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Abstract

Objective: To conduct a systematic study on the correlation among 25(0H)Ds3, parathyroid hor-
mone (PTH) and the severity of chronic heart failure (CHF). Methods: One hundred and eighty-six
hospitalized CHF patients were selected, of which 96 were HFpEF, 30 were HFmrEF, and 60 were
HFrEF; 42 healthy people in the same period of time were also selected as the control group for the
study, and general data, serum 25(0H)D3, PTH, NT-proBNP levels, routine biochemical indexes,
and cardiac ultrasound results were collected, and the other 186 patients were divided into HFpEF
group (96 patients), HFmrEF group (30 patients), and HFrEF group (60 patients) according to dif-
ferent subtypes of patients in the CHF group, and the differences in the expression levels of serum
25(0H)D3 and PTH among the patients in HFpEF group, HFmrEF group and HFrEF group were
compared and statistically analyzed. Results: There was no statistically significant difference be-
tween the general data and routine biochemical indexes of the CHF group and the control group
(P > 0.05); while the data of 25(0H)D3, PTH and NT-proBNP were compared between the CHF group
and the control group, there was statistically significant difference (P < 0.05). The expression level of
25(0H)D3 was negatively correlated with the occurrence of CHF disease (r = -0.442, P < 0.001), and
the expression level of PTH was positively correlated with the occurrence of CHF disease (r = 0.521,
P < 0.001). Patients in the HFrEF group had a significantly lower level of 25(0H)D3 expression than
those in the HFpEF group and the HFmrEF group, while the level of PTH expression was significantly
higher than those in the HFpEF group and the HFmrEF group (P < 0.05), and the patients in the
HFpEF group and the HFmrEF group serum 25-hydroxyVitD3 expression levels were not significant-
ly different (P > 0.05). Conclusion: The expression levels of 25-hydroxyvitamin D3 and PTH are
closely related to the severity of heart failure. Combined detection of 25-hydroxyvitamin D3 and PTH
is clinically important for the diagnosis of CHF disease and assessment of disease severity.
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0o 77 3 3 S e PRI N i DL — o R0 5 (RIS o0 7 0t 2 e oo O JULOG LA B s L 258 o JFE 92
TR ARMBL[L] [2]o HEAHDCSCHR[SIIRIE, 2400 /73 v B R IR PRAEAR IS, HE LA A0 2 5 S v b
B EMEL . AR D R M AEITLFENMEICR, S NRIIS 8 AT EE #1068 25(0H)D;,
5 HUR 5% 1 i3 2 (parathyroid hormone, PTH)ZL A2 5 HIUARES BT . Bk 2 IR UER] T 25(0H)D; &
PTH fECIFEFEAM . OB I/ER[4]. 25(0H)Ds 1E N —Fh4EE R D MRE=4, 2445 D 7RI
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TEWGIR R, VrZ 0 138l B AR ME4E A 3 D /KRR, T B 64 8 % % & 9 PTH /K
Fhim o SR H AT A AR IT 25(0H)Ds PTH 500 5™ FFE FE AR SIS, WO AT 70 30 b A AN ) 2
R0 E HE ) 25(0H)D; Al PTH £k /K F, 43#7 25(0H)D; #iA /KA1 PTH i /K P AE A [R]85 fi s
MRIEZE R, FRFTHRILAKT- 5O BRI, DU 03 B3 10 B2 i i 58 n 4> T
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U, e A — I I B U M B N 42 A xR ZH . AR CHF 4135 (OSR]I IE 4 186 15 CHF i3
43N HFpEF 4H(96 %1l f.#). HFmrEF 41(30 11 ::3#)F1 HFrEF 4H(60 f1] . %).

PANARHE: O FFE (2018 4EH ELO 132 m S W FIG T 4R RS ) ARG @ Fik > 18 XM
B @ IMRBRI SRR EE: @ EmEiEPRrEH . HFtaik: © B S R R
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KA ZAE NG 2 RIGRIEMEN, $H3E T RIE S, S04 10 cm, LA 3000 r/min
25,0 10 min J5HEAT & 2385, B M I EP BN, JRICE T -80°CIuKAR P 2 FIAFI, 5 i
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i H SPSS25.0 FR A ATUS AR AR DS HE HEAT Gi vt 2 bt . AF & IEAS /0 A (AR (S B LA EL £ FRifEZ 1)
T BT R, IR EL A R AR R AS €A 5% 5 21 B A R F B AR 56 . SR Spearman 2347 iR 25 13 25-
$2HE VitD3. PTH 5 CHF B FEE ARG, it ROC 2k #r & i 25-F3E VitD3. PTH f&hr#k
KX CHF ™ S FEFE T4, LA 2R R AR (AUC) > 0.5 1 R F T AN E i Fa bs 7t s, AUC B >
0.9 R X HEA K& HINE, BLP<0.05 NERA S FE L.

3. &R
3.1. CHF Afn{@ A — R FI R L i

CHF ZANRT REZHAF6S . PR WO st s BEARN . el m . S HEEE, [REEREA. &
HEMRES. HW=K. V. SH%EN. SREEER. 6. BuiaEa. m8h. . EA %
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Table 1. Comparison of clinical general baseline data between the two groups of patients

=1 MEREIRA—AREL R

i H / CHF 4 (n = 186) FHRZ(n = 42) ty? P{H
() / 67.8+9.12 66.7 £12.1 0.662 0.509
Sk 91 (48.92%) 20 (47.62%) 0.023 0.878
P [(n)%)]
poq i 92 (51.08%) 22 (52.38%) / /
2 42 (22.58%) 8 (19.05%) 0.250 0.617
W 52 [(n)%e]
5 144 (77.42%) 34 (80.95%) / /
= 20 (10.75%) 6 (14.29%) 0.426 0.515
IR [(n) %)
i 166 (89.25%) 36 (85.71%) / /
7 15 (8.06%) 4 (9.52%) 0.096 0.757
PE IR [(n) %]
& 171 (91.94%) 38 (90.48%) / /
IMLT 5 [ (g/L) / 127.21 +18.95 131.76 + 14.23 1.465 0.144
S JELE BE (mmol/L) / 419+1.22 433+1.02 0.691 0.490
25 5 5 5 A (mmol/L) / 242+1.01 2.68+0.77 1.568 0.118
5% V5 i & 1 (mmol/L) / 1.28 £0.43 1.19+0.24 1.310 0.192
B =& (mmol/L) / 1.64 +0.90 1.50 £ 1.05 0.882 0.379
JULEF (umol/L) / 88.60 + 38.22 79.55 + 19.65 1.489 0.138
24 A #5 % B (mmol/L) / 27.02 +10.32 27.24 + 8.46 0.129 0.898
4 HL B (mmol/L) / 22.85 +13.97 19.94 + 6.53 1.316 0.189
1% (mmol/L) / 6.88 £ 1.95 6.86 £ 0.86 0.065 0.948
BEAL L4155 H (%) / 8.13+1.79 7.91+0.56 0.787 0.432
145 / 2.25+0.18 2.27+0.20 0.637 0.525
1 @ / 1.31+0.30 1.27+0.20 0.823 0.411
25-F2% VitD3 / 11.46 +7.62 14.42 + 6.63 2.326 0.021
PTH / 52.09 + 47.65 34.63 + 16.40 2.340 0.020
NT-proBNP / 1002.64 + 2035.42 46.09 + 26.25 3.040 0.003
E/IA 0.9+048 0.87+0.36 0.381 0.703

3.2. [M}& 25(0H)D; # PTH FRiAKFES CHF ZERIHEX T4

Spearman A JSME 4 R R, 11L& 25(0H)D; il PTH £iA/K V5 CHF #5051 R AEZE IR, Hi
IMi% 25(0H)D; R IAKF-5 CHF % [ & A 2 A & (r = —0.442, P < 0.001), 1fii PTH RIAKF5 CHF %
W) R A B IEA 9% (r = 0.521, P < 0.001). W% 2.

3.3. HFpEF A, HFmrEF 4A# HFrEF A8 & ;% 25(0H)D; 1 PTH FRIAKFEXTEL
7 186 1] CHF £ h 4 O B8 HKG % /) 4 HFpEF 41, HFmrEF 4181 HFrEF 41 3 NP4, @it
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Xt HFpEF 4H. HFmrEF 200 HFrEF ZHHEE 1) 25(0H)D; M1 PTH FRiA/K T &, HFrEF 4 HEE Mm%
25(0H)D; FIA /K- # BAK T HFpEF ZHM1 HFmrEF 41, 1 PTH 3Rk /K F-B =T HFpEF 41F1 HFmrEF
Z1(P < 0.05), ifii HFpEF Z0F1 HFmrEF 40 534 1% 25(0H)D; ik K T TIo i 3% 2 7 (P > 0.05) . ASELFES
R CHF B35 113% 25(0H)Ds Al PTH FiA KX (P < 0.05). .3 3.

Table 2. Correlation analysis of serum 25-hydroxyVitD3 and PTH expression
levels with CHF occurrence

% 2. M3F 25-F2% VitD3 #1 PTH FRIAKF S CHF X ERIHE <M SH

CFH
=]
r {8 P&
25(0H)D; ~0.442 <0.001
PTH 0.521 <0.001

Table 3. Comparison of serum 25-hydroxyVitD3 and PTH expression levels
in three groups of patients

5% 3. ZHRERHWIE 25-#2 K VitD3 1 PTH RiAKExTEE

20591 25-F2 %5 VitD3 PTH
HFpEF 41(n = 96) 21.09 +8.22" 54.91 + 19.54"
HFmrEF 4 (n = 30) 15.09 £ 7.12" 66.81 +20.18"
HFrEF 41 (n = 60) 12.07 + 8.44" 67.84 + 22.51"

F {4 23.951 8.660

P& <0.01 <0.01

. "5 HFrEF 24 P < 0.05; *5 HFrEF 248 P < 0.05.

3.4. M 25-FE VitD3 §1 PTH FRiXxKF R KRB A#EMT CFH BiSliiE

DAL 25-F25E VitD3 Al PTH RIAK ARG E, ¥4 CHF AN AN RS H bk, 217
25-F53, VitD3 Al PTH 1A /K BB A K% CFH & 2E ) ROC i 2812 Wi i 8 4341, ROC 45 1 BUR,
I3 25-F4¢ VitD3 Fik /K12 CHF KA1 4 T HIAR(AUC){E Hy 0.931 (95% CI: 0.908~0.954), itk
Il S8~ 1.80 pg/mL, R FEN 77.02%, REEH 98.94%; I[MiE PTH /K-F-i2 W CHF ) AUC {E 4 0.909
(95% CI: 0.882~0.937), #HfEIfnFHE A 5.00 ng/mL, F¢R7FEA 77.64%, REEEN 93.62%; 1 IfiLjE 25-F42 Kk
VitD3 fil PTH B: &2 CHF &£ AUC 4 0.949 (95% Cl: 0.930~0.968), 75 A 83.54%, REUEN
96.81%. .3 4 F1E] 1.

Table 4. Diagnostic value of serum 25-hydroxyVitD3 and PTH expression levels alone and in combination for CHF
Fz 4. M7 25-#25 VitD3 1 PTH FRiAK F 8 R EX & NX CHF Mg N E

LRIl AUC P{H AUC [ 95% CI RIS % R 1% Cut-off &
25-$23% VitD3 0931  <0.001 0.908~0.954 98.94 77.02 12.80 pg/mL
PTH 0.909  <0.001 0.882~0.937 93.62 77.64 39.61 ng/mL
B A sl 0.949 <0.001 0.930~0.968 96.81 83.54 -
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Figure 1. ROC plot of serum 25-hydroxyVitD3 and PTH ex-
pression levels alone and in combination for CHF diagnosis

B 1. % 25-F2 % VitD3 # PTH FiAK F 30 & Bt A4
%t CHF 12 ROC

4. g

CHF 2 —FMBYE . WER PO IEGR , HAUR 2 Fl MR B AR IR, R 2 %2
FR I BB A [8]. AR IS SCHR[OTIRIE , CHF R TR e AT b (1) B0 2R 2009 0.9%, Rk % CHF
BTN 1%~2%. MBI 28310 H 2B, CHF BUR IR 2RI T sk sy, HL7E 70 % Ll LY
YAE NP () ORI 10% [10]. SR CHF 2 —Fi@ vk, F1 AU RI , (E 3L AT Tt o 45 K0
JERG AR TR AT RIS A AR O BE, TTARIE CHF SR R A HER AR, BOAME DU AR v (E 7]
ST M TSI A IR G % 2 IR, s 0 R [11] o JIAESR, [ P 40 F7 SE 3 R PP 6 T 1 3B M
Bkl 4 IE AT T E/E DRI, HEeh T 2825 R A 5 M ek O UG B TR Hh B0 BERE IR AAE JE A
FE[12]. 9T ST R0 DR AR 0o 56 08 H 0 558 7 BB R B 1 B A4 2 A s 5 T Bt ) 32
.

25-Fodfi 3 D3 1E N PR HE A BB AR TR Ih A, JE S B R BRI R B MG, 4iE % D Al
(EHEERERIL, I35 T HUAGIE RG0S, [RIR X0 L e BRI Shag th g — B, HILREK
PR A 0 1 RE R IR BL TS HIC[13]. BEAEBT AL [14] K T, M3 25- 34k /E 2 D3 5 L lEgw 4]
FA, ARHLTY 25-Fad k2 D3 5.0 L5 R R RIFET: SN . 25- K04 5 D3 T it U 4545 I
(IR SR e L P 0 T 5 3 2 UL P S O 7 3 e o A5 U 1R P 2
BURERZ 25-4/E % D3 B AT AL SEUSBEMRM ZEL, HE B ORI B3 B, B E B [15]%
W, 25-FRirk 3 D3 ] A RN G R, T S E SN G 5 G5 S i A L IR 1
TRFHLH L —, 25-5 4k % D3 A LLIRAR A SRS F BRI A, T A JUEE 95 1 R 2 R

SEEBFN QORI HE A4 D B T RGER M O T AE 588 55 10 BRI . FI2E K2
FNGURIL, 4t 2 D3 A Bh T B8 k0 /15838 B 0 IhAg . ZEABATIORFTEH, LA Klaus Witte 18-
SR TR0 U975 550 TR 25 1 2 5t A PE B 163 46 V4RI 70 % (938 NHEAT THRTT, X ie A4 18
VU S5, ELARF S RZIMIEATIAN , 1 B B ARPERE A, 8 S KRR . 2559 N
Y1, Sl R 100 ZE5a i dEE % D3, X ARl IR 2R, i RRSE 1 4E. BRFCA SUl
R 22 15 3 1 20 O3 I A B A VR A AT o BE T A o AR B BRAE AT 22 O3 L 5Y A 60%~70%. (BT 5T
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BT DS B 26%. 7 SEREVIE, T AN GUREL, SIS FE OIEDIRETS ABGE, A0
S oy FrHy 26938 N2 34%. X IALEF LINREL W R EGE . KUk, 4E2EE D3 Al AERCAR R /3
BAEIRYT I — R T

PTH & —Fft ift FUR S5 IR - i HR 085 8 1 AN IR 1 A Qi ke A s R . HOIRSF IR &
EOEAEH TR EIEAIE, AR B B ER IR E[16] . FEE BT PTH 2RISR & 40 Ha s
e, RREE RO, TR 3 PG B8 TR [L7] [18]. FEW AR PTH 3 nfheg 7 =i, s/
MR ER RN, FREREVETESEA 2 D A . TEME S PTH S84S5 351 FIBERL ShI i, T HOIR 55 iR
TR B 22 MR R R, 2 R P IR L BRI FUR 55 IR TR S B TBCE 2 10 PTH; )z, Il
TS TR TR I, FORSS BRI PTH 70t A0/ [19]. Bb4t, PTH ] iE R AN F ) i 42K
O WA AT OISR, AT MO JIE T BE -

LR EPNIR, 4E4:3K D DU PTH #8355 70 s K AR PR, JF H 5 0 IhRE T FE™ AR AR
Ko AHE T AT A R AL O 38 35 () 25-Fe 442 3K D3 Al PTH RIA/KF, 70#r 25-F24E/E 3K D3 Rk
ORI PTH RIBACHEAR R B P RIA =7, FHRAHRIE KT 505 BRI OE, DY
LS R ) S W A S i s (Y B R AR H
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