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Background: Although it has been shown to be superior to simple antithrombotic drug therapy,
most patients are unable to receive timely percutaneous coronary intervention (PCI) and are
treated with conventional triple antithrombotic therapy (aspirin, clopidogrel, low-molecular-
weight heparin). Here, we evaluate the efficacy and safety of adding low-dose tirofiban to this
regimen.

Methods: A total of 1,783 patient records (unable to receive PCI) indicating non-ST-segment
elevation acute coronary syndrome (NSTE-ACS) were included. A total of 882 received
conventional triple antithrombotic therapy; 901 received quadruple antithrombotic therapy.
Efficacy was evaluated in terms of major adverse cardiovascular event (MACE) parameters.
Safety was evaluated based on the occurrence of bleeding events. Data were collected over a
6-month period post treatment.

Results: The rate of occurrence of MACE was significantly lower in the quadruple antithrom-
botic group (10.5% versus 14.1% at 6 months, P=0.02). The log-rank test showed improved
survival in the quadruple antithrombotic group. Total bleeding events were higher in the qua-
druple antithrombotic group (9.7%) than in the triple antithrombotic group (7.1%) (P=0.04);
however, this may be attributed to increased clinically insignificant minor bleeding events.
Conclusion: Quadruple antithrombotic therapy demonstrated a superior alternative for the
treatment of high-risk NSTE-ACS patients failing to receive PCI.

Keywords: low-dose tirofiban, non-ST-segment elevation acute coronary syndrome, quadruple
drug therapy

Introduction

Cardiovascular disease is a major cause of mortality worldwide, and coronary artery
disease and acute coronary syndrome (ACS) account for two of its major manifesta-
tions. ACS is also known to be one of the leading causes of mortality in the Asia-Pacific
region, and studies in Chinese non-ST-segment elevation acute coronary syndrome
(NSTE-ACS) patients have shown that there is a higher variability in treatment out-
comes associated with higher mortality rates when compared to the rest of the Asia-
Pacific region.! This difference may be attributed to the fact that relevant guidelines,
although present, are not strictly followed by clinicians for a variety of reasons.? Recent
guidelines recommend the adoption of aggressive revascularization procedures such
as percutaneous coronary intervention (PCI) as the primary mode of treatment for
patients presenting with high-risk NSTE-ACS.> However, although PCI has been
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shown to be superior to simple antithrombotic drug therapy
for the management of such patients, the GRACE study
showed that only 32.5% were able to receive direct PCI.6
Thus, most patients are treated with traditional triple
antithrombotic therapy that includes aspirin, clopidogrel
and low-molecular-weight heparin.’> Issues pertaining to
the administration and regulation of drug therapy for these
high-risk NSTE-ACS patients who do not receive PCI in
routine clinical practice due to several patient dependent
factors have consistently plagued clinicians.’

ACS is mainly caused by platelet aggregation and throm-
bus formation leading to coronary atherosclerotic plaque
rupture. Therefore, several studies indicate that drug treatment
for this condition should be dominated by antiplatelet agents.?
Studies have shown that the addition of platelet receptor
antagonists to traditional triple antithrombotic therapy admin-
istered to NSTE-ACS patients is associated with an effective
inhibition of platelet function and a reduction in cardiovascu-
lar adverse events.’ Tirofiban is one such antiplatelet agent.'
However, balancing the effective use of active antithrombotic
therapy while simultaneously reducing the risk of bleeding
events in patients has proved extremely difficult and repre-
sents an important concern amongst clinicians.

We hypothesize that the addition of tirofiban to traditional
triple antithrombotic therapy'' for the treatment of patients
with high-risk NSTE-ACS who fail to receive PCI for vari-
ous reasons can further enhance the antiplatelet function of
the treatment regimen and reduce the occurrence of major
adverse cardiovascular event (MACE). However, taking into
account the possibility of an increased risk of bleeding, the
dose of tirofiban administered as part of the quadruple therapy
regimen was lowered, in addition to which the low-molec-
ular-weight heparin dose was also halved. Thus, quadruple
antithrombotic therapy comprised aspirin, clopidogrel, half-
dose low-molecular-weight heparin and low-dose tirofiban.

In this work, we reviewed the adoption of quadruple anti-
thrombotic therapy for the treatment of patients with high-risk
NSTE-ACS who were unable to undergo PCI in time and to
assess the efficacy and safety of an additional low dose of
tirofiban for patients with high-risk NSTE-ACS compared
with conventional triple anti-thrombus therapy.

Methods
Study design and participants

This was a long-term, multicenter, retrospective study to
evaluate the efficacy and safety of traditional triple antithrom-
botic therapy (excluding low-dose tirofiban) versus quadruple
antithrombotic therapy (including low-dose tirofiban) for
the treatment of high-risk NSTE-ACS patients who fail to

receive timely PCI. Efficacy of the two treatment regimens
was evaluated by comparing the rate of occurrence of MACE,
while the safety was evaluated by comparing the rate of
occurrence of bleeding events (classified by the Bleeding
Academic Research Consortium [BARC] standard). Data
for both evaluations were collected at time points over the
short-term (72 hours and 7 days) and long term (1, 3 and
6 months).

We reviewed 4,572 patient records from 3 different
centers (The First Affiliated Hospital of Xinjiang Medical
University and The Affiliated traditional Chinese Medicine
Hospital of Xinjiang Medical University and the General
Hospital of Xinjiang Military District) that indicated ACS
between January 2007 and August 2016. A total of 1,895 high-
risk NSTE-ACS patients who did not receive emergency PCI
(within 72 hours of admission) met the inclusion criteria.

High-risk patients aged between 18 and 85 years meet-
ing the American Heart Association (AHA) NSTE-ACS
criteria®> who did not immediately undergo PCI for a variety
of reasons were included in the study population. In addition,
all patients had GRACE scores'*!? greater than or equal to
140 points, CRUSADE scores (Can Rapid risk stratification
of Unstable angina patients Suppress Adverse outcomes with
Early implementation of the ACC/AHA guidelines)'* less
than 50 and creatinine clearance rates (calculated according
to Cockcroft-Gault formula) greater than 30 mL/min, since
patients who have renal impairment also have a higher risk
of suffering from bleeding events.

Patients who received prior PCI therapy or who demon-
strated abnormal liver function and renal function or systolic
blood pressure greater than 180 mmHg and/or diastolic blood
pressure greater than 110 mmHg were excluded. In addition,
patients with malignant tumors and life expectancy less than
1 year or with an elevated risk of bleeding (including patients
with a history of peptic ulcers, alimentary tract hemorrhage
and clinically significant urogenital canal hemorrhage; previ-
ous or current platelet count less than 100,000/L; history of
intracranial hemorrhage; history of cerebral infarction within
6 months; history of intracranial tumors; history of arterio-
venous malformations and arteriovenous tumors; history of
trauma and operation within 3 months) were also excluded.

Study conduct

Patients were divided into two groups: the triple antithrom-
botic therapy group (excluding tirofiban) and the quadruple
antithrombotic therapy group (including low-dose tirofiban).
Triple antithrombotic therapy comprised a combination of
aspirin, clopidogrel and low-molecular-weight heparin.
Aspirin and clopidogrel were both administered orally.
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Aspirin was administered at an initial dose of 300 mg
followed by a long-term maintenance dose of 75-100 mg
once daily. Clopidogrel was administered at an initial dose of
300 mg, followed by a long-term maintenance dose of 75 mg
once daily. Low-molecular-weight heparin (enoxaparin) was
injected subcutaneously at the standard recommended dose
of 1 mg/kg once every 12 hours, or 0.75 mg/kg once every
12 hours for patients =75 years of age.

Quadruple antithrombotic therapy comprised a low dose
of tirofiban hydrochloride in addition to standard triple
antithrombotic therapy. Tirofiban was administered by
intravenous pumping at a loading dose of 0.4 pg/kg/min for
30 minutes, followed by intravenous infusion at a mainte-
nance dose of 0.1 pg/kg/min for 48—72 hours. The administra-
tion and dose of aspirin and clopidogrel remained the same
as that of the triple antithrombotic group, while the dose of
low-molecular-weight heparin was adjusted to half of what
is normally recommended during the administration of tiro-
fiban, ie, 0.5 mg/kg once every 12 hours or 0.375 mg/kg once
every 12 hours for patients =75 years of age. Once tirofiban
administration ceased, the standard dose of low-molecular-
weight heparin was resumed for 2-3 days, ie, 1 mg/kg once
every 12 hours or 0.75 mg/kg once every 12 hours for
patients =75 years of age.

The study was performed in accordance with the
Declaration of Helsinki, the International Conference on
Harmonization/Good Clinical Practice. The study protocol
was approved by the Ethics Review Committee (reference
number 2011XE097) of The First Affiliated Hospital of
Xinjiang Medical University and The Affiliated Traditional
Chinese Medicine Hospital of Xinjiang Medical University
and the General Hospital of Xinjiang Military District, and
written informed consent was obtained from all participants.
The study methods were conducted in accordance with
approved national and international guidelines.

Study outcomes

Efficacy

The efficacy of the two treatment regimens was compared
by estimating the occurrence rate of MACE defined as either
all-cause mortality, recurrent angina or recurrent fatal/non-
fatal myocardial infarction, ischemic stroke and transient
ischemic attack in both treatment groups at 72 hours and
7 days (short term occurrence of MACE) and at 1 month,
3 months and 6 months post-treatment initiation. Since PCI
was a discharge indicator for the study population, cardiac
revascularization (stent or coronary artery bypass surgery)
was not included in the estimation of efficacy. Only the first
event of each outcome was included in the analysis.

All-cause mortality was classified as vascular unless the
central adjudication committee confirmed an unequivocal
non-cardiovascular cause of death. Cardiovascular death
included death due to peripheral artery disease, hemorrhagic
stroke, sudden death, progressive congestive heart failure and
procedure-related death.

The incidence of myocardial infarction was confirmed
by measuring the change in cardiac biomarker levels along
with the occurrence of at least one ischemic event defined
as either sustained chest pain without remission, new ECG
ST-segment changes or left bundle branch block, pathologi-
cal Q wave formation or iconography showing new loss of
myocardial viability. If a patient died within 4 weeks of
myocardial infarction or ischemic stroke, this event was
recorded as fatal myocardial infarction.

Ischemic stroke was determined based on clinical mani-
festations and confirmed by radiological findings. Transient
ischemic attack was defined according to the Classification
of Cerebrovascular Diseases.

The incidence of recurrent angina pectoris was confirmed
by documenting the presence of sustained chest pain for more
than 5 minutes or any new change that occurred on the two
adjacent leads of the ECG readout without any change in
cardiac markers (enzyme levels) for myocardial infarction.

Safety

Occurrence of bleeding events (based on the BARC stan-
dard®) at 72 hours, 7 days, 1 month, 3 months and 6 months
post-treatment initiation were compared between the two
therapy groups. The incidence of death due to any reason
was also estimated in both treatment groups.

Statistical analysis

The SPSS17.0 software package was used for statistical
analysis. All data sets pertaining to the main statistical
indicators of the study were subjected to a normality test.
Every statistical indicator that was normally distributed is
shown as mean * standard deviation (y+s). An independent
samples #-test was used to compare data between groups, and
chi-square test was used for categorical data. The Wilcoxon
rank sum test was used to estimate the rank sum test statistic
(a=0.05). P=0.05 was considered statistically significant.

Results

Baseline characteristics

Of the 1,895 patient records screened, 79 patients were
treated with PCI between 3 and 180 days of admission and
were therefore excluded from the study analyses. Thirty-three
cases were lost to follow-up. Thus, 1,783 patients completed
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1,895 high-risk
NSTE-ACS hospital
records of patients not
receiving emergency
PCI within 72 hours of
admission

Excluded 79 patient
receiving PCl within
3—-180 days of
admission

k.

1,783 patients
included

| l

882 patients 901 patients

(triple anti- (quadruple anti-
thrombotic thrombotic
therapy) therapy)

Figure | Flowchart showing the selection and allocation of patients to the two
different treatment groups based on study inclusion criteria.

Abbreviations: NSTE-ACS, non-ST-segment elevation acute coronary syndrome;
PCI, percutaneous coronary intervention.

the study, including 882 patients treated with triple anti-
thrombotic therapy and 901 patients treated with quadruple
antithrombotic therapy. Patients were allowed to choose the
treatment regimen they preferred, and administration of either
triple or quadruple antithrombotic therapy was initiated based
on patient preference. The population selection algorithm is
presented in Figure 1.

There was no statistical difference in age, sex, weight
and pre-existing risk factors between the two groups of
patients (Table 1). The only significant differences that
existed between the two groups were pertaining to the use
of tirofiban (Table 2).

Study outcomes

Efficacy

There was no statistical difference in either the mortality rate
or the rate of recurrent myocardial infarction between the two
groups at the 72-hour, 7-day and 6-month post-treatment time
points. However, the rate of occurrence of recurrent angina
pectoris at the 72-hour post-treatment time point in the qua-
druple antithrombotic group was 2.0%, which was 45.9%
lower than that of triple antithrombotic group (P<<0.05).
Thus, at the 72-hour time point, the rate of occurrence of
MACE in the quadruple antithrombotic group was 4.6%,
which was 37.0% lower than that of triple antithrombotic
group P<0.05 (Table 3).

Similarly, at the 7-day post-treatment time point, the rate
of occurrence of recurrent angina pectoris in the quadruple
antithrombotic group was 46.7% lower than that of the triple
antithrombotic group, P<<0.05. Thus, even at the 7-day post-
treatment time-point, the rate of occurrence of MACE in the
quadruple antithrombotic group was 41.1% lower than that
of the triple antithrombotic group, P<<0.05 (Table 3).

The rate of occurrence of MACE in the quadruple anti-
thrombotic therapy group at the 1-month and 3-month time
points was 34.8% and 32.8% lower than that of the triple anti-
thrombotic therapy group (P<<0.05), respectively. Thus, there
was a significant difference in the mortality rates between
both groups at the 1-month and 3-month post-treatment time
points (P<<0.05). However, no significant differences in the
6-month mortality rate, rate of recurrent angina pectoris and
rate of recurrent myocardial infarction were detected between
the two groups (Table 4).

Table | Baseline characteristics of patients in both treatment groups

Parameter Quadruple Triple tor ? P-value
antithrombotic antithrombotic
group, N=901 group, N=882
Average age (years) 67.8+13.08 68.0£12.95 0.32 0.75
Female, n (%) 281 (31.9) 272 (30.8) 0.03 0.87
Average weight (kg) 64.2+17.81 63.8£18.01 0.47 0.63
Risk factors, n (%)
Smoking 317 (35.2) 318 (36.1) 0.15 0.70
Hypertension 416 (46.2) 415 (47.1) 0.14 0.71
Dyslipidemia 454 (50.4) 460 (52.2) 0.56 0.46
Diabetes 290 (32.2) 292 (33.1) 0.17 0.68
Medical history, n (%)
Myocardial infarction 135 (15.0) 146 (16.6) 0.83 0.36
After stent implantation 72 (8.0) 77 (8.7) 0.31 0.57
Heart failure 70 (7.8) 71 (8.1) 0.05 0.83
eGFR (30-60 mL/minute) 276 (30.6) 275 (31.2) 0.06 0.80
NSTEMI 416 (46.2) 392 (44.4) 0.54 0.46
UA 481 (53.4) 472 (53.5) 0.01 0.96

Note: Data presented as mean = standard deviation unless stated otherwise.

Abbreviations: eGFR, estimated glomerular filtration rate; NSTEMI, non-ST-elevation myocardial infarction; UA, unstable angina.
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Table 2 Medication received during hospital admission

Medication Quadruple Triple r P-value
antithrombotic antithrombotic
group, N=901, n (%) group, N=882, n (%)
Aspirin 887 (98.5) 873 (99.0) 0.99 0.32
Clopidogrel 882 (96.0) 872 (98.9) 2.65 0.10
Low-molecular-weight heparin injection 880 (97.7) 868 (98.4) 1.28 0.26
B-Receptor antagonist 790 (87.7) 759 (86.1) 1.03 0.31
ACEI drugs 630 (79.9) 626 (71.0) 0.24 0.63
CccB 278 (30.9) 236 (26.8) 3.65 0.06
Hypolipidemic drugs 877 (97.3) 865 (98.1) 0.36 0.55

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; CCB, calcium channel blocker.

Survival data were analyzed using the Kaplan—Meier log
rank test (Figure 2). Results showed that the survival rate of
the quadruple antithrombotic therapy group was significantly
higher than that of the triple antithrombotic therapy group
(P=0.002).

In addition, a univariate analysis was conducted to
assess the effect of different baseline characteristics on
the occurrence of MACE. In the quadruple therapy group,
characteristics such as history of M1, renal failure, high body
weight, age and smoking were found to be significantly
associated with the occurrence of MACE (Table 5A). In
the triple therapy group, heart failure and age were also
shown to have a significant effect on the occurrence of
MACE in addition to those baseline characteristics found
to affect MACE occurrence in the quadruple therapy group
(Table 5B).

Safety

At the 72-hour time point, an equal number of Type 2,
Type 3a and Type 3b bleeding events occurred in both treat-
ment groups. All events were successfully resolved after

giving symptomatic treatment. In one case, hemoglobin
levels decreased to =3 g/dL. This was resolved after slowing
down the administration tirofiban. Another patient suffered
hematuresis with hemoglobin levels decreased to 3—5 g/dL.
This was resolved after stopping the administration of tiro-
fiban and low-molecular-weight heparin and blood transfu-
sion. In another two cases, upper gastrointestinal bleeding
occurred with hemoglobin levels decreased by =5 g/dL.
The bleeding stopped after stopping the administration of
tirofiban and low-molecular-weight heparin and giving blood
transfusion along with an intravenous infusion of dopamine,
saline, low molecular dextran, pantoprazole and other symp-
tomatic treatment to elevate blood pressure, expand blood
volume and stop bleeding. Both groups showed gingival
bleeding, subcutaneous ecchymosis, epistaxis, hemoptysis,
etc. (BARC Type 1 bleeding events). However, the occur-
rence rate of such Type 1 events in the triple antithrombotic
therapy group at the 72-hour time point was 4.5%, which
was significantly lower than the rate of occurrence of such
events in the quadruple antithrombotic therapy group,
which was 7.1%. These minor bleeding events improved in

Table 3 Comparison of MACE at 72 hours and 7 days between both treatment groups

Comparison of MACE at the 72-hour time point between both treatment groups

Event Quadruple Triple Risk ratio r P-value
antithrombotic antithrombotic (confidence
group group interval)
Death, n (%) 14 (1.6) 17 (1.9) 0.80 (0.39-1.64) 0.23 0.55
Recurrent angina, n (%) 18 (2.0) 33(37) 0.52 (0.29-0.94) 4.68 0.03
Recurrent Ml, n (%) 9 (1.0) 14 (1.6) 0.63 (0.27—-1.45) 1.25 0.27
MACE, n (%) 41 (4.6) 64 (7.3) 0.61 (0.41-0.91) 5.75 0.02
Comparison of MACE at 7 days between both treatment groups
Death, n (%) 15 (1.7) 23 (2.6) 0.63 (0.33-1.22) 1.69 0.17
Recurrent angina, n (%) 22 (2.4) 40 (4.5) 0.53 (0.31-0.89) 6.0 0.02
Recurrent M, n (%) 11 (1.2) 16 (1.8) 0.67 (0.31-1.45) I.1 0.31
MACE, n (%) 48 (5.3) 79 (9.0 0.57 (0.39-0.82) 9.2 0.003
Abbreviations: MACE, major adverse cardiovascular event; M|, myocardial infarction.
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Table 4 Occurrence of MACE at | month, 3 months and 6 months in both patient groups

MACE Time point Quadruple Triple Risk ratio r P-value

(months) antithrombotic antithrombotic (credibility
group group interval)

Death, n (%) | 19 2.1) 333.7) 0.55 (0.31-0.98) 4.09 0.04
3 22 (2.4) 37 (42) 0.57 (0.33-0.98) 4.59 0.04
6 30(3.3) 41 (4.6) 0.71 (0.44-1.14) 201 0.15

Recurrent angina, n (%) | 33(3.7) 42 (4.8) 0.76 (0.48-1.21) 1.34 0.25
3 38 (4.2) 46 (5.2) 0.80 (0.52—1.24) 0.99 0.32
6 44 (4.9) 52 (5.9) 0.82 (0.54-1.24) 0.90 0.34

Recurrent myocardial | 14 (1.6) 24 (2.7) 0.56 (0.29-1.10) 2.53 0.09

infarction, n (%) 3 16 (2.0) 27 (3.1) 0.57 (0.31-1.07) 201 0.08
6 21 (2.4) 31 (3.5) 0.66 (0.37-1.15) 1.86 0.14

MACE, n (%) | 66 (7.3) 99 (11.2) 0.63 (0.45-0.87) 8.07 0.01
3 76 (8.4) 110 (12.5) 0.65 (0.48-0.88) 7.77 0.01
6 95 (10.5) 124 (14.1) 0.72 (0.54-0.96) 5.0 0.02

Abbreviation: MACE, major adverse cardiovascular event.

the quadruple antithrombotic therapy group after tirofiban  Discussion

treatment was discontinued. There was one case of Type 5b
hemorrhage in the triple antithrombotic therapy group,
with intracranial hemorrhage that resulted in death. No
Type 5 hemorrhage occurred in the quadruple antithrombotic
therapy group.

Thus, the overall occurrence of bleeding events was
significantly higher in the quadruple antithrombotic therapy
group than in the triple antithrombotic therapy group at all
time points, mainly due to an increase in Type 1 bleeding
events within 72 hours. However, there was no difference in
the rate of occurrence of these various new bleeding events
between the two groups after 72 hours (Table 6).

Survival functions

1.0 1 . X
c 1
L
C 08
o
3
L
©
2 061
2
3
n
o 0.4
2
b
o Treatment groups
3 0.2 4| = Quadruple antithrombotic therapy
g — Triple antithrombotic therapy
(&) —+ Quadruple antithrombotic therapy-censored
0.0 4| —+ Triple antithrombotic therapy-censored
0.00 1.00 2.00 3.00 4.00 500 6.00

Time (months)

Figure 2 Kaplan—-Meier curve showing survival functions in both therapy groups
over a 6-month follow-up period.

A number of studies have demonstrated that aggressive,
invasive revascularization measures such as PCI are more
effective than conservative triple antithrombotic drug therapy
in the management of patients with high-risk NSTE-ACS.>*
However, the actual number of such patients receiving direct
PClI in People’s Republic of China in routine clinical practice
is very low compared to the rest of the global population.
This difference may be attributed to a variety of factors, the
primary one being self-perceived patient risk upon opting for
surgery followed by the provisions of existing health care
systems.*!¢ Guidelines recommend the addition of tirofiban to
the standard triple therapy regimen for patients with NSTE-
ACS whose condition worsens prior to surgery, with the main
aim of treatment being early revascularization.>* However,
the optimal composition of the treatment regimen remains
uncertain and these guidelines have also acknowledged that
there is a gap in high-quality evidence that concerns the
long-term use of such medication."”

The safety and efficacy of the use of tirofiban in NSTE-
ACS patients who have already received PCI or for those
who are scheduled to receive PCI have also been established
in previous investigations in Caucasian as well as Chinese
populations.'®2! However, previous studies that assessed the
efficacy of the combination of a conventional dose of tiro-
fiban and low-molecular-weight heparin in the treatment of
NSTE-ACS after PCI have shown an increased incidence of
hemorrhage.'® Other studies that have halved the conventional
dose of low-molecular-weight heparin and applied low-dose
tirofiban as well in the treatment of medium-risk NSTE-ACS
patients with diabetes have obtained better results.”? Based
on the recommendations of these established guidelines and
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Table 5 Univariate analysis for MACE occurrence

Table 5 (Continued)

A Quadruple therapy group: univariate analysis for
MACE occurrence

Variable Occurrence Absence r P-value
of MACE of MACE
event event
High blood pressure
Present 55 361
Absent 40 445 5.873 0.015
Diabetes mellitus
Present 40 250
Absent 55 556 4.787 0.029
Smoking
Present 31 286
Absent 64 520 4732 0.030
Dyslipidemia
Present 47 407
Absent 48 399 0.036 0.85
History of myocardial infarction
Present 24 11
Absent 71 695 8.810 0.003
After stent implantation
Present 7 65
Absent 88 741 0.056 0.813
Heart failure
Present 13 57
Absent 82 749 5.185 0.023
Renal failure
Present 46 257
Absent 49 549 10.410 0.001
Body weight (kg)
=50 34 431
>50 6l 375 10.642 0.001
Sex
Male 56 564
Female 39 242 4816 0.028
Age (years)
=60 50 531
61-79 23 182
=80 22 93 11.402 0.003

B Triple therapy group: univariate analysis for MACE occurrence

High blood pressure

Present 70 345

Absent 54 413 5.117 0.024

Diabetes mellitus

Present 54 238

Absent 70 520 7.104 0.008

Smoking

Smokers 55 263

Non- 69 495 4312 0.038

smokers

Dyslipidemia

Present 57 403

Absent 67 355 2213 0.137

History of myocardial infarction

Present 30 116

Absent 94 642 6.097 0.014
(Continued)

Variable Occurrence Absence r P-value
of MACE of MACE
event event
After stent implantation
Present 7 70
Absent 17 688 1.723 0.189
Heart failure
Present 16 55
Absent 108 703 4.592 0.032
Renal failure
Present 49 226
Absent 75 532 4.674 0.031
Body weight (kg)
=50 17 384
>50 17 174 7.196 0.007
Sex
Male 75 535
Female 49 223 5.093 0.024
Age (years)
=60 50 88
61-79 47 199
=80 27 71 13.785 0.001

Abbreviation: MACE, major adverse cardiovascular event.

previous investigations, we reviewed and analyzed the clini-
cal efficacy and safety of triple and quadruple antithrombotic
therapy in reducing ischemic events in patients with high-risk
NSTE-ACS who cannot receive PCI for a variety of reasons
in routine clinical practice.

Our data show that in comparison with conventional triple
antithrombotic therapy, quadruple antithrombotic treatment
including a low dose of tirofiban can significantly reduce
ischemic events and can also reduce the mortality rate of
patients over a 3-month time period while simultaneously
resulting in an absence of any increase in clinically significant
bleeding events. In addition, the Kaplan—Meier log rank test
also showed a significant difference in favor of quadruple
treatment in survival over a 6-month time period between
the two groups of patients. Our results are in accordance
with previous studies that support the use of quadruple
antithrombotic treatment in the management of high-risk
NSTE-ACS patients.?

Thus, we demonstrate that a combination of aspirin, clopi-
dogrel, low-dose low-molecular-weight heparin and low-dose
tirofiban is more effective than traditional triple antithrom-
botic therapy in the management and survival of patients
with high-risk NSTE-ACS who fail to receive timely PCI.
Importantly, our results also indicate that the risk of clinically
significant bleeding does not increase while using quadruple
therapy including a low dose of tirofiban. This regimen pro-
vides an effective alternative for a particularly high-risk set
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Table 6 Occurrence of hemorrhage at 72 hours, 7 days, | month, 3 months and 6 months in both patient groups

Time points and Rate of occurrence Rate of occurrence Risk ratio 2* value P-value
BARC bleeding in the quadruple in the triple (credibility
event type antithrombotic antithrombotic interval)

group n (%) group n (%)
72 hours
Type | 64 (7.1) 40 (4.5) 1.61 (1.07-2.42) 5.35 0.03
Type 2 I (0.1) 0 0 (0—») 0.01 0.50
Type 3a I (0.1) I (0.1) 0.98 (0.06—15.63) 0.00 0.99
Type 3b I (0.1) I (0.1) 0.98 (0.06—15.63) 0.00 0.99
Type 2 + Type 3 3(0.3) 2(0.2) 1.47 (0.25-8.82) 0.01 |
Type 4 0 (0) 0 (0) - - -
Type 5b 0 (0) 0 (0) - - -
Total bleeding events 67 (7.4) 42 (4.8) 1.61 (1.08-2.34) 5.55 0.02
7 days
Type | 68 (7.6) 43 (4.9) 1.59 (1.07-2.36) 5.45 0.02
Type 2 I (0.1) 0 0 (0—») 0.01 0.50
Type 3a 2(0.2) I (0.1) 1.96 (0.18-21.55) 0.313 0.58
Type 3b I (0.1) 2(0.2) 0.49 (0.04-5.39) 0.36 0.55
Type 2 + Type 3 4(0.4) 3(03) 1.31 (0.29-5.86) 0.01 |
Type 4 0 (0) 0 (0) - - -
Type 5b 0 (0) I (0.1) 0 (0—») 0.01 0.50
Total bleeding events 72 (8.0) 47 (5) 1.54 (1.06-2.26) 5.07 0.03
I month
Type | 71 (7.9) 46 (5.2) 1.55 (1.06-2.28) 5.16 0.03
Type 2 I (0.1) I (0.1) 1.02 (0.06—16.36) 0.00 0.99
Type 3a 2(0.2) 2(0.2) 0.98 (0.14-6.93) 0.00 0.98
Type 3b 2(0.2) 3(0.3) 1.47 (0.25-8.82) 0.01 |
Type 2 + Type 3 5(0.7) 6 (0.7) 0.81 (0.25-2.68) 0.11 0.77
Type 4 0 (0) 0(0) - - -
Type 5b 0 (0) I (0.1) 0 (0—») 0.01 0.50
Total bleeding events 75 (8.6) 53 (6.1) 1.42 (0.99-2.05) 4.24 0.04
3 months
Type | 73 (8.1) 47 (5.3) 1.57 (1.07-2.29) 5.46 0.02
Type 2 3(0.3) 2(0.2) 1.47 (0.25-8.82) 0.01 |
Type 3a 2(0.2) 2(0.2) 0.98 (0.14-6.93) 0.00 0.98
Type 3b 3(0.3) 3(0.3) 0.98 (0.20-4.84) 0.00 0.98
Type 2 + Type 3 8 (0.9) 7 (0.8) 1.12 (0.40-3.10) 0.05 0.82
Type 4 0 (0) 0(0) - - -
Type 5b 0 (0) I (0.1) 0 (0—o) 0.01 0.50
Total bleeding events 81 (9.0) 55 (6.2) 1.49 (1.04-2.12) 4.80 0.03
6 months
Type | 76 (8.6) 50 (5.8) 1.53 (1.06-2.22) 6.06 0.01
Type 2 3(0.3) 4 (0.5) 0.73 (0.17-3.27) 0.17 0.68
Type 3a 3(0.3) 3(0.3) 0.98 (0.20-4.84) 0.00 0.98
Type 3b 4 (0.4) 4 (0.5) 0.98 (0.25-3.90) 0.00 0.98
Type 2 + Type 3 10 (1.1) I1(0.3) 0.89 (0.36-2.10) 0.07 0.79
Type 4 0 (0) 0 (0) - - -
Type 5b 0 (0) I (0.1) 0 (0—o) 0.01 0.50
Total bleeding events 86 (9.7) 63 (7.1) 1.37 (0.98-1.93) 4.40 0.04

Abbreviation: BARC, Bleeding Academic Research Consortium.
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