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Difference of circulating fibroblast growth factor-23 levels between patients undergoing in-center nocturnal
hemodialysis and conventional hemodialysis and the influencing factors
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[Abstract| Objective To compare the circulating fibroblast growth factor-23 (FGF23) levels between patients
undergoing in-center nocturnal hemodialysis (INHD) and conventional hemodialysis (CHD), and to explore the factors
influencing the level of circulating FGF23. Methods Limosis vein blood were collected from 44 patients undergoing
INHD and 64 patients undergoing CHD in Changzheng Hospital, Second Military Medical University. Serum calcium,
phosphate, intact parathyroid hormone (iPTH), urea clear index (Kt/V), 25-hydroxy vitamin D, ferritin, hemoglobin,
blood lipid, and FGF23 were measured and compared between the two groups. All the influencing factors of FGF23 were
analyzed by multivariate regression analysis. The correlations between FGF23 and serum calcium, phosphate, calcium-
phosphate product, iPTH, 25-hydroxy vitamin D and Kt/V were analyzed by Pearson correlation analysis. Results The
levels of serum phosphate and FGF23 in patients undergoing INHD were significantly lower than that in patients
undergoing CHD (P<C0. 05). The dialysis adequacy of INHD was significantly higher than that of CHD (P<C0. 05).
Serum FGF23 was related to serum calcium, serum phosphate, and calcium-phosphate product (all P<Z0. 01), but not to
iPTH or Kt/V. Conclusion INHD is more effective than CHD in improving the chronic kidney disease-mineral and
parameters of bone abnormalities (CKD-MBD). Calcium-phosphate product is an independent influencing factor of serum
FGF23 in patients undergoing IHND. Reducing the serum FGF23 by decreasing calcium-phosphate product may be a

mechanism of INHD to improve the clinical prognosis of patients.
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Tab 1 Characteristics and drug usage of patients undergoing hemodialysis

Item INHD N=44 HF-CHD N=21 LF-CHD N=43
Gender n
Male 23 11 23
Female 21 10 20
Age (year), 7ts 54, 43410. 36 53.32+£9.53 54.35+10. 61
Time of HD ¢/year, x=+s 8.3245.55 8.424+5.52 8.37+5.49
Primary disease n
CGN 32 13 28
Hypertensive renal sclerosis 3 2 5
DN 3 3 2
Obstructive nephropathy 0 1 3
PKD 3 0 2
MM 0 0 1
Others 3 2 2
The usage of drugs x=+s
Kinds of antihypertensive drugs 1.240.2 (n=34) 1.940.8* (n=17) 2.1£0.9* (n=39)
EPO (U + week™1) 5 320. 0£3 840. 0 (n=32) 6 743.0£3 780.0* (n=18) 6 874.0£3 685.0* (n=36)
CaCOs(g+d™ D 1.8+1.5 (n=25) 2.6E£1.0* (n=14) 2.7£0.8* (n=30)
Calcitriol (pg+d™1) 0.20740.19 (n=29) 0.24740. 14 (n=18) 0.2540.16 (n=32)

INHD: In-center nocturnal hemodialysis; HF-CHD: High flux of conventional hemodialysis; LF-CHD: Low flux of conventional
hemodialysis; HD: Hemodialysis; CGN: Chronic glomerulonephritis; DN: Diabetic nephropathy; PKD: Polycystic kidney disease; MM;
Multiple myeloma; EPO. Erythropoietin. * P<C0. 05 vs INHD
2.3.3 RFR®EKRIHFH(KYV) INHD HE¥  EFMmMLE BRER . OED LEZE S8
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Tab 2 Comparison of biochemical parameters between CHD and INHD patients

Tt

Ttem INHD n=44 HF-CHD n=21 LF-CHD n=43
FGF23 pB/(pg emL™1) 4 619. 4742 249, 02 7 512.364+3 777.57* 7 413.51+3 562.57*
Cholesterol cg/(mmol « L™1) 3.6740. 87 3.6540. 85 3.63%0. 85
Triglycerides cp/(mmol « L~1) 2.1941.59 2.3441.51 2.224+1.71
LDL-C ¢g/(mmol « L™1) 1.9940. 45 2.0140. 57 2.08%0. 59
HDL-C ¢g/(mmol « L™1) 0. 8940. 30 0.85+0. 23 0. 86=+0. 21
Phosphate ¢/ (mmol « L™1) 1. 4520. 43 1.98+0.56* 2.0140.57*
Calcium ¢g/(mmol « L71) 2.457+0. 21 2.4840. 34 2.46+0. 37
Calcium-phosphate product (mmol? « 1.7%) 3.5441.07 4.89+1.45* 4.99+1. 677
Albumin pp/ (g« L™ 42.31%£5. 67 42.20+£6. 38 40.96+3. 82
Kt/V 1. 8740. 64 1.5240. 31~ 1. 4640. 30*
iPTH pp,/(pg smL™1) 306. 08+141. 09 412.924+212. 10 492.18+112. 10
25-(OHDD pp/(ng » mL™1) 28.0+9.8 23.7+10. 3 23.946.9
Hemoglobin pp/ (g L™ 117.56413. 99 111. 144-14. 24 111. 83415. 18
Ferritin p[;/(p.g «L7H 196. 564155. 85 210.13+£151. 01 193. 944-130. 03
B2-MG pp/(mg * L ) 16.5+3.1 17.5+4. 1 25.644. 8~

INHD: In-center nocturnal hemodialysis; HF-CHD: High flux of conventional hemodialysis; LF-CHD: Low flux of conventional
hemodialysis; FGF23: Fibroblast growth factor-23; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density lipoprotein cholesterol;
Kt/V: Urea clear index; iPTH: Intact parathyroid hormone; 25-(OH)D: 25-Hydroxy vitamin D; B;-MG: Bz-Microglobulin. * P<C0. 05 vs
INHD; £ P<C0. 05 vs HF-CHD
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Tab 3 Single regression analysis of FGF23 and other parameters in HD patients

Variable r value ¢ value P value
Age 0. 415 4. 696 0.182
Time of HD —0.125 1. 297 0. 248
Triglycerides 0. 159 1. 658 0. 147
Cholesterol 0.219 2.311 0. 244
LDL-C 0. 155 1. 615 0.173
HDL-C —0.120 1. 244 0.291
Phosphate 0. 501 5. 960 <0. 001
Calcium 0. 433 4. 946 <20. 001
Calcium-phosphate product 0. 623 8. 200 <20. 001
Albumin 0. 101 1. 045 0. 371
Kt/V —0.373 4. 139 0. 323
iPTH 0.339 3.710 0.152
25-(OH)D 0.223 2. 355 0. 352
Hemoglobin —0. 067 0. 691 0. 540
Ferritin —0. 150 1. 562 0.216

FGF23: Fibroblast growth factor-23; HD: Hemodialysis; LDL-C: Low-density lipoprotein cholesterol; HDL-C: High-density lipoprotein

cholesterol; Kt/V: Urea clear index; iPTH: Intact parathyroid hormone; 25-(OH)D; 25-Hydroxy vitamin D

*4 MiKERSRSE FCR23 K PHEMEZSEENH

Tab 4 Multivariate regression analysis of regulatory factors of FGF23 in HD pateints

Variable B SE ¢ value P value
Calcium 0. 369 0. 649 0. 569 0. 001
Phosphate 0.461 0.299 1. 542 <20. 001
iPTH 0. 206 0. 210 0. 981 0. 332
Kt/V —0. 255 0. 270 0. 944 0. 350
Calcium-phosphate product 0. 474 0.161 2.944 <20. 001

Take the variables that P<C0. 3 in the single regression analysis as candidates, multivariate regression analysis has been done. Then we

adopt stepwise regression, taking P<C0. 05 as inclusion criteria and P>>0. 10 as exclusion criteria. Take the existence of collinearity between

calcium, phosphate and calcium-phosphate product into consideration, calcium and phosphate is absent. The other results are derived from the

global entry method. FGF23: Fibroblast growth factor-23; HD: Hemodialysis; iPTH: Intact parathyroid hormone; Kt/V: Urea clear index
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