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| Abstract |

PURPOSE: This study examined the effects of cardiopulmonary
physiotherapy on the cardiopulmonary function, metabolism,
inflammatory markers, and quality of life in patients with
coronary artery disease who underwent percutaneous
coronary intervention (PCI).

METHODS: Electronic bibliographic databases of a
regional information sharing system (RISS) and PubMed
were searched to identify studies with randomized and
non-randomized controlled trials. As the final outcome, 320

publications were identified and 18 studies met the inclusion
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and exclusion criteria. All studies were assessed for the
quality of study using Cochrane’s risk of bias.
RESULTS: Sixteen studies met the inclusion criteria, in
which meta-analysis had been conducted to examine the
effectiveness of cardiopulmonary physiotherapy on the
cardiopulmonary function, metabolism, inflammatory
markers, and quality of life in patients undergoing PCIL.
Meta-analysis based on a random effect model showed that
the cardiopulmonary physiotherapy was beneficial in
improving the cardiopulmonary function, metabolism,
inflammatory markers, and quality of life. In particular, there
was a significant effect on the peak oxygen uptake (effect size
5.30%; 95% confidence interval 3.62~6.97). Cardiopulmonary
physiotherapy for a during period of 6 weeks or more was
effective in significantly improving the cardiopulmonary
function and metabolism function in a subgroup analysis, but
cardiopulmonary physiotherapy for less than 6 weeks was not
effective.

CONCLUSION: Cardiopulmonary physiotherapy has
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positive effects on the cardiopulmonary function, metabolism,
inflammatory markers, and quality of life in patients

undergoing PCL

Key Words: Cardiopulmonary physiotherapy, Coronary
artery disease, PCI
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Table 1. Characteristics of the Studies
Sample Intervention Control
. Male
NO Author (year) ;»l/zce Age %) Type Int. Ler_lg. .Freq. Dur.  Follow-up Type
(%) (min) (time/wk) (wks) (wks)
1 Lee et al. (2017) 72/50  54.60 100 BM, PT 60~80 45 3 8 8 PT
2 Kim et al. (2015) 14/14  58.60 79 50~95 45 3 6 6 PT
3 Jung IS (2015) 10/12 59.60 - 40~90 50 6 6 PT
4 Kim et al. (2014) 16/16 5390  90.6 40~85 50 3 6 6 SC
5 Choi et al. (2014)  32/49 6340 778 BM, PT - 50 3 8 36 SC
6  Lee et al. (2013) 26129  56.10 80 BM, PT  40~80 50 3 10 12 SC
7  Lee et al. (2013) 3737  61.10 824 50~80 60 3 36 36 SC
8 Lim (2013) 10/10  60.60 80 BM, PT  50~95 35 3 6 6 BM, PT
9 Kim et al. (2012) 16/18 5720 912 60~85 50 3 6 6 PT
10 Kim et al. (2011) 17/16  54.00 934 BM, PT  40~85 60 3 8 24 SC
11 Kim (2010) 22/22 67.50 41 BM, PT - 60 2 6 6 BM
12 Kim (2009) 21113 56.60 100 50~85 50 3 6 6 SC
13 Kim (2009) 2517 55.60 100 50~85 40 3 6 6 SC
14 Kim et al. (2008)  29/10  58.10  71.8 BM, PT  50~85 40 3 14 14 SC
15  Shin et al. (2006) 15/10  56.60 80 BM, P1, 50~85 40 3 6 14 BM, M,
™, SM SM
16 Kim (2005) 15/8 56.10 78 PT, TM  50~85 40 3 14 14 ™
17 Jae (2004) 16/16  56.30 100 50~80 60 3 8 8 SC
18 Cho et al. (2000) 30/25 - - BM, PT  40~60. 60 3 8 8 SC

NO: Number; E/C: experimental group, control group, BM: behavior modification, PT: physical training, TM: treatment management,

SM: stress management.
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Table 2. Statistical Heterogeneity and Effect Size for Evaluating the Cardiopulmonary Function

Variables NO of studies £ #n A Homogeneity p

Lower  Upper Homogeneity p
Peak VO2 1,2,3,4,89,12,13,14,16,17 5.30 3.62 6.97 95
Resting HR 1,2,3,8,9,12,16,17 -28 -1.78 1.22 97
Maximum HR 1,2,3,6,8,9,12,16, 242 71 4.06 97
Duration of exercise 1,3,6,9,12,13,14,16,17 3.69 2.15 5.23 96
METs 1,6,9 1.62 -18 343 .96
Sub-maximum RPP 1,6,9,12,13,14,16,18 -1.37 -2.26 -.70 .87
Maximum RPP 1,9,14,16 -.66 -2.26 .94 .96
Sub-maximum RPE 1,6 -79 -3.17 -41 93
Maximum RPE 1,6 -31 -3.88 327 .98
Resting systolic BP 3,6,9,16 -01 -2.33 2.31 95
Resting diastolic BP 3,6,9,16 -1.15 58 2.57 93

NO: Number, ES: effect size, CI: confidence interval
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Table 3. Statistical Heterogeneity and Effect Size for Evaluating the Metabolism

ES 95% CI Homogeneity p
Variables NO of studies -
Lower Upper Homogeneity p
HDL-cholesterol 2,7,8,9,14,15,16 1.27 -40 2.90 .96
LDL-cholesterol 2,7,8,9,14,15,16 -1.27 -2.20 -34 .89
Total  cholesterol 79,14,15,16 -2.07 -3.63 -52 94
Triglyceride 2,7,8,9,14,15,16 -18 .99 .63 .87

NO: Number, ES: effect size, CI: confidence interval

Table 4. Statistical Heterogeneity and Effect Size for Evaluating the Inflammatory Markers

ES 95% CI Homogeneity p
Variables NO of studies -
Lower Upper Homogeneity p
hsCRP 2,8,9,12,13,14,15,16 -29 -1.46 .88 .93
Interleukiné 13,14,15,16 -5.49 -9.94 -1.03 97
TNF-a 13,14,16 -4.49 -8.06 =73 .96

NO: Number, ES: effect size, CI: confidence interval

Table 5. Statistical Heterogeneity and Effect Size for Evaluating the Quality of Life

Variables NO of studies £ e d Homogeneity p
Lower Upper Homogeneity p
Physical function 1,11 5.40 -3.01 13.81 .98
Physical role function 1,11 5.37 .57 10.00 .96
Bodily pain 1,11 1.09 -93 3.11 97
Vitality 1,11 3.12 1.84 441 .81
Social function 1,11 1.44 1.09 1.79 .00
Emotional role function 1,11 4.68 -5.22 14.59 99
Mental health 1,11 5.27 3.76 6.77 72
NO: Number, ES: effect size, CI: confidence interval
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Table 6. Summary of Meta-Analysis of Exercise Duration Subground for Metabolism

outcome No of size Size ES
(No of studies) E/C [95% CI]

Peak VO2 (all studies) 428 (11) 244/184 5.30 [3.62~6.97]
Duration=6weeks< 216 (4) 132/84 9.79 [5.12~14.47]
Duration=6weeks> 212 (7) 112/100 3.94 [2.52~5.36)
Resting HR (all studies) 370 (9) 200/170 -28 [-1.78~1.22]
Duration=6weeks< 232 (4) 129/103 -1.28 [-4.14~1.58)
Duration=6weeks> 138 (5) 71/67 .52 [-.54~1.59]
Sub-maximum RPP (all studies) 404 (8) 234/170 -1.37 [-2.03~-.70]
Duration=6weeks< 281 (5) 167/114 -1.71 [-2.71~-71]
Duration=6weeks> 123 (3) 67/56 -85 [-1.23~-70]
Maximum HR (all studies) 357 (8) 195/162 242 [.77~4.06]
Duration=6weeks< 209 (3) 114/95 1.63 [-1.29~4.54]
Duration=6weeks> 148 (5) 81/67 3.35 [.79~5.90]
Duration of exercise (all studies) 403 (9) 230/173 3.69 [2.15~5.23]
Duration=6weeks< 271 (5) 158/113 3.50 [[1.41~5.60]
Duration=6weeks> 132 (4) 72/60 3.89 [2.35~5.42]

NO: Number, ES: effect size, CI: confidence interval
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Table 7. Summary of Meta-Analysis of Exercise Duration Subground for Metabolism
outcome Number of size Size ES
(Number of studies) E/C [95% CI]
HDL-cholesterol (all studies) 253 (7) 136/107 1.25 [-.40~.90]
Duration=6weeks< 136 (3) 81/55 2.70 [.15~5.24]
Duration=6weeks> 107 (4) 55/52 15 [-1.78~2.09]
LDL-cholesterol (all studies) 253 (7) 136/107 -1.27 [-2.20~-.34]
Duration=6weeks< 136 (3) 81/55 -1.78 [-2.95~-.61]
Duration=6weeks> 107 (4) 55/52 -.87 [-2.20~.46]
Triglyceride (all ~ studies) 243 (7) 136/107 -.18 [-.99~.63]
Duration=6weeks< 136 (3) 81/55 -11 [-.54~33]
Duration=6weeks> 107 (4) 55/52 -24 [-1.99~1.52]
NO: Number, ES: effect size, CI: confidence interval
A 2 &5 AR 7k olek el AHH o A7 288 A ZTETh
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