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. ¥ 8

WMERIL, RO TEE»S IVEICHELYTLEELE
L7z, MR, E#oAiZe £i&, Tablel (2R,

18 BEBOHLEHEREE L L OENS

DEEEEE

N BEBOLWENEEERSE

mE . REoEFEEESE

IV B RRERA
LBIZTwWHRREAEIE, EREREUANTES
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Table 1

32% 5 5 (1995)

dl L Lo BE, ENOFREELSCEH L UHTE
BEEYETLIBEEL L VBEEUNOERCTE
RBATCHE L T B &I S NCREBNE 4Bl D%
Hixt 0 5 BrAk L 72,

2. /A &
BYLFTIT 1L, BEBOHE
BIUFTrIT740E, K4RICIT, FhEN
DV—F > DFEIZLY), *Tc-MDP & 5\ i
#mTc-HMDP % W TiT o 72, Binfid, MgHE
BEICIVHESH, BXBEEBLIUEY V
F7 774 DR % HEBIC Table 2 DFEHEIC
it> T Grade * — (fnf7e L), + (BE), ++(F
SR, +++ (B oL F70, FERICE
w, MR, 2, Bk, KRE, SRS EEOBL
HEB L OERBLASFOBEERORAELTo /2.
NTx DRIE

B F T T 74 RATRRIR RN L, —20°C
W THAESIRAE L7, NTx OHl5EIE, NTx #lE
3 (MOS-19; ELISA: FHEEE) 2 Hv, —fHFL
TiTo 72, WEMEIRE, FRICIE L2 LT F=
YRR THIIE L 72,

Detailed information on subjects in this study. There are no significant differences among

groups, except that hospitalized patients are more than out-patients in normal group and group of

benign bone tumor

Bone Metastasis
Benign Bone | No-Bone Toal
Present None Subtotal Tumor Diseases
Total Number of Subjects 95 128 223 9 19 251
Make 49 53 102 3 8 113
Sex
Female 46 75 121 6 1 138
~39 5 7 12 1 1 14
40~49 15 26 41 2 6 49
50~59 21 2 53 2 5 60
Age 60~69 30 40 70 3 5 78
70~79 15 19 34 1 2 37
80~ 9 4 13 0 0 13
Mean+SD 61£13 58+12 59+12 s3t14 | ssx12 | s9%12
Subjects Out-Patient 4 32 75 0 1 76
Status Hospitalized 52 96 148 9 18 175
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Table 2 Grading of patients with bone metastasis. Patients were graded referring to the criteria shown in
the upper three panels of this table by each doctor. These criteria were only guidelines to decide
the grade and a final decision was done by each doctor considering clinical states and radiological

findings
Number of Metastatic Sites 0 1-2 3-6 =7
Strength Ofg‘:;og;ﬁ Uptakes in negative mild moderate very high
Size of Bone Destruction by X-P none <2cm 2-5cm >5cm
Grade : ) % ++ e
Bone Metastasis

Table 3 Details of patients with malignancy

~__— | BoneMetastasis (+) Bone Metastasis (-) Total
Breast Cancer 35 55 90
Prostate Cancer 21 8 29
Lung Cancer 13 12 25
Renal Cell Carcinoma 3 11 14
Hepatoma 7 2 9
Urinary Bladder Carcinoma 2 5 7
Multiple Myeloma 4 1 5
Stomach Cancer 2 2 4
Others 8 32 40
Total 95 128 223
Z DIEDELFRE ERIKENEIC X iflE L7,

NTx HlE &L R UMKICO X, RpEY T )
Y (Pyr), TAXFIEY T Y v (D-Pyr) kBESR
%, BEBRI O NI T 7 412X BESER
E (SRLY? 2T, R+ Ca, P, 7L TF=
ViBETBERAEICLVEELL. S5, B
T UF T 7 A RATRRICERE L 22 > v
D&, intact-+ A F A H LT~ (RIA: SRLY®, &l
FIRBR AV E 2 (PTH) (MR PTH; RIA: V<4
B ZRELL. S5, TUVAUET 4 A
77 %—+¥ (ALP), Ca, P, /L7 F = ath#
W TEEL, $4BRALP 74 VA 4

WETALER © Wilcoxon @ 1 FEA D A\ id 2 X
METHW T 7.

m. # %

1. BE®R

BIEBIBUZ 276 BITd o 72H%, MR¥TATBE %% FEDI
12251 BT 1) 2o % RRERO BT RIEB] &
Liz. 20, 25 BloRBUEERELET L0
BB LB 2 e ATEMICEE R 52 5700
Brat L7z,
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Fig. 1 Levels of NTx, intact osteocalcin, D-Pyr and bone
ALP in patients with bone metastasis. NTx
increased the most, followed by D-Pyr, osteo-
calcin and bone ALP, decreasing in this order.
Group I: Malignant tumor with bone metastasis.
Group II: Malignant tumor without bone
metastasis. Group III: Benign bone tumors. Group
IV: No bone diseases.

**. p<0.01, *: p<0.05
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BEERYL Table 1 II"T. BEBOH LEMH
BEEEL L UEROBEESESE CLTI18) 1395
B, BEBOLZVENREEERE CLT IE) 3128
B, BMOEEEEE QT X9l LY
BEBRANCTIVE) X 19FTH- 7z, BEY
ROPTIE, BEDOAL GREAR) (CHETHE
BESRO ONIH ( #BE, p<0.01), (T2
EFEZIFooN b o7,

I BBLU0 11 BB A2EMEEONRE
Table 3 21T, EMOESEEREITISRMER
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LN o 7ERN 1 FlHY, THIE RS
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Fig. 2 Levels of ALP, PTH, serum Ca and serum Pi in
patients with bone metastasis. Only ALP showed
significant increase in patients with bone
metastasis. Group I: Malignant tumor with bone
metastasis. Group II: Malignant tumor without
bone metastasis. Group III: Benign bone tumors.
Group I'V: No bone diseases.

**: p<0.01, *: p< 0.05
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Fig. 1 8 X U Fig. 2 \Sx RBEDN KFEAALE
WA R OBEM%7RT. NTx (pmol BCE/umol
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B 3831, NI B 33+14, IV BE 39421 Tho
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+SD &, 1#E I BEEICOAFEEELEDS
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Fig. 3 Sensitivity and specificity on diagnosis of bone
metastasis by NTx measurement (ROC analysis).
Specificity was shown as false positive rate. a: All
patients with bone metastasis. B: Patients with
bone metastasis of the grade (++) and the grade
(+++). @: Patients with bone metastasis of the
grade (+++).
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Fig. 5 Levels of ALP, PTH, serum Ca and serum Pi in
patients with bone metastasis, comparing with the
grades of bone metastasis. Only ALP showed
increases in concert with the grades. **: p<0.01,
*: p<0.05
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Fig. 4 Levels of NTx, intact osteocalcin, D-Pyr and bone
ALP in patients with bone metastasis, comparing
with the grades of bone metastasis. NTx and D-
Pyr showed significant increases in the grade (+)
and the levels increases in concert with the grades.
Intact osteocalcin and bone ALP were less
sensitive on the increase of the grade of bone
metastasis. **: p<0.01, *: p<0.05
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Fig. 6 Changes of NTx, intact osteocalcin, D-Pyr and bone ALP, according with changes of
the grades of bone metastasis. Patients, who were followed and performed two serial
examinations, were evaluated changes of the grade of bone metastasis. Changes or
unchanges of the grade were compared with changes of the levels of these bone
markers. NTx, D-Pyr and bone ALP showed significant increases according to
increases of the grade of bone metastasis. **: p<<0.01, *: p<0.05

++BEICDOWT—HFEEZFE L. 5H v M
THELECRERIEY VF 7T 4 RO LN
BEABRELL, [BEEBLL] OB&xBHEE
L L TROC H# % BB L 7 (Fig. 3). T DR
71 b4 716 40 2*5 50 pmol BCE/umol Cr TH
EBOBKMEIRKE 2o 7.

5. BHEBOITL A FEEHIERIICL P&~ —
H—DLeE
BEBEOT LA FEEHIRFIC NTx (pmol
BCE/umol Cr) ®OF3#+£SD /"3 &, —#f 38+
30, + B 6188, ++8f 93121, +++ Ff 248+
38 THY, TXRTHOF LA FHOHMAEDLEIZ
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Table 4 Correlations among bone metabolic markers. R-values are shown. NTx correlated with D-Pyr

with the highest R-value

Bone-

NTx/Cr | D-Pyr/Cr| Pyr/Cr | Ca/Cr |Osteocalcin| ALP ALp |Scrum Ca| Serim Pi | PTH
NTx/Cr 1.000
D-Pyr/Cr | 0.777 | 1.000
Pyr/Cr 0729 | 0917 | 1.000
Ca/Cr 0.115 | -0.025 | -0.053 | 1.000
Osteocalcin | 0.480 | 0.398 | 0.355 [ 0.018 | 1.000
ALP 0511 | 0538 | 0.573 | -0078 | 0.262 | 1.000
Bone-ALP | 0.418 | 0266 | 0.206 | 0.112 | 0.394 | 0.513 | 1.000
Serum Ca | 0.035 | 0.000 | -0.017 | 0.139 | 0.010 | 0.107 | 0.130 | 1.000
SerimPi | 0.139 | 0.190 [ 0.201 | 0.099 | 0.115 | 0.215 | 0.036 | 0305 | 1.000
PTH 0.143 | 0.087 | 0.109 | -0231 | 0.161 | 0.103 | 0.042 | 0.059 | -0.072 | 1.000

BEEDED SN (Fig. 4). Intact-F A5+ A1)
UL, —BE -+ BREICORAEEREENREDS
N7z, DPyrid + HEB L +++ BHOMEFRET
RTOT VA FRICHEBEEVROONI.. & B,
Pyr 22V T % D-Pyr L REMEABEMEZR L.
ALPBRIT AL VA 21, —BEE ++ B, — B L
+++ BERICHEEDV RO O N/, FOMMmBiRE
DY—=H—IZBWT, ALPIE + BFE ++ B AR
EFTRTOT LA FRICHEEEDNZD LRI,
PTH, Ca BXU'P TIRWThDIL A FRIZH
HEEIFOON LD o7 (Fig.5). REPCalds
LA FBICEBERRBD LD o7,

6. ZADHE

BB D ) ZBEBIEI T O HERIL 21 I
Thotz. WRIE, BERNICHEL TRERICS
LA FAS [EAL] L7EBIA 126, [A%] O
Blase B, (k&) LIEBDGIBITHo72. &
NS DB DK~ —H — OFBEIERT KR D% (B
BROE— BRI OMHE) 2 BEBOS LA FOXK
LB R L 7B % Fig. 6 WO . &b, BIEH]
W7 LA D +++ DIEFII3IBIH Y, wTFhd
FEEBIEEPIC S S ICHFEBOELL B L/

O, BEHRL LA Fid+++ ThHhoe [ LA
FEAL] L LTHEETAIEE LA NTxIE [
LA FE] LT XTORERNI L THE%IC
EaMED SN, T +SD IEREH] 52+ 36,
Big4 130177 TH Y, FEENZO LN,
(LA FARZE] BEU [V A4 F&E] 123E
BTt o7. —F, intact- +F AT F AV
TVIIBENBZ CTHEEERIRO LN Do,
D-PyrBXUALP BRI T A VA i3 [ LA K
B WCOAREELREIREDOONT, &8, T
TR L T wahs, ALP IFEADOHEREIC
BWIHELRELIZEO ON o/, TDEH
12, NTx O [7 L A FEAL] FloF+SD 13E]
B2 79856 #EML, [7LA FARZ] ik 16
+41 HAL, [/ LA ] Blid st6 L
7o T7Vv4 FEAL] ET7VA FARE], [7L
A FE] &7V A FEE] BICEEEIRD
Lz,

B, NTx DBIRRI#OEL 80 LL LML /-
FEGNL, BIEZO T LA FPVTNRY +++ DIE
BlThoi:.
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7. NTx £&~Y—H—ENDIEH

K~ — 7 —HBOHMEHRE%E Table 4 IR 7.
NTx &b L WA 27K L 720 1d D-Pyr THEHR
¥30777 CTH ot FOMOY— B — LD
50 intact-F AT A4 BV~ 0.480, ALP 0.511,
ALPERIT A VA L 0418 TH o7

Iv. # =

AABRISEUEEEE, RUEEEEL LU
FRAEZSRE LT, SBMEEEL RS NTx
WRIZTEEB IOV THRE L7, RHERT NTx
DOPEIITONIFEFNIL 276 BITH o 72, LH
L, BIREUEEREOHBIZL D 25 FIE BRI L
251 Bl & ST RAEDI & L 7.

MEEZEI NTx D% L35 &, Bk
D& 5 EWEEO | BOFHEIIMO B % 52
O WVENESEO 1, BMEESZO IS X
OREFEBAD IV B L 3L Eofix R L,
HNE»S IVEIICH L TERERT R TUCHES.
BRO LN, EWER OGBS AL L
NTx EEETH D 2 L ATRENTDS, 1REDAER)
FTRTCHEETH 7D TId %, HEMEEZ
RIFEFI D FAE L7, b iudkvE v
PO U 72FEB CERE#~ — 7 — MR Z R 2 &
YRERLTB DY, SR OMEHE TR THOH G
TEHZVDT, HEOEZE L EPRMEIN TV
bDLEZLNL, T2, TOMITFEEH L
Tb NTx WEMEERIES D AN/, B
BOTMESBRINDSTTHEST 5 2 EAFMONTE
heo MR R E TR HO L DOERIE
LTWBEENSENILLEY, BEBLYZHT
HEWBRZROTMOFETZEE L 217Ul
LRWTHAH). F/, NTx X E, MEBL
CIVHEMICEEEI L, BEBOLVWENLE
BB I URMOBES Tld NTx OEA R A
EEDLLLEWI LRI LN, S LIZFERE
DT LA FEEHIRINIC NTx 235 E, 7
LA FHEOTRTOHMAEDLEIIEEENBDS
N, Thid 18&EBL2 L] & [BEBHY ] &
*XHTHIENND TR, BEBOERIZLD

32 % 5 5 (1995)

NTx LA T2HMOHE T Lx /R TW5,
ROC Hi#fiZ X 2R Tld, BERODUNIZILE
SBBO 7 LA FEEAHIN + DL Eid 40, ++ Ll LIk
45, +++ 1350 DH v b F 7ED R D L VB EiE)
apRLl, ZORPBIENTx IZELWBEREYS
Wi %454, 40~50 pmol BCE/umol Cr % #1 v b
FIMEEEZ D ERRICBHTEL I EERL
THY, NTx DEBUEFEED~Y -1 —L LT
HRMIREN., D~ — % — Tt D-Pyr,
Pyr 3 & O ALP |2 NTx & HifBl L 7o 2R S h
7:. D-Pry, Pyr (3 NTx & [RERICERIN~ — 5 —
Thh, NTx ERd LCHEL T/ I ERS
b, ZOFERETFHEINL LAL, BERBOS
LA FEAHBTIE ++ & +++ BIICHEEEDE
HONT, BEHEVERL T2 0b5
T, v —OELEAIVNE GEITEEHIKITE
Th otz ALP ZfELMETHY), BKRIZE
CHOWOHNTWAD, +E++BIICHEEDI DD
N, ALP T BEHBO MM OEITE A E Y
M cE ek EZ LN, T2, ALP 2o
BREILoTHHEP LAT L L0, KB
BT, BRIOTA VA L2 LPELT
D3, AEREITL LS ALP O HHPHEN L ) TH -
72, Intact-F AT F AT ST BEEEO RS
WO REME AR L 7 e B EE Ic A & L7
WiEL H DA, SROKEIIHREBEER T I
HENIORAFEEN RO LN, Bkt Wik
CRBELTWB eSS 2 ah o/, Ml CaB &
CPIIBERBICH LEKRS ZHEL RS 2o
7.

BRI H o TRBEISE L LIS/CESNL, B
HROLMN A LN L FRDREHFIKI % EDRE
WL BIEBIRIDIEL DX 2 HIBRTE, NTx O
SR L WMREICHMICEA D EEZ LN, BEE
DTLA FEGHMTIZ LA FEN] LT
TORERIE NTx D LR EZR O, fho~—7 —
TV A FEL] LIEFOFRIZS v =5 —
WELDZEDO LN WL ORFIETLTLED
FEG S BR S N 7o, FERTRTR DR IL ALP TH
BREAD L, BEALP 74 VA LOFH
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FHBO T LA FEILERBLL T,

DEEY, ARBEOZHEL LD L5 IZER#HD
JoE L TV R IEFNEE T 2L EH D D5, NTx
B EEEEEICAL NS BRIDTES X
(RBLLTBY, BEBOBKB L OEETED S
LA FEHMITA2DICERZ~Y—Hh—ThHbIL
DIRME SNz, BRI, TTICBEERBOALNS B
FIALTIE, BY v F 7T LBIEDORTHRIFEEE
B2 NTx 2T A2 LIk Y, SBHEEE
DT R FEIZHIW T EZ N TELROEN
HY—N—ThbLEILNI.

F70, NTx flZdESEREOEBBEIC BV
T, BY Uy F I LMITORRZE %) ) HulRENE
ARENT. 61T, BY Vv F VI LBREEBD
BIROHEICENTHLIELEZONS.
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EMEESEE 223 6, RMEEEE o flB &
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1. MHREFEHD NTx (pmol BCE/umol Cr) O
T3 +SD (& 1B 132+ 278, 11 BE 3831, 11 &
3314, IVEE39+21 ThHhotz. 1BHOABET
o, 1BEE, 1, IVERICZEhERAEEED
LN,

2. ROC A HWVZAREFIZED, NTx O
# v b % 74l % 40~50 pmol BCE/umol Cr & § %
EROMBLCEBUEERE DM TE LI LN
REN.

3. BERBOILA FREHIMHO NTx X [F
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Summary

Clinical Studies Using Measurement of N-Telopeptides of Type 1 Collagen (NTx)
in Patients with Bone Metastasis
—Comparison with Bone Scintigraphy and Other Metabolic Bone Markers—

Itsuo YamamMoto*, Rikushi Morita*, Junji KonisHi**, Chohei SHIGENO**,
Katsuji Ikekupo***, Megumu Hino***, Teruki SONE****
and Ryouta FuiMoTo****

*Department of Radiology, Shiga University of Medical Science
**Department of Nuclear Medicine, Kyoto University
***Department of Nuclear Medicine, Kobe Central City Hospital
*xx*Department of Radiology, Kyoto City Hospital

Urinary metabolites of N-telopeptide of type 1 col-
lagen cross-links (NTx) are known as a bone resorp-
tion marker. We performed a multi-center trial of NTx
measurement in evaluation of bone metastasis. In to-
tal, 251 patients with or without bone metastasis from
various malignancies were studied. Comparing with
other bone markers such as urinary total deoxy-
pyridinoline, osteocalcin, and bone specific alkaline

phosphatase, NTx was the most sensitive one to detect
bone metastasis and its levels correlated well with the
extensiveness of bone metastasis. Measurement of
NTx will be useful to determine to order bone scan in
patients with malignancy and to monitor the clinical
course in patients with bone metastasis.

Key words: Metastatic bone tumor, Metabolic
bone marker, NTx, Osteocalcin, Deoxypyridinoline.
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