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Heart Rate Recovery after Hospital-based Rehabilitation in Ml with low
ejection fraction

Sang Beom Kim®', Kyeong Woo Lee?, Jong Hwa Lee?, Young Hwan Kim'*
Dong-A University Hospital, Department of Rehabilitation Medicine?

Introduction

Heart rate recovery (HRR) is defined as the rate at which heart rate decrease within the
following minutes after the cessation of physical exercise and is non-invasive assessment
of autonomic cardiac dysfunction. It has been implicated with risk of cardiovascular
events and mortality. Thus, it is widely used as a guide to monitor changes in training
status. And several studies showed CR improved HRR in the patients with various heart
diseases.

Objectives

To evaluate the effects of hospital-based cardiac rehabilitation (CR) on HRR and
functional capacity according to the ejection fraction (EF) after acute myocardial
infarction (AMI).

Method

We retrospectively reviewed the medical records of the AMI patients who had done
Hospital-based CR from 2016 to 2018. Thirty three patients were recruited. The patients
were divided into two groups according to EF. Patients with EF 50% and over were
allocated to normal EF group and patients with EF under 50% were to low EF group. All
patients underwent an exercise tolerance test (ETT) 2 weeks after AMI for the first time.
According to the result of initial ETT and functional ability, patients started hospital-based
CR. And second test was conducted 3 months after AMI. After achieving a peak workload,
the treadmill was stopped and the patients recovered in a comfortable and relaxed
seated or standing position. HRR was defined as the difference between the maximal
heart rate (HR) and the HR measured at specific time intervals — one minute after
cessation (HRR1) and 5 minutes after cessation (HRR5).

Results

There were no significant differences in the baseline characteristics between two groups
except for ejection fraction (Table 1). After hospital-based CR, normal EF group showed
improvements in maximal HR, exercise time and HRR5. Low EF group showed
improvements in maximal systolic blood pressure, peak oxygen consumption, maximal



metabolic equivalents, exercise time and HRR5 (Table 2). After hospital-based CR, the
changes in maximal systolic blood pressure, maximal heart rate, heart rate immediately
and 5 minutes after cessation of the test between groups showed significant differences
(Table 3).

Conclusion

The results showed that hospital-based CR improved HRR and functional capacity,
irrespective of initial ejection fraction. But the difference of effect size on HRR and
functional capacity seemed not significant, when patients were divided by the criteria of
EF 50%.

Table 1. Baseline characteristics

MNormal EF (n=15) Low EF (n=18) p-value

Age (year) 60.33+8.809 55.77x875 0.145
Sex (Man:Woman) 105 15:3

Type (STEMLNSTEMI) o6 126

BMI (kg/m2) 253206 2454+199 0155
Ejection fraction (%) 57721718 38.38+6.01 <0.001
Height {cm) 162.36+£10.38 166.12+7.09 0401
Weight (Kg) 66421961 67.99+8.49 0.486
DM 4 4 0.2843
HTN 8 8 0.682
Dyslipidemia 4 6 0.941
Smoking 2 9 0.073
Alcohol drinking 14 16 0.943

Values are presented as meantstandard deviation or number of patients.
STEMI, ST-elevation myocardial infarction; NSTEMIL non-ST-elevationmyocardial

infarction; BML body mass index; DM, diabetes mellitus; HTN, hypertension



Table 2. Comparison of exercise capacity in exercise tolerance test

Mormal EF (n=15) Low EF (n=18)
Initial 3 month p-value Initial 3 month p-value
HRrest 759741258  72.67+13.42 0851 7439:1313 70.39:1069 0191
SBPrest 1097341190  114.33:16.16 0209 11556+2330 1110622300 0695
DBPrest 67.07+8.67 69.33:7.01 0.462 68.11:1007 685021315 0793
HRmax  14057:1866  155.80:20.94 0011% 1353312409 13633:2531 0960
HRwool  11887:1461  127.60:14.10 0052 1144421913 1107221928 0257
HReoolS 70041533  94.93+14.44 0.729 963321511 80.61+1176 0014
SBPMZX 544042301  127.60+14.11 0868 1453342838 1574422760 0036
DEPmax 7947050 81.80210.13 0.660 80611578 78561723  0-906
VOZpeak  415:522 26.24£5.68 0.158 23132644  2622:723 0025
AT 19.43:3.58 20.32+6.55 Lo 19472521  2065:569 0185
Peak METs 59441 49 7.70:1.68 0.064 6.61+1.54 7.49:207 0.025
Berdse time 13 53,1 g2 1547141 0003 12724289 14.67+2.54 RIS
HERS 2140781 28.20:14.31 0068  9g9:1252 25.61:1603 0144
HRRS 0.002+ 0,013+

432741343 60.87221.24 39.00+17.96 46.72+19.04

Values are presented as meanzstandard deviation.

HRrest, resting heart rate SBPrest resting systolic blood pressure; DBPrest resting diastolic blood
pressure; HRmax, maximal heart rate; HRcool, heart rate 1 minute after cessation; HRcoolS, heart rate 5
minutes after cessation; SBPmax, maximal systolic blood pressure; DBPmax, maximal diastolic blood
pressure; VOZpeak, peak oxygen consumption; AT, anaerobic threshold: METs, metabelic equivalent tasks;
HRR1, heart rate recovery 1 minute after cessation; HRR3, heart rate recovery 5 minutes after cessation

*p«0.05 for comparison with initial results in each group by the Wilcoxon signed-rank test



Table 3. Comparison of changes in exercise capacity after hospital-based cardiac rehabilitation

Mormal EF (n=15) Low EF (n=18) P-value
HRrest 0221201 -4+11 66 0.478
SBPrest 461573 -1.5+18.39 0411
DEPrest 2.26=0.88 0.38+9.22 0.6582
HRmax 15331837 121061 0.009*
HReool 87321439 -3.72+14.65 0.027%
HRcools -206+1203 -6.72+10.08 0.033*
SBPmax 220425 86 11.11+1965 0.049*
DBEPmax 2331232 -205+1813 0.970
VO2peak 208+515 3.08+4 60 0278
AT 0.80+5 36 117+409 0423
Peak METs 0.85£1.55 0.08+1.31 0.628
Exercise time {min) 1931153 194+186 0.766
HRR1 6.8+12.60 472+12 68 0.551
HRRS 17.6+15.68 TT72+£11.29 0.082

Walues are presented as meanzstandard deviation.

HRrest, resting heart rate; SBPrest resting systolic blood pressure; DBPrest resting diastolic blood
pressure; HRmax, maximal heart rate; HRcool, heart rate 1 minute after cessation; HRcoolS, heart rate 5
minutes after cessation; SBPmax, maximal <ystolic blood pressure; DBPmax, maximal diastolic blood
pressure; VO2peak, peak oxygen consumption; AT, anaercbic threshold; METs, metabolic eguivalent tasks;
HRR1, heart rate recovery 1 minute after cessation; HRRS, heart rate recovery 5 minutes after cessation

*p=0.05 by Mann—Whitney U test



