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Association between the heart rate variation and the prognosis in patients
with acute heart failure at hospital admission and discharge
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Abstract . Objective To explore the correlation between heart rate changes at admission and discharge and prognosis in
patients with acute heart failure. Methods One hundred and sixty-nine patients diagnosed with acute heart failure at

Qilu Hospital of Shandong University were included from January 2018 to November 2021, then a one-year follow-up
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was conducted. Using the median value of 11 beats/min as the cutoff for the difference in heart rate at admission and
discharge, patients were divided into the heart rate difference <11 beats/min group (n=284) and the heart rate difference
=11 beats/min group (n=85). The baseline demographic characteristics, physical examination, history of underlying
diseases, and laboratory test results between the two groups were compared. Log-rank test was used to compare the
difference in one-year survival rates between the two groups, and Kaplan-Meier survival curves were plotted. For the
primary outcome, multivariate Cox regression analysis was conducted to explore the relationship between changes in
heart rate at admission and discharge and survival status during the vulnerable period as well as at one-year follow-up.
For the secondary outcomes, multivariate Cox regression analysis was conducted to investigate the relationship between
changes in heart rate at admission and discharge and the recurrence during the vulnerable period and one year follow-up.
Binary Logistic regression analyzed the relationship between changes in heart rate at admission and discharge and the
6-minute walk distance. Additionally, multiple linear regression explored the relationship between patients’ heart rate
changes at admission and discharge and quality of life among patients. Results The results of Log-rank analysis indica-
ted that the patients in the heart rate difference <11 beats/min group had higher risk of death compared to the patients in
the heart rate difference =11 beats/min group, with a statistically significant difference in one-year all-cause mortality
(Log-rank P=0.002). Multivariate Cox regression indicated that the patients in the heart rate difference <11 beats/min
group had higher risk of death ( vulnerable period: HR=2.939, 95%CI; 1.038-8.321; one-year follow-up: HR=3.837,
95%CI; 1.383-10.644) , with statistically significant differences ( P<0.05). Older age ( HR=1.046, 95%CI. 1.008-
1.085, P=0.017), history of atrial fibrillation ( HR=2.530, 95%CI; 1.019-6.278, P=0.045), heart rate difference
<11 beats/min ( HR=3.837, 95% CI . 1.383-10.644, P=0.010), and NT-proBNP reduction <30% ( HR = 4.269,
95%CI; 1.809-10.074, P=0.001) were independent risk factors for all-cause mortality in acute heart failure patients.
Cox regression analysis showed that the patients in the heart rate difference <11 beats/min group had higher risks of dis-
ease (one-year follow-up: HR=1.794, 95% CI. 1.150-2.799) compared to the patients in the heart rate difference
=11 beats/min group, with a statistically significant difference in one-year rehospitalization rate( P<0.05). The results
of binary Logistic regression indicated that patients in the heart rate difference <11 beats/min group had significantly
higher risk (OR=4.593, 95%CI:2.184-9.661) of a 6-minute walking distance less than 450 meters compared to the
patients in the heart rate = 11 beats/min group (P<0.05). Conclusion Changes of heart rate between admission and
discharge in patients with acute heart failure are associated with mortality within one year. A smaller heart rate difference
is associated with a higher risk of death within one year after discharge. Patients with a greater heart rate differential at
admission and discharge have a significantly greater benefit than patients with a smaller heart rate differential in terms of
1-year rehospitalization and 6-minute walk distance.
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Table 1 Basic characteristics of patients with acute heart failure under different heart rate variations/x+s, n( %)
e PNCAPE 1 ARG LR 2 (E 2
e <11 ¥/min(n=84) =11 ¥/min(n=85) X/t P
G Ve 65.86+15.23 59.99+17.71 2.309 0.022
5
5 44(52.38) 47(55.29) 0.144 0.704
i©@ 40(47.62) 38(44.71)
2
7= 39(46.43) 42(47.93) 0.151 0.698
G 45(53.57) 43(52.07)
R
2 37(44.05) 38(44.71) 0.007 0.931
& 47(55.95) 47(55.29)
BE/cm 165.26+8.45 165.96+8.25 -0.547 0.585
e/ kg 66.70+15.61 67.18+13.79 -0.212 0.832
9 R 32
LR 16(19.05) 18(21.18) 0.119 0.730
HAh, 68(80.95) 67(78.82)
DUIREST R
Il 37(44.05) 40(47.06) 0.154 0.694
m-~1v 47(55.95) 45(52.94)
fEBEREL
1 68(80.95) 71(83.53) 0.192 0.661
=1 16(19.05) 14(16.47)
H 53(63.10) 43(50.59) 2.693 0.101
T 31(36.90) 42(49.41)
TR I
H 49(58.33) 44(51.76) 0.737 0.391
7 35(41.67) 41(48.24)
W8 R
H 25(29.76) 34(40.00) 1.949 0.163
g 59(70.24) 51(60.00)
J B
H 11(13.10) 20(23.53) 3.071 0.080
7 73(86.90) 65(76.47)
ABe e K/ mmHg 133.32+27.05 127.98+30.05 1.215 0.226
ABe&F ik K/ mmHg 73.82+16.12 74.98+17.33 -0.448 0.654
NT-proBNP F [t 30%
P 55(65.48) 66(77.65) 3.078 0.079
& 29(34.52) 19(22.35)
R B A2 AR 7
P 56(66.67) 58(68.24) 0.047 0.828
w 28(33.33) 27(31.76)
AR
P 51(60.71) 42(49.41) 2.181 0.140
& 33(39.29) 43(50.59)
ST AR A
2 77(91.67) 77(90.59) 0.061 0.805
& 7(8.33) 8(9.41)
S T R0
7= 33(39.29) 36(42.35) 0.165 0.685
= 51(60.71) 49(57.65)
TS
el 12(14.29) 17(20.00) 0.970 0.325
Jc 72(85.71) 68(80.00)

7 :1 mmHg=0.133 kPa,
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Table 2 Analysis of recurrence within vulnerable period or one year of follow-up and 6minute walk test
in different groups based on the differences in heart rate between admission and discharge

A% HR/OR 95%CI P

Gy A 1.449 0.892~2.353 0.134
1 4E AR 1.794 1.150~2.799 0.010
6MWT 4.593 2.184~9.661 <0.001

 : Cox [EIHHT 5 Logistic EUEMTIREE A TS B AT 18 =BG I 09k HERIS 5 8i % NT-proBNP T [ 2 5 i

i1 30% .,

ZICERMEEIH AT a5 R R, A BE O 2ZEE H=11 K/min 41, BUAETE Bia 1 22 H2E R L5t

<11 K/min 20 B & A TG PE & T AR O R 2%

FE Y (P>0.05), W3,

K3 OAFEINABE ORI 4B H AT UL

Table 3 Comparison of quality of life among acute heart failure patients with different heart rate variations

E B(95%CI) SE t P

W -5.394(-14.578~3.791) 4.651 -1.160 0.248
AFi 0.598(0.438~0.758) 0.081 7.372 <0.001
TR (A vs. ) -5.163(-10.489~0.164) 2.697 -1.914 0.057
BEIRIG (A vs. TC) 2.314(-2.669~7.297) 2.524 0.917 0.361
i (FC vs. ) 0.843(-5.224~6.910) 3.072 0.274 0.784
.;fé?%%ﬁﬁ;jﬁ%;“ Wmin flvs. 55000 ~1.524~8.144) 2.448 1.352 0.178
NT-proBNP F [t it 30% (75 vs. J2:) 5.480(0.295~10.665) 2.626 2.087 0.038
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