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[ Abstract] Background One billion people worldwide have vitamin D deficiency or insufficiency, and 40% to
80% of them are elderly, and patients with heart failure with preserved ejection fraction ( HFpEF ) have a higher incidence of
vitamin D deficiency or insufficiency.N—terminal brain natriuretic peptide precursor ( NT-proBNP ) and homocysteine ( Hey )
are powerful predictors of the prognosis of HFpEF patients.However, the relationship between vitamin D and NT—proBNP
and Hey in HFpEF patients is still unclear, and the relationship between the three factors and the prognosis of patients is still
poorly understood.Objective To analyze the relationship between vitamin D and NT—proBNP and Hcey in patients with HFpEF
and the relationship between the three and prognosis.Methods 103 cases of HFpEF patients admitted to the Fifth People’s
Hospital of Qinghai Province from January 2016 to January 2018 were selected as the study objects.The clinical data of the
patients were collected, including age, gender, body mass index ( BMI) , systolic blood pressure ( SBP) , diastolic blood
pressure ( DBP) , 6-min walking distance (6MWD ) , NYHA grading, basic diseases [ coronary artery disease ( CAD ) ,
hypertension, hyperlipidemia, diabetes, chronic obstructive pulmonary disease ( COPD ) J and drug treatment [ including
angiotensin converting enzyme inhibitors ( ACEI ) or angiotensin Il receptor blockers ( ARB) , beta blockers, diuretics,
statins ) .Meanwhile, the blood indicators [including NT-proBNP, Hcey, total cholesterol (TC) , triglyceride (TG ) ,
low density lipoprotein ( LDL) , high density lipoprotein ( HDL ) , hemoglobin ( Hb) , fasting blood glucose ( FBG ) |,
creatinine ( Cr) , estimated glomerular filtration rate (eGFR) , uric acid (UA ) , vitamin D J and cardiac function indexes
(including left ventricular ejection fraction ( LVEF) , left ventricular end—diastolic diameter ( LVEDD ) , left ventricular
mass index (LVMI) , left atrial volume index (LAVI) , the ratio of early mitral diastolic peak blood flow velocity to early
mitral ring diastolic peak motor velocity ( E/E’ ) ] of the patients were also collected.Vitamin D = 30 p g/L was normal,
20~<30 W g/L was insufficient, and <20 p g/L was deficient.All patients were followed for 2 years or until adverse events ( all-
cause death, heart transplantation and/or implantation of left ventricular assist devices ) occurred.Results In 103 patients,
vitamin D was normal in 15 cases ( 14.6% ) , insufficient in 57 cases (55.3% ) , and deficient in 31 cases (30.1% ) .NT—
proBNP and Hey in patients with vitamin D insufficiency were higher than those in patients with normal vitamin D, and EGFR
was lower than those in patients with normal vitamin D ( P<0.05) .6MWD in patients with vitamin D deficiency were shorter than
those in patients with normal vitamin D, the incidence of CAD, hypertension, diabetes, LAVI, NT-proBNP, Hcy and UA
were higher than those in patients with normal vitamin D, and eGFR and LVEF were lower than those in patients with normal
vitamin D ( P<0.05) .NT-proBNP, Hecy and UA in patients with vitamin D deficiency were higher than those in patients with
vitamin D insufficiency ( P<0.05) .Vitamin D was negatively correlated with NT-proBNP and Hey ( r=-0.653, P<0.001;
r=-0.635, P<0.001) .Among the 103 patients, 28 cases (27.2% ) had adverse events, of which 10 cases were all dead,
3 cases underwent heart transplantation, and 15 cases underwent left ventricular assist device implantation.The cumulative
incidence of adverse events in patients with vitamin D insufficiency was higher than that in patients with normal and deficient
vitamin D ( P<0.05) ; the cumulative incidence of adverse events in patients with vitamin D deficiency was higher than that in
patients with normal vitamin D ( P<0.05 ) .According to the NT—proBNP quartile, 25 patients had NT-proBNP < 98.2 ng/L., 26
patients had NT—proBNP>98.2~<212.0 ng/L., 26 patients had NT-proBNP>564.8 ng/L., 26 patients had NT—proBNP = 564.8
ng/L.The cumulative incidence of adverse events in patients with NT-proBNP = 564.8 ng/I. was higher than that in patients
with NT-proBNP < 98.2 ng/L, patients with NT-proBNP>98.2~<212.0 ng/L, patients with NT-proBNP>212.0~<564.8 ng/
L (P<0.05) ; the cumulative incidence of adverse events in patients with NT—proBNP = 212.0~<564.8 ng/L. was higher than
that in patients with NT-proBNP <X 98.2 ng/L,, patients with NT-proBNP>98.2~<212.0 ng/L. ( P<0.05) .According to the Hey
quartile, 25 patients had Hey < 10.2 wmol/L., 26 patients had Hey>10.2~<15.6 pmol/L., 26 patients had Hey 15.6~<23.2
pwmol/L, 26 patients had Hey = 23.2 p mol/L.The cumulative incidence of adverse events in patients with Hey = 23.2 p mol/L
was higher than that in patients with Hey < 10.2 wmol/L, patients with Hey>10.2~<15.6 p.mol/L. ( P<0.05) ; the cumulative
incidence of adverse events in patients with Hey 15.6~<23.2 . mol/L was higher than that in patients with Hey < 10.2 . mol/
L, patients with Hey>10.2~<15.6 p mol/L ( P<0.05) .Multivariate Cox proportional regression analysis showed that age,
6MWD, NYHA grading, diabetes, NT-proBNP, Hecy, UA, vitamin D, LVEF and LAVI were the indenpendent influencing
factors of adverse events in HFpEF patients ( P<0.05) .Conclusion The incidence of vitamin D deficiency or insufficiency in
HFpEF patients is high.Vitamin D in HFpEF patients is negatively correlated with NT—proBNP and Hey, and all of them are the
influencing factors for prognosis of patients.
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Figure 1 Scatter plot of the relationship between vitamin D and NT—
proBNP of HFpEF patients
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Table 1 Comparison of clinical data, blood indexes and cardiac function

indexes in patients with different vitamin D levels

il BEZDIE MERDA AEZDER BBS Pl
W o(n=15) R (n=57) Z (n=31) il
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NYHA 4% (n (%) ) 18.847" 0.001
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Figure 2 Scatter plot of the relationship between vitamin D and Hey of
HFpEF patients
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P=0.016; x’=4.454, P=0.035; WK 4) .
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X =4.112, P=0.041; WHE5) .
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Figure 3 Survival curves of the cumulative incidence of adverse events in

patients with different vitamin D levels
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Table 3 Multivariate Cox proportional risk regression analysis of

influencing factors of adverse events in HFpEF patients

T B SE Wad xfi P HR (95%CI)

G 0289 0.124 5432 0002 1335 (1.102, 1.793)
BMI 002 003 0395 0241 1022 (0.844, 1245)
6MWD 0311 0114 7442 <0001 0733 (0611, 0858)
NYHA 74

1% 0112 0245 0.209 0252 1119 (0911, 1929)

%t 0353 0124 8.104 <0001 1424 (1124, 1787)
R

CAD 0097 0068 2035 0082 1102 (0922, 1.521)

TR 0417 0135 9,541 <0001 1517 (1234, 2154)
NT-proBNP 0581 0214 7371 <0001 1787 (1316, 2222)
Hey 0538 0203 7.024 <0001 1712 (1367, 2.540)
LDL 009 0087 1.295 0617 1104 (0.795, 1.623)
Hb 0079 0125 0399 0551 1082 (0.786, 1499)
eGFR 083 0734 1.257 0445 0921 (0878, 1511)
UA 0510 0184 7683 <0001 1,665 (1315, 2242)
YEED 0652 0.177 13.569 <0001 1919 (1514, 2.991)
LVEF 0555 0204 7402 0001 0574 (0223, 0.827)
LAVI 0112 001 4823 0038 1119 (1.005, 1357)
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Table 2 Univariate Cox proportional risk regression analysis of influencing

factors of adverse events in HFpEF patients

it k(g B SE Wadx’fi P HR(95%CI)
B SE 0422 012 14197 0001 1525(1115, 1.998)
HE =1, B2 0025 0020 1417 0241 1025(0.847, 1.685)
BMI SUE 0236 0067 12407 <0.001 1.265(1.106, 1.148)
SBP S 0103 0214 0232 0079 1.109(0947, 1.324)
DBP SIE -0460 0356 1670 0347 0.995(0.758, 1315)
6MWD SE -0419 0057 7022 0005 0.658(0517, 0.958)
1% =1,
NYHA 434 1% =2,
% =3

1% 0005 0002 6250 0005 L0S4(1011,1374)

% 0194 0057 11584 <0001 1214(1.189, 1.465)
Hrhgeni

CAD =1, =2 0327 0002 10278 <0.001 1387(1.226, 1439)

L =1, A2 0221 0258 0734 0497 1247(0754, 3.014)

il E=l, H=2 0004 0003 1778 0284 1.004(0.758, 1.320)

MR A =1, =2 0246 0084 8577 0001 1279(1.107, 1.493)

COPD =1, =2 0286 025 1616 0342 13310822, 1.637)
2RI

ACEIE{ARB =1, £=2 -0108 0068 252  0.081 0.898(0.577, 1.058)

B-ZIRMMA F=1, B2 -0317 0256 1533 0318 0.728(0.521, 1024)

IR B=l, =2 0196 0020 2624 0447 0.822(0.628, 1.244)

MiTR%  F=l, £ 0260 0028 4126 0059 0.771(0.447, 1.001)
NT-proBNP S 0692 0214 10456 <0.001 1.998(1.628, 2.747)
Hey SPE 0360 0011 10519 <0.001 1.435(1.164, 2.001)
i[O Al od6l 0114 1995 0714 117500527, 2557)
16 SE 0484 034 1885 0354 1.202(0.899, 1817)
LDL S 009 0031 9590 <0.001 1.101(1.001, 1.214)
HDL FE 0471 0347 1842 0252 0.624(0337,1.254)
Hb SOE 0194 0066 8640 <0.001 1.214(1.034, 1.831)
FBG SUME 0419 0424 0977 0125 152000901, 2.124)
Cr SME 0005 0100 1103 0443 LI11(0.636, 1.767)
eGFR g 0456 0128 12691 <0.001 0.634(0.514,0.793)
UA Al 0558 0157 12632 <0.001 1.747(1427, 2.044)
$AEED SME 1006 0274 13480 <0001 2.735(1.638, 3.891)
LVEF SE 0395 0074 5153 0015 0.674(0421, 0811)
LVEDD Sl 0337 0175 3708 0052 1.401(1.000, 1.960)
LVMI Al 0233 0214 LIS 0186 1.263(0.895, 1.794)
LAVI SME 0312 0139 5038 0023 1366(1.001, 1.932)
B/E S 0194 0127 2333 0296 1.214(0851, 1.745)
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D NS HFpEF 35 2 4E N KA B FH R ST 5
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WG . W58 RN, HFpEF BE 44 % D 5 NT—proBNP
Phsr RS P A e P L R AL
HISEMERT 2 ) o T B & B4 A2 2 D 5 NT-proBNP
ZEIAFFER . (HA R R, 25 (OH) D Al NT-
proBNP #] 5 CAD Fil HF i & A4 ¢, (H3# Z M JoAH
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WV A e S fE T 25 (OH) D 5 NT—proBNP UG5, 1M
BXRh S R AT BEAE R O O T R B, PHAM 45 127
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proBNP . Hey, it i {1 it HARH Wk PR 2R a2k 2%
By, 4iA4: 3 B, ML S NT-proBNP Fl Hey (£ R
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