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[Abstract] Objective To explore the characteristics of serum vitamin levels and its related factors in patients with
chronic kidney disease (CKD) at different stages. Methods There were 173 CKD patients admitted to the nephrology de-
partment of our hospital from May 2021 to March 2022, which included 59 patients in non-dialysis CKD stages 1—3, 79
patients in CKD stages 4—5, and 35 patients in hemodialysis. The differences of clinical indexes of patients in each group
were compared, and the level change characteristics of 14 vitamins and their correlation with clinical indicators were ana-
lyzed. Results Most of the patients (88%) had serum concentrations of vitamins B2, B3, B5, B6 (pyridoxine), B9,
B12, 25 (OH) D2, 25 (OH) D3, and E within the normal reference range. As renal function progressed, vitamin A
concentrations gradually increased in non-dialysis patients (P <C0. 05), but vitamin A concentrations remained higher in
dialysis patients than in non-dialysis patients. Vitamin Bl deficiency was found in 94 % of participants. The concentration
of vitamin Bl in dialysis patients was lower than non-dialysis patients (P <(0. 05), and the level of vitamin Bl in the
CKD stages 4—5 group was lower than the CKD stages 1—3 group (P <C0.05). Lack of 25 (OH) D was present in all
non-dialysis patients. However, there was no significant difference between the CKD stages 1—3 and the CKD stages 4 —

5. while dialysis patients had a higher 25 (OH) D than non-dialysis patients (P <C0. 05). Correlation analysis showed a
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weak correlation between vitamin A, B2, B3, B5, B7, B12, 25 (OH) D, and E levels and eGFR. It also revealed that

vitamin E, B5 and 25 (OH) D were closely related to blood lipid metabolism. Conclusion

Most patients with CKD will

have various vitamin metabolic abnormalities along with the progression of the disease, mainly including the accumulation

of vitamin A and the deficiency of vitamin Bl and 25 (OH) D, which means early monitoring of vitamin levels and timely

and reasonable vitamin replacement therapy are necessary.
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Table 1 Baseline data of patients in each group
CKD 3k & #r CKD &
RIS P
CKD1-3(n=59) CKD4-5(n=79) HD(n=35)
R ) 18(36,59) 58(51,70) % 57(46,65)7 <0. 001
TSI CB /40 17/42 32/47 16/19 0. 147
JLEF Cumol /1) 87. 4(60.7,141. 9) 549. 4(342. 2,680. 97 798. 2(676. 3,1002. 1) V% <0. 001
JRZE A (mmol/L) 7.06(4.56,9.79) 18. 96(14. 87,30.03)? 20. 85(16. 54,28. 877 <<0. 001
eGFR(ml/min) 86.2(44.9,107. 2) 8.5(5.7.13.0)7 5.1(4.0,6.0)7% <0. 001
JRER (umol /L) 376. 6(301. 6,464. 3) 443.9(357. 8,533. ) ® 415. 4(358. 4,523. 2)@ 0. 026
Il £7 3 [ (g/1) 135(107,146) 88(74,105)® 109(93,121) 0% <0. 001
HEM(g/L) 35.1(22.6,43.3) 36. 8(30. 7,40.9) 39.5(37.4,41. H? 0.024
R 126 71 (mg/L) 217.3(164. 3,277. 2) 218.5(171. 4,273. 0) 283. 7(240. 8,332. 0)P? <0.001
RBP(mg/L) 52.8(27.6,66. 30) 76.2(61.7,91.6)% 105. 4(86. 8,115. 9HP? <20. 001
45 (mmol/L) 2.24(2.03,2. 4D 2.10(1.93,2. 2@ 2.17(2.06,2.28)? 0. 002
B (mmol/L) 1.26(1.14,1. 45) 1.65(1.37,2. 1) 1.66(1.32,1.95 <<0. 001
TC(mmol/L) 4. 96(4.05,8.10) 4.19(3.29,5. 1D 3.53(2. 87,4.24)V? <<0. 001
TG(mmol/L) 2.18(1.37,3.04) 1.65(1.10,2. 30)? 1. 82(0.95,2.65)7 0.011
HDL(mmol/L) 1.27€0.94,1. 70) 1.06(0. 83,1.35)7 0.90¢0. 78,1. 00" <0. 001
LDL(mmol/L) 3.08(2.49,5. 61) 2.42(1.71,3. 200 @ 1.67(1.39,2.49)%% <20. 001
Apo Al(g/L) 1.51(1.18,1.92) 1.25(1.03,1. 40 1.16(1.04,1. 257 <<0. 001
Apo B(g/L) 1.00(0. 82,1. 68) 0. 83(0.60,1.05)? 0.64(0.52,0.83)P? <<0. 001
fo R MR BE (X 10 %) 31.15(23. 20,36. 00) 21.79(11.51,30.597 27.01(19. 96,32. 25) 0. 001

.5 CKDI-3 4 i . P <<0. 05; 5 CKD4-5 40 e # , @ P<<0. 05,
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MCFAEFE M4 (P <<0.05), A Ak & W & B 17 1
25(OH)D Mk = 5 A 2 . CKDI1-3 20 #1 CKD4-5 140
25(OH) D 7K 3 43 %1 & 12. 15 (6. 80, 20. 23) ng/ml FI
15.41€9.74,19. 61) ng/ml, 4l 0] L K 2 F LR i &
S, BHTERE 25O D Mk B AR S M i i (P <<
0.05), H#B/r 8 # 25 (OH) D ¥ J 1 1E % 2 % (i 15 [l
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Table 2 Serum vitamin

levels of patients in each group

- CKD JEi&#r i CKD ##r P
CKD1-3 CKD4-5 HD
ACug/mD 0.67(0.42,0.92) 0.79€0.51.1.12) ¥ 1.36¢0.97,1.61)P% <0. 001
Bl(ng/mD 0.75(0.42,1. 35) 0.57(0.31,1.12) @ 0.34(0.19,0.58) ©® 0. 001
B2(ng/ml) 6.49(4.50,12.05) 8.56(5.84,15. 617 8. 71(4. 60,22. 16) 0.095
B3 (ng/ml) 27.99(17. 67,42. 50) 20. 77(15. 47,32. 05) 26.51(15. 53,36. 07) 0.161
B5(ng/mb) 40. 60(30. 58,48. 92) 94. 64(69.54,115.03)? 114. 63(81. 54,133. 60) ¥¢ <0. 001
B6 (ML L) (ng/mlD) 0.06(0.04,0.12) 0.16(0.11,0.32)® 0.2000.12,0.26) @ <0. 001
B7(ng/mD 0.10(0. 04,0. 20) 0.17€0.07,0.3D® 0.44(0.16,0. 68) V@ <0. 001
B9(ng/ml) 8.10(4. 27,13. 59) 6.45(3.40,12. 93) 5.64(4.55,8.99) 0.477
B12(pg/mD 386. 2(309. 00,444. 20) 470(375.50,704. 30) © 544(470. 00,660. 00) @ <<0. 001
25(0OH)D2(ng/ml) 0.89(0. 34,1. 19) 0.59€0. 26,1. 11) 0.66(0.39,1. 37) 0. 263
25(OH)D3(ng/ml) 10. 80(6. 15,19. 21) 14.73(9.15,18. 43) 27.64(19. 84,32. 30) V¢ <0. 001
25(OH)D(ng/mD 12.15(6. 80,20. 23) 15.41¢9. 74,19. 61) 26.31(20. 08,32. 61) V2 <0. 001
ECug/mD 9.39(7.29,13. 30) 8.52(6.26,10.52)% 8.01(6.45,10. 71) 0.115
K1(ng/ml 4.19(1. 94,6.59) 2.84(1.67,4. 77 1.27(0.78,2.35) ¥ <<0. 001

.45 CKDI-3 41 [ #, D P<C0. 0555 CKD4-5 41 lb 8, @ P <<0. 05,
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KM ERB RGEAER A(r=—0.241, P =
0.004), B2 (r = — 0.241, P = 0.005), B5 (r =
—0.663,P<C0.001),B7(r=—0.232,P =0.006),
B12(r = —0.292, P = 0.001), 25 C(OH) VD (r =
—0.183,P=0.032)5 eGFR & i #15¢;B3(r=0. 18,
P=0.035).E(+=0.211,P=0.013) /K F 5 eGFR &
EAISG, WK 3, FEEMNTEE RBP(r=—0.578,P<<

0. 001K ¥4 eGFR 2 M X, B4R E 54 1M
K34 5 E A OGBS 5 45 I B 7K OF- 2 2 R O, 25
(OH)D 5 TC(r= —0.478, P<C0.001) , HDL (r =
—0.321,P<C0.001) ,LDL(r=—0.460,P<0.001)
Apo Al (r = — 0.334, P << 0.001), Apo B (r =
—0.455,P << 0.001) KFE A, 5 TG (r =
—0.003,P= 0. 973) KFToAHEME, W4,

®3 EBEWMBEFLLERR RBP 5 GFR KX

Table 3  Correlation between vitamin, RBP and eGFR in non-dialysis patients

A B2 B3 B5 B7 B12 25(OH)OD E RBP
r —0. 241 —0. 241 0.18 —0.663 —0.232 —0.292 —0.183 0.211 —0.578
P 0. 004 0. 005 0.035 <0. 001 0. 006 0. 001 0.032 0.013 <C0. 001

R4 BERKFEMEKFHEXE

Table 4 Correlation between vitamin and blood lipid level

E B5 25(0OH)D

r P r P r P
TC 0.745 <€0.001 —0.298 0.000 —0.478 <C0.001
TG 0.492 <€0.001 —0.229 0.007 —0.003 0.973
HDL 0.322 <€0.001 —0.179 0.036 —0.321 <C0.001
LDL 0.708 <C0.001 —0.274 0.001 —0.460 <C0.001
APO Al 0.477  <€0.001 —0.260 0.002 —0.334 <C0.001
APO B 0.717  <€0.001 —0.254 0.003 —0.455 <C0.001
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