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Background: Revascularization for the treatment of coronary artery disease (CAD) is advancing
rapidly and is used increasingly in old patients. This study aimed to compare the efficacy and safety of
revascularization with drug therapy in CAD patients aged over 80 years at a real-world clinical setting.
Methods: A total of 501 CAD patients aged over 80 years were consecutively enrolled from January 2011
to January 2016 in Anzhen Hospital (Beijing, China), Capital Medical University. The patients were treated
with percutaneous coronary intervention (PCI) (n=283), coronary artery bypass grafting (CABG) (n=106),
or drug therapy (n=112). All-cause mortality, cardiovascular-related mortality, readmission rate, and Seattle
Angina Questionnaire (SAQ) score were compared between the three treatment methods.

Results: A total of 411 patients (82.04%) were followed with a median duration of 25 months. All-cause
mortality and cardiovascular-related mortality in the drug therapy group were significantly higher than
the PCI and CABG groups (both P<0.05). Readmission rate for cardiovascular events in the CABG group
was significantly lower than the PCI and drug therapy groups (both P<0.05). Scores of physical limitation,
angina frequency, treatment satisfaction, and disease perception of the SAQ in the PCI and CABG groups
were significantly higher than the drug therapy group (both P<0.05). Scores of angina stability did not differ
significant between the three groups (P=0.127).

Conclusions: Revascularization is superior to drug therapy in efficacy and safety in the treatment of
oldest-old patients with CAD.
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Introduction

Coronary artery disease (CAD) is one of the most common
chronic diseases in the elderly (1). Percutaneous coronary
intervention (PCI), coronary artery bypass grafting (CABG),
and drug therapy are the mainstay treatment for CAD.

It has been shown that, in comparison with younger
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patients aged less than 65 years, older CAD patients
were more likely to have myocardial infarction, severe
arrhythmia, cardiogenic or non-cardiogenic complications,
decreased ejection fraction, and high levels of fasting blood
glucose, serum creatinine, and low density lipoprotein
(LDL) (2). Elderly patients often have multiple coronary

lesions, left main stem lesions, and complete occlusion.
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Revascularization in elderly CAD patients is associated with
increased risks of Q-wave myocardial infarction, vascular
complications, and mortality in comparison with younger
patients (3,4). Therefore, elderly patients with CAD is
often managed conservatively due to the existence of
comorbidities and concerns of surgical risks (4).

Recent advancements in PCI and CABG have improved
safety and provided elderly patients with more options of
coronary revascularization (5). These advancements involve
the use of new stents, new drugs, safer dosing regimens,
and procedure optimization (6). Early results of the TIME
(Trial of Invasive versus Medical therapy in Elderly patients
with chronic symptomatic coronary artery disease) study
found that revascularization treatment in elderly patients
with CAD is associated with high risks and lack significant
benefit (7). However, the TIME study suggested PCI
treatment in these patients (7). Previous studies have shown
a lower mortality rate in CAD patients aged over 75 years
treated with revascularization in comparison with those
treated with drug therapy (8,9). However, it is not clear
whether Chinese CAD patients aged over 80 years can
benefit from revascularization treatment such as PCI and
CABG.

Our study aimed to evaluate the efficacy and safety of
revascularization versus drug therapy in the oldest-old

Chinese patients with CAD.

Methods
Patients

From January 2011 to January 2016, 501 CAD patients
aged >80 years were recruited at the Anzhen Hospital
(Beijing, China). The diagnosis of CAD was based on
stenosis >50% of at least one major coronary artery, such as
the left main stem, left anterior descending coronary artery,
left circumflex branch, right coronary artery or its main
large branch.

The inclusion criteria were: (I) age >80 years; (II) were
diagnosed with CAD; (III) coronary angiography showed
stenosis >50% of at least one major coronary artery; (IV)
with complete medical records. Patients with the following
conditions were excluded: (I) younger than 80 years; (II)
previous CABG surgery (III) comorbidities that require
cardiac surgery; (IV) severe infection; (V) malignant
tumors; (V1) platelet count <100x10°/L at admission; (VII)
hemoglobin <120 g/L for male or <110 g/L for female
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at admission; (VIII) contraindications for antiplatelet
therapy; (IX) failure of switch from PCI to CABG or drug
therapy.

This study was approved by the Institutional Review
Board of Ethics Committee of Beijing Anzhen Hospital,
Capital Medical University, China. All participants gave
written informed consent. Our study was conducted in
accordance with the Helsinki II declaration.

Treatment

Our patients were managed with three different treatments:
PCI (n=283), CABG (n=106), and drug therapy (n=112).

For the PCI procedure, the radial artery or femoral artery
pathway was selected based on patient’s condition. The
coronary artery lesion was pre-expanded with a balloon. A
drug-eluting stent was placed if needed. A TIMI 3 flow after
surgery was required. Oral aspirin, statins, and clopidogrel
were administered postoperatively for at least 1 year.

Cardioplegia CABG or non-stop CABG was performed
with or without cardiopulmonary bypass support. Five
days before the surgery, low-molecular-weight heparin was
subcutaneously injected instead of aspirin and clopidogrel.
Oral aspirin, statins, and clopidogrel were administered
postoperatively for at least 1 year.

Oral administration of aspirin and statins was used for

the drug therapy.

Follow-up

Patients were followed by telephone call. All-cause death,
cardiovascular-related death, and cardiovascular-related
readmission (including angina, acute myocardial infarction,
and heart failure) were recorded.

Outcome evaluation

The primary outcome was cardiovascular-related mortality
during the follow-up period. The secondary outcomes
included all-cause mortality, readmission related to
cardiovascular events (angina, acute myocardial infarction,
heart failure) or hemorrhagic events, and post-discharge
Seattle Angina Questionnaire (SAQ) score. The SAQ scale
evaluates the functional status and quality of life of patients
with CAD (10). Each domain of the scale has a highest
score of 100, and a higher score represents a better quality
of life.
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Table 1 Patient general information

Li et al. Revascularization versus drug therapy for CAD

Characteristics CABG group (n=106) PCI group (n=283) Drug therapy group (n=112) P

Male, n (%) 80 (75.47) 185 (65.37) 74 (66.07) 0.064
Hypertension, n (%) 76 (71.70) 193 (68.20) 82 (73.21) 0.425
Diabetes, n (%) 35 (33.02) 99 (34.98) 29 (25.89) 0.133
Previous MI, n (%) 30 (28.30) 97 (34.28) 29 (25.89) 0.101
Previous Cl, n (%) 18 (16.98) 23 (8.13)° 18 (16.07)° 0.025
Previous PCI, n (%) 24 (22.64) 81 (28.62) 34 (30.36) 0.242
Smoking, n (%) 34 (32.08) 100 (35.34) 37 (33.04) 0.677
Age, year 81.43+1.68 81.32+1.88 81.98+2.4° 0.021
Body mass index, kg/m? 24.28+3.02 24.74+3.22 24.45+3.34 0.645
LDL-C, mmol/L 2.41+0.76 2.36+0.81 2.49+0.79 0.176
HDL-C, mmol/L 1.02+0.26 1.06+£0.23 1.15+0.98 0.147
Follow-up time, month 33.24+22.19 32.11+22.43 39.8+21.83*" 0.002

? versus the CABG group, P<0.05; °, versus the PCI group, P<0.05. CABG, coronary artery bypass grafting; PCI, percutaneous coronary
intervention; MI, myocardial infarction; Cl, cerebral infarction; LDL-C, low density lipoprotein-cholesterol; HDL-C, high density lipoprotein-

cholesterol.

Covariates

Gender, age, body mass index, glycosylated hemoglobin
level, low density lipoprotein-cholesterol (LDL-C) level,
high density lipoprotein-cholesterol (HDL-C) level,
smoking, hypertension (11), diabetes (12), old cerebral
infarction, old myocardial infarction, and previous PCI at
administration were included as the covariates. Ejection
fraction during hospitalization, left ventricular end diastolic
diameter, and coronary angiography were also collected.

Statistical analysis

Normally distributed continuous variables were compared
using the one-way analysis of variance. Non-normally
distributed continuous variables were compared using the
Kruskal-Wallis test. The Student-Newman-Keuls (SNK)
method was used to perform post hoc multiple comparisons
when there was significant difference. Categorical variables
were compared using the Chi-square test or the Fisher
exact test. To compare the 1-, 2-, and 3-year mortality,
the unconditional logistic regression model was used with
adjustment of gender, age, lesion count, stem lesion, CAD
type, and previous cerebral infarction. All statistical analyses
were performed using the SAS version 9.3 (SAS Institute,
Cary, NC). A two-tailed P value <0.05 was considered
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statistically significant.

Results
General information

A total of 501 patients (age range, 80-92 years) were included
in our study. Ten patients died in hospital, and 90 patients
were lost to follow-up after discharge. The follow-up rate
was 82.0%. The median follow-up time was 25 months
(interquartile range, 17.0-55.5 months). Patients who were
lost to follow-up consisted of 50 patients (17.7%) in the
PCI group, 21 patients (19.8%) in the CABG group, and 19
patients (17.0%) in the drug therapy group, which showed
no significant difference (P=0.872). The three groups also
showed no significant difference in age, gender, smoking,
body mass index, LDL-C, HDL-C, hypertension, diabetes,
previous myocardial infarction, previous cerebral infarction,

and previous PCI (Table 1).

CAD pathology

The types of CAD differed significantly between the three
groups (Table 2). There was 88.68% of unstable angina
in the CABG group, which was significantly higher than
that in the PCI group (72.08%) and the drug therapy
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Table 2 Pathology of coronary artery disease
Variable CABG group (n=106) PCI group (n=283) Drug therapy group (n=112) P
Type, n (%) <0.001

Acute non-ST-segment elevation Ml 4 (3.77) 35 (12.37) 6 (5.36)

Stable angina 0 (0.00) 4 (1.41) 10 (8.93)

Acute ST-segment elevation Ml 8 (7.55) 40 (14.13) 11 (9.82)

Unstable angina 94 (88.68) 204 (72.08) 85 (75.89)
Lesion count, n (%) <0.001

Single 4 (3.77) 60 (21.2) 38 (33.93)

Double 16 (15.09) 114 (40.28) 28 (25.0)

Triple 86 (81.13) 109 (38.52) 46 (41.07)
Involving the left main stem, n (%) 30 (28.30) 29 (10.25)% 12 (10.71)* <0.001
Calcification, n (%) 31 (29.25) 81 (28.62) 34 (30.36) 0.955
Lesion length >20 mm, n (%) 27 (25.47) 73 (25.80) 24 (21.43) 0.516
Lesion lumen diameter <3 mm, n (%) 16 (15.09) 39 (13.78) 16 (14.29) 0.817
LVEF, % 57.86+8.69 59.64+9.43 60.38+10.28 0.659
LVEDD, mm 48.65+5.62 48.58+6.12 49.27+6.24 0.318

4, versus the CABG group, P<0.05. CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention; MI, myocardial
infarction; LVEF, left ventricular ejection fraction; LVEDD, left ventricular end diastolic diameter.

group (75.89%). Acute ST-segment elevation myocardial
infarction and acute non-ST-segment elevation myocardial
infarction accounted for 14.13% and 12.37% in the PCI
group, respectively, which were significantly higher than the
CABG group (7.55%, 3.77%) and the drug therapy group
(9.82%, 5.36%). The drug therapy group had a significantly
higher proportion of stable angina (8.93%). than the PCI
group (1.4%).

Angiography showed a significantly higher proportion
of the left main stem lesion in the CABG group (28.30%)
in comparison with the PCI group (10.25%) and the
drug therapy group (10.71%). There was no significant
difference in lesion calcification, long lesion (>20 mm),
small vessel disease (lumen <3 mm), left ventricular ejection
fraction, and left ventricular end diastolic diameter between
the three groups (Table 2).

Outcomes

There was no significant difference in bleeding and
mortality between the three groups during hospitalization
(Table 3). The readmission rate for cardiovascular events in the
CABG group was significantly lower than the PCI and drug
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therapy groups (P=0.018) (Table 3).

All-cause mortality and cardiovascular-related
mortality in the drug therapy group were significantly
higher than the PCI and CABG groups (P<0.05, 1able 4).
With respect to cardiovascular-related 1-year mortality, the
odds ratio (OR) was 0.147 (0.044-0.428) for the PCI group,
0.445 (0.130-1.595) for the CABG group with the drug
therapy group as the reference (7zble 5). Similar results were
observed for cardiovascular-related 2- and 3-year mortality.
Scores of physical limitation, angina frequency, treatment
satisfaction, and disease perception of the SAQ scale in the
PCI and CABG groups were significantly higher than the
drug therapy group (all P<0.05, Table 6). The scores of
angina stability did not differ significantly between the
three groups (P=0.127).

Discussion

Our study for the first time evaluated the efficacy of
revascularization treatments versus drug therapy in Chinese
oldest-old patients with CAD. We found that patients
treated with PCI or CABG had significantly lower all-
cause mortality and cardiovascular-related mortality and

Cardiovasc Diagn Ther 2020;10(3):512-519 | http://dx.doi.org/10.21037/cdt-20-185



516

Table 3 Readmission and hemorrhagic events

Li et al. Revascularization versus drug therapy for CAD

Variable CABG group (n=106)  PCI group (n=283) Drug therapy group (n=112) P
Readmission*, n (%) 4 3.77) 35 (12.37)* 15 (13.39)° 0.018
Total hemorrhagic events, n (%) 3(2.83) 15 (5.30) 3 (2.68) 0.350
Hemorrhagic events during hospitalization, n (%) 0 (0.00) 3 (1.06) 1(0.89) 0.764
Hemorrhagic events after discharge*, n (%) 3(2.83) 12 (4.24) 2(1.79) 0.437
Cerebral hemorrhage 1(0.94) 1(0.35) 0 (0.00) 0.423
Gastrointestinal bleeding 1(0.94) 2(0.71) 1(0.89) 0.982
Dermal ecchymosis 1(0.94) 9(3.18) 1(0.89) 0.260

*, 10 patients died during hospitalization; ?, versus the CABG group, P<0.05. CABG, coronary artery bypass grafting; PCI, percutaneous

coronary intervention.

Table 4 Mortality during hospitalization and after discharge

Variable CABG group (n=106) PCI group (n=283) Drug therapy group (n=112) P

Mortality during hospitalization, n (%) 4 (3.77) 3(1.06) 3 (2.68) 0.170
Mortality after discharge, n (%) 12 (11.32) 32 (11.31) 28 (25.00)*° <0.001
Cardiovascular-related mortality, n (%) 7 (6.60) 10 (3.53) 17 (15.18)*° <0.001
All-cause mortality, n (%) 16 (15.09) 35 (12.37) 31 (27.68)*° <0.001

2 versus the CABG group, P<0.05; °, versus the PCI group, P<0.05. CABG, coronary artery bypass grafting; PCl, percutaneous coronary

intervention.

Table 5 One-, 2-, and 3-year mortality

Variable CABG group (n=106) PCI group (n=283) Drug therapy group (n=112) P Adjusted P*
Patients followed-up for 1 year, n 102 274 106
Cardiovascular-related mortality, n (%) 4 (3.92) 5(1.82) 11 (10.38)° 0.001 0.007
OR (95% CI) 0.445 (0.130-1.595) 0.147 (0.044-0.428) 1
Patients followed-up for 2 years, n 67 139 101
Cardiovascular-related mortality, n (%) 6 (9.00) 9 (6.47) 14 (13.86) 0.053 0.081
OR (95% CI) 0.571 (0.188-1.793)  0.342 (0.132-0.880) 1
Patients followed-up for 3 years, n 48 101 81
Cardiovascular-related mortality, n (%) 7 (14.58) 9(8.91) 17 (20.99)° 0.025 0.039
OR (95% CI) 0.614 (0.210-1.859) 0.387 (0.110-0.751) 1

*, the unconditional logistic regression model was used to adjust gender, age, lesion count, left main stem lesion, type of CAD, and the
previous cerebral infarction. ®, versus the PCI group, P<0.05. OR, odds ratio; Cl, confidence interval; CABG, coronary artery bypass

grafting; PCI, percutaneous coronary intervention.

significantly higher scores in four domains of the SAQ
scale in comparison with those treated with drug therapy.
Readmission rate for cardiovascular events in the CABG group
was significantly lower than that the PCI and drug therapy
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groups.

Our study found that patients treated with
revascularization had significantly lower mortality than
those treated with drug therapy group. However, there
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Table 6 Scores of the Seattle Angina Questionnaire

Variable CABG group (n=106) PCI group (n=283) Drug therapy group (n=112) P

Disease perception
Mean + SD 66.26+18.17 64.11+20.39 52.64+24.9%° 0.010
Median [IQR] 66.33 [58.33, 75] 66.67 [50, 75] 55.27 [33.67, 75]

Treatment satisfaction
Mean + SD 81.07+14.55 80.43+15.78 71.36+18.2%° 0.007
Median [IQR] 86.24 [70.19, 92.12] 83.35 [69.49, 92.12] 70.59 [56.82, 86.24]

Angina frequency
Mean + SD 80.87+24.06 78.18+24.63 62.89+30.22%" 0.004
Median [IQR] 90 [70, 100] 80 [60, 100] 60 [40, 90]

Angina stability
Mean + SD 59.09+34.53 60.05+31.81 47.97+25.94 0.127
Median [IQR] 50 [25, 100] 50 [25, 100] 50 [25, 50]

Physical limitation
Mean + SD 46.46+19.55 47.34+17.62 38.19+17.63*° 0.018
Median [IQR] 43.33 [30.21, 60.33] 46.33 [34.56, 56.58] 38.59 [30.11, 45.67]

2 versus the CABG group, P<0.05; °, versus the PCI group, P<0.05. CABG, coronary artery bypass grafting; PCl, percutaneous coronary

intervention; SD, standard deviation; IQR, interquartile range.

was no significant difference in mortality between the
PCI and CABG groups. Our finding is consistent with a
previous study based on a Canadian cohort (13). Oldest-
old patients are more likely to have severe coronary artery
lesions, leading to increased complexity of surgery and
more vascular complications (14). Patients with ischemic
cardiomyopathy and impaired heart function may benefit
from revascularization, which can effectively improve heart
function, quality of life, and survival time. The insignificant
difference in all-cause mortality and cardiovascular-related
mortality between the PCI and CABG groups should be
interpreted considering the relatively higher proportions of
left main stem lesion and multiple coronary artery lesions
in the CABG group. This is consistent with guidelines
that recommend CABG for the treatment of multiple
lesions or left main stem lesions. Despite the relatively high
complication risks of CABG, this procedure is more effective
than PCl in treating more serious coronary artery lesions.

It has been shown that dual antiplatelet therapy after
revascularization is safe and effective in the oldest-old
patients (15). Consistently, our study found that dual
antiplatelet therapy in the PCI and CABG groups was not
associated with increased risks of cerebral hemorrhage,

© Cardiovascular Diagnosis and Therapy. All rights reserved.

gastrointestinal bleeding, and skin ecchymosis in
comparison with the drug therapy group. A study based
on registry database suggested that the risks of PCI in
the oldest-old patients with CAD have decreased with
the emergence of radial artery intervention, drugs such as
bivalirudin, and second-generation drug-eluting stents (16).
Safety and efficacy of statins in the oldest-older patients
have been confirmed (17), but their impact on prognosis
is still not convincing (18). Currently, drug therapy is the
mainstay for the treatment of oldest-old patients with CAD
in China (19). With advancement in the safety and efficacy
of revascularization in the oldest-old patients, prognosis of
patients with CAD is expected to be further improved.

Our study demonstrated that patients in the PCI and
CABG groups had significantly higher scores in physical
limitation, angina frequency, treatment satisfaction, and
disease perception of the SAQ scale than those in the
drug therapy group. Our findings indicate that patients
treated with revascularization may have better quality of
life in comparison with those treated with drug therapy
alone. The SAQ scale is a valid assessment for prognosis
in patients with CAD (10). However, our study found
no significant difference in angina stability between the
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three groups. Based on the evidence from clinical trials, a
strategy of routine revascularization (with PCI or CABG
surgery as appropriate) plus guideline-directed medical
therapy reduces rates of death or myocardial infarction, and
improves quality of life compared to an initial approach of
guideline-directed medical therapy alone in patients (20,21).
In contrast, in our study, drug therapy did not provide
better clinical outcomes, which may be related to the fact
that our study subjects were over 80 years old patients
whose susceptibility to medication may have been reduced
by long-term medication.

Our study has some limitations. First, the pathological
types of CAD and coronary artery lesions differed
significantly between the three groups, which may cause
heterogeneity and confounding factors. Second, we were
unable to conduct a detailed quantitative analysis on
coronary artery lesions in all patients due to incomplete
information. Third, the drug regimen was limited to aspirin
and statins. These limitations may lead to errors in research
results.

Conclusions

Revasculation treatments such as PCI and CABG are
associated with improved survival time and quality of life
in the oldest-old patients with CAD in comparison with
drug therapy. Revascularization treatment shows generally
good safety and efficacy in the oldest-old patients. We
recommend CABG as the option of revascularization for the
treatment of left main stem lesions in oldest-old patients.
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