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ABSTRACT

BACKGROUND

The Drug-Eluting stent implantation versus optimal medical treatment in patients with
Chronlc Total OccluSION (DECISION-CTO) trial showed no significant difference in the
quality of life (QoL) measures between the CTO-PCI and no CTO-PCI strategy. Because the
study patients were not restricted to those who had isolated CTO disease, PCI for non-CTO
lesions may have considerably influenced this result.

METHOD

We performed a QoL analysis to assess the effect of CTO-PCI by stratifying patients who
were enrolled in the trial into isolated CTO disease group and multivessel coronary artery
disease (CAD) accompanied by CTO group. Health status was assessed at baseline and 1, 6,
12, 24, and 36 months with the Seattle Angina Questionnaire (SAQ) and visual analogue
scale of European Quality of life-5 Dimensions (EQ-5D) score. In SAQ subscales, a change
of more than 8 points on physical limitation, 20 points on the angina frequency, and 16 points
on the quality of life was considered clinically meaningful improvement.

RESULTS

A total of 214 patients with isolated CTO disease (111 in the CTO-PCI group, 103 in the no
CTO-PCI group) and 590 patients with multivessel CAD (302 in the CTO-PCI group, 288 in
the no CTO-PCI group) were included in the analysis. At 1 month, the scores on all domains
of the QoL questionnaire had generally increased to a larger extent from baseline in the CTO-
PCI arm than in the no CTO-PCI arm in the isolated CTO group, but not in the multivessel
CAD group. The improvements in scores were largely maintained by 12 and 36 months. In
the between-group analysis for the isolated CTO group, the CTO-PCI strategy had higher
mean scores on the SAQ subscales for physical limitation, angina frequency, and QoL than

the no CTO-PCI strategy in the early post-PCI period. However, these differences were no



longer apparent at later time points. In isolated CTO group, the proportion of patients with
clinically meaningful increases in these SAQ domain scores was greater among those treated
with CTO-PCI than those without CTO-PCI, particularly at 1 and 6 months.
CONCLUSIONS

CTO-PCI effectively relieved symptoms and improved quality of life at the early post PCI
period in patients with isolated CTO.

Key Words: Atherosclerosis, coronary artery disease, chronic total occlusion, percutaneous

coronary intervention, quality of life
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INTRODUCTION

Percutaneous coronary intervention (PCI) effectively relieves ischemia and improves
symptom in patients with coronary artery disease (CAD) (1, 2) . Likewise, PCI for chronic
total occlusion (CTO) has achieved an important role in reducing symptom and improving
quality of life (QoL) based on the results of several randomized and observational studies (3-
6). However, the recently published Drug-Eluting stent implantation versus optimal medical
treatment in patients with Chronlc Total OccluSION (DECISION-CTO) trial demonstrated
somewhat conflicting result, as there was no significant difference in QoL between the CTO-
PCI and no CTO-PCI strategy (7). This observation was likely due to the specific design of
the trial, as randomization and baseline QoL assessments were done before any intervention
including PCI for obstructive non-CTO lesions. Although the observed promising effect of
PCI for non-CTO lesions on QoL is of clinical value and may have a practical implication for
patients with CTO, it was difficult to assess the contribution of CTO-PCI itself on symptom
improvement among the study population. To address this issue, we performed a post hoc
analysis of the QoL outcomes from the DECISION-CTO trial after stratifying patients into

those who had isolated CTO disease and multivessel CAD accompanied by a CTO.



METHODS

The design and the enrollment criteria of the DECISION-CTO trial have been described
previously(7). Briefly, the trial randomly assigned 834 patients from 19 sites in Korea, India,
Indonesia, Thailand, and Taiwan to determine whether no CTO PCI strategy is noninferior to
CTO PCI strategy in terms of the composite risk of death from any cause, myocardial
infarction, stroke, or any revascularization. Regardless of the total number of diseased
coronary artery, patients with a de novo CTO in a proximal to mid- epicardial coronary artery
with a reference diameter of >2.5 mm were included. Patients with ST- segment elevation

myocardial infarction requiring primary PCI were excluded.

Randomization was done after the severity or distribution of CAD was confirmed by
diagnostic coronary angiography in each patient. Patients were randomized to either PCI or
no PCI for the qualifying CTO lesion. For patients with multivessel CAD, PCI was
recommended for all obstructive non-CTO lesions (diameter stenosis>50% for left main and
>70% for non-left main CAD) within a vessel diameter >2.5mm. All patients in both groups
were to receive guideline directed medical therapy including aspirin and a P2Y12 receptor

inhibitor for at least 12 months in those who underwent stent implantation(8, 9).

Health-related quality of life were assessed with the use of visual analogue scale of
European Quality of life- 5 Dimensions score and the Seattle Angina Questionnaire at
baseline and 1, 6, 12, 24 and 36 months(10-12). Seattle Angina Questionnaire is a 19- item
self-administered questionnaire that estimate five clinically important domains of health
status in patients with coronary artery disease — physical limitations, angina stability, angina
frequency, treatment satisfaction and quality of life. The higher score means better health
status that ranges from 0 to 100. It was regarded as clinically significant if the score changed

more than 8 points in physical limitations, 20 points in angina frequency and 16 points in

2



quality of life(13). These health status questionnaire data were analyzed only for whom had

data at baseline and each time of interest.

Statistical Analysis

A total of 804 randomized patients were stratified into isolated CTO disease group (n=214)
and multivessel disease group (n=590). Descriptive statistics for continuous variables are
presented as median (interquartile range [IQR]) and were compared with Wilcoxon rank-sum
test; categorical variables are presented as percentages and were tested using the chi-square
test. Baseline characteristics were compared between CTO-PCI and no CTO-PCI strategy
within patients with isolated CTO and multivessel CAD accompanied by CTO lesion. To
evaluate the changes in QoL, within-group comparisons for each health status scale were
performed between baseline and each follow-up time point using paired Student t-tests. The
proportion of clinically meaningful increases in SAQ scores were analyzed between CTO-
PCI and no CTO-PCI strategy using the chi-square test. All analysis was based on the
intention-to-treat population. The p value less than 0.05 was considered statistically

significant. All analyses were performed with the use of R software version 3.2.2 13.



RESULTS

Among 214 patients with isolated CTO disease, 111 were assigned to CTO-PCI and 103 to no
CTO-PCI. Among 590 patients with multivessel CAD accompanied by a CTO, 302 patients
were assigned to CTO-PCI and 288 patients to no CTO-PCI. As mentioned in the previous
article, a high crossover rate persisted in the current post hoc analysis. The numbers of
patients who crossed over from no CTO-PCI to CTO-PCI strategy were 23 (22.3%) and 55
(19.1%) in the isolated CTO disease group and the multivessel CAD group, respectively.
Baseline clinical characteristics were largely similar in both CTO-PCI and no CTO-PCI arm,
except for body mass index (25.2 vs. 26.4, P=0.01) and previous PCI (15.3% vs. 28.2%,
p=0.03) in the isolated CTO disease group (Table 1), and for body mass index (25.7 vs. 25.1,
p=0.04) and hypercholesterolemia (61.3% vs. 52.1%, p= 0.03) in the multivessel CAD group

(Table 2).

The difference in mean scores on SAQ subscales between CTO-PCI and no CTO-PCI in the
isolated CTO disease group are summarized in Table 3 and Figure 1. At 1 month, PCI
generally provided a larger improvement of scores on all SAQ domains in the CTO-PCI arm
than in the no CTO-PCI arm, and this improvement largely sustained for 12 and 36 months.
At 1 month, the mean scores on physical limitation and angina frequency were significantly
higher in the CTO-PCI arm than in the no CTO-PCI arm (88.43 vs. 86.49, p = 0.01 and 94.51
vs. 90.00, p = 0.01, respectively). At 6 months, the mean angina frequency and treatment
satisfaction scores were significantly higher in the CTO-PCI arm than in the no CTO-PCI
arm (97.26 vs. 95.31, p = 0.02 and 87.89 vs. 82.78, p = 0.03, respectively). In addition, the
CTO-PCI arm showed a more considerable improvement in the quality-of-life subscale at 12
months. However, there was no statistical difference in the mean scores of the angina stability

and visual analogue scale of EQ-5D between CTO-PCI and no CTO-PCI arm during 36



months.

In patients with multivessel CAD, the CTO-PCI strategy showed no statistically significant
advantage on all SAQ subscales compared with the no CTO-PCI strategy throughout 36
months (Table 4). Figure 2 shows that CTO-PCI and no CTO-PCI strategy had similar
improvement on all SAQ domains at 1 month compared with baseline scores. CTO-PCI arm
had a higher score than the no CTO-PCI arm in mean scores of the visual analogue scale of

EQ-5D at 12, 24 and 36 months (p = 0.047, p = 0.005 and p = 0.03, respectively).

The proportion of patients with clinically meaningful increases in SAQ- physical limitation.
angina frequency, and quality-of-life domain scores was significantly higher among those
treated with CTO-PCI than those with no CTO-PCI strategy at 1 and 6 months in the isolated
CTO disease group (Figure 3). During the 36 months, the proportion of patients who
achieved these clinically meaningful increases was generally higher in the CTO-PCI arm than
in the no CTO-PCI arm. However, in the multivessel group, there was no consistent increase
in the proportion of patients with clinically meaningful increases in the early post-PCI period

in the CTO-PCI arm than no CTO-PCI arm (Figure 4).



Table 1. Baseline characteristics of patients with isolated CTO lesion

CTO-PCI No CTO-PCI P

(n=111) (n=103) value
Age 61.9(11.1) 61.5(10.5) 0.80
Sex(male) 89(80.2%) 80(77.7%) 0.78
Body mass index, kg/m? 25.2(3.0) 26.4(3.4) 0.01
Hypertension 70(63.1%) 62(60.2%) 0.77
Diabetes mellitus 28(25.2%) 33(32.0%) 0.34
Hypercholesterolemia 64(57.7%) 67(65.0%) 0.33
Smoking 32(28.8%) 26(25.2%) 0.66
Previous bypass operation 1(0.9%) 4(3.9%) 0.32
Previous myocardial infarction 11(9.9%) 14(13.6%) 0.53
Previous PCI 17(15.3%) 29(28.2%) 0.03
Previous stroke 4(3.6%) 7(6.8%) 0.46
Peripheral vascular disease 1(0.9%) 2 (1.9%) 0.95
Congestive heart failure 3(2.7%) 3(2.9%) >0.99
Chronic lung disease 4(3.6%) 2(1.9%) 0.75
Atrial fibrillation 3(2.7%) 5(5.9%) 0.64
Renal dysfunction 1(0.9%) 3(2.9%) 0.56
Clinical Chronic coronary  92(82.9%) 85(82.5%) >0.99
presentation syndrome

Acute coronary 19(17.1%) 18(17.5%)
syndrome

CTO Left anterior  65(58.6%) 53(51.5%) 0.45
location descending artery



Left circumflex 11(9.9%) 9(8.7%)
artery

Right coronary 35(31.5%) 41(39.8%)
artery

The data are presented as n (%) or means (SD). CTO indicated chronic total occlusion; PCI,
percutaneous coronary intervention.

Renal dysfunction was defined as an estimated glomerular filtration rate <60
mL-min~!-1.73 m~2 of the body surface area.



Table 2. Baseline characteristics of patients with mutivessel coronary artery disease

accompanied by chronic total occlusion lesion

CTO-PCI No CTO-PCI P

(n=302) (n=288) value
Age 62.3(9.8) 63.4 (9.6) 0.18
Sex(male) 255(84.4%) 238(83.0%) 0.72
Body mass index, kg/m? 25.7(3.7) 25.1(3.2) 0.04
Hypertension 192(63.6%) 176(61.1%) 0.59
Diabetus mellitus 104(34.4%) 101(35.1%) 0.94
Hypercholesterolemia 185(61.3%) 150(52.1%) 0.03
Smoking 93(30.8%) 76(26.4%) 0.28
Previous bypass operation 3(1.0%) 1(0.3%) 0.65
Previous myocardial infarction 34(11.3%) 20(6.9%) 0.09
Previous PCI 47(15.6%) 46(16.0%) 0.98
Previous stroke 25(8.3%) 24(8.3%) >0.99
Peripheral vascular disease 15(5.0%) 16(5.6%) 0.90
Congestive heart failure 15(5.0%) 16(5.6%) 0.89
Chronic lung disease 4(1.3%) 6(2.1%) 0.69
Atrial fibrillation 2(0.7%) 7(2.4%) 0.16
Renal dysfunction 5(1.7%) 2(0.7%) 0.49
Clinical Chronic coronary  208(68.9%) 208(72.2%) 0.42
presentation syndrome

Acute coronary 94(31.1%) 80(27.8%)
syndrome

CTO Left anterior  120(39.7%) 110(38.2%) 0.87

location descending artery



Left circumflex 31(10.3%) 33(11.5%)
artery

Right coronary 151(50.3%) 145(50.3%)
artery

The data are presented as n (%) or means (SD). CTO indicated chronic total occlusion; PCI,
percutaneous coronary intervention.

Renal dysfunction was defined as an estimated glomerular filtration rate <60
mL-min~!-1.73 m~2 of the body surface area.



Table 3. Mean scores over time on the five domains of the SAQ and visual analog scale of

EQ-5D in the isolated CTO disease group

10

Croe NoCTORCL |yt iion and PCT (95% C1)
SAQI N Physical limitation
Baseline 77 76.6 +24.47 77 85.05+19.12 -8.455 (-15.446 - -1.463)
1 month 70 88.43 +18.6 69 86.49 + 18.48 7.404 (2.123 - 12.685)
6 months 62 93.84 +11.99 64 94.8 + 8.57 1.576 (-1.971 - 5.124)
12 months 56 92.93+£9.56 60 94.1+9.79 0.745 (-2.924 - 4.414)
24 months 48 95.13 £ 11.45 49 96.47 + 6.58 2.407 (-1.265 - 6.079)
36 months 43 94.7+12.76 37 95.76 + 7.36 1.138 (-3.514 - 5.789)
SAQ2 N Angina stability
Baseline 77 48.7+22.54 77 53.57 £20.96 -4.870 (-11.801 - 2.061)
1 month 71 63.73 £23.06 69 59.06 £ 19.63 4.023 (-3.403 - 11.449)
6 months 62 55.65+15.3 64 56.25+17.82 -1.291 (-7.581 - 4.999)
12 months 56 56.25 +16.69 60 55+£15.13 1.182 (-5.015 - 7.379)
24 months 49 56.12 £ 16.56 50 54 +£14.6 3.106 (-3.698 - 9.909)
36 months 43 5291 +12.45 36 52.78 £ 11.62 1.320 (-3.094 - 5.735)
SAQ3 N Angina frequency
Baseline 77 75.58 £24.63 77 82.47+19.75 -6.883 (-13.990 - 0.224)
1 month 71 94.51 +£10.53 69 90 +17.99 6.893 (2.353 - 11.433)
6 months 62 97.26 £6.32 64 95.31£9.08 3.225 (0.440 - 6.011)
12 months 56 96.79 £7.16 60 94.17 £ 13.57 3.771 (-0.070 - 7.612)
24 months 49 96.73 £ 8.01 50 974+ 6.64 0.795 (-2.495 - 4.084)
36 months 43 95.81 +£10.74 36 96.94 +£9.51 0.746 (-2.438 - 3.930)
SAQ4 N Treatment satisfaction
Baseline 77 79.82 £ 14.22 77 77.75+£15.49 2.065 (-2.670 - 6.800)
1 month 71 85.18 £ 14.47 69 81.2 £ 14.65 3.384 (-1.107 - 7.876)
6 months 62 87.89 £ 12.41 64 82.78 £12.13 4.997 (0.586 - 9.409)
12 months 56 87.82+£11.35 60 84.75 + 13.69 3.084 (-1.499 - 7.668)
24 months 49 86.15+11.9 50 81.82£12.83 5.347 (0.003 - 10.691)
36 months 43 88.23 £ 11.6 36 83.61+12.73 5.994 (0.417 - 11.571)




SAQS5 N Quality of life

Baseline 77 52.75 £ 20.47 77 56.96 +23.94 -4.208 (-11.300 - 2.884)
1 month 71 65.35+£20.76 69 63.05+21.58 5.673 (-0.726 - 12.071)
6 months 62 72.03 +16.93 64 69.27 £ 18.32 4.895 (-1.089 - 10.879)
12 months 56 75.68 £16.91 60 70.25+15.98 6.425 (0.292 - 12.558)

24 months 49 74.05 £ 17.94 50 73.51+16.51 3.765 (-3.541 - 11.071)
36 months 43 76.93 £16.9 36 81.03 +13.27 -2.448 (-9.499 - 4.603)
EQ-5D N  Visual analogue scale

Baseline 76 67.5+16.51 76 66.55+18.78 0.947 (-4.720 - 6.615)

1 month 70 78.71 £ 12.9 68 75.01 £ 14.52 4.018 (-0.360 - 8.395)

6 months 61 82.11 £10.02 64 79.52 +11.82 2.181 (-1.576 - 5.938)

12 months 56 823+124 60 81.27 +10.32 1.171 (-3.224 - 5.567)

24 months 49 82.12+ 14.12 50 82.2+12.96 -0.200 (-6.127 - 5.727)
36 months 43 80.86 +16.82 36 84.58 £7.11 0.493 (-3.892 - 4.877)

Positive values means better outcomes with CTO-PCI strategy. CTO means chronic total occlusion;
EQ-5D, European Quality of Life Dimensions; PCI, percutaneous coronary intervention; and SAQ,
Seattle Angina Questionnaire, EQ-5D; European Quality of Life Dimensions and VAS, visual

analogue scale.
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Table 4. Mean scores over time on the five domains of the SAQ and visual analog scale of

EQ-5D in the multivessel CAD group

12

sice NoCTOPCL |\ iion and PCT (0556 CI)
SAQI N Physical limitation
Baseline 233 79.82 +21.45 227 81.33 +20.94 -1.511 (-5.396 - 2.375)
1 month 206 89.16 + 16.49 197 88.61 +17.59 2.077 (-0.338 - 4.493)
6 months 181 90.82 + 15.59 179 90.59 + 15.51 1.167 (-1.198 - 4.432)
12 months 170 92.93+£9.56 173 90.69 + 17.69 2.596 (-0.372 - 5.564)
24 months 143 91.97+16.44 142 92.56 £ 13.77 1.338 (-1.597 - 4.273)
36 months 105 92.7+15.8 142 92.31+16.4 1.712 (-2.033 - 5.458)
SAQ2 N Angina stability
Baseline 235 48.7 +22.54 227 53.57 +20.96 -1.830 (-6.217 - 2.557)
1 month 205 63.73 £ 23.06 197 59.06 £ 19.63 0.744 (-3.379 - 4.867)
6 months 184 55.65+15.3 181 56.25+17.82 -3.119 (-6.929 - 0.690)
12smonths 175 56.25 +16.69 173 55+£15.13 1.148 (-3.129 - 5.425)
24 months 145 56.12 £ 16.56 142 54 £14.6 1.723 (-1.346 - 4.793)
36 months 108 5291+ 1245 121 52.78 £ 11.62 0.218 (-3.741 - 4.176)
SAQ3 N Angina frequency
Baseline 236 78.69 +£21.39 227 83.79 £ 18.28 -5.102 (-8.742 - -1.462)
1 month 207 94.3 £10.67 197 9431+ 11.74 1.103 (-1.006 - 3.212)
6 months 184 9527 £11.01 181 95.41 £10.08 0.292 (-2.043 - 2.627)
12 months 175 93.89 +11.78 173 95.55+8.98 -1.045 (-3.398 - 1.307)
24 months 145 97.66 £ 6.46 142 97.11 £7.86 0.358 (-1.418 - 2.134)
36 months 108 98.43 £4.57 121 97.19+ 7.1 1.178 (-0.511 - 2.867)
SAQ4 N Treatment satisfaction
Baseline 236 81.29 +£15.45 227 80.07 £ 16.11 1.226 (-1.656 - 4.108)
Imonth 207 82.53+12.21 197 80.95+15.19 1.124 (-1.278 - 3.526)
6 months 184 82.16 +13.06 181 83.71+14.74 -2.021 (-4.868 - 0.826)
12 months 175 82.36 £ 13.47 173 83.13 + 14.69 -0.151 (-3.171 - 2.869)
24 months 145 83.22+13.83 142 83.85+ 13.64 0.360 (-2.787 - 3.507)
36 months 108 85.41 £12.71 121 83.86 +11.21 2.026 (-1.117 - 5.169)




SAQS5 N Quality of life

Baseline 236 53.47 +£21.31 227 56.18 £22.29 -2.706 (-6.688 - 1.276)
1 month 207 66.49 £ 19.69 197 64.95 £ 18.93 2.189 (-1.300 - 5.677)
6 months 184 72.61 +17.78 181 69.39 £17.22 2.839 (-0.812 - 6.490)
12 months 175 70.88 +19.02 173 72.94 +16.8 -0.244 (-4.132 - 3.643)
24 months 145 76.33 +£18.04 142 76.35 + 18.09 1.670 (-2.494 - 5.834)
36 months 108 77.32+17.95 121 76.25+17.24 2.286 (-2.215 - 6.787)
EQ-5D N  Visual analogue scale

Baseline 232 68.34 +17.21 227 68.36+17.15 -0.021 (-3.173 - 3.131)
1 month 207 75.82 + 14.78 197 76.25+15.55 0.537 (-2.135 - 3.210)
6 months 183 78.69 + 14.12 181 77.29 £ 14.73 1.292 (-1.604 - 4.187)
12 months 175 79.21 £13.91 173 77.25 +14.35 2.936 (0.034 - 5.838)
24 months 145 81.66 + 12.89 142 79.14 £ 11.78 3.920 (1.208 - 6.631)
36 months 108 81.27+ 14.19 121 80.07 £ 11.71 4.473 (1.638 - 7.307)

Positive values mean better outcomes with CTO-PCI strategy. CTO means chronic total occlusion;
EQ-5D, European Quality of Life Dimensions; PCI, percutaneous coronary intervention; SAQ, Seattle
Angina Questionnaire and EQ-5D; European Quality of Life Dimensions and VAS, visual analogue

scale.
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Figurel. Mean scores over time on the visual analog scale of the EQ-5D and five domains of

the SAQ in patients with isolated CTO disease
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chronic total occlusion; PCI percutanecous coronary intervention; and SAQ, Seattle Angina

Questionnaire.
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Figure 2. Mean scores over time on the visual analog scale of the EQ-5D and five domains of

the SAQ in patients with multivessel CAD accompanied by CTO.
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indicate 95% confidence intervals. EQ-5D indicated European Quality of Life-5 Dimensions
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score; CTO, chronic total occlusion; PCI percutaneous coronary intervention; and SAQ,

Seattle Angina Questionnaire.
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Figure 3. Percentage of patients with clinically meaningful increases in SAQ domain scores

in the isolated CTO disease group.
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A change of >8 points on the physical limitation domain, > 20 on the angina frequency
domain, and > 16 on the quality of life domain were considered clinically meaningful. CTO
indicates chronic total occlusion; PCI, percutaneous coronary intervention; and SAQ, Seattle

Angina Questionnaire.
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Figure 4. Percentage of patients with clinically meaningful increases in SAQ domain scores

in the multivessel CAD group.
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domain, and > 16 on the quality of life domain were considered clinically meaningful. CTO
indicates chronic total occlusion; PCI, percutaneous coronary intervention; and SAQ, Seattle

Angina Questionnaire.
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DISCUSSION

The landmark DECISION-CTO trial reported no significant difference between the CTO-
PCI and no CTO-PCI strategy regarding the composite endpoint of mortality, MI, stroke, or
any revascularization. Of note, the trial revealed an improvement in disease-specific health
status in both strategies, resulting in no statistical differences between the two groups(7). This
result was inconsistent with several CTO studies, which showed that CTO-PCI effectively
improved QoL compared with medical therapy alone(3-6). The study design could explain
the discrepancy between the DECISION-CTO trial and other studies. In the DECISION-CTO
trial, the baseline health status assessment and randomization were done before intervention
for non-CTO and CTO lesions. PCI for obstructive non-CTO lesions might have influenced
the quality of life in both the CTO-PCI arm and no CTO-PCI arm.

To assess this hypothesis, we divided the trial subjects into those with isolated CTO disease
and multivessel CAD accompanied by a CTO and separately analyzed the effect of CTO PCI.
In the isolated CTO disease group, there was a considerable extent of improvement in SAQ
key subscales of physical limitation, angina frequency, and QoL with CTO-PCI than with no
CTO-PCI strategy in the early period of post PCI. Also, in the same SAQ subscales, the
likelihood of clinically meaningful increases was markedly higher in the CTO-PCI group,
especially during the first 6 months. Considering that the symptoms are derived from the
CTO lesion in patients with isolated CTO disease, these findings suggest that CTO-PCI
improves quality of life, at least in the early stage of post PCI. On the other hand, symptoms
of multivessel CAD patients are attributed to both non-CTO and CTO lesions. Moreover, the
progression of non-CTO lesions mainly contributes to symptoms or left ventricular function
in cases where the vessel, including this non-CTO lesion, is the collateral supplier of the CTO
vessel. Thus, in patients with multivessel CAD accompanied by a CTO, PCI for non-CTO

lesions may significantly improve ischemia in both non-CTO and CTO vessel territories, as
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reflected by our analyses. Because patients with multivessel CAD occupied more than 70%
of the entire patients in the trial, the effect of CTO-PCI on QoL may have been significantly
diluted in the analysis of the original DECISION-CTO article.

Our post hoc analysis may have important clinical implications. CTO is relatively common
in patients with CAD, and the success rate of CTO-PCI has increased in the recent
decade(14-16). Guidelines recommend CTO-PCI in patients with refractory angina despite
medical treatment or with a large area of ischemia in the occluded vessel territory(17, 18).
Unlike guidelines and other CTO studies, the DECISION-CTO trial had questionable
generalizability in terms of angina relief or QoL despite being the largest randomized trial
regarding CTO-PCI. However, this study suggests the positive role of CTO-PCI in improving
the patients' QoL, indicating the importance of patient selection for a relatively complex
procedure.

This study had several limitations. First, the numbers of patients were relatively small,
particularly in the isolated CTO disease group, limiting the statistical power. Second, the
questionnaire response rate was low at late periods; thus, the results may have been
potentially biased. Third, the continuous crossovers from no CTO-PCI to CTO-PCI over time
may have influenced the late results toward narrowing the differences in mean scores on QoL

subscales.

CONCLUSION
In conclusion, our post hoc analysis of the DECISION-CTO showed that CTO PCI

effectively relieved symptoms and improved QoL in patients with isolated CTO.
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