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Abstract: Objective To evaluate the predictive value of vitamin D in patients with heart failure with reduced ejection
fraction (HFrEF). Methods A restrospective study was conducted on 111 patients with HFrEF in Nanjing Drum Tower
Hospital from July 2017 to February 2018. The patients were divided into three groups according to the serum 25-( OH)
D, levels: deficient group [25-(OH)D;<12 ng/ml, n=18], inadequate group [25-(OH)D,12-20 ng/ml, n=45]
and adequate group [ 25-( OH) D, >20-50 ng/ml, n =48]. Clinical outcomes of patients within 24 months after
discharge ware obtained by outpatient department or telephone follow-up. Kaplan-Meier curve was used to evaluate the
incidence of major adverse cardio-cerebrovascular event( MACE). The independent predictive factors were identified by
Cox proportional hazards regression model. Results During the follow—up period, the incidences of deterioration rate of
heart failure in MACE were 38.9%, 15.6%, and 12.5% in vitamin D deficiency group, inadequate group and adequate
group, respectively, and the vitamin D deficiency group was the highest ( P<0.05) ; with the progression of the disease,
the cumulative incidence of MACE in the vitamin D deficiency group was significantly increased ( P=0.038). Older age,
hypertension, diabetes, ischemic cardiomyopathy and 25-( OH) D; <12 ng/ml were independent risk factors for the
increased incidence of MACE in HFrEF patients ( P<0.05). Conclusion Serum 25-(OH) D, <12 ng/ml is associated

with a significant increase in the incidence of MACE in patients with HFrEF.
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Tab. 1 Comparison of baseline data among the three groups

A =2 (n=18) ARH(n=45) FEEH (n=48) x*/H/F A4 P1H
BB %) ] 8(44.4) 23(51.1) 32(66.7) 3.62 0.16
WA [ (%) ] 3(16.7) 14(31.1) 18(37.5) 9.23 0.06
g AE L (%) ] 0 1(2.2) 0 1.71 0.57
B (%) ] 10(55.6) 29(64.4) 27(56.3) 0.78 0.68
PRI [ B (%) ] 7(36.8) 22(48.9) 13(27.1) 5.93 0.15
TR IREA [ F(%) ] 2(11.1) 8(17.8) 11(22.9) 1.09 0.62
it vk L [ (%) ] 4(22.2) 8(17.8) 11(22.9) 0.49 0.82
Yok LB (%) ] 10(55.6) 34(75.6) 34(70.8) 2.48 0.29
TR LG [ 191 %) ] 4(22.2) 4(8.9) 2(4.2) 4.68 0.09
NYHA* T/ IV 51( %) ] 15(83.3) 32(71.1) 30(66.7) 3.43 0.18
AEHE () [M(IQR) ] 72(28) 67(26) 69(18) 0.88 0.42
HF 5 #2 (4F) [M(IQR) ] 3(5) 4(7) 5(7) 0.86 0.42
45 (mm Hg) [ M(IQR) ] 123(41) 128(32) 129(33) 1.72 0.42
#3KE (mm He) [ M(IQR) ] 72(15) 74(24) 76(15) 3.09 0.21
LR (YR /min) [ M(IQR) ] 84(31) 88(23) 73(23) 6.11 0.06
eGFR(ml/min) [ M(IQR) ] 93.5(39) 79(40) 86(47.5) 1.22 0.54
BNP (pg/ml) [M(IQR) ] 1055(1880)" 646(1157)" 323(652) 7.60 0.02
MLLEF ( pmol/L, xs) 75.0+28.3 76.0+32.0 75.0+28.4 0.05 0.97
LVEF (% ,%+s) 32.0+5.8 34.0+6.1 34.0+5.9 3.02 0.22
101%E ( mmol/L, x+s) 2.3+0.2 2.4+0.2 2.33£0.1 5.17 0.98
TE " R NYHA 38 [ 41290 RG22 2 0 DI RE /Y 5 5 70 L 4 s, P<0.05
22 MR KUY 24 4 H W16, MACE A3tk K2 CHUBE O LSRR [(H1(%) ]
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events among three groups [ case( %) ]
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Tab. 3  Univariate Cox proportional hazard regression
model for the MACE

AF i B SE Waldff  HR(95%CI) P&
AR 0.03 0.0 5.41 1.03(1.00~1.05) 0.02
Bk 0.00 0.00 0.01 1.00(0.56~1.83) 0.98
T L 1.10 028 1514 2.99(1.44~6.23) 0.01
W PR 0.22  0.10 541 1.25(1.04~1.51) 0.02
BB EEAR4 001 026  0.00 1.01(0.47~2.18) 0.97
W 4 -0.30 035 074 0.74(0.37~1.47) 0.39
YIRS

Gl vs Pk 0.92 036 6.63
SR s YK 0.71 045 2.55

2.50(1.32~4.75) 0.0l
2.04(0.86~4.87)  0.11

HF i fe 0.02 0.02 0.71 1.02(0.98~1.06) 0.40
i & 0.00 0.00 0.65 1.00(0.99~1.02) 0.42
LR -0.01  0.01 1.38 0.99(0.98~1.01) 0.24
eGFR 0.00 0.00 271 1.00(0.99~1.01) 0.10
LVEF 0.00 0.00 0.10 1.00(0.95~1.06) 0.75
NYHA

Tows IV -0.51  0.38 1.80 0.60(0.28~1.27) 0.18

M ws IV -0.17 035 0.25 0.84(0.41~1.69) 0.62
BNP* 0.11 006 3.06 1.12(0.99~1.27) 0.08
145 -0.82 1.06 0.60 0.44(0.05~3.51) 0.44
25-(OH) D,

B us oL 0.88 041 4.71
I vs FTEAL 0.03 034 0.01

2.41(1.11~5.23)  0.03
1.03(0.52~2.04)  0.93

ACEI/ARB -0.25 031 0.62 0.78(0.43~1.44) 0.43
B SR BELTHE 7 -0.30 0.34 0.80 0.74(0.38~1.44)  0.37
12 Py i 0.05 0.15 0.11 1.05(0.77~1.45) 0.74

RN AN 100 pg/ml,

&4 MACE BZHE Cox Hofl XU B 5347

Tab. 4 Multivariate Cox proportional hazard regression

model for the MACE

AR hE B SE Waldfi  HR(95%CI) P&
ARy 0.02  0.01 422 1.02(1.00~1.05) 0.04
[EIDAD 1.04 041 6.63 2.84(1.30~6.24) 0.01
Wl PR 028 0.11 6.63 1.32(1.07~1.61) 0.01
LU

BRI vs P75k 0.79 034 541

TP s 373K 0.88 047 3.54
25-(OH) D,

= vs TR 092 042 471

AN vs TR -0.33 039  0.71

221(1.13~4.32)  0.02
2.40(0.96~5.99)  0.06

2.50(1.08~5.81) 0.03
0.72(0.34~1.54)  0.40
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