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Relationship between Heart Rate Variability and Range of Stenosis and

Severity of Coronary Artery Stenosis in Patients with Coronary Heart Disease*
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ABSTRACT Objective: To investigate the relationship between heart rate variability (HRV) and the range of stenosis and severity of
coronary artery stenosis in patients with coronary heart disease. Methods: 220 patients with coronary heart disease who were admitted to
Shanghai Tenth People's Hospital from January 2015 to July 2018 were selected,all patients underwent coronary angiography and
24-hour dynamic electrocardiogram examination. They were divided into single-vessel stenosis group (68 cases), double-vessel stenosis
group (82 cases) and three-vessel stenosis group (70 cases) according to the range of stenosis. They were divided into mild group (steno-
sis< 50%, n=62), moderate group (50%<stenosis<70%, n=66) and severe group (stenosis= 70%, n=92) according to the severity of
stenosis. Another 51 healthy volunteers who received physical examination in our hospital during the same period were selected as con-
trol group. The indexes of HRV in patients with coronary heart disease and control group were recorded. The different coronary artery
disease patients with range of stenosis, and severity of stenosis in patients with normal average N-N interphase (SDNN), the normal period
between adjacent every 5 min R-R mean standard deviation (SDANN), the normal period between adjacent normal N-N RMS (RMSSD),
the phase difference between adjacent normal number above 50 ms cardiac accounted for the percentage of the total number of cardiac
(pNN50), low frequency (LF), high frequency (HF) and low frequency/high frequency ratio (LF/HF) were compared. Results: There were
no significant differences in RMSSD, pNN50, LF and HF between the patients with coronary heart disease and the control group (P>0.
05). The SDNN and SDANN of patients with coronary heart disease were lower than those of the control group, and the LF/HF value was
higher than that of the control group (P<0.05). There were no significant differences in pNN50, LF and HF among patients with different
coronary stenosis range and severity (P>0.05). With the increase of coronary stenosis or the severity of the severity of coronary stenosis,
the SDDN,SDANN and RMSSD decreased gradually, the LF/HF value gradually increased (P<0.05). Conclusion: HRV is a good indica-
tor for assessing cardiac autonomic function, the values of SDDN, SDANN, RMSSD and LF/HF can be used as a good index to evaluate the
degree and range of coronary artery stenosis in patients with coronary heart disease, which have important clinical guiding significance.

Key words: Heart rate variability; Coronary artery stenosis; Coronary heart disease; Severity of stenosis; Range of stenosis

Chinese Library Classification(CLC): R541.4 Document code: A

Article ID: 1673-6273(2019)09-1679-04

* AT - BT TR 4T H (20158Y384)

YEB RN AE4(1975-), 5 AR, ZESIN, WG085 TH TS, E-mail : asbwpj@163.com
(ticke H 191:2018-09-27 4232 H 1§]:2018-10-21)




<1680 -+  DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.9 MAY.2019
RIS 1 FRE %

SO e — T E DLRR)Co U RSB , R, T
TG SR B A o A A A Sl O Y R S
IR R e i ES A, b 3R PR R 5 L i A P AR A
B FACEZE AL W FEREYIY R, e & S BOE NPz , 51 KO
W, BT, 2 R, PR T 5 RGO IE B EA 2 ThRER
P, 0> A8 7P (Heart rate variability, HRV )2 /2 B0 Il H 20
BEMZRIG PR TORIFE bR , FEAS R 73 B S O ARAE — e I ) N
PR RO 3l S S0 N I ] S50 5 AR A, Sl U SRR AR A 1 R
R T, ARRRRY]LHRY B AT S O HER SO PRI
B, St iR TG FEAE B YIOC R, WA AP AG e DK e A 19 R 4
FEARIC, AR F BRI O R A DR AR S S R Bk
SRR YU S B AR R OC R , BT I RO e B v FR 3t
2% HGEWT

1.1 —Rg&E#

TR VTS N REEBE 2015 4F 1 H 2 2018 4% 7 A )
(A Bt Lo R B 220 1], A AARHE : (AT A B A
KT ISR (2) B 32 et ki % & 24h
IO HEBRIS R e R, IR ARREIR RN I . Mo ;
) ABERTAREAZ A IR & ; (4) BE KRR S B F
AT HEBRARUE: (D GIF B A RGISEN , WA S0 , bl
DRI 5 () FRAREEMLO T35 5 (B) &N R 5 R A O R
WG E, LR AAE ; (4)RBISMEAL ; OB~
(6) 2 MO DA RS o S B 51 151 ) 398 R e A ez ) £t
SRR TEFAE % BB, 6 O SR 3 5 0] R — B L A 22
TG FE SL(P>0.05), AW e, L3R 1. gl T AR
PR BEARFRZE b1 S D HEHEAR Y .

® 1 AABRE-RABLER

Table 1 Comparison of general information between two groups of patients

Age Sex Body mass index Combined Diabetes mellitus
Groups n
(year) (male / female) (kg/m?) hypertension (n) (n)
Patients with coronary
220 61.35+ 524 121/99 24.15% 3.16 135 74
heart disease
Control group 51 60.52+ 6.42 30/21 23.25+ 4.12 35 14
XY/t 0.687 0.245 0.152 0.934 0.722
P - 0.494 0.620 0.563 0.334 0.395
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Table 2 Comparison of HRV indexes between patients with coronary heart disease and control group(x+ s)

Groups n SDNN(ms) SDANN(ms) RMSSD(ms) pNN50(%) LF(HZ/ms) HF(HZ/ms) LF/HF
Patients with coronary
) 220 126.63+ 21.42 123.24% 3145 3525+ 11.53 13.16% 13.14 15.14% 7.24 9.43% 6.36 1.74+ 0.45
heart disease
Control group 51 147.14+ 20.41 144.13% 32.13 38.45% 10.25 13.84+ 1042 16.97+ 8.42 10.28% 6.42 1.56x 0.25
t - 3.241 2.513 1.822 1.425 0.649 0.536 2.536
P - 0.000 0.000 0.070 0.063 0.241 0.231 0.000

2.2 FEERFETH,ETCEEE HRV {5iRrL %
AN TR) e ke 75 J R R & pNINSO \LF \HF # K i o4t it
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Table 3 Comparison of HRV indexes in patients with different range of coronary artery stenosis(x+ s)
Groups n SDNN(ms) SDANN(ms) RMSSD(ms)  pNN50(%) LF(HZ/ms) HF(HZ/ms) LF/HF
Single-vessel
. 68 138.24+ 3442  136.58% 31.14 42.15+ 13.13  13.36% 4.24 15.87+ 6.42 9.49+ 4.14 1.69+ 0.23
stenosis group
Double-vessel
) 82 12425+ 3324 125.83% 25.24* 35.06%+ 15.24° 13.29+ 3.34 15.03+ 5.42 9.48+ 2.53 1.73+ 0.35*
stenosis group
Three-vessel
) 70 118.14% 24.25* 107.25% 36.53* 28.76% 13.52* 12.80+ 3.24 14.57+ 5.14 9.32+ 3.24 1.81+ 0.41*
stenosis group
F - 31.465 47.441 6.253 4.425 1.535 0.524 24.255
P - 0.000 0.000 0.032 0.072 0.341 0.645 0.000

Note: compared with single-vessel stenosis group, ‘P<0.05; compared with double-vessel stenosis group, "P<0.05.
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Table 4 Comparison of HRV indexes in patients with different severity of coronary artery stenosis(x+ s)

Groups n SDNN(ms) SDANN(ms) RMSSD(ms) pNN50(%) LF(HZ/ms) HF(HZ/ms) LF/HF
Mild group 62 143.56% 29.64  140.27+ 37.16  39.98% 7.81 13.68+ 7.75 16.32+ 5.62 10.19% 6.75 1.51+ 1.21
Moderate group 66 126.36% 3525*  125.17+ 41.16* 35.63+ 7.24*  13.24% 6.53 1531+ 4.42 9.44+ 6.23 1.77x 1.35°
Severe group 92 11541+ 27.25%  110.37+ 35.63® 31.79% 6.42®° 1275+ 6.24  14.22+ 4.14 891+ 4.24 1.87+ 1.42®

F 43.146 35.145 5.134 4387 4914 0.921 28.942

P 0.000 0.000 0.046 0.069 0.172 0.367 0.000

Note: compared with mild group, *P<0.05; compared with moderate group, "P<0.05.
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