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percutaneous coronary intervention:

a prospective, multicenter, intensive monitoring
study

Haijun Zheng'?, Zhonghua Wang?', Qi Li?, Yingxin Zhao*, Yin Liu®, Aiming Chen®, Jianping Deng’" and
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Abstract

Background: This prospective, multi-center, intensive monitoring study aimed to systematically assess the occur-
rence of adverse events (AEs) and adverse drug reactions (ADRs), especially thrombocytopenia and bleeding, as well
as their risk factors in Chinese ST-segment elevation myocardial infraction (STEMI) patients receiving bivalirudin as
anticoagulant for percutaneous coronary intervention (PCI).

Methods: In total, 1244 STEMI patients undergoing PCl and receiving bivalirudin as anticoagulant were enrolled in
the present study. Safety data were collected from hospital admission to 72 h after bivalirudin administration; in addi-
tion, patients were further followed up at the 30th day with safety data collected at that time.

Results: AEs, severe AEs, ADRs and severe ADRs were reported in 224 (18.0%), 15 (1.2%), 49 (3.9%) and 5 (0.4%)
patients, respectively. Importantly, 4 (0.3%) patients were submitted to hospitalization and 6 (0.5%) patients died due
to AEs, while 1 (0.1%) patient was submitted to hospitalization but no (0.0%) patient died due to ADRs. Meanwhile,
thrombocytopenia and bleeding occurred in 24 (1.9%) and 21 (1.7%) patients, respectively. Further multivariate
logistic analysis identified several important independent factors related to AEs, ADRs, thrombocytopenia or bleeding,
which included history of cardiac surgery and renal function impairment, high CRUSADE risk stratification, elective
operation and combination with glycoprotein Ilb/llla inhibitors. Moreover, 4 multivariate models were constructed
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based on the above-mentioned factors, which all showed acceptable predictive value for AEs, ADRs, thrombocytope-

nia and bleeding, respectively.

Conclusion: Bivalirudin is a well-tolerant anticoagulant in Chinese STEMI patients undergoing PCl procedure.

Keywords: Bivalirudin, Percutaneous coronary intervention, ST-segment elevation myocardial infarction, Adverse

events and drug reactions, Thrombocytopenia and bleeding

Background

Acute myocardial infarction (AMI) is one of the lead-
ing causes of morbidity and mortality worldwide [1].
In China, AMI induced mortality is sharply increas-
ing during the past few decades; meanwhile, it is esti-
mated that patients with AMI would be 23 million by
2030 [2, 3]. Considering that the risk factors of AMI
including aging, obesity and smoking are becom-
ing more prevalent in China, AMI would be a heavy
burden on the public health system [4—6]. ST-seg-
ment elevation myocardial infarction (STEMI) is the
main manifestation of AMI, which is considered the
top reason for premature death all over the world [7,
8]. Fortunately, percutaneous coronary intervention
(PCI) is an effective management that greatly reduces
the mortality of patients with STEMI [9, 10]. At pre-
sent, anticoagulants such as unfractionated heparin
with or without glycoprotein (GP) IIb/IIIa inhibitors
are widely administrated to patients undergoing PCI
because they greatly reduce the risk of PCI-related
complications such as in-stent thrombosis [11]. On
the other hand, anticoagulants might also induce sev-
eral adverse events including bleeding and thrombo-
cytopenia, which inversely increase the mortality risk
(12, 13].

Bivalirudin is an oligopeptide that directly inhibits
thrombin, thus being considered as a potential anti-
coagulant [14]. Although the efficiency of bivalirudin
over heparin is controversial, several large-scale trials
have shown that bivalirudin ameliorates complications
associated with anticoagulants including bleed-
ing compared to heparin with or without GP IIb/IIIa
inhibitors in STEMI patients receiving PCI [15-21].
However, due to the fact that bivalirudin is recently
applied in China, there lacks large-scale analysis to
investigate the safety of bivalirudin in Chinese STEMI
patients receiving PCI, which restricts its clinical
application.

The present study prospectively enrolled 1244 STEMI
patients from 27 centers in China, aimed to inten-
sively monitor the occurrences of adverse events (AEs),
adverse drug reactions (ADRs), especially thrombocy-
topenia as well as bleeding, and to investigate their risk
factors in Chinese STEMI patients taking bivalirudin as
anticoagulant for PCIL.

Methods

Patients

We performed a prespecified subgroup analysis of 1244
STEMI patients from a prospective, multi-center, inten-
sive monitoring study which enrolled 3049 patients who
underwent PCI and received bivalirudin as anticoagulant
in 27 Chinese medical centers and aimed to evaluate the
safety of bivalirudin in a wide range of population. These
1244 patients were chosen based on the criterium of hav-
ing STEMI During the process of the study, the therapy
of all patients and the medication use were determined
by attending physicians on the basis of the actual clinical
situation, and were not interfered by the study. This study
was approved by the Ethics Committee of each partici-
pant center (Jiaozuo People’s Hospital; Chenzhou First
People’s Hospital; Peking University People’s Hospital;
Beijing Institute of Heart Lung and Blood Vessel Disease;
Beijing Anzhen Hospital, Capital Medical University;
Tianjin Chest Hospital; The First People’s Hospital of
Jinzhou District, Nanchong Central Hospital; and Jinan
Clinical Medical College, Jinan Central Hospital, Shan-
dong University). The trial was conducted in accordance
with the Declaration of Helsinki, and he written informed
consents were obtained from all study participants.

Collection of clinical data

The following clinical data were collected: (1) demo-
graphic characteristics: age, gender and body mass
indexes (BMI); (2) medial history: history of diabetes
mellitus, history of critical respiratory disease, history
of renal function impairment, history of allergy and his-
tory of cardiac surgery; (3) CRUSADE score (Can Rapid
Risk Stratification of Unstable Angina Patients Sup-
press Adverse Outcomes with Early Implementation
of the ACC/AHA Guidelines- bleeding score [22]); (4)
PCI characteristics: operative timing, types of coronary
interventional therapy, types of stents, arterial access and
culprit vessel; (5) administration of bivalirudin: preopera-
tive or intraoperative, postoperative <4 h and postopera-
tive >4 h; (6) combined with GP IIb/IIIa inhibitors.

Collection of safety data
Safety data were collected from hospital admission to
72 h after completion of bivalirudin administration, in
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addition, patients were further followed up at the 30th
day, and the safety data were also collected at that time.
AEs and ADRs were classified using the Systematic
Organ Classification (SOC) and Preferred Term (PT)
of the International Conference on the Coordination
of International Drug Registration (ICH) Medical Dic-
tionary for Regulatory Activities (MedDRA) 23.0.

Definitions

AEs were defined as any unfavorable and unintended sign
(including an abnormal laboratory finding), symptom, or
disease temporally associated with the use of a medical
treatment that may or may not be considered related to
the medical treatment. ADRs were defined as the harm-
ful reaction of qualified drugs which was irrelevant to the
purpose of medication under normal usage and dosage.
Severe adverse events (SAEs) and severe adverse drug
reactions (SADRs) were defined as one of the following
events: (1) leading to death; (2) life-threatening conse-
quences; (3) leading to carcinogenesis, teratogenesis and
birth defects; (4) leading to significant or permanent
human disability or organ function damage; (5) resulting
in hospitalization or prolonged length of stay; (6) lead-
ing to other important medical events, if not treated, the
above listed conditions may occur. Severity of AEs and
ADRs was divided into three levels according to the fol-
lowing criteria: (1) mild: symptoms were transient and
did not affect the patient’s normal daily activities; (2)
moderate: symptoms were obvious to affect the patient’s
normal daily activities, but tolerable, which were not
required to stop medication; (3) severe: symptoms were
obvious, intolerable and affected the patient’s normal
daily activities, which were required to stop medication.

Statistical analysis

Descriptive analyses were performed using mean
value + standard deviation (SD) or count (percentage) as
appropriate. Univariate analyses were performed using
Chi-square test or Fisher’s exact test. Predictive factors
of AEs, ADRs, thrombocytopenia and bleeding were ana-
lyzed by logistic regression model with all factors listed
in Table 1 (including demographic characteristics, medi-
cal history, CRUSADE score, PCI characteristics, admin-
istration time of bivalirudin and combination with GP
IIb/III a inhibitors) and screened using forward method.
Then, the performance of the multivariate model was
estimated using receiver operating characteristic (ROC)
curve analysis. A P<0.05 was considered statistically sig-
nificant. SAS 9.4 (SAS Institute, Inc., Cary, North Caro-
lina, USA) was applied to complete data analysis.
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Table 1 Clinical characteristics

Items STEMI patients
(N=1244)
Demographic characteristics
Age (years), mean+SD 639+119
Male, No. (%) 915 (73.6)
BMI (kg/m?), mean % SD 2534314
Medical history
History of diabetes mellitus, No. (%) 251(20.2)
History of allergy, No. (%) 87(7.0)
History of cardiac surgery, No. (%) 62 (5.0)
History of critical respiratory disease, No. (%) 36 (2.9)
History of renal function impairment, No. (%) 22(1.8)
CRUSADE score
Mean £ 5D 3024145
Risk stratification, No. (%)
Very low risk (< 20) 328 (26.4)
Low risk (21-30) 350 (28.1)
Moderate risk (31-40) 277 (22.3)
High risk (41-50) 157 (12.6)
Very high risk (>50) 113(9.1)
Unknown 19 (1.5)
PCl characteristics
Operative timing, No. (%)
Emergency operation 938 (75.4)
Elective operation 306 (24.6)
Types of coronary interventional therapy, No. (%)
Stent implantation 1184 (95.2)
Balloon dilatation 56 (4.5)
Thrombus aspiration 0(0.0)
Others 4(03)
Types of stents, No. (%)
Drug stent 1143 (91.9)
Bare stent 42 (34)
Others 1(0.1)
Unknown 58 (4.7)
Arterial access, No. (%)
Radial artery 1180 (94.9)
Femoral artery 61 (4.9)
Brachial artery 0(0.0)
Others 3(02)
Culprit vessel, No. (%)
Single 1053 (84.6)
Multiple 190 (15.3)
Unknown 1(0.1)
Administration of bivalirudin
Preoperative or intraoperative, No. (%) 44 (3.5)
Postoperative <4 h, No. (%) 1116 (89.7)
Postoperative >4 h, No. (%) 84 (6.8
Combined with GP lIb/llla inhibitors, No. (%) 805 (64.7)

STEMI, ST-segment elevation myocardial infarction; SD, standard deviation; BMI,
body mass indexes; CRUSADE, Can Rapid Risk Stratification of Unstable Angina
Patients Suppress Adverse Outcomes with Early Implementation of the ACC/
AHA Guidelines; PCl, percutaneous coronary intervention; GP, glycoprotein
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Results Concerning ADRs, they were reported in 49 (3.9%)
Characteristics of STEMI patients patients, among which 5 (0.4%) patients suffered from
The STEMI patients had a mean age of SADRs.Inaddition, 1 (0.1%) patient was admitted to hos-
63.9+11.9 years with 915 (73.6%) males; meanwhile, pitalization due to SADRs, no (0.0%) patient died from
the mean CRUSADE score was 30.2 4+ 14.5. Regarding SADRs, and 4 (0.3%) patients experienced other events
the PCI detail, 938 (75.4%) patients received emer- due to SADRs. Notably, thrombocytopenia and bleeding
gency operation while 306 (24.6%) patients received occurred in 24 (1.9%) and 21 (1.7%) patients, respectively
elective operation. Besides, 1184 (95.2%), 56 (4.5%), (Fig. 1B).
0 (0.0%), and 4 (0.3%) patients experienced stent The specific AEs and ADRs in SOC were presented in
implantation, balloon dilatation, thrombus aspiration  Additional file 1: Table 1, which showed that most of the
and other coronary interventional therapies, respec- AEsand ADRs were mild to moderate.

tively; 1143 (91.9%), 42 (3.4%), 1 (0.1%) and 58 (4.7%)

patients received drug stent, bare stent, other stents or  AEs, ADRs, thrombocytopenia and bleeding stratified
unknown stents, accordingly. In addition, the numbers by baseline criteria

of patients received PCI through radial artery, femo- Age>75 years (P=0.041), history of cardiac surgery
ral artery, brachial artery and other accesses were 1180  (P=0.008), critical respiratory diseases (P<0.001) and
(94.9%), 61 (4.9%), 0 (0.0%) and 3 (0.2%), respectively.  renal function impairment (P =0.043), emergency oper-
With respect to the administration time of bivalirudin, ation (P<0.001), as well as administration of bivalirudin
44 (3.5%) patients were given preoperative or intra- combined with GP IIb/IIla inhibitors (P<0.001) were
operative bivalirudin, 1116 (89.7%) patients received correlated with higher incidence of AEs. Meanwhile,
bivalirudin within 4 h of PCI, and 84 (6.8%) patients history of cardiac surgery (P =0.009) and renal function
were administrated with bivalirudin after 4 h of PCI.  impairment (P=0.009), higher CRUSADE risk strati-
Moreover, 805 (64.7%) patients received bivalirudin  fication (P<0.001), as well as administration of bivali-
combined with GP IIb/Illa inhibitors. The detailed rudin combined with GP IIb/IIla inhibitors (P=0.002)
clinical and PCI characteristics of STEMI patients were correlated with elevated incidence of ADRs.

were shown in Table 1. Apart from that, history of cardiac surgery (P=0.005),
higher CRUSADE risk stratification (P=0.009), elec-
Incidence of AEs, ADRs, thrombocytopenia and bleeding tive operation (P=0.004) and administration of bivali-

A total of 224 (18.0%) patients experienced AEs. Mean- rudin combined with GP IIb/IIIa inhibitors (P=0.005)
while, SAEs were reported in 15 (1.2%) patients. were correlated with increased incidence of thrombo-
Additionally, the SAEs resulted in 4 (0.3%) cases of hos-  cytopenia. Besides, higher CRUSADE risk stratification
pitalization, 6 (0.5%) cases of mortality and 5 (0.4%) cases  (P=0.011) and emergency operation (P=0.033) were
of other events (Fig. 1A). correlated with higher risk of bleeding (Table 2).
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Fig. 1 Incidence of AEs, ADRs, thrombocytopenia and bleeding. Description of AEs (A), ADRs, thrombocytopenia and bleeding (B) in Chinese STEMI
patients receiving PCl and bivalirudin as anticoagulant. AEs: adverse events; ADRs: adverse drug reactions; STEMI: ST-segment elevation myocardial
infarction; PCl: percutaneous coronary intervention
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Independent factors for AEs, ADRs, thrombocytopenia

and bleeding

Multivariate logistic regression analyses were conducted
to investigate the risk factors for AEs, ADRs, thrombo-
cytopenia and bleeding. Data showed that history of
cardiac surgery (P=0.005, OR=2.522) and critical res-
piratory disease (P=0.005, OR=2.905), high CRUSADE
risk stratification (P=0.018, OR=1.592), and adminis-
tration of bivalirudin combined with GP IIb/IIla inhibi-
tors (P<0.001, OR=4.958) were independent factors
for higher incidence of AEs; while elective operation
(P<0.001, OR=0.369) was an independent factor for
lower incidence of AEs (Fig. 2A).

Regarding ADRs, history of cardiac surgery (P<0.001,
OR=4.238) and renal function impairment (P=0.018,
OR=4.157), high CRUSADE risk stratification
(P=0.025, OR=2.110) and administration of biva-
lirudin combined with GP IIb/IIla inhibitors (P=0.001,
OR=5.650) were independently correlated with higher
risk of ADRs (Fig. 2B).

Concerning thrombocytopenia, history of car-
diac surgery (P=0.001, OR=5.826), elective opera-
tion (P=0.035, OR=2.486) and administration of
bivalirudin combined with GP IIb/Illa inhibitors
(P=0.033, OR=9.033) were independent risk factors
for thrombocytopenia. Meanwhile, history of renal func-
tion impairment (P=0.063, OR =4.406) was not an inde-
pendent risk factor for thrombocytopenia (Fig. 2C).

With regard to bleeding, high CRUSADE risk stratifi-
cation (P=0.004, OR =3.928) was independently associ-
ated with higher risk of bleeding, while elective operation
(P=0.031, OR=0.105) was independently associated
with lower risk of bleeding. However, history of renal
function impairment (P=0.051, OR=5.120) and admin-
istration of bivalirudin combined with GP IIb/IIIa inhibi-
tors (P=0.054, OR=3.473) were not independently
correlated with risk of bleeding (Fig. 2D).

Moreover, 4 multivariate model were constructed
based on the above-mentioned factors to predict the
risk of AEs, ADRs, thrombocytopenia and bleeding,
respectively. Data showed that all the 4 multivariate
model presented acceptable value in predicting AEs,
ADRs, thrombocytopenia and bleeding, accordingly
(Fig. 3A-D).

Discussion

The findings of the present study highlighted that in
Chinese STEMI patients receiving PCI and bivalirudin
as anticoagulant, the incidences of AEs, SAEs, ADRs,
SADRs, thrombocytopenia and bleeding were 18.0%,
1.2%, 3.9%, 0.4%, 1.9% and 1.7%, respectively. Besides,
the independent factors related to AEs, ADRs, thrombo-
cytopenia and bleeding were recognized, which mainly
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included history of cardiac surgery and renal function
impairment, high CRUSADE risk stratification, elective
operation and combination with GP IIb/Illa inhibitors,
and so on. Moreover, 4 multivariate model was con-
structed based on the independent risk factors, which
presented acceptable predictive values for AEs, ADRs,
thrombocytopenia and bleeding.

Since its synthesis, bivalirudin has always been con-
sidered as an alternative anticoagulant. Initially being
evaluated in patients receiving angioplasty, the BAT trial
reveals that bivalirudin reduces the incidence of bleed-
ing complication compared with heparin [23]. Later in
patients receiving PCI, bivalirudin also presents superi-
ority in decreasing the risk of major bleeding compared
with heparin [24, 25]. Meanwhile, the HORIZONS-AMI
trial reveals that bivalirudin reduces 30-day major bleed-
ing (4.9%) compared with heparin plus GP IIb/IIla inhibi-
tors (8.3%) in STEMI patients undergoing PCI [26]; the
EUROMAX trial finds that bivalirudin decreases mortal-
ity or major bleeding at 30 days (5.1%) compared to hepa-
rin or enoxaparin (8.5%) in STEMI patients receiving
PCI [16]. However, since bivalirudin is recently applied
in China, studies investigating the safety profile of bivali-
rudin in Chinese patients receiving PCI are still less. The
BRIGHT trial enrolls 2194 patients with AMI receiving
PCI from 82 centers in China and compares the 30-day
net adverse clinical events of bivalirudin against hepa-
rin with or without tirofiban as anticoagulants in these
patients [17], which remains the only large-scale clinical
trial evaluating the safety profile of bivalirudin against
heparin in Chinese patients receiving PCI. However,
more studies should be conducted to assess the tolerance
of bivalirudin in Chinese patients receiving PCI, serving
as the basis for the administration of bivalirudin in these
patients. Therefore, the present prospective, multi-center,
intensive monitoring study was conducted and observed
that the incidences of AEs, SAEs, ADRs and SADRs were
18.0%, 1.2%, 3.9% and 0.4%, respectively in 1224 STEMI
patients undergoing PCI receiving bivalirudin as antico-
agulant from 27 Chinese centers. Compared to previous
clinical trials, the present study did not observe excessive
AEs [17, 27, 28]; whereas the incidence of ADRs could
not be referred since there existed few previous data on
this. In the present study, it was also observed that the
incidences of thrombocytopenia and bleeding were 1.9%
and 1.7%, accordingly. The incidence of bleeding was
numerically lower than previous studies [16, 17, 26],
which could be explained by different clinical settings
such as follow-up period and PCI detail between previ-
ous studies and the present study.

Furthermore, the present study also investigated the
risk factors related to AEs, ADRs, thrombocytopenia and
bleeding in Chinese STEMI patients undergoing PCI and
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A
Multivariate logistic regression analysis (stepwise forward) for AEs
Variables P value Adjusted OR (95%Cl)
History of cardiac surgery (yes vs. no)  0.005 2.522 (1.316-4.833) [ —
History of critical respiratory disease (yes vs. no)  0.005  2.905 (1.381-6.114)
CRUSADE risk stratification (high risk vs. non-high risk)  0.018  1.592 (1.082-2.344) ——
Operative timing (elective operation vs. emergency operation) <0.001  0.369 (0.241-0.565) vt
Combined with GP Ilb/llla inhibitors (yes vs. no) <0.001  4.958 (3.125-7.867)
0 1 2 3 4 5 6 7 8
B
Multivariate logistic regression analysis (stepwise forward) for ADRs
Variables P value Adjusted OR (95%Cl)
History of cardiac surgery (yes vs. no)  0.001  4.238 (1.750-10.260)
History of renal function impairment (yes vs. no)  0.018  4.157 (1.281-13.493)
CRUSADE risk stratification (high risk vs. non-high risk)  0.025  2.110 (1.098-4.056) —
Combined with GP llb/llla inhibitors (yes vs. no)  0.001 5.650 (1.981-16.113)
012 4 6 8 10 12 14 16
C
Multivariate logistic regression analysis (stepwise forward) for thrombocytopenia
Variables Pvalue Adjusted OR (95%Cl)
History of cardiac surgery (yes vs.no) ~ 0.001  5.826 (1.991-17.041)
History of renal function impairment (yes vs. no)  0.063  4.406 (0.923-21.030)
Operative timing (elective operation vs. emergency operation)  0.035  2.486 (1.065-5.803) ——
Combined with GP lIb/llla inhibitors (yes vs. no)  0.033 9.033 (1.201-67.920) >
012 4 6 8 1012 14 16 18 20 22
D
Multivariate logistic regression analysis (stepwise forward) for bleeding
Variables Pvalue Adjusted OR (95%Cl)
History of renal function impairment (yes vs. no) 0.051  5.120 (0.990-26.467) >
CRUSADE risk stratification (high risk vs. non-high risk)  0.004  3.928 (1.531-10.078)
Operative timing (elective operation vs. emergency operation) 0.031 0.105 (0.014-0.815) —
Combined with GP lIb/llla inhibitors (yes vs. no) 0.054  3.473 (0.976-12.355)
012 4 6 8 10 12 14
Fig. 2 Multivariate logistic regression analysis. Independent risk factors for AEs (A), ADRs (B), thrombocytopenia (C) and bleeding (D) in Chinese
STEMI patients receiving PCl and bivalirudin as anticoagulant. AEs: adverse events; ADRs: adverse drug reactions; STEMI: ST-segment elevation
myocardial infarction; PCl: percutaneous coronary intervention

receiving bivalirudin as anticoagulant, which identified finding that history of cardiac surgery was an independ-
history of cardiac surgery and renal function impairment,  ent risk factor for AEs, ADRs and thrombocytopenia.
high CRUSADE risk stratification, elective surgery and  Meanwhile, renal function impairment is also a well-
combination with GP IIb/Illa inhibitors. The CRUSADE  recognized risk factor for AEs including bleeding [29],
risk stratification is a well-known predictive model for =~ which was in line with our finding. Besides, combination
in-hospital major bleeding, which includes prior vascular ~ of GP IIb/Illa inhibitors was a risk factor for AEs, ADRs
diseases as one of its indexes [22]; this could explain our = and thrombocytopenia, which indicated that GP IIb/
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Fig. 3 ROC curves. Predictive value of multivariate models for AEs (A),
ADRs (B), thrombocytopenia (C) and bleeding (D) in Chinese STEMI
patients receiving PCl and bivalirudin as anticoagulant. The ROC curve
analysis was conducted based on the probability of the incidence
to the events in each patient. The probability was calculated from
the formulars generated by the multivariate logistic regression

analysis. The formulars were listed as follows: P(AEs = 1|x) = e?

1+e900"
g(x) = —1.721 4 0.925 x History of cardiac surgery 4+ 1.067 x History
of critical respiratory disease + 0.465 x CRUSADE risk stratification
—0.997 x Operative timing + 1.601 x Combined with glycoproteinlib/

lllainhibitors.
2900

P(ADRs = 1|x) = Trem-

g(x) = —4.902 + 1.444 x History of cardiac surgery + 1.425 x History
of renal functionimpairment + 0.747 x CRUSADE risk stratification
+1.732 x Combined with glycoprotem lIb/llla inhibitors.
P(thrombocytopenia = 1|x) = m

g(x) = —7.215 4 1.762 x History of cardiac surgery + 1.483 x History
of renal function impairment 4+ 0.911 x Operative timing

+2.201 x Combined with glycoprotein llb/llla inhibitors. ROC,
receiver’s operating characteristics; AUC, area under curve; Cl,
confidence interval; AEs, adverse events; ADRs, adverse drug

reactions; STEMI, ST-segment elevation myocardial infarction; PCl,
percutaneous coronary intervention

II1a inhibitors might be carefully used in STEMI patients
undergoing PCI and receiving bivalirudin as anticoagu-
lant. Apart from that, the present study also established
4 multivariate models based on the above-mentioned
factors to predict the incidence of AEs, ADRs, thrombo-
cytopenia and bleeding, which revealed all the 4 multi-
variate models possessed acceptable predictive value.
These findings suggested that these multivariate models
might be potential tools to recognize STEMI patients
undergoing PCI and receiving bivalirudin as anticoagu-
lant with high risk of AEs, ADRs, thrombocytopenia and
bleeding, which could potentially improve their outcome.
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Although several interesting findings were revealed,
there existed limitations in the present study. Firstly,
although the present study had a relatively large sample
size, the incidences of ADRs including thrombocytope-
nia and bleeding were relatively low, which might cause
insufficient statistical power. Secondly, this study was an
observational study with single-arm, further randomized,
controlled trials should be conducted to verify the find-
ings of the present study.

To be conclusive, bivalirudin exhibits well-pleasing
safety profile in Chinese STEMI patients undergoing PCI,
reflecting by its low incidence of AEs, ADRs, thrombocy-
topenia and bleeding.
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