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(ROO) W &, 9 M de i F AR E W B AT 9B R IR B B A4 P e lF &ML, KA % B FE Logistic @24
MERMNBEHESLANBXA R, &R B4 Ca.Ca/PTH.B-CTX & PINP K-F 0 2 3 T 5 B4, 5% ¥
A PTH K F AR, 2 F A %+t 3 &L (P<<0.05), ROC & 4 R 2 +,Ca,PTH,Ca/PTH,.PINP & -
CTX X TiHETHMNBEHESAERS. WE T EHRAUC) % H 4 0.718,0.699.,0.712,0. 648 % 0.593, %
B % Logistic 12 # % R 2B 7,Ca/PTH A PINP 2 BB A A FHS 8 HmEZE (OR=5.036,1.013,
P<0.05), Ca.PTH #= Ca/PTH /% & i #& B 4 45 65 AUC % %] % 0. 781.0. 652 #= 0. 669;3-CTX #= PINP
&9 MR B A A 69 AUC 2 A1 4 0. 800 & 0. 815;Ca = PINP % & LA JE B 4645 69 AUC 2 %1 4 0. 751 &
0.794, i hkFsmEH(Ca,PTH.Ca/PTH . PINP & B-CTX) 5T T 55 B 28 H — 209 i S H14,
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Study on the application value of serological markers in the screening of malignant tumor bone metastasis
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Abstract: Objective To explore the application value of serological markers in the screening of malignant
tumor bone metastasis. Methods A total of 113 patients with malignant tumor bone metastasis first diag-
nosed in a hospital from June 2023 to February 2024 were selected as case group. Another 80 patients with
malignant tumor without bone metastasis diagnosed in the same period were selected as the control group. The
levels of serological markers[ serum calcium (Ca) ,parathyroid hormone (PTH),Ca/PTH, procollagen type 1
amino-terminal propeptide (PINP), beta-C-terminal telopeptide of type 1 collagen (3-CTX) and N-terminal
mid-fragment of osteocalcin ] were compared between the two groups. Receiver operating characteristic (ROC)
curves were plotted to analyze the value of serological markers in screening for bone metastases of lung canc-
er,prostate cancer and breast cancer, Multivariate Logistic regression was used to analyze the related factors of
malignant tumor bone metastasis. Results The levels of Ca,Ca/PTH,3-CTX and PINP in case group were
significantly higher than those in control group, while PTH in case group was lower than that in control
group, with statistical significance (P <C0. 05). ROC curve results showed that Ca,PTH,Ca/PTH,PINP and
B-CTX had high efficacy in screening malignant tumor bone metastases,and the area under the curve (AUC)
was 0.718,0.699,0.712,0. 648 and 0. 593, respectively. Multivariate Logistic regression analysis showed that
Ca/PTH and PINP were the influencing factors of bone metastasis in malignant tumor (OR =5. 036,1.013,
P<C0. 05). The AUC of Ca,PTH and Ca/PTH screening for bone metastasis of lung cancer were 0,781,
0. 652 and 0. 669, respectively. The AUC of B-CTX and PINP screening for bone metastasis of prostate cancer

were 0. 800 and 0. 815 respectively. The AUC of Ca and PINP screening for breast cancer with bone metastasis
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was 0. 751 and 0. 794, respectively. Conclusion

Serological markers (Ca, PTH,Ca/PTH,PINP and p-CTX)

are valuable in screening for malignant tumor bone metastasis.

Key words: serological markers;

A TR B R H DL T R L LR L 8 R g
SR AR AT 0 2 R A 25 R R FLR R L A 8 AR
LR R R R E T RE R
R 2 ot L A 7 ) A7 T RS ) PR 0 6 R e B
PEET AR R 0 10 Bl D) R B A A AR B IR R
A IS R Ik, RIS W R B A
ARVRAL I R 78 5L ek g & A B B i fe s
F A5 S 1 R B L RS 0 IR AR L AR A G
B BB M, XL HES SRR L RN
Mty GRS B rp o AR A M B SR AL R
it 25 Wy b 3 0 % R O B A R R B AN T T 43
BB W bR R SRR A B RN
P b Je BB R L L R A B e B 1 TR R R
AR E YK T . L B R 2 2 0 Ik (PINP)
EHIEB N E LR R EY . AR RV PINP
SERIRGEENRAE R RA L, LR R B
Foit PINP £ ik B Tt B 1 B B 3R 3 oK ok
JIR CB-CT X0 A2 A B 240 L 0 4 14 A= 0 s 2 0 » F 1 1A
B WK I 38 78 45 Fhoge o 1 i AC 6 ML 2l i
B M A bRE . BRI R (PTH) o]
PASE 3 5 0 20 B S A LA N A% I 7 «B BE A Y 52 1A
O ) (RANKL) 22 358 18 200 43 b A 15 1 200 i >k
SR W, T RANKL 58 7 «B 2 K35 1L X 1
(RANK) 1 45 & 71 LA 350 % -1 400 i, dc ¢ 348 o B I
WL B R EE R S RANKL 324 ME45 &, i i1
T B 40 L T B T PTH T 00 B 0 2 0 40 s
PTH 2588 #" ., KK E PTH Mg T+
5 (Ca) BB L 24 B 55 B8 S LB IF, 8 465 1ML A 2 400 441 FF R
MW PTH, WL, ABF5K Ca/PTH H T8 §%
R Ui Ay 75— FEBE L HERR T — 2L 5] R & 45 L 5E 19 9
L HR 55 IR S e JU#E PTH S0y /0 45, 24 Bk
Pl &R PTH KP4 TH5 ,Ca/PTH & BRI, X 5
KBRS Ca/PTH A8 A0 AH B, WA T $2 55 5 i
o 6 IRE 12 W B R R R . BHES E N u oA
F B (N-MID) J& B e pr i 2 — . 5Tt A5
BT I 7 24 A8 & ¥ (Ca, PTH., Ca/PTH, PINP, B-
CTX K N-MID) 76 3% M b 98 15 17 7% 0 25 b (9 1oz I o
{H, 5 761 B0 b B R BB R RS, B L EAT A
S BT T T, B R Y WS AR TG . BLRGE
mr.

1 #EREFZE

1.1 —%kE EE 2023 4F 6 A& 2024 4F 2 A F

malignant tumor;

bone metastasis

AR UL W o R R TR R RS R 113 Bl D
2H . ) 38 B[] 30 7 A e 12 1 0 M b oe G B B A8
B 80 A g X RRAH . o ) 4k B ) S A B R
FLAF R AT S0 RO L SO L PR B AR .
BRARIE : (D AR <718 % 5 (2) JAT 52 i A 1Y 5 0
FER R AH DS B DR 1 BB A L 28 XSG R L 3
AN P s A (30 A R s L s () 7
A" R 78 L A0 ) 38 I I RE A A CRD 80
NREA5E . AW 1% 3 DU I K 27 e 74 B= B £E B

R
1.2 ik
L2010 RVERIICAS O 45 LA U e

AR R LT 2 AR A K-

1.2.2 Ry SRAE s ) 4 X BR 2 25 18 A1 o]
Jikitin 4 el B3 B i3 L W L EP A 434 bR
WCERAET —80 CukAa. R bR AT )5 . K EP
HWHE T 21 CERBMIEIES) LA 3 000 r/min #
> 10 min, B 8 E ROCHE A A cobas 8000
702 4x [ 3h A Ak 4 BT A S e 2 A o AR A B
A Ca KF B3 R A2 E ROCHE A ¥ co-
bas e 601 k27 & 43 1 A B i B A o i A 710 ol
1Ak 2% & 6 E A PTH,PINP,B-CTX & N-MID 7k
o A bR AS I 2 AR B S5 BR A B 5 A A S
55 I H AR o A FR T L B AR o A SV AT Y (B A S
50 5 0T et RN AR 7 09 % FHEE SR ) 5 [ 5 31 5K Hp 23 A w)
P EER

1.3 G248 R A SPSS19. 0, Medcalcl5. 0 4
TR AT B . Kolmogorov-Smirnov 1F
SR H TR RGN IES S M., FIES
A3 AR B R RU L M (P, Poy) 267 41 6] b & fd
HI Mann-Whitney U £ 5 s 38 7¢ bk L1 4 sk 7 43 %
FEon L) LB X7 K. R Medcale 48t 5%
P2 5238 3 TAERRE (ROC) ik, i FH 29 898 50 -
FRAR WA 6 F i 28 N i BLCAUC) R 4 55 3 ok
P A58 A X IR B R W i A ARE . R Z &
Logistic [B1H 43 #7 3% M4 g & 5% B K B AR DGR R
P<0.05 R EFAHGIFE L.

2 % R

2.1 PR IRIRBOR LA 4l Ca,Ca/PTH, B-
CTX K PINP 7KF- W] &b i % 41 . 5 91 41 PTH I
TR, 22 R A G FE X (P<<0.05), W& 1,
2.2 %I SRR R O A N R A RS Y R



« 310 - E Al E¥4ek 20254 2 A% 46 %% 38 Int ] Lab Med,February 2025, Vol. 46,No. 3

ROC i<k 45 % %/~ ,Ca,PTH,Ca/PTH,PINP K B-
CTX X T i 5 8 Pk i 96 1 7 % AU RB 35 i » AUC 43 5]
4 0.718.,0.699.,0. 712.,0. 648 & 0. 593, # Wi {H 53 7
A Ca>>2. 33 mmol/L, PTH<C3. 05 pmol/L, Ca/
PTH>0. 78, PINP > 123. 6 mmol/L f B-CTX >
0.758 mmol/L,Ca/PTH M2y 548 5 K, H A 57 ¥
AfIk 90% ., Wk 2.8 1., SIS 2WiE1T AUC

Fe#5 53 A1, Ca, PINP BE & i 2 0% Ve b9 i e 8 1y
AUC # 0. 748.,Ca.PTH il PINP B4 i 25 3% % iy
HHEF B AUC K 0. 769, Ca/PTH.PINP BH. VU
K Ca/PTH.B-CTX PINP B4 i A 2 i 8 15 %5 7%
1 AUC #8 0. 734, ZH K Logistic [ 55> Hr 45 2%
7R, Ca/PTH f PINP 2% M & A B % B 1 st
Mg A % (OR =5. 036.,1. 013, P<C0. 05), W3 3,

x1 FAIGKR BB RIM (P, Prs )3 n/n]

T H W 2H (n=113) X} B 2H (n =80) H/X* P
I ) 61(50,70) 59(49,67) 0.467 0. 495
PR B/ L 75/38 51/29 0.142 0.706
Ca(mmol/L) 2.35(2.27,2.48) 2.27(2.20,2.36) 29. 604 <0. 001
PTH (pmol/L) 3.05(1. 84,4.89) 4.84(3.70,5.94) 46. 032 <0. 001
Ca/PTH 0.79€0. 48,1. 40) 0. 48(0. 38,0. 65) 31. 407 <<0. 001
B-CTX(mmol/L) 0.559(0. 368,1.000) 0.520(0. 320,0. 724) 26. 154 <0. 001
PINP(mmol/L) 83.05(53.15,157.05) 61.53(44.62,99.50) 55. 600 <£0. 001
N-MID(mmol/L) 13.87(9.79,22.43) 15.78(11. 46,21, 44) 1.216 0. 545
x2 EMEFERFEREMBEEEL NG

A5 i AUC SE 95%CI P T W AR REE D RREOD
Ca 0.718 0. 036 0.649~0. 781 <<0. 001 >2.33 mmol/L 0. 325 57.52 75.00
PTH 0. 699 0.037 0.629~0.763 <<0. 001 <3.05 pmol/L 0.392 50. 44 88.75
Ca/PTH 0.712 0. 036 0.643~0. 775 <<0. 001 >0.78 0. 404 50, 44 90. 00
PINP 0. 648 0.041 0.572~0.718 <<0.001 >123. 60 mmol/L 0.251 36.73 88. 31
B-CTX 0.593 0. 042 0.517~0. 666 0. 029 >0. 758 mmol/L 0. 205 36.73 83.75
N-MID 0.534 0.043 0.457~0. 609 0. 440 <13. 34 mmol/L 0.177 48. 98 68.75
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Ca/PTH 1.617 0.540 8.972 0.003 5.036
PINP 0.013 0. 004 9. 246 0.002 1.013
B-CTX 0.479 0. 608 0.621 0.431 1.614
g iy —1.793 0.423 17.953  <C0.001 0.166
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243 T (B 4 ) Ca>>2. 31 mmol/L & PINP>50.9
mmol/ L i £ % 38 K i K, RBUE YR 100.00% , 4%
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it 958
Ca 0.781 0.051 7 0.684~0. 860 <0.001 >2.30 mmol/L 0.507 9 66.18 84. 62
PTH 0.652 0.057 6 0.547~0.748 0.008 <2.92 pmol/L 0.360 9 51. 47 84. 62
Ca/PTH 0. 669 0.056 6 0.565~0. 763 0.003 =>0.78 0.360 9 51. 47 84. 62
PINP 0.563 0.064 7 0.451~0. 671 0.329 >77.93 mmol/L 0.225 0 51. 67 70. 83
B-CTX 0.518 0.065 1 0.407~0. 627 0.787 >0. 84 mmol/L 0.184 6 30. 00 88. 46
if 371 i 98
Ca 0.545 0.098 7 0.401~0. 684 0.648 >2.41 mmol/L 0.225 2 33.33 89.19
PTH 0.675 0.094 7 0.531~0.798 0. 065 <{3.10 pmol/L 0.425 2 53.33 89.19
Ca/PTH 0. 684 0.094 1 0.540~0. 806 0. 051 =>0.73 0.452 3 53.33 91. 89
PINP 0.815 0.072 0 0.681~0.910 <C0.001  >>132.00 mmol/L 0.544 4 60. 00 94. 44
B-CTX 0. 800 0.074 0 0.666~0.898 <0.001 >0. 71 mmol/L 0.5315 66. 67 86. 49
L
Ca 0.751 0.097 6 0.594~0. 872 0.010 >2.31 mmol/L 0.540 5 100. 00 54.05
PTH 0. 659 0.155 0 0.497~0.798 0.303 <4. 54 pmol/L 0.502 7 80. 00 70. 27
Ca/PTH 0. 651 0.159 0 0.489~0.792 0. 341 >0.51 0.502 7 80. 00 70. 27
PINP 0.794 0.104 0 0.640~0. 904 0.005 >50. 90 mmol/L 0.500 0 100. 00 50. 00
B-CTX 0.554 0.153 0 0.393~0.707 0.724 0. 35 mmol/L 0.286 5 80. 00 48. 65
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