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Low level of 25(OH)D predict mortality in maintenance hemodialysis patients”
Wu Shukun ,Li Guisen , Pu Lei , Hong Daqing ,Wang Junru ,Wang Li®
(Department of Nephrology ,Sichuan Academy of Medical Science/Sichuan
People’s Hospital ,Chengdu, Sichuan 610072 ,China)
Abstract: Objective To analyze the relationship between the level of 25 (OH) D and mortality in maintenance hemodialysis
(MHD) patients. Methods
dialysis center in July of 2010. The patients were divided into three groups according to the level of 25(OH)D. The three groups
were normal(25(OH)D>30 ng/mlL) , insufficient(15 ng/mL<25(OH)D<{30 ng/ml) and deficient(25(OH)D<{15 ng/mL) re-
spectively. All the patients were follow-up 40 months;the end point was all-cause and cardiovascular death. Results

40 months,there were 26 deaths (16.7%) and 13 cardiovascular deaths among the 156 cases. There were 15 deaths (30. 6% ) in in-

This study was a prospective cohort study. We enrolled 156 MHD patients of Sichuan people’s hospital

After follow-up

sufficient group,among which there were nine cardiovascular deaths;there were eight deaths (11. 6%) in deficient group,among
which there were three cardiovascular deaths;there were three deaths (7. 9% ) in normal group,among which there was one cardio-
vascular death. There was statistically significance either between all-cause and cardiovascular mortality of deficient and normal
group or between deficient and insufficient group (P<Z0. 05). The Kaplan-Meier curve analysis showed 25(OH)D<C15 ng/mlL was
the independent risk factor of the all-cause and cardiovascular mortality(P<C0. 05). Cox regression showed 25(OH)D<(15 ng/mL
was the independent risk factor of the all-cause mortality in crude analysis (RR=4.43,95%CI;1.28—15. 32, P<C0. 05) and adjus-
ted analysis (RR=4.92,95%CI 1.23—19. 66,P<C0. 05). Cox regression showed 25(OH)D<{15 ng/mL was the risk factor of the
cardiovascular mortality in crude analysis(RR=8.12,95%CI.1. 04— 64. 15, P=0. 047). Conclusion 25(OH)D<(15 ng/mL was
the risk factor and predictor of the all-cause and cardiovascular mortality in MHD patients.
Key words: maintenance hemodialysis;25(OH)Dj;all-cause mortality; cardiovascular mortality

LR DR AR S A P S A R D3 BT ALEERZ A A B RAEAE R D RZ 5L KME K

PPN 6 W AR A A 0 B B . 2R M RGE A (MHD) [
BT la BRALEEEE = A IG P 4E A2 K D3 ZKF AR L i B 5 &2
A v R AR S IR 8 2R LR L X 5 R O LA 0 S 8 0 A RN
MHD B & R R A EFWMRR ., Wolf 46 825
i) 1L VB 3B AT HR 25 (OHD 44 R D[ 25(OH) DK - & 8L, 78 %
TFAEgEAED AL I8N A E LR DZ . FEE, Ban-
sal ZEDIAG I 45 9] 1M 8035 A B A I 25 COHD D /K F- % B4 24
R D= 76 M B AT R W AR, g 2/3 S
Z. AL 4R DR R AHZ FE MHD 3% b 3% i 17

x  BEDIBRMIE TAETHES
{£#& ,E-mail: scwangli62@163. com,

VeghmiH (130159) . B @A Rk (1980—

(ESRD) 8 # J SL 3 55 J7 1 2% VI AH O¢ . A WF 58 a3 40 A MHD
B 25O D /K558 R 1 56 7 LB # K 25(OHD D /K
SN LT R S fE R R R BUARGE I T

1 HZME5HFZE

L1 —f¥er Wedk 2010 48 7 1 2 B o Wk 4 4k 0 MHD
B 156 fi L 53 80 i), < 76 i, E AR WS (59 15) &, F
7 25(0OH)D /K- (22, 3411, 6) ng/mL, 2745 B IR %k B 3 42
B, Him 118 #1(75. 6 Y0) fE4E 25(OHD D /K WA & ffi =,
25COH)D = i LL il 31.4%(49/156) , g AbRHE: (D

) FAR BRI AL FENGEE M LB . & @R



642 TREF 2015 %2 A% 44 5% 5 M
*1 SHEBERAEERMERBIRLEEKFER
i H EH 4 (n=38) ALY (n=69) Bz 4 (n=49)
SHBET[(n()] 3(7.9) 8(11.6) 15(30.6) % #
N IR/ A EIC N 1(2.6) 3(4.3) 9(18.4)* %
BRI n( %) ] 6(15.8) 18(26. 1) 18(36.7) "
W4 R R DIRYFn( %) ] 34(89.5) 48(69.6) * 26(53.1) "
FE 25(0H)D(Z+ s, ng/ml) 38. 00438, 80 22.1044.30" 10. 302,00 #
M % (F+s,g/1) 104. 8021, 30 103. 40+18. 20 103. 90=20. 20
ALB(Z+s,g/L) 40. 90+ 3. 60 39.90+4. 90 39. 30+ 4. 60
JIH [ % (mmol /L) 4.80+1. 20 5.00%1.10 4.70+1. 20
1fiL %5 (mmol /L) 2.2140.17 2.18+0.32 2.2540.27
IfiL B (mmol/L) 1.66+0. 62 1.7740. 48 1.8040. 43
1fi. iPTH (pg/mL) 227.00+217.16 400. 774319, 53 455. 184428, 05
“ 2 P<<0.05, 5IEHA I * . P<<0.05, 54N R4 HL#KL .
*2 25(OH)D kK E5£ BB EFOMERFIE Cox BIFNHLRR(95%CI)]
SHIET: I AT

A 1]

A AR ik = 41 EHH A iz 41
KB I 1(REF) 1.51€0.40—5.70)  4.43(1.28—15.32) " 1(REF) 1.70€0.18—16.32) 8.12(1.04—64.15)
B Ja 1(REF) 1.30(0.32—5.25)  4.92(1.23—19.66) * 1(REF) 1.74€0.18—17.02)  7.46(0.90—61.57)

* . P<C0.05. 5IEH 4 i

HHE R (O A BEEHr o0 K MHD B3, 3 7] LLjgi 2 2k
Pis (BRI 3R, WOBRFHEEFKREMER W H R
AVETE . O IEMMRAREEZ Y R R SIRT e
W) 1L T S BR L Wi F AL L A= 6 iPTH.FER %8, (6) 4R %
KT 18 % . HEBRFRME: (DRl (=80 ). (2) G I 18 Mk e
PEG . (I BEAELAF NS A LM BRI L4EH . RIESREL
25COH)D /K PH5 3 40y 3 4. 40 B B = 41 [ 25 (OH) D<C
15 ng/mL749 i A JE4H[15 ng/mL<<25(OH)D<{30 ng/mlL]
69 {5 F1 1E 8 41 [ 25(OH)YD>>30 ng/mL]38 |, i it E Hy 40
NHVREEE SR T RD M FERT. g%EE DA
JEFIELZ AR HES IR 2003 4 KDOQI #8855 . 464 2 D R 2
Fif 25 COH)D K 16 ~30 ng/mL, 44 2 D 5t = H il 25
(OHOD K¥F-/NF 15 ng/mL, 3 L AE#E P LB B i 7R 5 &2
FEE(BMD ik b 22 RIS T2 L (P>0.05) , A Af
Hedk .

1.2 i

12,1 — BRI BB AR I 25 COFD D K, 3F
ICFBFE AW BT BMIL A OB IR s A oAl
WY E D IRYT, M85 . B i iPTH., (3 & | i i &
P I IR K P 25 AR

1.2.2 $EARAUREI 3R REFTA MR X S as I8 1, B0 B
QP01 o 19 1 L E
TFA B A B oL #EAT I, IPTH #:005% 135 E DPC 2 ")k
2 KA P AL Immulite1000 B Rz Bt B3k 57, T A Be #% B 2= B
SER . 25COH)D Rl 3% Al 8 gl 9 Fe 95 43 A i, 5l il B R
A EARHE A RA A,

1.3 Seib2eab¥ SR SPSSI17. 0 it B 44 it 47 0 #r s 1 =
PRI s R R ¢ IR BB LR R R R R
x° Brd, 2B A 4 B R Kaplan-Meier il 28 F1 Cox [al 15, LA
P<C0.05 HERAHIT ¥ L,

2 % ES

2.1 3B EIRIER LA TG bR L IF o 4L I i e A
EDWRITMEERU R Z T AR Mk =41 (P<<0.05), #ik
Z B PRI R LB E H AL T R (P<<0.05) A 5 R 2 4l
WERTHEITHE XL (P>0.05), 34 MEAE. MEES . mHE

[ L I L B K B 22 R RS L (P>0.05), A
SRR Z 41 iPTH /KF ¥ 8¢0E 3 4 F+ & (P<<0. 05) . B
40 A J5 156 il P AR FE T 26 41 (16. 7 %) o He s I 45 955 55 5
13 i, 5 MO T AN B 50, 0%, k= 4% T 15 4
(30.6%), b M FHEWA T 9 Fl; AL AT 8 #
(11.6%) , 2 v ot 1l 48 2 96 3E 1= 3 fil; 1E % 41 3E 1= 3 il
(7.9%) Hrp b A B AT 1 . B2 414 H 9K FE 3R e
I8 2 975 5 P 3640 ) 5 S I AR I 4 L 2 R ST e
B X (P<0.05), % 1,

2.2 AW

2.2.1 A2HPET: Kaplan-Meier [ £ 2> 7 i 78 25 (OH) D<C
15 ng/mL J& 4 KA T- /9 /& B [N % (P<<0. 05), Cox [B1H 43 #t
R ARG IEER SR ZEr 25(OH)D<C15 ng/mL & 4R
S I fE K Pl Z (RR=14. 43,95% CI: 1. 28 ~15. 32, P<<
0. 05) , M BF1E T 4FE s R P e B IR G IS R4 £ R DIAYT
FZHFRG 25(OH) D15 ng/mL /5 72 42 Rk 58 2 1 Il 37 fE
HZ(RR=14.92,95%CI;1. 23~19. 66, P<C0. 05), L& 1.
* 2,

- IERE
MERZA
-~ TRE
*: PX0. 05

0.84

067

EHEE (%)

0.4

0.29

0.0

000 10,00 2000 30,00 40000
HERTIE (AD

B 1 £ FE % 1= Kaplan-Meier B £k

2.2.2 DOIMLEEBILT: Kaplan-Meier i 6 50 #r &8 25
(OH)D=<C15 ng/ml J&.0» Il 48 5 95 i S8 2R 1) fE B B R (P<<



TREF 201552 A% 445558

0.05), Cox [l I & B IE 4 &% . M 5l 56 R R BT 45 L B /R 25
(OH)D<C15 ng/mL & 0> Ifil 45 %5 55 56 B€ 2 1 f& B Bl % (RR =
8.12,95%CI ;1. 04~64. 15, P<<0. 05) A IF T 4F 8% . 1 51 .
P HE IR TR PE4E A R DR YT SR R G KRR B M g R
(RR=7.46,95%CI.0.90~61.57,P>0.05), L |& 2.3 2,

107 - TFEH
—RZH
- TR
1 *:P<0. 05
S 067
It
#H g4
024
004
T T v T T
000 10.00 20.00 3000 40.00
HE1FRE (A
& 2 1 11 2 38 T Kaplan-Meier B £k
3 i ®

HrrE TR D e NS e b 3 A AR B A (AL AR K
Bk 2 A WE SR B 8 M B IR (CKD) B 3% 3 77 76 & 4
AR DIKEMAREREEHZ X — 104 W H CKD &3
WA B E GFR M FREmomE™ . FRE 1 W3t 358
B4 e CKD FB 2 11 B 68 84 9 [l Bk 2 A & B0 . 358 il fB 34 1Y
25(OH)D 25K Ky (18, 58 £11. D pg/L. B EMR T IFEHMH.
Y E DA KEZ BN FE SIS 84.63%, HYEE R D=9
UK R E CKD 43 IZ g3 n™ . AN 52t 8, CKD
WIHRENAEEZ DA LB RN 8L 5%, KR E 5% I se ik
JEELIEMEST, R BRI &P 44 E DR 2 Rk
Z7E MHD B & v % i £ /6. A 2 MGk = 0 B0 E R
78% 1) BRI AE BB % . MHD B &1 25(OH)D K E AR 2
e Z 3 H 75,6 % 3% 5 LR AF 5T 10 25 B AH A

MHD £ # — HA & B SRS R, I 0 i 45 52 % )& i
DURE . M2 Pt as R R K 25O D KA &
T 6 P8 R, Krause 50 [ 5 4 43 #7 7 #4 E 1997 ~ 2006
4 6 518 ) Il ¥ B AT B Rk, KB 25(OH)D<C12. 5 ng/mL
BEMEFEFHILER 25(OH) D<C20 ng/mL 1 2 1%, A A
ESRD j8 3 M 235 — & 1 4E A 3R D K- LERR KR JE % . Bar-
reto PRI MEE 56 ] CKD 5 M H EA 148, 45 R R B M
i 25(0OH)D<C16. 7 ng/mL % 4 7 Z W BA%F 25(OH) D>
16.7 ng/mL # , Z B E /- Hr ik 25 (OH) D 7K 52 4 [ 9% 58
[ — AN ST O . Wolf 2850 %t 825 441 1, ¥k 33 47 52 3 4
MFLE 25(OH) D K-, IR 15 90 d, & BAK 25 (OH)D<C10
ng/mL FHWEMILRE N AR Dz 5@ RE R
WG LR A XK. 5 4h, Drechsler 70 % 1 108 4 4 F 5 1. 15
BEREYT A E R EEEA R D B2 00 IR SE R A&
RIMGETHLERD L H . EE4AEEK D= H09.0 m5E
FHRERMENFILRHEFFEE ANEEZEDRZ
RIS 8 - AN = oy B | R P B S - v B S S
Naves-Diaz 21 XF K [ 6 4~HL3¢ E K A9 MHD H 3 bt i 22
16 N RBE = DG M4 2B R D B e 4 F 0 kA&
R FE R 7 TR O A TR R A 156 4 R — KT Y 4
AR DIKEA BT AR M8 A kA R,

AHFFGE R R B, B Z AL F & T A = 4H M IE & 4
(P<<0.05) , %5 iIF fI3E%F iF Cox [0 4 ¥4 7R 25(OH)D<C15 ng/

643

mL J& MHD 8 # 4 B9 5E 2 19 4l 37 f& [ Bl %, Kaplan-Meier
M o pr i3 2 AR R 45 4 . K B 1E Cox [a] 9 Al Kaplan-Meier
Hi 28 53 BT 8 7%, 25COHD D<C15 ng/mL J& MHD £ % .0 Il 55 %
PR EF, BARSF EHCHERE ARG SR B
X B AT RE SRR A A & Xt W TR 25(OH)D KFE 5
1R 0 ML BE R AH G . B O A S O R B2 R R E X
K 25O D i [ AN 7] i W 55 5% FH 1 2 KDOQI & X, B Lh 5
Hofh SCRkAH He 25 COHD D W AE AT B8 A 8] S {F 8L 1% 2 10, 48 F 5%
RO RE 25(OH) D K1) MHD B %6 & & 1 4
FLC ML R FE 2, 1T LAAE y MHD H 58 T 10 T 48 % .

ZZ L TR . MHD 3% 25(OH) D 7K -3 3 4 1%, 25 COH)
D<C15 ng/mL 2 MHD H 3 4 R g 58 R F1.0 1L 8 95 0 9 SE %
F fs B P R L 25 (OHD D /K i 2 1 5 6 B8 = R SE 38, %
T DA R A R D,

SE

[1] Wolf M,Shahl A,Gutierrez O,et al. Vitamin D levels and
early mortality among incident hemodialysis patients[ J].
Kidney Int,2007,72(8):1004-1013.

[2] Bansal B,Bansal S, Mithal A, et al. Vitamin D deficiency
in hemodialysisi patient[]J]. Indian J Endocrinol Metab,
2012,16(2) .270-273.

[3] National KF. K/DOQI clinical practice guidelines for bone
metabolism and disease in chronic kidney disease[ J]. Am
J Kidney Dis,2003,42(4 Suppl 3) :S190-201.

[4] Kidney Disease:Improving Global Outcome(KDIGO). Di-
agnosis of CKD-MBD: biochemical abnormaltities[ ] ]. Kid-
ney Int,2009.76.22-49.

(5] BEBRAS MR 300 S5 B E IR E R ERDARS
Bez [J]. AR B EHG 45 75 ,2009,25(9) . 668-672.

[6] José L,Gorrizl, Molina P, et al. Characteristics of bone
mineral metabolism in patients with stage 3-5 chronic kid-
ney disease not on dialysis; results of the OSERCE study
[J]. Nefrologia,2013,33(1) :46-60.

[7] Damasiewicz MJ, Magliano DJ,Daly RM,et al. 25-hydroxyvi-
tamin D levels and chronic kidney disease in the AusDiab
(Australian Diabetes, Obesity and Lifestyle) study[J ]. BMC
Nephrology,2012,13:55-62.

[8] Krause R, Schober-Halstenberg HJ, Edenharter G, et al.
Vitamin D status and mortality of German hemodialysis
patients[ ] |]. Anticancer Res,2012,32(1):391-395.

[9] Barreto D, Barreto F, Liabeuf S, et al. Vitamin D affects
survival independently of vascular alcification in chronic
kidneydisease[ J]. Clin J] Am Soc Nephrol, 2009,49(6)
1128-1135.

[10] Drechsler C,Pilz S,Obermayer-Pietsch B, et al. Vitamin D
deficiency is associated with sudden cardiac death, com-
bined cardiovascular events,and mortality in haemodialys-
is patients[ J]. Eur Heart J,2010,31(18):2253-2261.

[11] Naves-Diaz M, Alvarez-Herndndez D, Passlick-Deetjen J,
et al. Oral active vitamin D is associated with improved
survival in hemodialysis patients [ J]. Kidney, 2008, 74
(8):1070-1078.

R H #.2014-09-21 &[] H #9:2014-10-25)



