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Abstract: Objective: This study aims to investigate the efficacy and safety of dual antiplatelet therapy (DAPT) with
ticagrelor and aspirin in elderly patients with Acute Coronary Syndrome (ACS). Methods: A total of 432 patients with
ACS who underwent Percutaneous coronary intervention (PCI) were enrolled into the study. These patients were
divided into three groups, according to age: non-elderly group (age: <60 years old, n=167), elderly group (age: 6179 years old, n=209), and very elderly group (age: ≥80 years old, n=56). TIMI blood flow grade, TIMI myocardial
perfusion grade (TMPG), major complications, 1-year follow-up bleeding events and the primary endpoint were
observed and investigated after treatment with DAPT after PCI. Results: TIMI blood flow, TMPG, reinfarction during
hospitalization, post-infarction angina pectoris, severe arrhythmia, incidence of cardiac function and cardiogenic
shock (Killip III or above), incidence of total, severe and moderate bleeding events, and the primary and secondary
endpoints at 1-year follow-up in the very elderly group were significantly higher, compared with the elderly group and
non-elderly group. Conclusions: The probability of complications and hemorrhage was high in very elderly patients
with ACS after DAPT with ticagrelor and aspirin following PCI.
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Introduction
The pathological basis [1] of acute coronary
syndrome (ACS) is total or subtotal vessel occlusion resulting from unstable plaque rupture,
platelet activation, aggregation and adhesion.
Percutaneous coronary intervention (PCI) is
one [2] of the most effective therapies for ACS.
Acute and subacute stent thrombosis are the
main causes [3, 4] of most severe complications and major adverse cardiac events (MACE)
after PCI in patients with ACS. Dual antiplatelet
therapy (DAPT) with clopidogrel and aspirin is
the foundation [5-7] for antiplatelet therapy
after PCI. However, some patients may experience severe thrombosis complications due to
clopidogrel resistance, thereby increasing the
incidence of MACE after PCI in patients with
ACS. The antiplatelet effects of ticagrelor is
faster and more effective than clopidogrel, which increases coronary artery flow [8-10], and
significantly reduces the incidence of post-PCI
thrombotic complications and MACE in patients

with ACS. Furthermore, it has been recommended as a first-line drug [11-14] for the treatment
of ACS in patients in post-PCI antiplatelet therapy by national and international guidance.
The Platelet Inhibition and Patient Outcomes
(PLATO) trial indicated that the incidence of
major bleeding did not significantly increase
[11-13] in the ticagrelor group, compared with
the clopidogrel group. However, only 5.9% of
the subjects enrolled in that trial were Asians,
in which Chinese subjects accounted for 2%.
Clopidogrel resistance more easily occurs in
Asian populations due to the influence of
CYP2C19 gene polymorphism. The Acute Myocardial Infarction Registry (KAMIR) trial revealed that risk of bleeding in the ticagrelor
group significantly increased, compared with that in the clopidogrel group, especially in elderly
patients (>75 years old) and patients with lowbody weight (weight: <60 kg) [15]. The present
study mainly aimed at discussing the efficacy
and safety of DAPT with ticagrelor and aspirin
after PCI in Chinese elderly patients with ACS.

Acute coronary syndrome
Study subjects
A total of 432 patients with ACS, who underwent PCI at the Emergency Department and
were admitted to the Coronary Care Unit (CCU)
of our hospital between January 2013 and
March 2016, were enrolled as study subjects.
These patients were divided into three groups
according to age: non-elderly group, <60 years
old (mean age: 52.3 ± 5.7 years old), 167 patients (124 male patients and 43 female patients); elderly group, 61-79 years old (mean
age: 68.6 ± 6.9 years old), 209 patients (143
male patients and 66 female patients); very
elderly group, ≥80 years old (mean age: 84.6 ±
3.2 years old), 56 patients (32 male patients
and 24 female patients). The inclusion criteria
applied for these ACS patients were based on
the European Guidance of ACS 2015 [7]. The
present study conforms to the Declaration of
Helsinki, and was approved by the Ethics Committee of Zhangzhou People’s Hospital.
Inclusion criteria for ACS patients: (1) patients
who were more than 18 years old, visited a doctor within 48 hours after onset of symptoms
(ST-segment elevation myocardial infarction
(STEMI) patients visited a doctor within 12
hours after onset of symptoms), and agreed to
undergo CAG and/or PCI; (2) STEMI: patients
who presented with a level of troponin T (cTnT)
higher than the upper limit of normal laboratory
value and in accordance with the evolution law
of STEMI enzymology, and met at least one of
the following conditions: the duration of symptoms of myocardial ischemia was ≥20 minutes
at rest, two or more adjacent limbs leads presented with continuous ST-segment elevation
≥1 mm (0.1 mv), precordial lead presented with
ST segment elevation ≥1-3 mm (V1-V3 was
≥0.3 mV, V4-V6 was ≥0.1 mv); there was new
complete left bundle branch block; there were
new emerged pathological Q waves; there was
imaging evidence of abnormal segmental wall
motion of survival myocardium; angiography
confirmed a new complete occlusion of the coronary artery; (3) non-ST-segment elevation myocardial infarction (NSTEMI): patients presented with a level of cTnT higher than the upper
limit of normal laboratory value at least one
time, and met at least one of the following conditions: the duration of symptoms of myocardial
ischemia was ≥10 minutes at rest, two or more
adjacent limbs leads presented with continu-
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ous ST-segment reduction ≥1 mm (0.1 mv), (4)
patients with unstable angina pectoris (UA): the
cTnT level was normal, new angina pectoris occurred within one month, or original angina pectoris aggravated within one month, and met at
least one of the following conditions: the duration of symptoms of myocardial ischemia was
≥10 minutes at rest, two or more adjacent
limbs leads presented with ST-segment reduction ≥1 mm, or two or more adjacent limbs leads presented transient ST-segment elevation
≥1 mm, or reduced or inverted T-waves.
The following patients were excluded: (1)
patients with sick sinus syndrome (SSS) or a heart rate of <55 bpm before enrollment, or an
electrocardiogram (ECG) with the first degree of
atrioventricular block or above; (2) patients with contraindications and drug allergies due to
the use of ticagrelor; (3) patients with peptic
ulcer and gastrointestinal bleeding within six
months; (4) patients with moderate and severe
hepatopathy, bleeding and coagulation disorders, and malignant tumors; (5) patients with
uric acid nephropathy; (6) patients who were
planning to undergo coronary artery bypass
graft within seven days after admission; (7)
patients whose blood platelet count was <100×
109/L; (8) patients who have received clopidogrel treatment within the past 30 days; (9) patients suffering from bronchial asthma or chronic obstructive pulmonary disease (COPD);
(10) patients who have a past history of intracranial hemorrhage.
Research methods
An aspirin loading dose of 300 mg was immediately given for chewing after admission, followed by 100 mg qd for maintenance. Then, a
ticagrelor loading dose of 180 mg was given for
chewing, followed by 90 mg bid for maintenance. Subsequently, conventional administration of statins, angiotensin converting enzyme
inhibitor and β receptor blockers, and nitrates
were given. The first 18-lead ECG examination
was completed within 10 minutes after admission, as well as electrocardiograph monitoring,
oxygen uptake, emergency check of myocardial
enzyme, cTnT, type B brain natruretic peptide
(BNP), blood routine, coagulation function, electrolyte, renal function, eight preoperative items, random blood sugar, blood grouping, medical history inquiries, past medical history,
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medications and allergic history. If the first ECG
interpretation was STEMI or cTnT results upon
admission suggested STEMI, the patient was
immediately elected for the operation; and an
informed consent was obtained from the patient prior to participation into the present study. Renal function and ECG were reviewed after
the operation. Furthermore, myocardial enzyme
and cTnT were rechecked at 6, 12, 18 and 24
hours after admission. If emergency biochemical results did not meet the inclusion criteria, it
would be considered as a wrong inclusion, and
the patient would drop out. If STEMI could not
be diagnosed through the first ECG and the
emergency check of cTnT and myocardial enzyme, ECG would be rechecked after 10 and 30
minutes, and cTnT and myocardial enzyme would be detected after six hours. If STEMI and
NSTEMI were diagnosed, the patient would be
assigned the same as above. If a patient was
diagnosed with UA, whether the patient should
be included was determined after should be
returned to the emergency biochemical findings were returned, then coronary angiography
(CAG) was checked. CTnT, myocardial enzyme,
renal function and ECG would be reviewed after
the operation.
PCI method
The Judksin method was used for CAG, with a
puncture approach in the left and right radial
arteries or femoral arteries. At the end of the
radiography, the catheter was guided to reach
the opening of the coronary artery, and the wire
was guided to reach the distal-end via culprit
artery. With respect to patients with STEMI, if
thrombus shadows were macroscopically observed, a thrombus aspiration tube would be
used for thrombus suction (5, 4 and 0 patients
underwent thrombus suction in the three
groups, respectively). Coronary blood flow was
determined via repeat radiography. PTCA + stent implantation or direct stenting was performed according to pathological changes. All
stents used in the operation were drug eluting
stents. If macroscopic thrombus shadows and
no-reflow and slow flow was found during the
operation, 10 µg/kg of tirofiban was given for
coronary intra-arterial injection. This was finished within three minutes, then venous pumping
was continued at a dose of 0.15 µg/(kg·min) for
24 hours. Only culprit vessels were treated during emergency PCI in patients with STEMI. If
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other vessels needed to be treated, a second
elective operation would be performed after
10-14 days.
Observation indicator
Observational indexes within 30 days and
duration of hospital stay: The data on age,
gender, heart rate, systolic pressure, serum
creatinine, cardiac function Killip grading, ECG
ST-segment changes, myocardial necrosis markers, hematokrit (HCT), past history of vascular disease and diabetes, and the determination of whether or not sudden cardiac arrest
occurred were collected; and statistical analysis was performed to calculate the Global
Registry of Acute Coronary Events (GRACE)
score [16] and CRUSADE score [17]. The
SYNTAX score [18] was worked out based on
the patient’s CAG results. The data on hospital
stay, the number of implanted stents, and the
diameter and length (if two or more non-series
stents are implanted, the total length of the
implanted stents would be the sum of the
length of those implanted stents, while if two or
more series stents are implanted in the target
lesion, the total length of these implanted
stents would be the total length of the diameter
of each two series of stents minus 3 mm) of the
implanted stents were collected. The incidence
of adverse events during hospitalization, electively repeated PCI, post-infarction angina, reinfarction during hospitalization, severe arrhythmia (emerging atrial fibrillation or atrial flutter of hemodynamic instability, high-grade atrioventricular block, sustained ventricular tachycardia and ventricular fibrillation, excluding
reperfusion arrhythmia during the PCI operation), and cardiac function and cardiogenic
shock with a Killip class of ≥III were also
collected. The Thrombolysis in Myocardial
Infarction (TIMI) blood flow grade after PCI, and
TIMI myocardial perfusion grade (TMPG) of
infarction-related vessels were recorded.
One-year follow-up indexes: All patients included in the present study were followed up for 12
months. The follow-up period started from the
date when the patient participated in the study
until the date the patient was admitted for 12
months. Immediately after the initial medication, at six weeks, six months and 12 months
after the medication, the follow-up were conducted through rehospitalization, outpatient
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Table 1. The general clinical data of the 3 groups were compared
Project
Male (%)
Age (year)
Blood pressure (%)
Smoking history (%)
Hyperlipidemia (%)
Serum creatinine (mmol/L)
STEMI (%)
NSTEMI (%)
UA (%)
GRACE integral
Low risk (<85 branch) (%)
Moderate risk (85~133 branch) (%)
High-risk (>133 branch) (%)
CRUSADE integral
Very low risk (1-20 branch) (%)
Low risk (21-30 branch) (%)
Moderate risk (31-40 branch) (%)
Moderate risk (41-50 branch) (%)
Very high-risk (>51 branch) (%)

Non elderly control group Elderly group Venerable age group
(A group, 167)
(B group, 209)
(C group, 56)
124 (74.25)
143 (68.42)
32 (57.14)a
a
52.3 ± 5.7
68.6 ± 6.9
84.6 ± 3.2a,b
a
39 (23.35)
103 (49.28)
35 (62.5)a
67 (40.12)
87 (41.63)
13 (23.21)a,b
67 (40.12)
102 (48.8)
25 (44.64)
81.2 ± 11.2
86.6 ± 12.5
85.0 ± 16.3
135 (80.84)
137 (65.55)a
27 (48.21)a,b
10 (5.99)
31 (14.83)a
22 (39.29)a,b
22 (13.17)
41 (19.62)
7 (12.50)

P
0.004
0.000
0.000
0.038
0.243
0.783
0.000
0.000
0.175

24 (14.37)
42 (25.15)
101 (60.05)

21 (10.05)
39 (18.66)
149 (71.29)a

2 (3.57)a
6 (10.71)a
48 (85.71)a,b

0.069
0.05
0.001

11 (6.59)
108 (64.67)
36 (21.56)
9 (5.39)
2 (1.20)

19 (9.09)
121 (57.89)
41 (19.62)
13 (6.22)
3 (1.44)

4 (7.14)
29 (51.79)
17 (30.36)
4 (7.14)
2 (3.57)

0.654
0.178
0.223
0.088
0.456

Note: Compare with group A, aP<0.05; compare with group B, bP<0.05. STEMI: ST segment elevation myocardial infarction;
NSTEMI: non ST segment elevation myocardial infarction; UA: unstable angina pectoris.

visit and phone call, respectively. The endpoint
events and related biochemical criterion were
recorded. Patients who could not be contacted
for three times were considered lost to
follow-up.
Primary endpoints: cardiovascular (CV) death,
and myocardial infarction (MI) or stroke.
Secondary endpoints: Effectiveness and safety
endpoints. Specifically, effectiveness endpoints include all-cause death, repeat revascularization of target vessels, in-stent thrombosis,
heart-related rehospitalization, and transient
ischemic attack.
Safety endpoint refers to the occurrence of bleeding complications; that is, the incidence of
some adverse events including severe bleeding
(intracranial hemorrhage or alimentary tract hemorrhage, circulation instability due to massive
hemoptysis, hemoglobin decrease by ≥5 g/dl,
and hematocrit decrease by ≥15%), moderate
bleeding (hemoptysis, hematemesis volume
≥100 ml/d, melena, gross hematuria, etc.), and
mild bleeding (hemoptysis, hematemesis volume <100 ml/d, hematoma at the site of punc-
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ture, skin ecchymosis, mucous membrane, and
gum bleeding and microscopic hematuria).
Statistical method
Data were analyzed using SPSS 18.0 statistical
software, and results were expressed as x ±
standard deviation (SD). Count data was evaluated using X2 -test, and ANOVA was used for the
measurement data. P<0.05 was considered
statistically significant.
Results
Comparison of common clinical information
among the three groups
Among these three groups, differences in hyperlipidemia, the concentration of serum creatinine, and the proportion of patients with UA
were statistically significant (P<0.05). Specifically, the male proportion and the number of
smoking patients were markedly lesser in the
very elderly group than in the non-elderly and
elderly groups, but the proportion of NSTEMI
patients was significantly higher than in the
elderly and very elderly groups (P<0.05). Fur-
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Table 2. Comparison of characteristics of coronary artery lesions in 3 groups (%)
Non elderly control group
(A group, 167)

Lesion characteristics

Elderly group
(B grou, 209)

Venerable age group
(C grou, 5)

P

Single vessel disease

85 (50.90)

83 (39.71)

10 (17.86)a,b

0.000

Double vessel disease

61 (36.53)

45 (21.53)a

12 (21.43)a

0.004

Three vessel disease

21 (12.57)

81 (38.76)a

34 (60.71)a,b

0.000

4 (2.39)

8 (3.83)

6 (10.71)a,b

0.025

17.98 ± 6.93

17.86 ± 7.25

24.82 ± 7.92a

0.001

39 (23.35)

30 (14.35)a

2 (3.57)a,b

0.001

Merge left main pathology
SYNTAX integral
Use IIb/IIIa antagonists (%)
TIMI Classification
Preoperative 0~1 level
Postoperative 3 level

137 (82.04)

166 (79.43)

29 (51.79)a,b

0.000

163 (97.0)

189 (90.43)a

45 (80.35)a,b

0.000

Postoperative TMPG level
0~1 level

3 (1.80)

10 (4.78)

5 (8.93)a

0.444

2 level

11 (6.59)

22 (10.53)

10 (17.86)a

0.048

3 level

153 (91.62)

177 (84.69)a

41 (73.21)a,b

0.002

1.59 ± 0.32

1.61 ± 0.52

1.60 ± 0.29

0.725

2.72 ± 0.40

2.71 ± 0.52

2.71 ± 0.39

0.632

24.19 ± 5.67

25.01 ± 6.96

23.87 ± 6.73

0.712

_
Number of stents implanted in each patient ( x ±s)

_

Mean vessel diameter (mm, x ±s)

_
Stent insertion length (mm, x ±s)

Note: Compare with group A, aP<0.05; compare with B group, bP<0.05.

thermore, the proportion of STEMI patients was
significantly higher in the non-elderly group than in the elderly and very elderly groups. On the
contrary, the proportion of hypertension patients was obviously lower than in the nonelderly and very elderly groups (P<0.05). In terms of GRACE score, the proportion of patients
at high risk significantly exceeded the proportion in the non-elderly group (P<0.05), the proportion of patients at extremely high risk was
obviously higher than that in the non-elderly
and elderly groups (P<0.05), and the same proportion of patients was higher in the elderly
group than in the non-elderly group (P>0.05).
The difference in CRUSADE score of patients at
extremely low risk, low risk, moderate risk, high
risk and extremely high risk among these three
groups was not statistically significant (P>0.05)
(Table 1).
Characteristics of coronary artery lesions among these three groups of patients
There was no statistical difference in the number of implanted stents, diameter of blood vessels with target lesions, and length of implanted stents during PCI among the three groups.
Compared with the non-elderly and elderly groups, triple-vessel disease, combined left main coronary artery lesions and SYNTAX score
were significantly higher in the very elderly group, while the application proportion of IIb/IIIa
receptor antagonist, TIMI 3 blood flow and TM-
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PG 3 myocardial perfusion after PCI were obviously lower (P<0.05) (Table 2).
Hospitalization duration, PCI features and
complication incidence among the three
groups
In the very elderly and elderly groups, mean
hospitalization duration and elective repeat PCI
during hospitalization were higher than in the
non-elderly group (P<0.05), while the incidence
of re-infarction during hospitalization, postinfraction angina, severe arrhythmia and cardiac
function and cardiogenic shock with a Killip grade of ≥III was greater in the very elderly group
than in the non-elderly and elderly groups (P<
0.05) (Table 3).
Comparison of bleeding incidence, one-year
follow-up results and effectiveness end points
among the three groups
A total of 401 patients were successively followed up with a success rate of 92.82%. At the
end of follow-up, the incidence of total, severe
and moderate bleeding was significantly greater in the very elderly group than in the non-elderly group (P<0.05), while the difference in the
incidence of mild bleeding among the three
groups was not statistically significant. Furthermore, the incidence of both primary and
secondary endpoints was obviously higher in
the very elderly group than in the non-elderly
and elderly groups (P=0.000) (Table 4).
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Table 3. Length of hospital stay and complication rate of the 3 groups were compared
Non elderly control group Elderly group Venerable age group
(A group, 167)
(B group, 209)
(C group, 56)
Average length of stay (d)
8.1 ± 1.7
13.3 ± 2.8a
Hospitalization for two times (%)
8 (4.79)
13 (6.22)
7 (12.5)a
Post infarction angina pectoris (%)
9 (5.39)
13 (6.22)
8 (14.29)a,b
Re infarction (%)
1 (0.60)
1 (0.48)
3 (5.36)a,b
Severe arrhythmia (%)
11 (6.59)
11 (5.26)
9 (16.07)a,b
a
KillipIII level above heart function (%)
4 (2.40)
6 (2.87)
6 (10.71)a,b
PCI Cardiogenic shock after operation (%)
0 (0)
1 (0.48)
3 (5.36)a,b

Project

P
0.036
0.125
0.065
0.008
0.019
0.011
0.000

Note: Compare with group A, aP<0.05; compare with B group, bP<0.05.

Table 4. The incidence of bleeding and the results of 1 year follow-up were compared between the 3
groups
Project
Number of bleeding cases

Non elderly control group Elderly group Venerable age group
(A group, 155)
(B group, 193)
(C group, 53)
10 (18.87)

P

10 (6.45)

25 (12.95)

0

1 (0.52)

2 (3.77)a

0.019

Moderate bleeding

1 (0.65)

2 (1.04)

3 (5.66)a,b

0.026

Mild bleeding

Severe bleeding

a

a,b

0.026

9 (5.81)

22 (11.40)

5 (9.43)

0.191

Primary endpoint

1

4 (2.07)

6 (11.32)a

0.000

Cardiovascular death

0

1 (0.52)

3 (5.66)a,b

0.001

Miocardial infarction

1 (0.65)

2 (1.04)

1 (1.89)

0.732

0

1 (0.52)

2 (3.77)a

0.019

6 (3.87)

15 (7.77)

19 (35.85)a,b

0.000

0

2 (1.04)

5 (9.43)a,b

0.000

Stent thrombosis

1 (0.65)

0

1 (1.89)

0.213

Target blood vessel revascularization

2 (1.29)

6 (3.11)

2 (3.77)

0.454

Cardiac readmission

3 (1.94)

6 (3.11)

9 (16.98)a,b

0.000

0

1 (0.52)

2 (3.77)a

0.019

Apoplexy
Secondary validity endpoint
All causes of death (including bleeding, death)

Transient ischemic attack

Note: Compare with group A, aP<0.05; compare with B group, bP<0.05.

Discussion
ACS is a series of clinical syndromes that
include STEMI, NSTEMI and unstable angina
(UA) [3, 4]. The specific process is that the unstable plaque rupture induces blood platelets to
activate, aggregate and release vasoactive
substances, and the resulting acute thrombosis induces acute myocardial ischemia. Clopidogrel combined with aspirin has always been
one of important measures for treating ACS
[5-7]. Recently, it has been found that clopidogrel needs go through two levels of liver enzyme-mediated metabolism, and slowly takes
effect. Moreover, the difference in its curative
effect among individuals is relatively significant. As a result, the incidence of MACE after
PCI is increased [8, 9]. CYP2C19 gene polymorphism is an important genetic factor for clopidogrel antiplatelet response. However, the new
type of receptor antagonist, ticagrelor, can dir1294

ectly work without liver enzyme activation, and
has a rapider antiplatelet effect. Its effectiveness is independent of the CYP2C19 gene polymorphism [8-13]. The PLATO trial indicated that
[4] compared with clopidogrel, ticagrelor signiﬁcantly reduced the incidence of primary
composite endpoints within one year, but the
difference in fatal hemorrhage and massive
hemorrhage was not statistically significant. At
present, ticagrelor has been recommended by
several guidelines as a class I therapy for ACS
patients [5-7].
The elderly, especially those in the advanced
stage, suffer from a large number of ACS complications, have complex vasculopathy and have poor tolerance to various medicines. Moreover, the incidences of both thrombosis and
hemorrhage during antiplatelet therapy are significantly higher in these patients, compared to
non-elderly patients. Furthermore, no-reflow
Int J Clin Exp Med 2019;12(1):1289-1298
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and slow-flow would occur at a larger incidence
during emergency PCI. Postoperatively, there
are some disadvantages, including increase in
MACE, more complications, poor prognosis and
high mortality rate [19]. The present study shows that the incidence of hypertension and
NSTEMI in advanced patients was significantly
greater than that in non-elderly patients and
elderly patients, while the incidence of STEMI
was obviously lower than that in non-elderly
patients and elderly patients. This indicates
that as age increases, hazardous factors would
gradually increase. There are few patients with
typical STMI, but there are larger numbers of
patients with NSTEMI. Moreover, it has been
indicated that operation risk and postoperative
complications would be increased.
The feature of coronary artery lesions is another important index to evaluate the operation
success rate, intraoperative and postoperative
complications, and MACE [21-23]. GRACE score
can be used to systematically and accurately
screen out patients at high risk, which has a
remarkable practical value to the predication of
case fatality rate both during hospitalization
and after discharge [16]. SYNTAX score can be
used to evaluate the complexity of unprotected
left main lesions and triple-vessel disease
according to CAG radiographic results, and is
an important basis for guiding PCI or CABG.
According to the research data compared with
non-elderly patients, for advanced and elderly
patients, both the preoperative GRACE score
and SYNTAX score of coronary artery lesions
after angiography are obviously higher. These
are important indexes of poor prognosis for
advanced patients.
One objective of emergency PCI is to restore
the forward flow of the infarction-related artery
to TIMI 3. However, it was found that after PCI
restores epicardial blood flow to TIMI 3, the myocardial tissues of 25-30% of patients are not
effectively re-perfused; that is, the slow flow
and no-reflow phenomenon [19, 20]. In fact,
successful perfusion at the myocardial tissue
level is the final standard of a successful reperfusion. As the standard of myocardial perfusion
at tissue level, TMPG consists of perfusing and
emptying of contrast agents in myocardial tissues, which can more accurately evaluate the
perfusion at the myocardial tissue level [19].
For patients with TIMI 3 epicardial coronary
artery blood flow, the mortality of TMPG 0-1
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(microvascular occlusion) patients was significantly higher than in patients with TMPG 2-3 [3,
4, 19, 20]. Therefore, the combined use of TIMI
blood flow and TMPG is an effective index to
forcefully evaluate myocardial reperfusion. This
revealed that according to the research data,
there was no significant difference in the number, mean diameter and length of the implanted stent among very elderly, elderly and nonelderly patients. However, the proportion of TIMI blood flow III and TMPG III after PCI was
found to significantly decrease, which may have
resulted from complex coronary artery lesions,
long surgical duration, great difficulties and
poor endothelial function in very elderly patients.
After PCI, on the basis of DAPT, and in combination with the IIb/IIIa antagonist applied, myocardial perfusion may be significantly improved
to reduce the incidence [3, 19, 20] of complications and MACE in the perioperative period. It
has been shown in the data of the present
study that the proportion of applied tirofiban
was obviously lower in the very elderly group
than in the elderly group, which may have
caused the significant reduction in TIMI blood
flow grade III and TMPG grade III. Due to the
reduced effective myocardial reperfusion after
PCI, the incidence of re-infarction during hospitalization, post-infraction angina, severe arrhythmia, cardiac function and cardiogenic shock
with a Killip class of ≥III, and secondary elective
PCI during hospitalization significantly increased; and the mean length of hospital stay was
prolonged.
GRACE score is positively correlated with MACE
after PCI [16], and CRAUSADE score is mainly
used as an evaluation index for risk of bleeding.
In the GRACE score, risk factors should be graded such as heart rate, systolic blood pressure, serum creatinine, heart failure and ischemia events. Similarly, these should be regarded as risk factors of bleeding in the CRUSADE
score. In addition, ischemic risk factors also include aged, chronic kidney disease, renal insufficiency, diabetes and previous myocardial infarction, which are risk factors for bleeding.
Accordingly, it has been shown that in patients
with PCI, ischemia and hemorrhage were closely correlated and contradictory.
The present study shows that DAPT with ticagrelor and aspirin significantly reduced the inciInt J Clin Exp Med 2019;12(1):1289-1298
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dence of ischemic events, compared with the
treatment of clopidogrel. However, the incidence of bleeding events presents an increasing trend [13, 24]. In the PEGASUS-TIMI 54 trial,
although there was no significant difference in
the incidence of intracranial hemorrhage when
compared with the ticagrelor and placebo
groups, the incidence of massive hemorrhage
refined by TIMI significantly increased [12]. In
the PLATO trial, there was no significant difference [16] in the complications of bleeding
between Asians and Africans. However, when
compared among Asians, especially European
and American East Asians, there was a lower
incidence of potential ischemic events after
DAPT with ticagrelor and aspirin in these populations, but there was a higher probability of
bleeding [25, 26]. In the present study, based
on the GRACE score, it was shown that high-risk
patients were significantly more in very elderly
patients than in elderly and non-elderly
patients. However, there was no significant difference in CRUSADE risk score among these
three groups. The proportion of the IIb/IIIa receptor antagonist application significantly decreased, but the probability of bleeding increased. This indicates that age is an independent risk factor of bleeding. In addition, the
female proportion was higher in the very elderly
group than in the elderly and non-elderly groups. Accordingly, based on the CRUSADE risk
score, it was shown that the female gender is
one of the important risk factors, and the reason for increased bleeding. After a 1-year follow-up, it was found that the incidences of primary endpoint events and the secondary endpoint significantly increased in the very elderly
group. This indicate that there are significantly
higher incidences of ischemic events, bleeding
events and CV deaths for one-year and allcause death in patients with ACS after PCI in
the very elderly group, compared with the nonelderly and elderly groups.
Limitations of the study: This study focused on
DAPT with ticagrelor and aspirin. However, no
comparisons with clopidogrel were performed.
Furthermore, the sample size was small. Tirofiban was combined when used in the control
group, but no strict control standards were set.
Further controlled studies are being undertaken by the authors to resolve these existing limitations.
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