44 TEUFEE 22 2024 255 24 3255 1 ] The Journal of Evidence-Based Medicine, 2024, Vol.24, No.1

MmEHEEED EEEH.FGF23 . Klotho 5
LR E B BRIE RS

I —°, BE4
(BLFARER, a. %34 b o 4ME, k&L 063001)

[(MHE] B8 BEBEEILMEE W EIEZ — TP EE W EH ARG . AU B AR5 0T 4k
A= 2 D 4544 1 (vitamin D- binding protein, VDBP) | JET 4 40 it A= 1 KT 23 (fibroblast growth factor 23, FGF23) #
Klotho & [ 78 7L M B 55 B b i 338 B R o 7k WOAE 95 ik A 4R B 2019-08-01 % 2021-08-01 11414
FLARIE BB SR G, G AR F A U B2 7 SIS W 2 5 & AR B GRS NG B3 o R B G R 4 36 ], AE -
WAL UL 59 9, 43 BT 9 AT HRAE R I DR BHURR AIE 5 >R 4R SR E S R IfLRE AR, 3 i ELISA X 1fiL ¥ H VDBP \FGF23 FI
Klotho #1722 4347 5 {4 ] Spearman A1 3G 7 A7 2E 4748 A 18] 1) SCER A4 73BT 5 Logistic [71U9 43 Mt FLAR R & A6 B A2 1)
IR 2 5 ROC 240 H7 1L 75 VDBP \FGIF23 il Klotho 7Kl I 7L & A2 B #E RS O M. &R B Ak
B T R 0 B S LU B Ge it L (P<0.05) o B i B RN Ak 7% £ 2L g A 3 I3 b VDBP \FGIF23 J
Klotho Y 7K -4 ¥k 2y : (80.35+£29.34) il (115.18+48.69) ng/mL ., (658.35+£201.19) FlI (405.36+154.42) pe/mL L4 }
(155.82+40.29) F1(229.35+72.46 ) pg/mL , P 4H L 55 2% 5 G it 78 L (P<0.05) o Spearman A &L/ HT R | 5%
% FLI g 8 2 LT b VDBP KT 5 2L 43 G AH 5C (P<0.05) 5 FGF23 Fil Klotho 7K - 5595 43 2  J2: 15 15
DL K 56 B HR A 7 9 (P<0.05) o VDBP \FGF23 Hll Klotho 7K -4 S FL IR 98 B 55 % & A= 04 3 37 5% i P & (P<0.05) -
ROC M1 £ 45 % 7R , VDBP \FGF23 % Klotho T I L i 92 58 35 & A= i % B8 1y it 42 1o ARAR YCH £ 0.733,0.806
0.761 , T AHE#R W& 4 : 81.56 ng/ml . 573.501 pg/ml 1 201.193 pg/mL; 3 M5 FRIBEA 12 W7 09 i 22 F i 24 0.820,
T —IEAR S W A2 R A, 458 1L VDBP \FGF23 K& Klotho 7K 0] 1 A FLIRE B # I Z % H8 x5,
TEFLI R B R I RI2 I 1 B — 2 T TS

[XgIM] FLWE; B3R, AR DASS D A4 A K 8 ¥ 23; Klotho

[hESES] R7379 [ Z#ktRIZED] A DOI: 10.12019/j.issn.1671-5144.2024.01.008

Correlation Analysis of Serum Vitamin D-Binding Protein, FGF23,
Klotho and Bone Metastasis of Breast Cancer
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Abstract: Objective Bone metastasis is one of the common complications of breast cancer patients, which
seriously affects the survival and prognosis of patients. The aim of this study is to investigate the expression and clinical
significance of serum vitamin D-binding protein (VDBP) , fibroblast growth factor 23 (FGF23) and Klotho in breast
cancer bone metastases. Methods Ninety-five female breast cancer patients from our hospital from 2019-08-01 to 2021-

08-01 were collected as the research subjects, the bone metastasis was diagnosed by imaging and histopathology , and the

[(E£ME] by T ATHHH XA B 4E4(20150973)
[EER/MN] E—(1981-), %, M ELA, S EAEIF, EFZML, FERNFEFLE S @G A ., E-mail: rain2807@
163.com,

http://www. jebm.cn



F— S MTE SR R DEE A FGF23  Klotho 5 FL AR B 56 7 MAR e i

45

95 patients were grouped into 36 cases with bone metastasis and 59 cases without bone metastasis. Analysis of
clinicopathological features of patients in both groups; Patient peripheral blood samples were collected, the quantitative
analysis of VDBP, FGF23 and Klotho in serum was carried out by ELISA; the correlation between the indicators was
analyzed using the Spearman correlation coefficient; Logistic regression analyzed the influencing factors of bone
melastasis in breast cancer patients ; the value of serum VDBP, FGF23 and Klotho levels in predicting bone metastasis in
breast cancer patients was analyzed by ROC curve. Results There was a significant comparison of pathological grades in
patients with bone metastasis and non-bone metastasis breast cancer (P<0.05). The serum levels of VDBP, FGF23 and
Klotho in patients with bone metastases and non-bone metastases were as follows : (80.35+29.34) and (115.18+48.69)
ng/mL, (658.35£201.19) and (405.36 + 154.42) ng/mL, (155.82+40.29) and (229.35+72.46) ng/mL, and the
differences were statistically significant between the two groups (P<0.05). Spearman correlation analysis showed that
VDBP in serum of breast cancer patients with bone metastases was correlated with the pathological grade of breast cancer
(P<0.05) ; the levels of FGF23 and Klotho were related to pathological grade, bone pain, visceral metastasis and
melastasis site (P<0.05). VDBP, FGF23 and Klotho levels were independent factors influencing the occurrence of bone
metastasis in breast cancer (P<0.05). The ROC curve results showed that the areas under the curve of VDBP, FGF23
and Klotho for predicting bone metastasis in breast cancer patients were: 0.733, 0.806, 0.761, and the best cut-off
values were: 81.56 ng/mL, 573.501 pg/mL and 201.193 pg/mL. The area under the curve of the combined diagnosis of
the three indicators was 0.820, which is higher than the area under the curve of the diagnosis of a single indicator.
Conclusions The serum levels of VDBP, FGF23 and Klotho can be used as reference indicators for bone metastasis of
breast cancer, and have certain application prospects in the clinical diagnosis of bone metastasis of breast cancer.

Keywords : breast cancer; bone metastasis; vitamin D-binding protein ; fibroblast growth factor 23 ; Klotho
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Tab.1 Analysis of general clinical data of 95 female patients with breast cancer

Clinicopathological characteristics Bone metastasis (n=36) Non bone metastasis (n=59) X P
Pathological grading [ (1~2)/3] 13/23 40/19 9.101 0.003
HER?2 (negative/positive ) 18/18 35/24 0.788 0.375
ER (negative/positive ) 15/21 36/23 3.367 0.067
Menopausal (no/yes) 13/23 32/27 2.947 0.086
Bone pain (no/yes ) 14/22 - - -
Bone metastasis site (single/multiple ) 5/31 - - -

45 :HER2, NRFAE KA T2k 25 ER, MR Z 1K .

Abbreviated : HER2, human epidermal growth factor receptor 2; ER, estrogen receptor.
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Tab.2 Detection of serum VDBP, FGF23 and Klotho levels in 95 female patients with breast cancer

(x+s)

Breast cancer

Bone metastasis

Non bone metastasis

Groups (n=95) (n=36) (n=59) ! P
VDBP (ng/mL) 101.98+41.89 80.35+29.34 115.18+35.69 4.924 0.000
FGF23 (pg/mL) 501.23+175.26 658.35+201.19 405.36+154.42 6.894 0.000
Klotho (pg/mL) 201.48+58.12 158.82+40.29 229.35+72.46 5.578 0.000
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Tab.3 Correlation analysis between serum VDBP, FGF23 and Klotho levels and clinical indicators in patients with

bone metastasis of breast cancer

(x+s)

Clinicopathological characteristics VDBP(ng/mL) P FGF23(pg/mL) r P Klotho(pg/ml) r P

Pathological grading 0.572  0.004 -0.532 0.007 0.585 0.002
1~2 80.35+28.06 542.24+186.39 175.15+45.16
3 70.68+28.61 715.35+185.32 139.12+39.29

HER2" 0.162 0.421 -0.135 0.523 0.105 0.572
Negative 78.85+28.63 659.16+£180.39 158.59+44.16
Positive 80.64+28.15 655.13+182.19 152.39+39.64

ER° -0.085 0.645 0.221 0.235 0.069 0.740
Negative 78.89+28.16 657.65+182.39 159.19+40.13
Positive 80.57+28.66 660.13+183.64 152.12+40.12

PR* -0.015 0.928 0.087 0.629 0.212 0.240
Negative 79.92+27.56 658.49+185.39 154.15+39.01
Positive 80.62+28.19 659.19+186.39 156.15+40.24

Menopause 0.025 0.980 -0.066 0.948 0.316 0.752
Yes 80.29+22.35 659.57+187.56 156.39+45.23
No 80.41+24.16 657.05+184.36 159.18+40.16

Bone pain -0.102 0.576 0.478 0.010 0.510 0.004
Yes 80.28+28.16 763.25+182.39 124.39+38.56
No 80.39+29.09 490.16+180.23 184.13+40.36

Bone metastasis site -0.254 0.160 0.536  0.001 0.496 0.008
Multiple locations 80.02+28.16 758.65+185.40 132.19+38.64
The same place 88.55+29.37 498.28+184.23 178.19+40.36

T ra. AR HTIIECH 29 15 b A7 30 BT IECH 30 )5 . A28 T (1% 28 4915 d. A8 1% 31491

Note: a. Indicated that the number of effective analysis cases was 29; b. Represented 30 effective analysis cases; c. Represented 28 effective analysis

cases; d. Represented 31 effective analysis cases.

%4 Logistic B3N T BHBLZENTINEER

Tab.4 Logistic regression analysis of the influencing factors of bone metastasis

Factors Regression coefficient Error Wald y* P OR 95%CI

Pathological grading 0.195 0.852 0.052 0.819 1215 0.229~6.454
Bone metastasis site 0.021 0.742 0.001 0.978 1.021 0.238~4.371
Bone pain 0.704 0.645 1.157 0.282 2.021 0.561~7.282
VDBP -2.919 0.789 13.685 0.000 0.054 0.012~0.254
FGF23 0.856 0.125 46.908 0.000 2.354 1.842~3.008
Klotho -1.211 0.521 5.400 0.020 0.298 0.107~0.827

2.5 [mi%& VDBP .FGF23 #A Klotho 7Kk F ¥ il 2L AR 72
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Tab.5 ROC curve analysis of serum VDBP, FGF23 and Klotho levels to predict bone metastasis of breast cancer

Project Optimal cutoff value  AUC ~ Standard error P 95%CI  Specificity(%) Sensitivity (%)
VDBP 81.56 ng/mL 0.733 0.053  <0.001 0.630~0.837 76.27 72.22
FGF23 57350 pg/ml.  0.806 0.050  <0.001 0.709~0.903 93.22 58.33
Klotho 201.19 pg/mL.  0.761 0048  <0.001 0.667~0.857 59.32 94.44
Three indicators combined - 0.820 0042  <0.001 0.736~0.903 74.58 80.56

ROC curve
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Fig.1 ROC curve of serum VDBP, FGF23 and Klotho

levels predicting bone metastasis of breast cancer
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