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[STEHS] 1000-2200(2022)12-1647-07 S REF -
L AR AR O D RE R G Fa A
5 18 0 g S N R B P DR R Y G R
REE,EARF, R, HER, R, EFE

[HE] a & R0FAE T (HRV) BEA O DI REH XEFE AR 518 M0 77 355 (CHF ) R AR 1R B WO R HE (VA KRR,
7 ik 5PAT 89 Bl CHF S ARG IR BERL, 43 51145 25 B A 2.0 BB 6 2 (NYHA) O DI REST 4R 22O B T4 (LVEF) B VA X5
AT AL, BRI 5341 HRV BHSFE A7 [ 24 /N NN (8] BH (9 FR i 25 (SDNN-24h) 224 5 2050 NN 8] 7 208 (9 br o 25
(SDANN) (724 5 73 NN [EHYI b5 E 22 5-F- 2 {E (SDNN index) A FEAHSE NN [HH 2 (E A9 3977 2 (eMSSD) AHSB NN [a] ]2
ZERT 50 ms WDE BSOS E 43 (PNNSO) | i ik ( BNP) (8 750 3 AR DCHE AR [ LVEF 60 2 &7 ik AR N
& (LVEDD) ZEOFEWHERBINAE(LVESD) | =R RTUCAE BB L R, R Z R E T logistic MIHARI M CHF Ji§ A
KA VA BIEmEE, 3K SDNN-24h . LVEF  BNP #8545 Wi 117 ELER AR S 00T, 4 % . CHF (90 PR A LUSeE 0o o B e g
(56.2% ), NYHA .0>IIREIV 2040 BNP LVEDD \LVESD KT [ ~ I ZLHA M4 ; V40 LVEF SDANN /NF 1 ~ T4
P4l ; M4 SDNN-24h K FIVSA ; M MSSD KF 1 ~ THRA, ZRAGEITE X (P<0.05~P<0.01), Hif/4k
{R 8405 (HFpEF ) 41 BNP \LVEDD \LVESD /)NT-54 IfiL 43 %% (8] 78 [l (9.0 5 ( HFmrEF ) 21 F15 10 43 %50 R AR 590 38 ( HFEF ) 41
HFpEF 2 LVEF .SDNN-24h  SDANN  SDNN index ,tMSSD , PNN50 X T HFmrEF £l HFrEF 2, HFmEF 20 LVEF K T HFrEF
M, R EFIFE L (P<0.05 ~P<0.01), VA FEIPEZ S M & H BNP LVEDD ,LVESD ,SDNN index K F B H:4H ; FA M4
LVEF AR T4, 2 R A G5 L (P <0.05 ~P <0.01) , SDNN index( OR:1.033,95% CI:1.012 ~1.053,P <0.01) FlI
LVEDD(OR:1.124,95% CI:1.069 ~ 1.182,P <0.01) ¥ JinJ& VA B /G K &, LVEF &5 SDNN-24h & [ % [EAH¢, BNP 5
SDNN-24h \LVEF 2 W EZRAIIE(P <0.05) , 4 . HRV BCE-O I REAR CHEAR IT B 21 PFAh CHF J AR 1 S B0 VA &,
[ ESER] 20 I ORA S OIIRE MO ERE

[FEZESES] R541.6 [ XHkARERD] A DOI: 10. 13898/]. cnki. issn. 1000-2200. 2022. 12. 007

Relationship between heart rate variability combined with cardiac function-related indicators

and the condition of patients with chronic heart failure and ventricular arrhythmias
WU Ting-yu, WANG Ben-fang, XU Wei, YAO Hui-qiang, XU Shu-nan, HUANG Yu-li
( Department of Cardiovascular , The First Affiliated Hospital of Bengbu Medical College ,Bengbu Anhui 233004 ,China)

[ Abstract] Objective: To investigate the relationship between heart rate variability (HRV) combined with cardiac function-related
indicators and the condition of patients with chronic heart failure (CHF) and ventricular arrhythmias ( VA ). Methods : The clinical data
of 89 CHF patients were analyzed, and the patients were grouped according to the New York Heart Association ( NYHA) cardiac
function classification, left ventricular ejection fraction (LVEF) and VA. The HRV time domain indicators ( SDNN-24h,SDANN,SDNN
index, rMSSD,PNN50) , brain natriuretic peptide ( BNP) , echocardiography-related indicators ( LVEF, LVEDD, LVESD) , and total
number of preventricular contractions were compared among the different groups. A multifactorial binary logistic regression model was
used to analyze the factors influencing the development of VA in patients with CHF. The SDNN-24h, LVEF and BNP indicators were
analyzed by two-by-two linear correlation. Results: The coronary heart disease accounted for the highest proportion of CHF causes
(56.2% ). The BNP,LVEDD and LVESD in NYHA cardiac function class IV group were greater than those in class I - I group and
class Il group,the LVEF and SDANN in class IV group were less than those in class I — Il group and class Il group,the SDNN-24h
in class Il group was greater than that in class IV group,the rMSSD in class Ill group was greater than that in class 1 ~ II group,and
the difference was statistically significant ( P <0.05 to P <0.01). The BNP,LVEDD and LVESD in HFpEF group were less than those
in HFmrEF and HFrEF groups, the LVEF, SDNN-24h,

(MR E ] 2021 —10 19 [f&F H 1] 2022 —04 —27 SDANN,SDNN index, rMSSD and PNN50 in HFpEF group
(LT H] LA K B RB2AUFIT B 500 H (SK2021A0433, were larger than those in HFmrEF and HFrEF groups, and
SK2020A0351) LVEF in HFmrEF group was larger than that in HFrEF

[ PR PAAL] I PR f B s — BB S B O AR, ZE R 36 233004

[VEHFIA] RIEE (1989 - ), 20, WLBF5E, FIR B

[EAEEE ] WF M, B2, TTET. E-mail: 13956382692 @ 163. P <0.01). The percentage of males, BNP, LVEDD, LVESD
com and SDNN index were greater in the positive VA group than

group , with statistically significant differences (P <0.05 to
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those in the negative group,the LVEF was lower in the positive group than that in the negative group,and the difference was statistically
significant (P <0.05 to P <0.01). Increased SDNN index (OR:1.033,95% CI.1.012 —1.053,P <0.01) and LVEDD(OR:1. 124,
95% CI:1.069 — 1. 182,P <0.01) were risk factors for VA. The LVEF was positively correlated with SDNN-24h, the BNP was
negatively correlated with SDNN-24h and LVEF (P < 0. 05). Conclusions: The combination of HRV and cardiac function-related

indicators can more comprehensively evaluate the condition of CHF patients and predict the occurrence of VA.

[ Key words | chronic heart failure ; heart rate variability ; cardiac function ; ventricular arrhythmias

> J1 520 (heart failure , HF ) 5245 Fh.0 IFE R 5
oL WA/ BLET IR D BEAN 4 AR I BBV 2
LU R, DARTEEA AL sl 76 PR I, 25 F  2
S W HE TS A I R £ B AR, 18 PR ) A
( chronic heart failure, CHF) J2&.0 L5 2 Go 55 i AU 4L
AR IR RS, = R R
(ventricular arrhythmias, VA ) J& HH W A& 4E , v 44
I WURE SR INE I | 28 R AR e O R 2R i
BEAE . BHT CHF 95 AU I RE R IEAR | 11 PR 5
R A 7 VR A 52 E AL 2900 Ee 2% 25 (New York Heart
Association, NYHA ) .0 B i€ 43 2%, i £M K ( brain
natriuretic peptide, BNP) F1# 7.0 g ]l 4 . NYHA
OIRE TR AETE— o B BE b S W A YT 3l g
T FEE (HB 0 TR R 2, k= B WS HL, i
ABEVE ML IO I RER TS 48 bR . B O 3 &
J& F I RO R 25 09 R0 2 BB VA6 19 1 ik Ty s, H:
o 22Uy ZE BT I 4340 (1eft ventricular ejection fraction,
LVEF) PP 7.0 2 W 4 I BE A L 246 A, 2000 &8
& 5k K W] N 42 (left ventricular end diastolic
dimension, LVEDD ) | Z£ .0 %= W 45 K HH N 12 (left
ventricular end systolic dimension, LVESD) A] T fi#.(»
FHEAE L, BNP SO Dk Z LAY 4 e 1 S R
v, 5 CHF 12 W J7 R B PR A G, al AR
CHF (U B8 43 G 1 i 7 0 B8 7020 30 ok 1l P o
e B, FE CHF B &4 Rk e rp i A A &
MZIIREZ i, B ERZEIIREZRTLIE CHEF g N 82
MFE T fE B R Z —, 0 F AL 57 4 (heart rate
variability, HRV ) /£ b — I $EAf O E H R4 & D6k
(R BTk B To O | B A PR A R A, T
PO JIE R O JUE 52 995 19 AR G RUBS: T i fi
R HRV 23#r 751 35 2R 2otk o i AR Ze v o0 A
Beo SRS BT IR 2 I S8l 53 A AR A3 40 A, He v
IF sl o3 A 7 B 07, SR R AR IE 5%, B2 NS 24 h
EPEL 1 Normal to Normal ( NN) [8] 8 59 48 1 2% 40
B A SCR B WY HRV IS0 B 46 45 [ 24 /NI
NN [A]3UI 45 1 22 (SDNN-24h ) | 4= F24E 5 I3 4 NN
[ 301 - 35 (B ) A o 22 (SDANN ) | R4 5 4340 NN
]300 4 4 22 (49 {5 (SDNN index ) | 22 AH4E NN

6] 251 0 2 75 AR (tMSSD) (AH4R NN Ja] 1 =2 2% kK
T50 MS A9 B S S RO S B E A
(PNN50) ],

REE VL EFeARTE CHF PR /R B A #F g, (1
HRV B A DI REFAOCHE bRxt HF i fEIFAG B VA 19
KEMRIFAZ , H ZH0UE 4% NYHA O D) RE sk
LVEF #4750 4, %10 DI RE PR I A &1, AR SC
AN A NYHA 20 D) RE4r 41 R LVEF 43 41, #580F
HRV A} 88 #5 #% SDNN-24h . SDANN . SDNN index
tMSSD ,PNN50 Bk 5.0 T g #H & 48 b7 ( BNP LVEF |
LVEDD .LVESD) 5 CHF Ji \Ji % & VA B 5, B
YEHE

1 #ERERFE

1.1 —fFH %2018 427 A £ 2021 47 H
FEFRBEAE BT & a0 ASAE HLZ™ A% I HEBR bR v I 12
i 89 il CHF W AABEGE X4, Hih 53 49 i, 4 40
B, 445 24 ~96 & F-314(66.3 £13.8) %,
1.2 AAANBHRARE PARRUE (1) HF 54
(2018 [ J) 32 W FIR YT 48 mE ) 2 Wi b
HE 5 (2) B B 55 X S X 7 A BE 5 AT sh A 0 L
(DCG) JH = L8 E (UCG) M Ifi. BNP ¥ 45; (3) A
SEREL ) — MR, 1 BNP DCG & UCG %%
HEBRARIE - (1) O TRPEAR T ™ A0 AR A s R
AL R S AL AR I L &AL 7
RE S r0o RS # (2) B HAb R %
F T G R | IV R B DR | R
HRTBE S8 ™ DI RE N 4 | H AR ™ S 2L
SOPERG I A AN H Bt  (3) IR M
ARSFAF A A < SRR I P b | e IR VR B 2 2 B AT
F5(4)DCG Wyidsgrh It 208 25 10 s R T

2 h#H,
1.3 7k
1.3.1 43¢H (1) %% NYHA OIRer 20058, %

CHF AR T ~ M9 Mg IV, i 3
ZH7E BNP .LVEF .LVEDD _LVESD HRV 2 3 Eik
Syl P

(2) B% 2016 LR L MERG2E 427 4% LVEF
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533 2, BF i 53 BCPR B 0 % (heart failure with
preserved ejection fraction, HFpEF, LVEF =50% ) 21 |
S 043 K Hp TR] S BB R 0 77 5 3 (heart failure with
midrange ejection fraction, HFmrEF,40% < LVEF <
50% )4 5T 1L 43 AR Y 0 F7 3 4 (heart failure
with reduced ejection fraction, HFrEF, LVEF < 40% )
4 ,43#7 3 407 BNP LVEF ,LVEDD .LVESD .HRV |
= VEWI TSR DA R 22 Rk

(3)Z:18(2020 4= VA F EH%L %1 (2016 3

WIR) Y HEFT VA HIBIE 526 = I e
e B At 30 Y/ /NI A R AR & 2 I AU
45 AR¥E CHF 9 A B9 DCG 4R 2 %8 kL, Fi o
REVEBIRTIAR > 30 /7N S PRI AT IR EE — | =
R, O 2 PRI M = MO s 3, 70 VA B
PR SFIEL, oA 2 ZHAEVE ] AR (NYHA (O RE
/3% BNP LVEF LVEDD .LVESD HRV FAy22 54,
1.3.2
TERBKIA 5 mL, T AR 3. 8% JHa vk FEE 1Y A% R
FIPTEERE , RIS .0 2 000 /min, 15 min, & HL5> 25
ML I 3%, % 1 2847 BNP A i, F £ [ A s
i2000SR 14> H gl A Ak 43 A 3G 2 Ak 2 RO ROk
B E TR N ML N BNP 7K,

Rk (1) I BNP &G SR A A It

(2)UCG K ; ph 0 IR 75 B 2 A2 5K T Philips

EPIQ5 ARt 22 iy v o 75 12 WA, X AN 2547
ONEF KA, il LVEF . LVEDD LVESD, Pl %
P 3 A4~ Bl R A BUA(E, A (2 e 2 1O
TG,

(3)DCG Kitr . K 3 E DMS300-4 #l 12 FHE

O H ENLAHE A #E4T DCG Wil | .o i g, A= 3
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T A TR T AIE SIS VA T84 . %
PEWTFTC = R e = PR =
A ot s MR = s, AR A Sh
THE HRV, A& 3C HRV B 502 A1 325 46 b1 = % S0k
[10],

1.4 MEREAR (1) —MegoRk PE5 AFE I NYHA
DIIREST R A 5 (2) L5 2= 35 b5 . BNP; (3) HRV
& ¥%. SDNN-24h, SDANN, SDNN index., rMSSD .
PNN50; (4) # 7 0> 3h ¥l 48 #5 . LVEF, LVEDD
LVESD; (5) VA #8685 EEWI AT | % M 30 A i 4
T A FE MR UCAE = I | RO I T 4
i INSIBURT

1.5 %itdsE R R TEM. K
5 Pearson AT FIZ [ logistic [FIHHT .

2 R

2.1 mAMR O CHF i ULy B (50
B11,56.2% ) , HU R Ik BLL LG (20 $1,22.5% ) ,
IR (11 441,12, 4% ) , & L (8 61,9. 0% ) |
PRG0N (3 11,3.4% ) .

2.2 EFHEHH

2.2.1 AN[A] NYHA .0 ZJRE4r 415 BNP,LVEF,
LVEDD \LVESD \HRV J 2= 4 1 aif e 4 B 80 ¢ &
Hedg V44 BNP LVEDD \LVESD KF 1 ~ T4
HAM MY ; IV LVEF SDANN /NF 1 ~ T4
M, M4 SDNN-24h KF VA, MHEH
tMSSD KT 1 ~ T, 2R A5 E X (P <
0.05~P<0.01) (1),

#£1 AR NYHA LIDhEES 45 BNP.LVEF.LVEDD . LVESD \HRV R = EABTUL 48 B AU X & (1 +5)
itk n BNP/(pg/mL) LVEF/% LVEDD/mm LVESD/mm SDNN-24h/ms
I ~ 0% 17 795.09 = 1 380.562 53.00 £11.689 54.53 £12.089 40.18 = 12. 660 99. 18 +35.054
M 41 537.56 +696.420 50.73 £9.935 53.20 £10.352 39.63 £10.374 113.51 +42.284
Vg 31 1766.95 +1 389.465**  42.00 +9.654 ** 65.68 +12.123 *# 51.19 £12.257 ** 88.97 +37.325%
F — 11.05 8.89 11.59 9.86 3.50
P — <0.01 <0.01 <0.01 <0.01 <0.05
MS 4 — 1 253 646.307 103.838 128.296 132.573 1 546.206
il n SDANN/ms SDNN index/ms rMSSD/ms PNN50/% = MRS S A
I ~IT% 17 83.82 +£32.061 47.71 £17.280 42.71 £15.731 7.53 £7.930 272.94 +569. 141
112 41 79.76 +28. 047 67. 88 £40.900 82.46 +56.374 " 16.49 £ 16.645 1345.10 =2 611.032
V4 31 60.65 +24.698 ** 55.58 £32.819 67.10 £45.775 10.45 £12.320 1 893.61 +£4 010.434
F — 5.54 2.36 4.27 3.10 1.62
P — <0.05 >0.05 <0.05 >0.05 >0.05
MS — 769. 897 1 209.343 2 255.121 193.513 8 841 742.162

g5 T ~ MYLHE = P <0.05; 5 M HLE#P <0.05,##P <0.01
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2.2.2

ATA] LVEF 43405 BNP,LVEF,LVEDD

LVESD HRV & 2 4 1 5 Ui 4 S B0 B9 ¢ & i
HFpEF 21 BNP .LVEDD ,LVESD /) T* HFmrEF 41 il
HFrEF #H; HFpEF 41 LVEF, SDNN-24h, SDANN .
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SDNN index ., tMSSD, PNN50 K F HFmrEF 4 F
HFrEF 41, HFmrEF 41 LVEF KF HFrEF 41, 25 573

BGitFE (P <0.05 ~

P<0.01)(H3%2),

%2 [ LVEF 945 BNP.LVEF,LVEDD .LVESD . HRV R Z=EMHARTI 48 BB E & (7 £ 5)

43¢0 n BNP/( pg/mlL) LVEF/% LVEDD/mm LVESD/mm SDNN-24h/ms
HFpEF 4 47 251.95 +402. 614 57.13 +5.024 48.49 +7.448 33.17 +7.628 130. 00 +32.708
HFmEF 41 25 1750.58 £1345.457* %  42.08 £2.914" " 66.88 +8.862 % * 52.56 +6.690 * * 72.76 +23.263 % *
HF:EF 20 17 2042.68 =1 268.863" % 32.12+4.554" ** 70,18 £7.213* " 57.76 £9.705 " * 68.76 £16.973 * *
F — 33.01 230.07 71.33 86. 06 49.56
P — <0.01 <0.01 <0.01 <0.01 <0.01
MS — 891 428.48 19.731 61.266 48.631 776.833
Vo n SDANN/ms SDNN index/ms rMSSD/ms PNN50/% FE VAT s B
HFpEF 4 47 93.40 +23.165 75.74 +38.994 88.55 +52.733 17.47 +16. 124 1240. 11 +2 895.553
HFmEF 41 25 54.16 +18.456 " * 41.76 £19.462* " 46.24 +34.622* * 7.32£9.810"* 1099.48 +2 002. 861
HF:EF 25 17 48.88 £15.033 * 41.94 £17.988 " * 51.12 +35.528 7.29 +£8.957 " 1 924.65 +4 327.046
F — 45.10 13.02 8.83 6.33 0.43
P — <0.01 <0.01 <0.01 <0.05 >0.05
MS g4 — 424.145 979. 191 2 056.767 180. 845 9 087 469. 635

q K5 . 5 HFpEF 4 F4 = P <0.05, = = P <0.01 ;5 HFmrEF 24 FLAG##P <0.01
2.2.3  AE VA -4 55 AR NYHA DIIRE JC logistic ISR Jy e R FHZ A5 [l A A 1 48 A
43%% BNP_LVEF  LVEDD . LVESD .HRV 1 % % FRUER 0. 1, HEBRARE N 0. 15, 455 875, SDNN index
VA B4 5 ¥ 5 e BNP LVEDD . LVESD ,SDNN 1 LVEDD }/ill/2 CHF 5 A VA IfEREZE (W34) .
index KT BAVEZL; FHIELL LVEF AR TRHELL, 2% 2.4 MEdod  Z5R B8, LVEF 5 SDNN-24h
YA EEX(P<0.05~P<0.01) (WL3K3), B WEIFME(r=0.677,P <0.05) ; BNP 55 LVEF

2.3 % CHF J&aA VA 8 Z B & logistic ®a54  BERZFHNMHLE(r=-0.674,P <0.05);BNP 5
PL CHF 5 AJE 75 & 4E VA VRN AR & KB & SDNN-24h B W A (r = - 0.626,P <0.05)
AT P <0.05 FEtnE M A EMAAZHNE . (WK1 ~3),

=3 AR VAHESMEI E# NYHA O IEES 2R BNP.LVEF LVEDD .LVESD .HRV HJ£ % (% +5)

NYHA -0 HIRE 4%

il n 5 W % T T e BNP/(pg/mL) LVEF/%
FAE 2R 46 33 65.26 +£13.329 6 21 20 1304.83 £1281.097 44.57 £11.137
2R 42 16 67.50 +14.351 11 20 11 690.59 =1 122.345 52.10 9. 647

t — 9.25" 0.77 3.84" 2.39 3.39
P — <0.05 >0.05 >0.05 <0.05 <0.01

il n LVEDD/mm LVESD/mm SDNN-24h/ms SDANN/ms SDNN index/ms rMSSD/ms PNN50/%
FAE2H 46 62.98 £11.467 48.91 £12.163 99.70 £46.820 64.11 £27.146 67.04 £43.042 79.09 £55.802 13.83 +14.843
[ 42 52.00 £11.355 38.21 £10.722 105.05 £32.133 84.81 +£27.644 51.57 £21.632 58.81 +38.528 11.38 £13.592

t — 4.53 4.36 0.62 3.56 2.10 1.97 0.81
P — <0.01 <0.01 >0.05 >0.05 <0.05 >0.05 >0.05
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F 4 BNE CHF 58 A VA 9B EE logistic B354

s B SE Waldy? P OR(95% CI)

ten

LVEDD  0.117 0.026  20.96  <0.01 1.124(1.069 ~1.182)
SDNN index 0.032  0.010  10.05  <0.01 1.033(1.012 ~1.053)
W 8.502 1.82 21.77  <0.01 —
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