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Abstract Objective: To analyze the relationship between serum 25 hydroxyvitamin D (25 OH]D) and ejec-
tion fraction in patients with heart failure. Methods: A total of 427 heart failure patients were divided into the
heart failure with reduced ejection fraction(HFrEF) group(LVEF<(40%, n=145), heart failure with mid-range
ejection fraction(HFmrEF) group(40 % <<LVEF<(49% , n=145), and heart failure with preserved ejection frac-
tion(HFpEF) group(LVEF=50%, n=137). Other 153 healthy physical examiners were included into the con-
trol group. General clinical data, routine biochemical indexes, serum 25(OH) D, NT-proBNP, and echocardio-
graphic indexes were collected. Clinical characteristics and their correlation with serum 25C(OH) D levels in heart
failure patients were analyzed. Results: The serum 25(OH) D level and LVEF in the control group were signifi-
cantly higher than those in heart failure groups(all P<C0.05), and the NT-proBNP level was significantly lower
than those in heart failure groups(all P<C0. 05). The 25(OH)D level in the HFrEF group was significantly lower
than those in the HFmrEF group and HFpEF group, and the NT-proBNP level was significantly higher than those
in the HFmrEF group and HFpEF group(all P<C0. 05) ; There was no significant difference in 25(OH)D and NT-
proBNP levels between the HFmrEF group and HFpEF group. Spearman correlation analysis showed that serum
25(0OH) D was weakly negatively correlated with RVOT, PAP, and NT-proBNP (r = — 0.131, — 0.105,
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—0. 187, all P<C0.05), and weakly positively correlated with FS, LVEF and SV(r=0. 136, 0. 128, 0. 115, all P

<C0. 05). Multiple linear regression analysis showed that there was a linear relationship between serum 25(OH)D

and LVEF in the HFpEF group(P<C0. 05). Conclusion: Patients with heart failure are generally deficient in serum

25(OH)D, and patients with HFrEF have the lowest serum 25(OH)D levels. There is a weak positive correlation

between serum 25(OH)D level and LVEF.
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Table 2 Echocardiographic indexes

BIC%), X +S,M(Py,Prs)

W H HFrEF 41 (145 #) HFmrEF 21 (145 i) HFpEF 41 (137 fi)
LA/mm 44(41,49) 40(38,44)" 42(38,48)1%
LVEDD/mm 66(61,73) 58(55,61.5)" 50(46.5,54)0%
LVESD/mm 54(50,61) 45(42,48)" 34(31,38)"%
IVS/mm 9(8,10) 9(9,9) 9(9,100"
LVPW/mm 9(9,9) 9(9,9) 9(9,100"
RVOT/mm 30(28,33) 29(27,31)" 30(27,32)"
RV/mm 20(18,22) 20(18,20) 20(18,32)
RA/mm 38(35,44) 35(34,38)" 36(33.5,44)?
PAP/mm 26(25,30) 25(23,27)" 25(23,30)"
MV-E 0.85(0.67,1.06) 0.675(0.55,0.92)" 0.75(0.62,1.03)?
MV-A 0.7240. 27 0.7740.22 0.8140.23"
MV-E/A 1.1500.70,1.95) 0.79€0.67,1.25)" 0.84(0.72,1.25)"
FS/% 18.00(15.89,18. 84) 22.64(21.28,23.00)" 31.37(29.09,33.33)0?
LVEF/% 36.65(32.69,37.94) 45.00(42.57,46.65)" 58.98(55.50,61.95)V?
SV/mL 79.01(65. 85,91, 82) 75.08(67.59,83.79) 70.00(58.19,81.19)7

CO/(L * min™")

5.78(5.03,7.26)

5.56(4.98,6.43)

5.365(4.53,6.39"

5 HFrEF 4 e,V P<<0.05; 5 HFmrEF 4 b3 . % P<<0. 05,
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Table 3 Correlation analysis results
28 r P
RVOT —0.131 0.007
PAP —0.105 0.03
FS 0.136 0.005
LVEF 0.128 0.008
SV 0.115 0.017
NT-proBNP —0.187 <C0.001

Table 4  Multiple linear regression analysis results in
the HFrEF group
¥ RtriEfL R % PR R [ P
B SE 8

LVEDD —0. 315 0.05 —0.561 —6.353 <C0.001
IVS —0.645 0.271 —0.157 —2.384 0.019
FS 1. 100 0. 100 0. 645 11.039 <C0.001
SV 0.041 0.014 0.168 2.948 0. 004
CO 0.566 0.164 0.221 3. 454 0.001
W 36.011  3.972 9.066 <0.001
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ANZ It 2 Pk g B R, 25 R UK, HFrEF 4
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(P <<0.05), HFmrEF 4 LVESD, IVS, LVPW,
FS.ACEI/ARB.ARNI 5 LVEF 7 E 4 X &,
HEpEF 4 FS.CO., Ffl JR #|. 1L 25 (OH)YD 5

LVEF LM RER, FHEWLE 4~6,

Table 5  Multiple linear regression analysis results in
the HFmrEF group
29 RAREL R R R »
B SE B

LVESD —0.207 0.042 —0.440 —4.953 <0.001
VS 1.151  0.351 0.554 3.273 0.002
LVPW —1.069  0.393 —0.470 —2.725 0. 008
FS 0.591 0.071 0. 560 8.316 <0.001
ACEI/ARB 2.259  0.876 0.225 2.581 0.011
ARNI 1.600 0.734 0.175 2.181 0.032
W 38.012  4.572 8.313 <C0.001
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Table 6 Multiple linear regression analysis results in
the HFpEF group
) RARE R B LR R
4 t P
B SE B
FS 1. 431 0.025 0. 960 56.639 <C0.001
CO —0.222 0.073 —0.085 —3.058 0.003
PR 5 —0.351  0.139 —0.043 —2.527 0.014
L3 25
—0.010 0.005 —0.038 —2.199 0.032
(OH)D
o 15.197  1.526 9.961 <C0.001
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