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Correlation between 25-hydroxyvitamin D, serum parathyroid hormone and HfrEF
Yu Walin, Bai Jian, Wang Yanhan, Wei Zhonghai, Xu Biao", Wang Lian"
Department of Cardiology , Drum Tower College of NMU , Nanjing 210008, China

[Abstract] Objective: To investigate the correlation between serum 25-hydroxyvitamin D, serum parathyroid hormone levels and the
biomarkers of heart failure (BNP and sST2) in patients with HFrEF. Methods: A total of 152 patients with HFrEF who were admitted
to the Department of Cardiology of Nanjing Drum Tower Hospital from September 2017 to February 2018 were selected and 31 people
with normal heart function was selected as the control group. levels of 25 - hydroxyvitamin D were measured using
electrochemiluminescence, parathyroid hormone levels were measured by chemiluminescence. The condation of chronic heart failure
and lack of vitamin D, parathyroid hormone levels was analyzed. Results: Compared with healthy controls, patients with heart failure
had significantly lower 25-hydroxyvitamin D levels and significantly increased PTH levels (P < 0.001). Patients in HF with different 25
-hydroxyvitamin D levels had a significant difference in heart function classification (P=0.003). Patients with 25-hydroxyvitamin D
deficiency had increased BNP and sST2 levels significantly, with statistical significance (P=0.016, P < 0.001) ; Correlation analysis
revealed that NYHA grades, BNP levels, sST2 levels were negative associated with 25-hydroxyvitamin D, VD/PTH respectively and
positively correlated with PTH. Logistic multivariate regression analysis of independent risk factors for heart failure revealed that both
25-hydroxyvitamin D and PTH levels were independent risk factors for heart failure. Conclusion: The 25-hydroxyvitamin D levels in
patients with HFrEF are lower than those in healthy people, and serum parathyroid hormone levels are higher than those in healthy
people. The level of 25-hydroxyvitamin D in patients with heart failure was negatively correlated with the severity of cardiac function.
PTH levels were positively correlated with the severity of heart function. 25-hydroxyvitamin D/PTH levels were negatively correlated
with the severity of heart function ;and 25-hydroxyl vitamin D and PTH levels are independent risk factors for heart failure.
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RS BNG MO R R Sh AR 0 T v
SRS E AT, 2 MR A
HELER Do — PR T LT IR TTR , 2 AR
J5 E A TRV 54k 25- %6484 % D[25(OH) D],
55 R 55 i3 2 (parathyroid hormone , PTH) & [r] 5
SHUAESBEAC . BOREZ RYIESEIER] 1 25(0H)D
L PTHAE G HEE A OB b e . i
HEER D BTN 25(0H)D, LN 1,25-54E
A DL1,25-(OH)D ] JKFHER T I 25(OH)D
VR , T LA 0 A2 25 (OH) D #e B LA 442 3 D
I o PR g A A A i 7~ 2 (soluble isoform
of suppressionof tumorigenicity 2,sST2) Bl i —FpE 5
AR OB LEYIAREY) & — PP SO A AE O L
AL A TR E W br i) E L
Fg PO B E DI T C &3 Tk Yibs
HEYX T OIS R BUS NE.

e PR A B, 1V 22 0 1 3 S S8 8 AFTE I3
B R DKPART i HaX #r E w A D
PTH K- Th i o itk —20 1A 0 ) i A A
M LEEZR D Sz PTH K- #2028 B AR O 3 K 0
BUTH A 0 3 S, AT LA 152 (948 0 T 3k J 3
RFFEXE G, B I 25 (OH) D K& PTH #E.0 1 3%
gy R A Il PR R S

1 X&FMAE

1.1 %%

TEHRS ST T SRR BE B2 2017 4F 9 H—20184F2 H
O NBHICIA B9 56 1050 55 CEF ) AR A 48 20 7 38
(HFrEFR) B35 15241, Horb 53 88 3l , Zr 64 . 3 BEHK
O REIE H AXT AL 3161, Herp 53 18 451, £ 13 491

NGEFRAE £ 4 (2016 4F ESC 208 10 7 58
IR TR ) 0 2 W bR UE 3% B ERF<40% 1)
HFEF B o HEBRAR e : 7t % 34 H IR A5
ol H At 2 A= ZEHb e QPR B I i D) BB AS 42l
ARBRTIRETCHE B0 1 3208 s O I & 1 HUR 2%
Ry EETTHE | F R AR T RE DR SR P s @ R
Bk B AL s ®I A 2 O NIAESE R A
1 B B RIR 5 © 1 e £ 5 (D 85 I AR
%;Pnﬁlgyjﬁléz:éﬁuﬁﬁ'%/J\I*Ugﬁﬁ(estimat-

ed glomerular filtration rate,eGFR) < 30 mL/min ],

12 F#*

JI AT AR T ARBTG5 2 KI5 R s 5 L,
DU ik PR K (BNP) | HIh = A% B B 2 1 L&
M5 (LDL-C) L85 | M LET, eGFR, U, 1 AW s
VLRG0 A R B DhREA 4 LS IR
ILAE S50 , /U 3 24 ) (A4 A 5 5K 3R e 46 i
il (ACED) | il 8 5 5K 3R 32 ARH5 B R ) e ]
T SZ RSB PR . DAF AL R A
25(0OH) DK, Afb2E & AL PTH /K-, sST2 Y
I 5 SR FH ST AR — 25 3 o0 5% il 3¢ 0 28 % e 4 36
(ELISA) , i{7 &k A B IS A YR A R A A
JRE R A BT A R AT A

HRAE I35 25 (OH) D 7KV #6773 40 : =30 g/ N
1EH 4 ,20~29 pe/LAA R, <20 /L A= 4 .
13 %itsrx

fdi 11 SPSS18.0 Ge HH R Ak A 7 Bl 4 B Ab 21, 31
T ROR B AR MEZE (x + ) Fom , THECERL T 43
IR o D IE2 550 R 2 [a) ) LU 7 A I &
B R K 5 A — AR A HAESK
FIRRARE G o 03 3 2 2 (R B HL AR 229500
R IR . R Spearman AHICHE T PEN 45002
fETRbR5 25(OH) D PTH /K- D K W 2 HUAEL A AR G
P, I Logistic 270 RIH 43T AT DI RE R85 11
fERNE T, P<0.05 HESHGH 2 L.

2 # R

2.1 HFrEF 205 s B 20 64 R 4 A2 pb 4%

HFrEF 415 %] BR8] A0 1 531 A% 0o L
IF . eGFR | L85 . H 3l = . LDL-C OB% JR | i 1 T
g KRR DY 25 S B T SR (P> 0.05) ;
1Ml HFrEF 20 5 3% i) EF {8 . LVEDd . BNP /K - . 25
(OH)D .PTH.25(OH)D /PTH )i F ACEI 5] ARB
BAZ AR BELT 1) I PR ) | 1 [T ) 52 A5 000 SO
HYETC LR RA A GRS (R D,
22 ARE25(0H)D KT 650 32 %5 4 2% Fhik

4G 25 COH) D /K VR0 3 i & 73 b 3 41,
=30 wg/L NIEH2H,20~29 we/L A B4, <20 pe/L
Rk Z 4 3R] AR CEF{E .LVEDd /03 i
WLEF .eGFR M5 HH —E . LDL-C O R R AR
95 5 IS 5 0] ACET S ARB . BAZIABH 7 1) L
Az ARFE ORI 254 AR 0 AT e 2
# 5 (P>0.05) 5 1M 3 41 Z [A] BNP /K .0 T fig
NYHA 43%% .25(0OH)D.PTH.25(0OH) D /PTH . sST2
K RFHRI PR 2k 25 7 (P < 0.05,582) .
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Table 1 Comparison of basic features between heart failure group and healthy control group

FEAEAE HFEF 4] (n=152) X} AL (n=31) XZA4 P
R (%) 67.99 = 14.78 65.13 = 10.80 1.021 0.308
(%) 42.1 41.9 0.000 0.986
EF(%) 34.17 £5.69 57.87 +2.68 531.517 <0.001
BNP(pg/mL) 876.09 + 895.19 56.94 +30.29 25.838 <0.001
L (Y /min) 82.82 + 19.02 77.58 +12.12 1.473 0.142
AILEF (mmol/L.) 93.01 +33.15 89.58 + 24.57 0.545 0.586
eGFR (mL/min) 74.08 £ 26.12 76.84 + 27.35 -0.531 0.596
1145 (mmol/L) 233 +0.14 232+0.15 0.270 0.181
LDL(mmol/L) 1.87 £0.58 1.99 +0.42 1.153 0.284
il =75 (mmol/L) 1.37 +0.84 1.33+0.85 0.060 0.807
BEIRIG (%) 40.1 54.8 2.277 0.131
e I (%) 59.2 58.1 0.014 0.906
ACEI/ARB(%) 61.8 12.9 24792 <0.001
BEZRBH I (%) 75.7 9.7 48.943 <0.001
FIIRF (%) 77.6 0.0 67.754 <0.001
TREE [ )2 AR H5 B3R (9% ) 66.4 0.0 45.970 <0.001
25(0H)D (ng/mL) 20.79 = 8.61 27.84 + 8.83 -4.077 <0.001
PTH (pmol/L) 9.36 + 8.43 5.49 +2.17 -3.829 <0.001
25(OH)D /PTH 339 +3.17 6.12 +4.29 -5.277 <0.001
LVEDd(em) 6.00 £ 1.02 5.01 £0.17 29.245 <0.001
WA (% ) 31.6 25.8 0.404 0.525
HIRABE(%) 18.4 87.1 57.768 <0.001

2.3 25(0H)D.PTH 5+ % NYHA 528 6948 & M54

A Spearman FHSHESHTIER L DIRES 25(OH)D
PTH /K-LA B P AR AR, iT LIAS 2 NYHA 43
9455 25(OH) D A7 7€ A E (7=—0.299, P < 0.001) ;
NYHA 4 %% 5 PTH 17 1€ 1E M & (r=0.362, P <
0.001) ; NYHA 43 %% 5 25 (OH) D/PTH 1 7F 1 kH 56
(r=—0.439, P < 0.001) , fi % 25 (OH) D /K V-t i
PTH K- [, o0 58 ™ E R B A1
2.4 25(0H)D.PTH 5 BNP 7K -F #4548 X% M 51

P Spearman A ¢ 1 43 PE A BNP /K 5 25-
(OH) D, PTH 7KL K W5 5 LB i AH Sk . i
oS E (B 1) 7T LLE H BNP K5 25 (0OH) D £ 7E
A (r=—0.193, P=0.017) ; BNP 7K °F- 5 PTH ££7F
1E A% (r=0.247, P=0.002) ; BNP 7K % 5 25 (OH) D/
PTH 77 7& ©1 4 5% (r=-0.230, P=0.004) . i & 25
(OH)D /KT, PTH /K R, o0 3 25 1Y BNP
IR AR
2.5 25(OH)D.PTH 5 sST2 /KT 948 % M 4547

LA Spearman A EPE ST PEAY 1L sST2 /K5
25(0OH)D \PTH /K-LA K 9 3 FUARL A DG o 3 ad

BOS R ( 2) AT AR sST2 7K -5 25(0H) D £77E
2 (r=-0.416, P < 0.001) ;sST2 /KF5 PTH {7 7E 1E
A2 (r=0.326,P < 0.001) ;sST2 /KF-525(0OH)D/PTH
FELEAAH G (r=-0.376,P < 0.001) . [fiz5 25(OH)D K
TR, PTH K TR, 0o B 1Y sST2 7K F-2 e
1%, X5 2 /iS5 BNP A E B —30: .
26 SEMRIARREE
DUJE AL ) v oy RAR £, DAARIS MG

Hﬂ@?\eGFR\Iﬂl’%ﬂi LDL-C . H ¥ =g 5 RS = i

JE W AR 25 (OH) D 7K 3 . PTH 7K 3F- .25 (OH ) D/PTH
j‘] F A8 5, il 1 Logistic 2 A2 M3 43070 = B 16
B2, 255 o A HE TGO = A X IR AL, 25(OH) D
(OR=0.891, 95% CI: 0.830~0.956) . PTH (OR=1.431,
95%Cl: 1.098~1.865) ¥4 A0 1 £ 0 1) Sk ST fE 6 PR R
(#£3),

303t i

HerE KD B—F B R, FE R YRR
D2 F4E = R DI ML A7 7E, B4 £ D 20k
T HYGHE SR = R E A . 4EERD
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Table 2 Comparison of baseline feasure between different levels of 25(OH)D patients with heart failure
Tt H k= 21 (n=78) AR (n=51) 1EH 2 (n=23) X/F1H P
AR () 65.88 +17.29 70.92 + 10.96 68.61 = 12.00 1.834 0.163
(%) 48.7 333 39.1 3.090 0.213
EF(%) 33.64 +5.76 34.53 £5.44 35.17 £5.33 0.825 0.440
BNP(pg/mL) 1077.57 £ 1 003.2 675.33 £ 777.00 637.96 + 556.00 4.247 0.016
LR (WK /min) 85.79 + 20.16 79.49 + 17.96 80.13 + 16.22 1.992 0.140
AILEF (mmol/L) 92.15 +37.92 95.70 + 28.61 89.93 + 24.87 0.291 0.748
¢GFR (mL/min) 74.74 + 2931 72.13 £23.49 76.17 £20.15 0.238 0.788
145 (mmol/L) 233+0.15 2.31+0.0.11 239 +0.12 2.813 0.063
LDL-C(mmol/L) 1.88 +0.62 1.83 +0.56 1.94 + 0.46 0.309 0.735
HH =K (mmol/L) 1.39 £ 0.91 1.42 +0.80 1.21 = 0.69 0.536 0.586
NYHA (%) 23.1 333 56.5 15.910 0.003
DEERH
AL (% ) 21.8 19.6 435 5.470 0.065
B oL (%) 17.9 29.4 8.7 4780 0.092
T (%) 10.3 5.9 0.0 2.990 0.224
BEIRIE (%) 41.0 39.2 39.1 0.053 0.974
1R IS (% ) 60.3 58.8 56.5 0.107 0.948
ACEI/ARB(%) 60.3 62.7 65.2 0.212 0.900
BZAARBHE (%) 73.1 745 87.0 1.913 0.384
FIFRF (%) 91.0 91.0 69.6 17.256 <0.001
TREE [ ) 2 (AR5 B R (9%) 74.4 54.9 65.2 5.260 0.072
PTH (pmol/L) 9.79 +5.76 7.92 +4.12 7.56 + 4.40 2.524 0.084
25(OH)D/PTH 2.15 £2.06 3.70 + 1.80 6.91 + 5.29 27.723 <0.001
LVEDd(cm) 6.10 + 1.07 5.88 +0.92 597 +1.03 0.741 0.491
sST2(ng/mL) 0.46 +0.12 0.36 £0.10 0.31 +0.10 22.401 <0.001
WA (%) 28.2 37.3 30.4 1.185 0.553
HIRARE(%) 12.8 21.6 30.4 4.173 0.124
A 5000 o . B 50001 = C 50004 » -
4000 . 4000 1 B 4 000 R
E 3000 A 2 Sa 30001 ° o ¢ ° SE 3000 OZ ¢
';Z; 2000 1 9l .o . % 20001 % 2000 ;s p
T L [
1000 - B e 1000 1 1000 {85, °
m’m éﬁ L )
0 « ° ° 01 0 ‘ ¢
0.0'0 10.60 20.'00 30100 40'.00 5(;.00 6(').00 OjO 10'.0 20'.0 30'.0 40'.0 0 5 1'0 2'0 2'5
25(0H)D(ng/mL) PTH(pmol/L) 25(OH)D/PTH

A:25(0H)D 5 BNP X Z& [ #5 [8; B: PTH 5 BNP 52 & B ;€2 25(0H)D/PTH 5 BNP 3 & UL KL,
E1 25(0OH)D.PTH.25(OH)D/PTH 5 BNP X RZRIEL =
Figure 1 Scatter plot of the relationship between 25(OH)D.PTH, 25(OH)D/PTH and BNP
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Figure 2 Scatter plot of the relationship between 25(OH)D.PTH, 25(OH)D/PTH and sST2
R3 1FEH Logistic @394
Table 3 Logistic regression analysis of heart failure
A B SE Wald x? PiE OR1H 95%CI
AR 0.029 0.019 2.382 0.123 1.029 0.992~1.068
5 0.407 0.576 0.499 0.480 1.502 0.486~4.639
AILEF 0.002 0.010 0.055 0.814 1.002 0.982~1.023
eGFR 0.009 0.014 0.419 0.517 1.009 0.981~1.038
155 3.258 1.899 2.939 0.086 25.938 0.627~124.464
LDL-C -0.418 0.389 1.159 0.282 0.685 0.307~1.410
Hh =g 0.050 0.296 0.028 0.867 1.051 0.588~1.878
BRI -0.341 0.480 0.506 0.477 0.711 0.278~1.820
1R IR -0.147 0.490 0.09 0.764 0.863 0.331~2.255
WA 0.131 0.551 0.056 0.812 1.140 0.387~3.358
25(0H)D -0.116 0.036 10.374 0.001 0.891 0.830~0.956
PTH 0.358 0.135 7.032 0.008 1.431 1.098~1.865
25(0H)DD/PTH 0.100 0.101 0.979 0.323 1.105 0.906~1.348
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sST2 [y 23k, 177 #0011 20 i A 25 33 (1L-33) (1R
ML R OEERY, 44K D PTHS5sST2Z
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[ S SCERIFSE T 100 151 35 i 73 E5mi A1 U s R 3 O
HEAT 29 4.4 I BE T, F 58 36 B L sST2 /K- 5 25
(OH) D/PTH LU AH Z [8] 47 75 V& 76 AH G 1, it 4 25
(OH)D/PTH 55 sST2 ¥Rl A0 MLAE FE T 1A 7 Pl
WP 71 ASHIEFE I 3 % L AR S ) sST2 5
25(OH)D . PTH Z [ #fF5E , i —2PAIESE T 25(0H)
D PTH 785 i 73 B8 A0 5 £ v B AH DG o

VAR, [ AME AL A G IE SE 25 (OH) D B3k
Z PTH 3 = 1 B3 o0 3 R R MBE T R ) i 3
B, — 03 [ BRI RS ITUEE T RRRAS () fi
FRAFE25(0H)D 7K, 855301 36 % () NFELEA= 2
D ZKEFEIE H G, 47 % 5 RIS, 17 % A AE AR
7K, IFAEGEA 3R D WA ] RIS 2.0 3
R RN, I KBTI RS T 4R
D K- 550 5 B9 R 2 8] 1 B AH S A R AR
KB O FERFEPAAEELEZDEZ AR,
B2 & Bk 2 H a5 iroT , e A EERY B REES E]
e SENEEFAEZES, MTENNgEER
D .PTH 5.0 WA GG ALY, HIHR S A5
M5B B 10 R AR AE 2016 4F ESC L 2 45 1
TR ECETARIE ", H AR S 1o 50K O O R oy
SRy SRF L A B REE 0 3 S L A 0 A PR A
5 AR5 B BE 00 3, 3 20 3 R 1 Bl A B
BUH Bl T 1 259 S AR 25 57 ORI 5T
JEHUT EF < 40% ) & EATHESR

AW T 5 100 3 B8l E R0 o e R 3 2
AR Z D ELZ LU O I REA A A e 5 5
AEA= R D S PTH KRG, T BT J0.0 3 1 6] R
Fexto 455 Won 152 B0 2 iR 4k R DK
S TCOFE MR R A 2 2 TR, 3k 2 B A 3 1 43
BORARAY O3 B g R R AR R D
iz, 50w BEA REZESR  IARYEAERD
K BH AT A G, ZBYEA R D = 1
FDYIRENYHA 73900 5, O3 AE Y45 54 BNP
sST2 7K -5 5, gt 28 B O T g vl 1y ™ i A 3
U b AH OGP AR B AT DL R B AR A 0 D) g
NYHA 738, iR O UIREli2E , sST2 /K F .BNP /K

FHiEr,25(OH) D ZKFB IS, PTH /K-8, 25 (OH) D

55 PTH A FUEBRAR ; L HE 9 25 (OH) D /K742

{£,25(0H)D 5 PTH HARAEA [ L D REAF S R] 942

AT g WY I, R G By, 5 BH 3k T 5 14 L {1 B
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