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Impact of average heart rate over 24-hour on all-cause death in elderly patients

with coronary heart disease
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[ Abstract] Objective To investigate the effect of 24-hour average heart rate (AHR) on all-cause mortality in elderly patients with
coronary heart disease (CHD). Methods A total of 262 elderly CHD patients admitted in our hospital from June 2010 to June 2012
were recruited in this study. According to the results of 24-hour ambulatory electrocardiography ( Holter examination) before
discharge, they were divided into 24 h AHR =75 times/min group (n=71) and 24 h AHR<75 times/min group (n=191) at the cut
point of 75 times/min. The follow-up was carried out from December 1, 2010 to June 31, 2016, at an interval of 6 months, with
all-cause death as the main endpoint. Their baseline data and laboratory indicators 24 h before discharge and causes of death during
follow-up were collected and compared. SPSS statistics 19. 0 was used to analyze the data. According to the data type, Student’s ¢ test,
Wilcoxon rank sum test and Chi-sqaure test were used for comparison between groups. Kaplan-Meier survival curve was plotted to
analyze the cumulative survival rate between groups. Multivariate Cox proportional hazard model was applied to evaluate the risk factors
of all-cause mortality in CHD patients during follow-up. Results The median period of follow-up was 40. 7 months, and whole data of
these patients were collected. Compared with the 24 h AHR<75 times/min group, the 24 h AHR =75 times/min group had signifi-
cantly higher white blood cell count, serum level of low-density lipoprotein cholesterol and urinary content of microalbumin ( P<0.05).

The total mortality rate during follow-up was 6. 87% ( 18/262). The all-cause mortality rate [ 15. 49% (11/71) vs 3.66% (7/191) ;
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P=0.002] and CHD mortality [ 9.86%(7/71) vs 1.57%(3/191) ; P=0.005] was obviously increased in the 24 h AHR =75 times/min

group than the 24 h AHR<75 times/min group. Kaplan-Meier survival analysis showed that the cumulative survival rate of patients with
24 h AHR =75 times/min was statistically lower than that of the patients with 24 h AHR<75 times/min ( P=0.001). Multivariate Cox
proportional hazard model analysis showed that after adjustment for confounding factors, 24 h AHR =75 times/min (HR=4. 604, 95%CI
1.343-15.784; P=0.015) and smoking (HR=3.943, 95%CI 1.009-15.412; P=0.049) were determined as independent risk factors

for all-cause death in the elderly CHD patients. Conclusion

The all-cause mortality is significantly increased in the elderly CHD

patients with 24 h AHR=75 times/min. So, the mortality may be reduced by controlling 24 h AHR and quitting smoking.
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Table 1 Comparison of baseline data between two groups
24 h AHR=75 times/min group 24 h AHR <75 times/min group
Ttem P value
(n=7T1) (n=191)
Age(years, x+s) 70.6+5.8 71.9+8.8 0.172
Female[ n( %) ] 41(57.74) 122(63.87) 0.363
Body mass index (kg/m?, xs) 25.00+4. 54 24.32+3.96 0.179
Smoking[ n(%) ] 35(49.30) 70(36. 65) 0.063
Hypertension[ n( %) ] 47(66.20) 137(71.73) 0.384
Diabetes mellitus[ n( %) ] 12(16.90) 46(24.08) 0.213
Cerebral infarction[ n( %) | 12(16.90) 28(14.66) 0. 654
Aspirin[ n( %) ] 69(97.18) 189(98.95) 0.297
Statins[ n( %) ] 70(98.59) 189(98.95) 1. 000
Beta-blockers[ n( %) ] 59(83.10) 171(89.53) 0.562
F2 2HBEIGKERILE
Table 2 Comparison of clinical indices between two groups
WBC Blood glucose LDL-C SCr MAU[ mg/L, LVEF
Group " (x10°/L, +s) (mmol/L, x+s) (mmol/L, x+s) (mmol/L, x+s) M(Qy, Q3)] (%, x+s)
24 h AHR=75 times/min 71 7.31x4.06 5.75+1.03 2.69+0. 65 80.53+49. 41 7.5(3.7,21.5)  58.89x16.41
24 h AHR<75 times/min 191 6.03+1.57 5.88+2.22 2.27+0.57 72.03+25.17 3.7(2.4,13.4) 62.52+7.96
P value 0.045 0.525 <0.001 0. 170 0.001 0.077

AHR ; average heart rate; WBC; white blood cell; LDL-C: low-density lipoprotein cholesterol ; SCr: serum creatinine; MAU ; microalbuminuria; LVEF;

left ventricular ejection fraction.

R3 2HBERTREERLR

Table 3  Comparison of mortality between two groups [n(%)]
Group n CHD CD RD Other Total
24 h AHR=75 times/min 71 7(9.86) 3(4.22) 0(0.00) 1(1.41) 11(15.49)
24 h AHR< 75 times/min 191 3(1.57) 2(1.05) 100.52) 1(0.52) 7(3.66)
P value 0. 005 0.125 - 0. 468 0. 002

AHR ; average heart rate; CHD:

coronary heart disease; CD: cerebrovascular disease; RD: respiratory disease.
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Figure 1 Kaplan-Meier survival curve in two groups

AHR: average heart rate.
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Table 4 Cox survival regression analysis in elderly patients with CHD

Factor B SE Wald HR(95% CI) P value
Age 0. 053 0. 049 1.193 1.055(0.958-1.161) 0.275
BMI -0. 048 0.074 0.414 0.953(0.824-1.103) 0.520
Female 0.534 0. 644 0. 689 1.706(0.483-6.023) 0.407
Smoking 1.372 0. 695 3.892 3.943(1.009-15.412) 0. 049
HT 0.414 0. 658 0.397 1.513(0.417-5.492) 0.529
DM 0. 809 0. 646 1.570 2.247(0.633-7.970) 0.210
MAU -0.022 0. 021 1. 100 0.978(0.939-1.019) 0.294
LVEF<35% 0.977 1.119 0.763 2.657(0.297-23.792) 0.382
24 h AHR =75 times/min 1.527 0. 629 5.899 4.604(1.343-15.784) 0.015

CHD: coronary heart disease; BMI; body mass index; HT: hypertension; DM diabetes mellitus; MAU: microalbuminuria; LVEF: left ventricular

ejection fraction; AHR: average heart rate.



TR LA B RAE

20194F4 H 28 H 18 % %54 1Y] Chin J Mult Organ Dis Elderly, Vol.18, No.4, Apr. 28, 2019

- 289 -

FESEA BV . RMETERO A MR T B
i (Paris BTREPERFST ) 02 04 TN 22 SCALA R T 1
M 7SS =P (H3ETF 24 h AHR 5 & NET-1
TSR | — TS H AT 5 1 1% i s BA B it 5 1
KB, 24 h AHR J& 4= FIFE T~ /5 S0 00 <7 fe 6 PR R
T OB AE I 52 v AR & B 7 T A
%A B A I LSS 24 h AHR 1E g #ii0 4 IAE T [
RNREHRZ—, AT 8,24 h AHR=
75 W/ min HEH R EAFR B EMT 24 h AHR<
75 /min 4, FRRIESE 24 h AHR 5 %4 CHD #
H BT B UG WO IS P SE T I
ST MR C SR 2 | IRIE 2= H 1997 4F &k RAE
JAMA BABIBETT 20 4 BF 5% 45 SR BH | WA 2 4 fif
F MR RN R A 1 SR T 2002 4F R R AE Ann
Epidemio [ 5T 1 268 4] 55 1 & 4F AFFREDS 12 4F
AIBABNIF S R, 55 RS W 25 4 B, A 2
FET-FI CHD BET- 1 f& B 4 40 31 F % 56. 00% i
93. 00% , 15 W W AR 2 v ] 55 PR 4 AN E 2R 2
— AR AT AR BT AL AR PET -, B,
IR A AR IRAT TN A CHD fEpe i, 4t
FLIE )08 — B IG 7 5, #2724 h AHR AN
TR AT R SRR A R BT T

AAEGE R BRPELE FAREAS S /D, o] BEAFAE IR AT .
BT IR S S AR 9 B 285 5 5 R B A L IRl A 1 % %
Dy AT, 7 B4 J5 A 0] g H B 22 o B KRR AR
TORFST , [FIRHISR T CHD 03 e 4o 5
R T 2 AR

[ &% k]

(1] BRfBAR, miEss, X004, 45 P ELG s i 2016[1].
FPEJERR A, 2017, 32(6): 521-530. DOI: 10. 3969/j.
issn. 1000-3614. 2017. 06. 001.

Chen WW, Gao RL, Liu LS, et al. Chinese cardiovascular diseases
report (2016)[J]. Chin Circ J, 2017, 32(6) : 521-530. DOI.
10. 3969/j. issn. 1000-3614. 2017. 06. 001.

[2] Fihn SD, Gardin JM, Abrams J, et al. 2012 ACCF/AHA/ACP/
AATS/PCNA/SCAL/STS guideline for the diagnosis and manage-
ment of patients with stable ischemic heart disease: a report of the
American College of Cardiology Foundation/American Heart Asso-
ciation Task Force on Practice Guidelines, and the American
College of Physicians, American Association for Thoracic Surgery,
Preventive Cardiovascular Nurses Association, Society for Cardio-
vascular Angiography and Interventions, and Society of Thoracic
Surgeons[ J]. Circulation, 2012, 126(25) ; 354-471. DOI; 10.
1161/CIR. 0b013e318277d620.

[3] Aune D, Sen A, 6'Hartaigh B, et al. Resting heart rate and the
risk of cardiovascular disease, total cancer, and all-cause mortality ;

a systematic review and dose-response meta-analysis of prospective

(6]

[7]

[10]

[11

[a

[12

[

[13

[

[14

[l

studies[ J]. Nutr Metab Cardiovasc Dis, 2017, 27(6);: 504 -
517. DOI: 10. 1016/j. numecd. 2017. 04. 004.

Ho JE, Bittner V, DeMicco DA, et al. Usefulness of heart rate at
rest as a predictor of mortality, hospitalzation for heart failure,
myocardial infarction, and stroke in patients with stable coronay
heart disease [ data from the Treating to New Targets ( TNT)
trial ] [J]. Am J Cardiol, 2010, 105: 905-911. DOI. 10. 1016/
j. amjcard. 2009. 11. 035.

Chen Y, Yang X, Nguyen Pham V, et al. Heart rate control is
associated with reduced cardiovascular events in Asian patients
with coronary artery disease treated with bisoprolol ( BISO-CAD) .
results from a multi-national, real-world experience[ J]. Curr Med
Res Opin, 2018, 34(2) . 217-225. DOI. 10. 1080/03007995.
2017. 1363729.

Palatini P, Julius S. Elevated heart rate: a major risk factor for
cardiovascular disease[ J]. Clin Exp Hypertens, 2004, 26(7-8) :
637-644.

Tadic M, Cuspidi C, Grassi G. Heart rate as a predictor of cardio-
vascular risk[ J]. Eur J Clin Invest, 2018, 48 (3):. el12892.
DOI: 10. 1111/eci. 12892.

Bshm M, Reil JC, Danchin N, et al. Association of heart rate
with microalbuminuria in cardiovascular risk patients: data from
[-SEARCH[ J]. J Hypertens, 2008, 26(1): 18-25. DOI. 10.
1097/HJH. 0b013e3282{05¢8a.

Waldron JS, Baoku Y, Hartland AJ, et al. Urine microalbumin
excretion in relation to exercise-induced electrocardiographic
myocardial ischaemia[ J]. Med Sci Monit, 2002, 8(11); 725-727.
Muntner P, Bowling CB, Gao L, et al. Age-specific association of
reduced estimated glomerular filtration rate and albuminuria with
all-cause mortality[ J]. Clin J Am Soc Nephrol, 2011, 6(9):
2200-2207. DOI. 10.2215/CJN. 02030311.

Reil JC, Custodis F, Swedberg K, et al. Heart rate reduction in
cardiovascular disease and therapy[ J]. Clin Res Cardiol, 2011,
100(1) : 11-19. DOI: 10. 1007/500392-010-0207-x.

Alhalabi L, Singleton MJ, Oseni AO, et al. Relation of higher
resting heart rate to risk of cardiovascular versus noncardiovascular
death[ J]. Am J Cardiol, 2017, 119(7) : 1003-1007. DOI: 10.
1016/j. amjcard. 2016. 11. 059.

BOUHE. DR GEORCR ML T]. PRI E e 4
&, 2006, 34(6) ; 574-576. DOI; 10.3760/j:issn;0253-3758.
2006. 06. 033.

Huang YZ. Research progress on the relationship between heart
rate and coronary heart disease [ J]. Chin J Cardiol, 2006,
34(6): 574 - 576. DOI. 10. 3760/ issn: 0253-3758. 2006.
06. 033.

Korshgj M, Lidegaard M, Kittel ¥, et al. The relation of ambula-
tory heart rate with all-cause mortality among middle-aged men; a
prospective cohort study[ J]. PLoS One, 2015, 10(3) : e0121729.
DOI: 10. 1371/journal. pone. 0121729.

Lam TH, He Y, Li LS, et al. Mortality attributable to cigarette
smoking in China[ J]. JAMA, 1997, 278(18) : 1505-1508.
Lam TH, He Y, Shi QL, et al. Smoking, quitting, and mortality
in a Chinese cohort of retired men[ J]. Ann Epidemiol, 2002,
12(5) : 316-320.



