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Time of the low-level
cardiopulmonary exercise test
does not affect the evaluation of
acute myocardial infarction in
stable status
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Yajun Xue!?, Yifang Yuan?*, Rong He', Fei Shet!, Tingting Lv! and
Ping Zhang'*

Department of Cardiology, Beijing Tsinghua Changgung Hospital, Beijing, China, 2Peking University

Clinical Research Center, Peking University First Hospital, Beijing, China, *Department of
Epidemiology and Biostatistics, Peking University School of Public Health, Beijing, China

Introduction: Cardiopulmonary exercise test (CPET) provides the means to
evaluate the cardiopulmonary function and guide cardiac rehabilitation. The
performance of acute myocardial infarction (AMI) patients at different times is
different on CPET.

Materials and methods: This was a cross-sectional study. Patients diagnosed
as AMl in stable status were included and performed the low- level CPET (RAMP
10W). CPET variables at different times were compared among four groups.

Results: Sixty and one patients with AMI conducted the low-level CPET from
3 to 15 days after AMI. Patients were stratified according to quartiles of CPET's
time: 5in 3-6 days group, 34 in 7-9 days group, 14 in 10-12 days group, 8 in
13-15 days group. Only VO2/HR at rest showed statistically different among
the four groups.VO2/HR at rest in 3—6 days group and 10—12 days group were
higher than in 13-15 days group (3.4 £+ 0.85, 3.18 + 0.78 vs. 2.50 £+ 0.49
ml/beat, p < 0.05). Patients with complete revascularization had higher peak
heart rate and blood pressure product and peak breathing reserve (BR), and
lower Borg score compared with incomplete revascularization. And patients
with LVEF >50% had higher peak BR compared with LVEF 40-50%.
Conclusion: It was safe and efficient to conduct the low-level CPET in stable
AMI patients 3 days after onset. Time was not an effector on cardiopulmonary
function and exercise capacity and prognosis in AMI during CPET. Complete
revascularization and normal LVEF should be good for exercise test in AMI.
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acute myocardial infarction, cardiopulmonary exercise test (CPET), time, cardiac
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Introduction

Acute myocardial infarction (AMI) has become an
important cause of emergency medical treatment, readmission,
and death (1). Cardiac rehabilitation (CR), including exercise
training, lifestyle intervention, and health education is
recommended as the Class I for patients with AMI (2-5).
Exercise rehabilitation improves physical activity levels (6) and
modifiable cardiovascular risk factors, including abdominal
adiposity, impaired glucose tolerance, hypertension, low
serum high-density lipoprotein cholesterol (LDL-C), and
hypertriglyceridemia in AMI patients (7-9).

Cardiopulmonary exercise test (CPET), a non-invasive and
safe approach to evaluate exercise capacity and cardiopulmonary
function, plays an irreplaceable role in rehabilitation guidance,
treatment effect assessment, and prognosis evaluation (10-
14). CPET has been widely used in early AMI to evaluate
prognosis and guide exercise training (15-17). It is reported
that the time of CPET in AMI ranges from 3 days to 7 weeks
after AMI, including in hospital and after discharge (18-22).
The performance of AMI patients on different time’s CPET
is different, however, the effect of CPET’s time is not well
recognized. The purpose of this study is to explore the effect
of CPET’s time on the performance of AMI patients and the
efficacy and safety of CPET at different times.

Materials and methods

Study population

This was a cross-sectional study that included patients
diagnosed as AMI and performed CPET in Beijing Tsinghua
Changgung Hospital from June 2018 to March 2019. Patients
with AMI were firstly treated with the emergency coronary
intervention, then performed CPET when in stable status.
The stable AMI patients were those (1) no chest pain; (2)
no further increase in myocardial injury markers; (3) no
manifestation of decompensated heart failure (HF); (4) no
new ischemic symptoms and signs; (5) no severe arrhythmia.
AMI patients with severe comorbidities (e.g., infection,
thromboembolism, respiratory failure, etc.) or complications
(e.g., severe arrhythmia, cardiogenic shock, HF [left ventricular
ejection fraction (LVEF) <40%, etc.,] performed CPET after
the condition were stable. All patients were provided and
signed CPET informed consent. The study was approved by
the Beijing Tsinghua Changgung Hospital Research Ethics
Committee (18084-0-01) that followed for the World Medical
Association Declaration of Helsinki.

Cardiopulmonary exercise test

CPET was performed on a cycle ergometer (Miraclink-
200P, China) in an air-conditioned room. Patients with AMI
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underwent the low-level CPET, namely RAMP10W scheme.
Patients firstly sit for 3 min, then cycled without load for 3 min
and continued with the incremental work rate of 10 W/min
until the peak respiratory exchange rate (RER) reached 1.0,
or Borg score got 12-13 points, or the patient requested to
stop. During the exercise period, the speed of the treadmill
was required to maintain 60 rpm. Patients finally had a rest
for 8min. The 12-lead electrocardiogram, heart rate (HR),
and blood pressure were continuously monitored using an
automated sphygmomanometer (Tango M2, SunTech, USA)
every 2min during the test. Inhaled and expired gasses were
collected by a face mask every 3s and analyzed breath-by-
breath using the Geratherm Respiratory (Ergostik, Blue Cherry
Software, Germany). Because the purpose of the test was to
guide the CR in AMI, CPET was generally stopped around the
anaerobic threshold (AT) by the cardiologists. The peak oxygen
uptake (VO2) was the average value of the highest value during
the last 30s of exercise, and AT was determined by the slope
method or the ventilation equivalent method (14). Gas flow and
concentration calibration were corrected daily before the test.

Statistical analysis

All data were analyzed using SPSS 21.0 software.
Measurement data were expressed as mean =+ standard
deviation. Comparison between groups was tested by one-way
analysis of variance and t-test, and comparison of count data
was analyzed by the chi-square test. P < 0.05 was considered
statistically significant.

Results

General clinical characteristics

A total of 61 patients with AMI in stable status performed
CPET. The low-level CPET was conducted from 3 to 15
days after AMI (Figure 1). Patients were stratified according
to quartiles of the CPET’s times: 5 patients in 3-6 days
group, 34 patients in 7-9 days group, 14 patients in 10-12
days group, 8 patients in 13-15 days group. There was no
statistical difference among the four groups in baseline clinical
characteristics (Table 1).

CPET variables changes at different times

CPET variables were compared among the four groups, and
only VO2/HR at rest showed statistically different (Table 2).
VO2/HR at rest in 3-6 days group and 10-12 days group were
higher than in 13-15 days group (3.4 £ 0.85, 3.18 £ 0.78 vs.
2.50 £ 0.49 ml/beat, p < 0.05). However, other CPET variables,
like VO2 at AT, VO2/HR at AT, VO2/WR slope, VE/VCO2
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FIGURE 1
The distribution of CPET time
TABLE 1 General clinical characteristics.
Days 5.20 £ 1.30 8.10 +0.80 10.70 £ 0.80 13.88 £ 0.80 0.00
Age (years) 52.00 + 19.10 59.53 + 9.66 60.64 + 10.68 61.50 + 10.70 0.42
Man (%) 4 (80.0%) 28 (82.4%) 11 (78.6%) 5 (62.5%) 0.68
BMI (kg/cmz) 27.40 £ 4.56 25.88 +3.57 24.86 + 3.06 25.75£3.15 0.56
Risk factors n (%)
Smoking history 3(60.0%) 24 (70.6%) 10 (71.4%) 4(50.0%) 0.69
Hypertension 3 (60.0%) 19 (55.9%) 10 (71.4%) 4 (50.0%) 0.75
Diabetes mellitus 1(20.0%) 8 (23.5%) 4(28.6%) 3(37.5%) 0.85
Dyslipidemia 2 (40.0%) 26 (76.5%) 10 (71.4%) 7 (87.5%) 0.32
Medications n (%)
ACEI/ARB 4(80.0%) 27 (79.4%) 12 (85.7%) 8 (100.0%) 0.64
Beta blocker 5 (100.0%) 28 (82.4%) 13 (92.9%) 8 (100.0%) 0.59
Elective revascularization n (%) 2 (40.0%) 9 (26.5%) 3 (21.4%) 1(12.5%) 0.79
LVEF (%) 58.80 + 8.64 56.44 + 8.61 56.14 +7.12 58.38 +7.31 0.86

BMI, body mass index; ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; LVEE left ventricular ejection fraction.

Frontiers in Cardiovascular Medicine

03

frontiersin.org


https://doi.org/10.3389/fcvm.2022.1092787
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org

Zhao et al. 10.3389/fcvm.2022.1092787

TABLE 2 CPET variables in different times.

Variables 10-12 days 13-15 days Average
(n = 14) (n=28)

WR peak (watt) 77.60 = 37.16 70.35 £ 18.41 67.71 £ 16.68 65.50 + 26.38 69.70 £ 20.70 0.76
HR rest (bpm) 71.00 + 4.64 73.50 £9.70 7421 +7.44 73.63 £ 6.84 73.48 + 8.45 0.91
HR AT (bpm) 97.60 £ 6.95 97.15+12.93 96.86 £+ 7.39 99.38 + 16.35 97.41 £11.78 0.97
HR peak (bpm) 106.20 & 10.57 107.00 £ 14.62 105.86 & 9.54 108.12 £+ 19.27 106.82 +13.73 0.99
SBP rest (mmHg) 125.00 £ 9.97 156.00 £ 189.60 126.71 = 16.54 125.88 £ 14.54 142.79 £ 141.72 0.89
DBP rest (mmHg) 75.80 = 10.45 73.21 £10.98 70.79 + 14.05 72.00 £ 8.30 72.70 = 11.23 0.84
SBP peak (mmHg) 147.20 £ 34.87 165.71 £ 31.56 157.29 £21.92 162.62 £+ 16.43 161.85 £ 28.21 0.51
DBP peak (mmHg) 83.40 + 16.68 75.97 £+ 12.60 73.43 +11.84 68.62 + 12.32 75.03 +12.90 0.22
VO2/HR rest (ml/beat) 3.40 + 0.85 2.89 +0.52 3.18 +0.78 2.50 £+ 0.49 2,95+ 0.64 0.03
VO2/HR AT (ml/beat) 9.42 £+ 1.47 7.73£1.83 8.17 £2.32 7.40 £ 2.08 7.94+£1.98 0.28
VO2/HR peak (ml/beat) 10.34 = 1.90 8.61 £2.22 9.04 £2.35 7.97 £2.48 8.77 £2.28 0.30
CO rest (L/min) 3.04 +0.58 2.58 +0.51 2.84 £0.70 2.26 +£0.47 2.63 £0.59 0.05
CO AT (L/min) 6.76 £ 2.16 528 £ 1.39 552+ 1.42 5.00 £+ 1.39 543 +1.49 0.18
CO peak (L/min) 7.40 +2.43 5.69 £+ 1.65 592 +1.51 5.10 £ 1.77 5.80 + 1.74 0.12
CO peak pre (%) 48.80 £ 15.16 38.24 +£9.28 40.50 £ 8.01 36.12+7.70 39.34 + 9.66 0.09
VO2 AT (ml/kg/min) 11.54+2.15 9.75 +1.93 10.14 +2.43 9.09 + 0.80 9.90 +2.01 0.17
VO2 peak (ml/kg/min) 14.52 +3.83 12.26 £2.55 12.17 £ 2.65 10.30 £ 1.66 12.17 £2.71 0.05
VO2 peak pre (%) 52.40 +10.71 49.44 £+ 1345 48.64 £12.11 43.75 £ 11.68 48.75 £ 12.63 0.63
VE/VCO2 slope 29.68 £ 3.61 30.99 + 8.59 30.64 + 3.70 28.09 + 4.46 30.42 £+ 6.91 0.76
VO2/WR slope 10.20 + 1.22 8.34 +1.81 8.56 £ 1.33 8.21 £ 1.36 8.52 + 1.66 0.12
OUES 1.71 £0.77 1.61 £ 0.44 1.65 £ 0.53 1.61 £ 0.45 1.63 £+ 0.48 0.97
HR/VO2 slope 294+ 1.13 346 £1.18 3.95+1.56 4.19 +£2.81 3.62 £ 1.55 0.39
DP peak (bpm+mmHg) 15,698.00 £ 4,554.16 17,803.35 £ 4,452.77 16,768.71 + 3,474.02 17,736.12 £ 4,153.59 17,384.51 £ 4,166.14 0.69
Borg 13.20 £ 1.10 14.21 £ 1.90 13.71 £ 1.68 12.88 £+ 1.89 13.84 £1.83 0.24
RER rest 0.88 £ 0.04 0.86 + 0.06 0.82 £0.18 0.88 + 0.06 0.85 £ 0.10 0.58
RER AT 0.92 £0.08 0.90 + 0.06 0.93 £0.08 0.94 + 0.06 0.92 £ 0.07 0.42
RER peak 1.04 £0.19 0.98 +0.07 0.98 £ 0.09 1.02 £0.10 0.99 £ 0.09 0.44
BR peak (%) 60.00 £ 11.31 59.21 £ 15.08 64.43 £8.32 58.75 £ 20.58 60.41 £ 14.24 0.70
VE AT (L/min) 28.40 £4.51 25.91 £ 5.00 26.07 £7.70 21.88 £5.11 25.62 £5.81 0.20
VE peak (L/min) 37.40 = 7.96 33.53 £9.47 32.50 +9.80 27.38 £6.63 32.80 +9.25 0.24

WR, work rate; HR, heart rate; AT, anaerobic threshold; SBP, systolic blood pressure; DBP, diastolic blood pressure; VO2, oxygen uptake; CO, cardiac output; VE, ventilation; VCO2,
carbon dioxide output; OUES, oxygen uptake efficiency slope; DP, heart rate and blood pressure product; RER, respiratory exchange rate.

slope, oxygen uptake efficiency slope (OUES), etc., showed no group and incomplete revascularization group; LVEF 40-50%
statistical difference among the four groups. group and LVEF >50% group (Table 3). Moreover, complete
revascularization referred to that all stenotic vessels >70%
stenosis were revascularized when patients performed the
CPET. Peak HR and blood pressure product (DP) in

CPET variables changes at the different complete revascularization group was higher than in the
cardiac status incomplete revascularization group (18,121.89 =+ 4,236.16 vs.
15,123.20 + 3,072.48 bpm * mmHg, p < 0.05). Borg score

Further, to analysis the effect of cardiac factors on CPET in incomplete revascularization group was higher than in
variables, all patients were divided to complete revascularization complete revascularization group (14.93 £ 1.44 vs. 13.48
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TABLE 3 CPET variables in different groups.
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Variables Complete Not complete p- LVEF 40-50% LVEF >50% P-
revascularization revascularization  value (n = 28) (n = 33) value
(n = 46) (n =15VO)
WR peak (watt) 73.73 £ 19.67 68.39 £ 21.07 0.39 7233 £21.03 68.60 = 20.71 0.53
HR rest (bpm) 73.33 4 8.54 7352 4 8.51 0.94 7422+ 8.57 73.16 + 8.48 0.66
HR AT (bpm) 93.13 4 8.29 98.80 + 12.47 0.11 98.06 + 11.07 97.14 4+ 12.18 0.78
HR peak (bpm) 100.80 & 11.71 108.78 + 13.89 0.05 108.61 = 13.24 106.07 = 14.02 0.51
SBP rest (mmHg) 123.80 £9.21 148.98 + 163.08 0.55 120.33 £ 16.78 152.19 4 168.14 0.43
DBP rest (mmHg) 70.73 + 12.06 7335 + 11.02 0.44 70.17 £ 11.96 73.77 £ 10.88 0.26
SBP peak (mmHg) 149.87 4 22.82 165.76 = 28.91 0.06 151.89 4 28.69 166.02 & 27.27 0.07
DBP peak (mmHg) 75.13 4 10.51 75.00 + 13.69 097 74.11 £ 10.65 75.42 4+ 13.83 072
VO2/HR rest (ml/beat) 3.06 £ 0.77 2.91 +0.60 0.44 2.88 +0.54 2.98 + 0.69 0.59
VO2/HR AT (ml/beat) 8.50 + 2.34 7.75+ 1.83 0.21 7.95+ 1.75 7.94 +2.08 0.98
VO2/HR peak (ml/beat) 9.51 £ 2.45 8.52+2.19 0.14 8.96 - 2.09 8.69 +2.37 0.68
CO rest (L/min) 2.81 +0.67 2.58 £ 0.55 0.18 274+ 0.68 2.59 £ 0.55 0.37
CO AT (L/min) 581+ 1.75 530 + 1.39 0.26 574+ 1.73 531+ 1.39 0.33
CO peak (L/min) 627 +1.87 5.65 + 1.69 023 6.10 + 1.9 5.68 + 1.64 0.39
CO peak pre (%) 38.07 £ 9.00 39.76 + 9.92 0.56 38.78 +9.35 39.58 + 9.89 0.77
VO2 AT (ml/kg/min) 10.06 + 2.34 9.85+ 1.92 0.72 9.89 + 1.81 9.90 +2.12 0.98
VO2 peak (ml/kg/min) 12.14 + 3.06 12.18 4 2.62 0.96 11.98 4 2.40 12.25 4 2.85 0.72
VO2 peak pre (%) 48.47 + 10.41 48.85 - 13.38 0.92 50.22 + 12.40 48.14 - 12.82 0.56
VE/VCO2 slope 33.18 £ 11.58 29.52 431 0.07 30.66 + 4.33 3032+7.78 0.86
VO2/WR slope 8.07 +2.01 8.67 + 1.53 023 8.37 +1.81 8.59 + 1.62 0.64
OUES 1.54 + 0.60 1.66 + 0.44 0.42 1.61 =+ 0.49 1.64 + 0.49 0.86
HR/VO2 slope 3.03+ 1.60 3.82+ 1.50 0.09 3.89 + 1.41 351+ 1.61 0.39
DP peak (bpm*mmHg) 15,123.20 + 3,072.48 18,121.89 + 4,236.16 0.01 16,516.67 £ 3,872.47 | 17,747.79 + 4,274.06 0.30
Borg 14.93 + 1.44 13.48 4 1.81 0.01 1433 +1.85 13.63 4 1.80 0.17
RER rest 0.86 = 0.06 0.85 0.1 0.74 0.85 =£ 0.06 0.86 4 0.11 0.75
RER AT 0.91 +0.08 0.92 +0.07 0.95 0.92 +0.07 0.92 +0.07 0.92
RER peak 0.99 + 0.09 0.99 + 0.10 0.95 1.00 + 0.06 0.99 +0.10 0.70
BR peak (%) 53.00 + 16.19 62.83 +12.83 0.02 5472 + 15.62 62.79 + 13.09 0.04
VE AT (L/min) 26.64 + 6.07 2530 £ 5.76 0.46 2565 + 5.42 25.60 + 6.02 0.98
VE peak (L/min) 33.13 + 8.40 32.70 £9.59 0.88 30.94 + 10.18 33.58 + 8.84 031

WR, work rate; HR, heart rate; AT, anaerobic threshold; SBP, systolic blood pressure; DBP, diastolic blood pressure; VO2, oxygen uptake; CO, cardiac output; VE, ventilation; VCO2,
carbon dioxide output; OUES, oxygen uptake efficiency slope; DP, heart rate and blood pressure product; RER, respiratory exchange rate.

+ 181, p < 0.05) and breathing reserve (BR) at peak
in incomplete revascularization group was lower than in
complete revascularization group (53.00 £ 16.19 vs. 62.83
+ 12.83%, p < 0.05). And BR at peak in LVEF 40-50%
group was lower than in LVEF >50% group (54.72 =+
15.62 vs. 62.79 £ 13.09%, p < 0.05). Other CPET variables
showed no statistical difference between the two cardiac
factors groups.
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The effectivity and safety of CPET

The low-level CPET was aimed at evaluating the exercise
capacity and cardiopulmonary function to guide the CR in
AMI patients so that it was considered effective as long as AT
occurred. In this study, all patients arrived at AT in the low-
level CPET, and only one patient had chest pain with ST-segment
elevation during the recovery period of CPET.
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Discussion

CPET was evaluate the
cardiopulmonary function and exercise capacity in CR for
AMI patients. In this study, AMI patients in stable status
performed the low-level CPET at different times. We found that
AMI patients had indifferent cardiopulmonary function and

an important way to

exercise capacity regardless of different CPET’s time. Patients
with complete revascularization and higher LVEF showed
better sympathetic regulation and respiratory reserve during
exercise. It was safe and effective to conduct the low-level
CPET in stable AMI patients 3 days after onset, and complete
revascularization and normal LVEF should be good for exercise
test in AMI patients.

Senaratne (23) reported the shortest time of CPET was
3 days after AMI that ruled out patients with resting angina
pectoris, or uncontrolled HF, or arrhythmia. Goto (20) reported
that the exercise test was completed 7 days after AMI in
6 centers and on 14 days after AMI in 7 centers without
adverse cardiovascular events. Sivarajan (24) performed the
low-level exercise test 1 day before discharge (mean hospital
stay 10 days) in AMI. Kunz (25) performed the sub-maximal
CPET 22 £ 4 days after AMI. Hamm (26) conducted
an exercise test survey indicated that 76% of researchers
performed the test within 14 days after AMI, and 24%
between 15 and 28 days after AMIL. In this study, all patients
conducted the CPET from 3 to 15 days after AMIL Apart
from VO2/HR at rest, patients in 3-6 days group and 7-
9 days group and 10-12 days group and 13-15 days had
no statistically different CPET variables. Because of excluding
patients with CPET contraindications and AMI complications,
all patients were effective to conduct the CPET 3 days
after AMI.

Kunz (25) verified that the safety and high sensitivity of the
sub-maximal CPET in AMI in evaluating the cardiopulmonary
function. Patients with AMI had lower activity tolerance and
DP than healthy people (25). Leroy (19) demonstrated that
the exercise test could better conduct the risk stratification of
patients with AMI that even exceeding the value of coronary
angiography. Further, multivariate analysis showed that peak DP
and peak HR could be used as predictors of cardiovascular death.
Caires (27) also found that ischemia during the exercise test and
inappropriate rising in systolic blood pressure were associated
with malignant prognosis in AMI. The European Society
of Cardiovascular Disease Prevention and Rehabilitation and
the American College of Cardiology CPET recommendation
pointed out that the VO2 at AT and peakVO2 and VE/VCO2
slope were important indicators for assessing the prognosis
of the disease (28). In this study, VO2/HR at rest in 3-6
days group and 10-12 days group were higher than in 13-
15 days group, but VO2 at AT, peakVO2, peak DP, peak
HR, and VE/VCO?2 slope had no statistical difference among
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the four groups. VO2/HR as surrogates for stroke volume
was used to indicate the cardiac output with HR response
to exercise to detect cardiac dysfunction (29). Patients in 3-6
days group and 10-12 days group had a better basic cardiac
function, but all patients had indifferent cardiopulmonary
function and exercise capacity and prognosis during exercise.
Furthermore, patients with complete revascularization had
higher peak DP and peak BR, and patients with LVEF >50% also
had higher peak BR. Complete revascularization was good for
coronary blood supply to cardiac contraction and gas exchange
during exercise. CPET was a useful method to accurately
assess exercise capacity and guide exercise rehabilitation in
the clinic.

As early as 1989, Hamm (26) confirmed the safety of
exercise test in AMI. The adverse cardiovascular events of
exercise test were low in AMI: 0.03% fatal events, and
0.09 % serious non-fatal events, and 1.4% other cardiac
complications (26). The aforementioned article mentioned that
the exercise test on 3 days after AMI showed 9% positive ST
changes, 6.5% minor complications, such as decreased systolic
blood pressure, chest pain >5min without cardiac arrest,
5.5% severe chest pain, and 0.5% non-sustained ventricular
tachycardia (23). In this study, AMI patients when were stable
performed CPET 3 days after onset without malignant events.
Therefore, CPET was safe and feasible 3 days after AMI in
stable status.

Goto (20) displayed that 132 AMI patients developed the
sub-acute thrombosis within 1 month in 13,685 AMI patients,
but only one patient had stent thrombosis related to the
exercise test. In this study, only 1 male patient who was
diagnosed as acute anterior myocardial infarction had chest
pain with ST-segment elevation during the recovery period
of the low-level CPET 5 days after AMI. The emergency
coronary angiography confirmed the acute stent thrombosis.
Nevertheless, the coronary dissection of the left anterior
descending vessel had exited in the first emergency coronary
angiography. Speculated that the CPET might accelerate
the dissection progress, but not the root cause of the
stent thrombosis.

The symptom-restricted CPET in AMI had a better
predictive value for cardiovascular event risk (30), but
had a higher incidence of angina pectoris and ST-segment
depression (18). Compared with the symptom-restricted
CPET, the low-level CPET might decrease the predicted
value but could guarantee the safety that decreased the
rate of cardiac complications by 1.9 times (26). In this
study, the low-level CPET, namely the RAMP10W scheme,
was used to accurately determine the AT and make the
individual and scientific guidance for early CR in AMI. More
research in the future could explore the safety and predictive
value of the symptom-restricted CPET in the acute phase
after AMI.
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Limitation

This study was a cross-sectional study, but not a
randomized controlled trial. To conform to the inclusion
criteria, the sample size of selected patients those from
in-patients was relatively small. In this study, CPET was
performed on the low-level to decrease the rate of adverse
the
restricted CPET may be conducted on the premise of

cardiovascular  complications, however, symptom-
comprehensive assessment and guaranteed security in AMIL.
And CPET variables could be used to assess the prognosis
of patients with AMI, but the follow-up of patients with
AMI had not been performed in this study. The role of
CPET in the prognosis of AMI was to be further studied

in future.

Conclusion

The low-level CPET is safe and efficient to evaluate the
exercise capacity in patients with stable AMI patients 3 days after
onset. Different times showed no effect on cardiopulmonary
function and exercise capacity and prognosis in AMI during
CPET. Complete revascularization and normal LVEF should be
good for exercise test and exercise training in AMI.
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