). Good correlations with other methods were
found in osteolcalcin (r=0.95, P<0.01) and PTH (r=0.96, P<0.01). S-CTX showed a good correlation
with S-NTX (r=0.76, P<0.01). Reference intervals of serum osteocalcin (ng/mL) and S-CTX (ng/mL)
were 9.58-33.62 and 0.18-0.89, respectively, in adult male, 8.00-31.46 and 0.11-0.81 in 31-50 years
old female, and 8.30-43.50 and 0.11-1.00 in 51-80 years old female.

Conclusions : Elecsys 2010 bone markers showed a satisfactory precision, linearity, and a good
correlation with other methods. With its ‘one system - many capabilities’ features, Elecsys 2010 would
be a useful tool for measuring bone metabolism indices. (Korean J Lab Med 2006;26:146-52)
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Elecsys 20102 0|8t SCHAIK|EZALS] Tt

st Follok YeptuR(2], ARAG BE Alelsl RS
HAsted, BAAQ A BFE S JEE Hloﬂ ol F°]
AUt ke ® hE ZThALY "gbﬂrﬂ’“ ARES 44
o] dofd 7S dSehe BE AXR /\Pl st o 7
A A Jon, ol 65 1411] Mg =9 gL 7L
IS A5 38 WES F F Advke ol An3].

AFz3tE W9 AH]Ql Elecsys 2010 (Roche Diagnostics Corp.,
Indianapolis, USA)2 714 3}shad o 2499 (Electrochemi-
luminescent assay) QYEZ o]&alo] FFAA K EH S 4H)
2 ZM (osteocalcin) 2}, FEFA R I A1E S 712 EA]
dzZ At o] 7] Ea A& (serum bone-derived degradation
products of type I collagen C-telopeptide, S-CTX), 18] Z
FHAF ZARAER E74A S 2 2 (parathyroid hormone, PTH)
< A 4T 4 Stk B AARIA Elecsys 20105 =9
3t o5 37FA ZthAl Aol thet 71714 2458 2 &
e AEACH FH 28 7 F S-CTX | ojgt =
QoA e] Ay 25 HAsATh
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AAE 2000d 9YRE 109704 €3 L2aE AN B
PTHSE] 24 0] 747}k 22|49 409 $2ke] BHE o83l 7]
< W atel A —% B a3k 2003 1095E 1297}
* HEE = 279 EafakE(se-
rum bone-derived degradation products of type I collagen N-
telopeptide, S-NTX) ZA7A}T 229 56789 3kx} Aol o)
8o} S-CTXZ 7] ZAste] F AAZHe) RS Sohugiet

2. Gty 7171 & Al

H7}7]712] Elecsys 2010 o]&alo] 9 AH| 97, S-CTX 9}
PTH ZAFe A3y, Aleke 2HzF N-MID® Osteocalcin, -
CrossLaps/serum 9} PTH Intact (©]4 Roche diagnostics Corp.)

kitE /\]%—o]-,\)‘
3. AU =(Precision)

g3 0 ~H| 97413} PTHE NCCLS (National Committee
on Clinical Laboratory Standards) EP5-T (Evaluation of Pre-
cision Performance of Quantitative Measurement Methods)
o Fated 71En0] &gk HARE Feto] 2AAE ofH] U Y
= A AA € S-CTXE AFES ZL5E9 Precicontrol Bone
(Roche Diagnostics Corp.) & AHESIY, AFEs S7H5Ed,
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ITETY A FER RSl 294E UHEJL 47 20712
WiE H, 2097 72 AAE 1Y 23], W3] 5 45t AAF 5
W o)A 4=(within-run coefficient of variation) 2} & o)A (total

coefficient of variation) S 331tk
4. MM (Linearity)

NCCLS EP6-P (Evaluation of the Linearity of Quantita-
tive Analytical Methods, Proposed Guideline)®l &3&te] 7]7]
Al AFshE A4 AR (Q2H L2, 300 ng/mL:
PTH, 5000 pg/mL: CTX, 6.0 ng/mL) =2t} ¥4 49 1%
= AA < XA S8R (228 2244, 05 ng/mL; PTH, 1.2
pg/mL: CTX, 001 ng/mL)Bt} @A SHE AFre] 94 4
AE ez st 1gkd] AAS Aske] AR 4:0, 311,
2:2, 113, 0:49] W& i@o}oq 57}x1 £2 9E 3 77t 7
AZ 1A B S5te] WY TAB HARYS YA5]

A94S s

5. 7|Z Bt| LU ZAlete| MM (Comparison study)

NCCLS EP9-T (Method Comparison and Bias Estimating
3819, Metra™ Osteocalcin (Quidel
Corp., Santa Clara, USA) kitZ Dade Behring ELISA-Pro-
cessor 1II (Behring Diagnostics, Inc, Somerville, USA)E ©]
23te] 248 g3 94 924173} PTH intact-IRMA (IBL,
Hamburg, Germany) kitE ©]4-8l¢] WA HE RS 717191 Ga-
mma counter (Hewlett Packard Co, Palo alto, USA)E &34
% PTHES Blecsys 2010914 243le] & A5 vl
o] AAAS AAREAT T3 Osteomark® NTX serum (Ostex
International, Inc., Seattle, USA) kitZ Dade Behring ELISA-
Processor III (Behring Diagnostics) & ©]&3l] ELISAHOZ
=38 S-NTX %3 Elecsys 2010014 348 S-CTX 23
HlWEGATh 71719 22 2 Axdele AZI|ALe ARl Fot
of AAJskTh

Using Patient Samples) o]
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Table 1. Within-run and total precision of elecsys 2010
Low (n=20) Mid (n=20) High (n=20)
Analytes
Mean+SD CV (%) Mean CV (%) Mean CV (%)
PTH (pg/mL) Within-run 64.91+1.33 2.06 210.49+3.34 1.58 937.07+14.03 1.44
Total 64.91+2.33 2.34 210.49+6.43 3.06 937.07+26.47 2.72
S-CTX (ng/mL) Within-run 0.34+0.01 3.75 0.72+0.03 3.96 2.95+0.07 2.45
Total 0.34+0.02 542 0.72+0.04 4.88 2.95+0.02 3.68
Osteocalcin (ng/mL) Within- run 18.57+0.39 211 84.28+1.59 1.89 176.72+3.78 214
Total 18.57+0.55 294 84.28+3.38 2.82 176.72+£4.94 2.78
Abbreviations: SD, standard variation; CV, coefficient variation.
Osteocalcin S-CTX PTH
3501 4r 1’2007
~ 300 5, ~ 1,000
c 250F g °r S
> k) S 800+
£ 200+ s \=F
B 150} B 2r g 6oor
2 2 2 4000
S 100 y=1.0039x-2.133 § n y=1.0031x-0.0134 & y=1.0136x-8.7412
= . R=0.99 (P<0.01) = R:=0.99 (P<0.01) = 200L R=0.99 (P<0.01)
O 1 1 1 1 1 1 1 1 1 1 J 0 1 1 1 1 1 |
0 50 100 150 200 250 300 350 0 1 2 3 4 0 200 400 600 800 1,000 1,200
Expected (ng/mL) Expected (ng/mL) Expected (ng/mL)
Fig. 1. Linearity of osteocalcin, S-CTX, and PTH analysed by elecsys 2010.
ol Ao T A(ALT), 18] o}lATEH|0|E ofu|-Ao 40
Yol Ol AA(ALT), 1213 of2sh2 ol oprlietol =0.2009K+1.369
BA(AST) 9] Astets] AAbAR7 B 299 A4 A xo] & 351 r=0.96 (P<0.01) N
Fee, Sy USRS Yo NE 5EE Aol waAsy  F .
£ 30
e o3z} 2,288 (51,2894, 27-88A41) 3 HA}F 2,281 (51.1% 2 .
9.1A], 24-844) & tIFFOE BlGlth 35 F 24 A7l A g By . .
% A2 83 QWD S-CTX B2 A9aL. /1§ 20f - ¢
NAIA AFeE H2PEEE(92H A, 05 ng/mL: § " .
S-CTX, 001 ng/mL)Ett WA SA¥ A¢= 47t HadE: o Py
FEE Agetel B0 TP 0
| g o
8. SH Az| 0 ‘ ‘ |
0 50 100 150

EAREAE SPSS for Windows version 11.0 (SPSS, Inc.,
USA) % Excel 2002 (Microsoft Corp,, USA)E ©]-&3}%iTh

2
1. Uz
7} =xo] B4 i3k HAALE WHolAGr9} & Wo]Al4 = Table
13} 243, S-CTX9 AwkolAe] & WolAsY 542%F 5%
oS B

Metra osteocalcin (ng/mL)

Fig. 2. The correlation of N-MID osteocalcin by elecsys 2010 and
metra osteocalcin by ELISA (n=40).
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y=0.6576x+18.108
r=0.95 (P<0.01) *
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Fig. 3. The correlation of PTH by elecsys 2010 and PTH-IRMA by
immunoradiometric assay (n=40).

Table 2. Serum levels of osteocalcin (N-MID® Osteocalcin) and
S-CTX (B-CrosslLaps/serum) according to age and sex
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y=0.0283x-0.133
1.4} r=0.76 (P<0.01) *

12}

08|

S-CTX (ng/mL)
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S-NTX ("M BCE")

Fig. 4. The correlation of S-NTX by ELISA and S-CTX by elecsys
2010 (n=58). *Nanomoles bone collagen equivalents.

Table 3. Reference interval of serum osteocalcin (N-MID® Osteo-
calcin) and S-CTX ( 8-CrossLaps)

Female Male
Age . .
(yrs N Osteocalcin CTX N Osteocalcin CTX
oﬁ a) (ng/mL) (ng/mL) (ng/mL) (ng/mL)

Mean+SD Mean+SD Mean+SD Mean=+SD

21-30 8 2497+883 049+0.12 15 22.70£7.49 0.56+0.18
31-40 230 16.53+£5.53 0.33+0.15 208 21.04+6.79 0.49+0.17
41-50 936 16.06+6.78 0.33+0.18 972 19.14+581 0.47+0.18
51-60 752 23.46+10.61 0.53+0.26 717 18.38+6.30 0.44+0.18
61-70 314 24.45+12.65 0.55+0.30 317 19.09+9.41 0.44+0.20
71-80 45 20.37+11.16 0.53+0.35 45 18.28+6.96 0.40+0.18
81-90 3 19.83%+1359 0.62+046 7 23.45%19.440.52+0.43

Abbreviation: SD, standard deviation.

9} vl QAE Hou, ABAF(r) 7 EF 095 o] P<0.01)
o|9tH(Fig. 2, 3). S-CTX 9 S-NTXE §9j3t Aa4<S et
Yth(r=0.76, P<0.01) (Fig. 4).

- BHAK|ES| 8 A ARl Mot

g o] vpoloh &% Q2B e, T Y S-CTX 9] 4133
A dde & o fold JadAs %ﬁiﬂﬂr(ko.on A
F(r)7F 242 0313 03622 Yoo R o) e dFal7le
offthy AAHSth o9 FH 22w e2AF S-CTX 2 20
el =32 o7k ol wet At ZRasteiE sothell 1377] F7%
Sk S BT S0t o] FREE 2 AYWE Zhel] Aol7}
Ao} S-CTXE 80thell %ol Z7181tH Table 2). B4 JA
A7t PEIA R Yol 2 o5 FAARY] e dSdhe
AL FAET AR YeHTH Q28 224, r=008, P<0.01:
S-CTX, r=011, P<001). 2H= Upo]7} WA S-CTX S} &
H LzE oA gho] 20thell vIghA A} Zhashd Haghe] W

Female Male 31-80

31-50yrsold 50-70yrsold ~ Yrsold

8.30-43.50
0.11-1.00

9.58-33.62
0.18-0.89

Serum osteocalcin (ng/mL) 8.00-31.46
S-CTX (ng/mL) 0.11-0.81

Abbreviation: SD, standard deviation.

F2 oAkl sl AATH(Table 2).
5. S-CTX2} E& 2AH 2z 2| & TA|

wWAS) o2 B
st atolE BYou JAE AA 0}71 e FE¢ 79 4%
7F ofolA olF AHY FIXE AYA FUTE
HUHE FAHCE frofg Apolzt §lol, 3141FH 80417k €]
A9 FIAE ATt A2 500 wEl 3 o] F
TOE FEA FAHCE Fog Aghe] Aot Slof 7t
2 AIXNE AAEHTE P BEFolAM S-CTXeF 8% C2H|
ol FIAE 25-975 WE-9F

Ago) B WoE 2EFS 2949 wEAo] Al
Qojuith ek olHd 2FFS 2R AEWAE FUAN
#4071 840 B



1389 gald] 98 Arg Frprze) o8 98H AES
b3et A 7o) o]23 om[5], 20023 %0l Gabriel 5[6] 13
7+ g go] Srhggel ANY BAks 24 A 761 US$ oA
274 5 3884 US$ 2 Z713le), BuhgZol QIlH BAke 625
US$ A 34 5 712 US$ E Z7het A} vlwasPd, Adst 9
FH AZ0] A vk itk fElvehe obd STl 9
3 o] g H]L-9] RS0l thel Al EAE o A 7S
H35lo] FAEtE Sy oet QIEH]%‘_‘} Jebgsnos =
7Fe 208 A7 old Ivhys] ek ¥ o (55 9
dME 276l 1 %@E—E— ol 4= gl AEE AL HEA)

gosn, 42 3

g e SAl S o B2 JHE s T
B9l HEE TET Y Y TS AXE Helhe

Q2H AL AR 3}‘/}1?—_ ZZA x| oA e

WA (non-collagenous) ©

WAE F9 shfolth7]. 249 'rﬁﬂ g0l RIzkate] oA
243 e (intact form) 9} 271t e (fragmented form)
EAEtEE, olF #al FE2 ALdA wEA dojuHE
AAE A SEHAY vz AAL Als)E oA STi8]. N-
MID® Osteocalcin (Roche Diagnostics) A2k F71¢] wj-$-
49 QEEY AT sl S 229209 50
B9 (mid region)S 0148HH, & = N-IT & o]q
A Hol ghdgt 333194 Z7hd e E BT S48 A H
AEE US O 7R F dE ALE AzEn

S o 2 ARE S8t Z AFTHAAEE At
T ZEF AR F T U, I3 AR NE A= Yl 7
Adhs AR BIHI QtH9-12]. old o|fE FFF A®It
A58 A o fFEd Hol slovk 34 AR FEE
o] AETH WEAS Holet whelA F5F X HAAle oiF
Ho] & ZAAE o]43 HAR & FdolE|UoZ BAS 350
of 3t AAE FYgt A7]o] A7) o] SHE PR &
AESH W5 Kol @ilo] glrh Machado S[13]e] w2H
Y AAE o1& ZthAl Ax7F AUE o]&-8 ZAte] HlEA
& Wo|AS HoltkY 897, Eastell $[14]% S-NTX¢ ¥

o[£/} U-NTXET Atk sle] BF4 Axe] ZAlo] 93 24
o A4S VAT B AN 2 TFS AT S-NTX
ob S-CTX AR AT () & 0.78% froldh BadAE &
A=l Guilemant F[15]0] Zge] Ao wE 3] AN
e EajAHE<l CTX, NTX, 181 Pyridinoline cross-lin-
ked carboxy terminal telopeptide of type I collagen (ICTP)
9] N7 =l tigt AellA S-CTX 9 S-NTX7} 5443 Fol
Atk WheS Hel Wk @3 ICTPE MSE HolA 3kl
u:] S-CTX7} S-NTX HJg|A Aol theh W=7 o w0l
3%tk Elecsys 2010+ o8 S-CTX A AR AAE F2e &
o HE AsbE e ARREe] 230l AL gitks oA,

MMS . =25 - 0|41 9| 10!

R8s =
d 5 ARE 7P<U_ QAEEEDG] 7“}"1 H]§AQl &
F3 A5 FAHARE QoA dd ARZ AR 2

X Zj 25 S-CTX7} S-NTXE f2ja Aoz Azter)

THE AWZgZ8x %9 sfUR Zdgojaraste] et 9l
01*1 T3 AR sfuoln EF U] ofe] F3] Aol A
B34 E4o] ¢l PTHY WAEC] H¥oR 52 358 &
A3t7] el gt Sl W7k =lo] $3Aek T8 Hermse
S[1710] ) delr AAE gdd Fele] PTHEA e
Elecsys 20109] 717]137tolA, F71¢] GEFE2AE o]&31d
A3 Sejo] PTHE 248 Elecsys PTH assay= A E8H3]
oz p:]—)v]ﬁ. 71-—/ o] TL_: E_ED]—Q. 7—] ].Di %1—47— EHA]. 7\(21:;{_]_0]]
Aoixe] PTHE| Agst 7150l tieh HARIE Alg-gthal afsich

Elecsys 2010¢ #4158 QloXE FUEr} E% A=
o lolxl AAE HolAFE 144%90A 3.75% %3, & WolA
FE 272%90A 542%9) WS HAT, AXA %7}011 hofAl
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K
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o

T oufe el FAAS HYgon, ol A £[18]19 Elecsys
2010% ©]&3 S-CTX S S AH 274 ALY H7HR T 9L A}

S Astelrty. @3 Q2H| 07 PTHE 71E 71719 978 44
WAL B, SAIH T Al Apold] @E H]HAE B
of ZAAPPH B Aok W7 A X Aol s
el lojA FARAI S Hshks HAdrle ot vel vt
woll weh AR} Aasta #73 A71el e sdivka g A 3
©m™M[19], Ganero £[20]& 8 94| 97X U-CTX7} #
7 Ao Hls) #B7 F 27 37% 9} 19% AT 2718 shyh
Rafal 52119 AFIME S-CTXE 60thel] 7F3 =3 11 o|&
AN R sty Bysgion B Az 99 ¢
= FFE dERIATE FAel sloXe A Fl22]0
S vl WET 654 o] 3} 644 o[l ol lojA
S2H QA frolg AolE Btk 3tgou, £ A¥
= F o 7 %ﬁl’%i o8k Aol & HolA] itk Cha-
Hio] 2™ S-CTX ] ¢ 25 1A
A 2A] Atole| %Xéi el A7t Jolgdel HAS oS3t
£ AEE 202 92 ol 24 AP S44F o
ol tiglk o] o] FoiAA] g7 Wi
Al M= S-CTX S 8% Q28 97
of SlofA #7 oA, FHEe] S|, I8 FUAA R
wslel] gt 227t fle 5o A8 A %
TEFEAIA T AsieA A3 A
A ST FoE I dellE FAs
I Mol & AFAY FoAF Nt 7
FHOE AREE A 1S F Sle FAX
AZ+=E T3 Elecsys 20102
3 9l S-CTX3 Zg 24 =29 PTH
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HHE © ZoiAL AxE Svhesd o 4 A 2 =

59 AgY a4 Wgsled oM F4 =12 AMEE

th 2 AAMo A+ Elecsys 2010 (Roche Diagnostics Corp.,

Indianapolis, USA) 2.2 =33t g3 FujA} A F Y ASS 37t

ESi=H

HiH 1 ZTALR RO f‘é_ﬂ PTH, 22619724, ¥4 CTX

2t Elecsys 20102

2 AAE ol &3tk ’E}%‘é e

oi PTHE E]_T’_ ELISAZ &
o

Eﬂg%@qL S—CTXoﬂ qqzz 3}
IAE BAsAT

it A oA AAE HolALg F HolAeE, A
=L 4 S-CTX (542%) 9ol= L5 5%UE fA=NeH, &
E 3= A L8 FJHAAE BATH>099, P<0.01). Elecsys

20105 ©]&3 F% 2H e ZN I} PTHRE 7152 Wd og
AA e} & AHIAE ERSITHE A 228 22, 1=095,
P<001: PTH, r=096, P<001). S-CTX$} S-NTX% +<J3
AHAAE YERIATHr=0.76, P<0.01). 8% 28 272X (ng/
mL) 7 S-CTX (ng/mL)¢] FAIA& vk ZUrHAgel 3
958-33.623 0.18-0.89: 31-5041 oJA, 8.00-31.463} 0.11-0.81:
5041 014 o3 A, 8.30-43503 0.11-1.00).

HE ! Elecsys 2010 AYE, JAA 2 th2 247)7]9¢
TG A Slolx HEE vk AAE HAFr) ek X
SHe Aol o] 7k FtiAb ARE el 34T 5 9L
E AAdolA 88k AHSE et sk
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