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Abstract
Major bleeding is currently one of the most common 
non-cardiac complications observed in the treatment of 
patients with acute coronary syndrome (ACS). Hemor-
rhagic complications occur with a frequency of 1% to 
10% during treatment for ACS. In fact, bleeding events 
are the most common extrinsic complication associated 
with ACS therapy. The identification of clinical charac-
teristics and particularities of the antithrombin therapy 
associated with an increased risk of hemorrhagic com-
plications would make it possible to adopt prevention 
strategies, especially among those exposed to greater 
risk. The international societies of cardiology renewed 
emphasis on bleeding risk stratification in order to de-
cide strategy and therapy for patients with ACS. With 
this review, we performed an update about the ACS 
bleeding risk scores most frequently used in daily clini-
cal practice.
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Core tip: Bleeding is the main non-thrombotic com-
plication associated with acute coronary syndrome. 
Bleeding implies a worse prognosis due itself directly 
(fatal bleeding, for example, intracranial bleeding) and 
indirectly (discontinuation of antithrombotic therapy). 
For this it is important to do an adequate bleeding 
risk stratification in all patients with acute coronary 
syndrome. In this review we analyze the different risk 
factors for bleeding, along with the bleeding risk scores 
currently available.
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INTRODUCTION
The classic aim of  acute coronary syndrome (ACS) ther-
apy was to reduce mortality and to prevent or minimize 
ischemic complications. This was possible with percu-
taneous coronary intervention and with antithrombotic 
drugs[1]; however, these therapies have led to an increased 
risk of  bleeding complications[2]. Until the recent past, 
bleeding was thought to be inherent to the modern 
therapeutic approach in ACS and percutaneous coro-
nary intervention (PCI)[3]. Nowadays this consideration 
has been changed. Clinical trials have demonstrated that 
major bleeding has a strong impact on the risk of  death, 
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myocardial infarction and stroke in patients with ACS[4]. 
Therefore, a reduction in bleeding events translates into 
improved survival[1]. Because today we have a large arse-
nal of  antiplatelet and anticoagulant drugs with different 
profile of  efficacy and safety, it is important to make a 
proper selection of  medication in order to balance the 
ischemic and hemorrhagic risk[5-8]. European and Ameri-
can Societies of  Cardiology recommend bleeding risk 
stratification to guide ACS treatment [9-12]. 

INCIDENCE OF BLEEDING: THE PROBLEM 
OF THE DEFINITION
Hemorrhagic complications occur with a frequency of  
1% to 10% during treatment for ACS and after PCI[13]. 
The National Cardiovascular Data Registry Acute Coro-
nary Treatment and Intervention Outcomes Network 
Registry Get with the Guidelines (NCDR ACTION 
Registry-GWTG)[14] evaluated 72699 patients with non 
ST-segment elevation myocardial infarction (NSTEMI) 
and 48943 with ST-segment elevation myocardial infarc-
tion (STEMI). The reported major bleeding rate was ap-
proximately 9% among patients with NSTEMI and 12% 
among those patients with STEMI. Of  note, the bleeding 
rates were significantly influenced by the presence of  co-
morbidities, as well as by the use of  invasive strategies in 
both NSTEMI and STEMI. 

Bleeding rates depend mainly on the clinical setting 
and on the definition of  bleeding events[15,16]. Since their 
initial development, both TIMI and GUSTO criteria 
have been applied to identify very significant bleeding in 
a wide range of  clinical trials[17,18], but a myriad of  other 
criteria have also been created[19] [the CURE[20], Random-
ized Evaluation of  PCI Linking Angiomax to Reduced 
Clinical Events (REPLACE)[21], STEEPLE[22], OASIS[6] 
and acute catheterization and urgent intervention triage 
strategy (ACUITY)[8] bleeding definitions] (Table 1). 

The Bleeding Academic Research Consortium 
(BARC) convened in 2010 was idealized with the inten-
tion of  reviewing the existing definitions and developing 
standards for the analysis of  hemorrhagic complica-
tions[13]. Among the recommendations of  the panel, the 
consensus around the challenge of  creating a single defi-
nition of  major bleeding to be adopted stands out since 
the analyzed population is extremely variable as to its 
characteristics, clinical profile, follow-up time length, and 
due to the constant temporary modifications in clinical 
therapy and treatment strategies considered appropriate 
at its time. Basing on this, BARC participants proposed 5 
bleeding types (Table 1)[6].

PREDISPOSING FACTORS
Major bleeding is currently one of  the most common 
non-cardiac complications observed in the treatment of  
ACS patients. The identification of  clinical characteristics 
and particularities of  the antithrombin therapy associ-
ated with an increased risk of  hemorrhagic complications 

would make it possible to adopt prevention strategies, 
especially among those exposed to greater risk[15]. 

In this way, different studies exposed the main pre-
dictors of  major bleeding in the treatment of  ACS. The 
Global Registry of  Acute Coronary Events (GRACE) 
investigators developed a risk score of  major bleeding, 
basing on a registry with 24045 ACS patients, of  which 
933 (3.9%) developed an episode of  major bleeding dur-
ing hospitalization[23]. They identified 7 independent pre-
dictors of  bleeding: age, female gender, prior bleeding, 
kidney dysfunction, fibrinolysis, glycoprotein Ⅱb/Ⅲa 
inhibitors (GPI) use, and PCI. The most frequent bleed-
ing sites were gastrointestinal (31.5%) and those related 
to the vascular access site (23.8%).

In the ACUITY study[22], authors identified 8 variables 
related to greater risk of  bleeding were identified: female 
sex, anemia, advanced age, use of  unfractionated heparin 
and Ⅱb/Ⅲa inhibitors instead of  isolated bivalirudin, 
elevated serum creatinine, increased leukocyte count, 
absence of  previous PCI, prior stroke, ST-segment eleva-
tion ≥ 1 mm, and routine use of  GPI. 

In an analysis of  the Can Rapid risk stratification of  
Unstable angina patients Suppress ADverse outcomes 
with Early implementation of  the ACC/AHA guidelines 
(CRUSADE) database[1], with 89134 high-risk NSTEMI 
patients and with a incidence of  major bleeding of  9.4%, 
8 variables were identified as independent predictors of  
major bleeding: female sex, peripheral vascular disease, 
diabetes, systolic blood pressure, heart rate, congestive 
heart failure, creatinine clearance, and hematocrit. 

In the REPLACE registry, female sex, anemia, and 
glomerular filtrate rate were also identified as indepen-
dente predictor of  bleeding[24]. Age > 55 years, low mo-
lecular weight heparin within 48 h pre-PCI, GPI, and 
intra-aortic balloon pump use were the other clinical vari-
ables associated with higher rate of  major bleeding in the 
REPLACE trial. 

In a global way, bleeding risk factors can be catego-
rized into nonmodifiable and modifiable groups[25]. Com-
monly reported bleeding risk factors in patients with ACS 
are summarized in Figure 1. 

According to the non-modifiable risk factors it is im-
portant to remarked 2 clinical variables: advanced age and 
female sex. Advanced age would predispose to a greater 
risk of  bleeding due to injuries located in the vessels and 
systemic diffuse vessel disease. In the GRACE registry 
encompassing the whole spectrum of  ACS, the adjusted 
odds of  having a major hemorrhage prior to discharge 
increased by about 30% per decade of  age (OR = 1.28, 
95%CI: 1.21-1.37)[6,23,26]. In relation to female sex, within 
the GRACE registry, women had a 43% higher likelihood 
of  developing major bleeds in-hospital compared with 
men (adjusted OR = 1.43, 95%CI: 1.23-1.66)[6,23]. It is be-
lieved that the smaller body size as well as the lower ves-
sel size, reduced creatinine clearance, higher prevalence 
of  comorbidities, higher risk of  drug overdosing, older 
age at the moment of  admission, and a lower threshold 
for transfusion due to lower baseline levels of  hemoglo-
bin would justify the relationship between female sex and 
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bleeding[15]. 
In relation with potentially modifiable factors, renal 

function is the most interesting. Santopinto et al[27] dem-
onstrated that patients with moderate renal dysfunction 
were twice as likely to die (OR = 2.09, 95%CI: 1.55-2.81) 
and those patients with severe renal dysfunction are al-
most four times more likely to die (OR = 3.71, 95%CI: 

2.57-5.37)[27]. Other potentially modifiable variable, with 
great interest in last years, is body mass index (BMI)[28]. 
Several epidemiologic studies have demonstrated that 
higher BMI was inversely associated with lower risk of  
mortality among patients with coronary artery disease 
(obesity-mortality paradox). As we know, the association 
between short-term death and BMI was affected not only 
by the ischemic risk but also by the major bleeding risk[25]. 
Recently, a meta-analysis have clarified the relationship 
between the risk of  bleeding and BMI following PCI[29]. 
In this study, it was concluded that class Ⅰ/Ⅱ obese pa-
tients had the lowest risk of  bleedings.

With regard to modifiable risk factors, two variables 
deserve a special mention: antithrombotic therapy and 
vascular access. Antithrombotic therapy would be influ-
enced by pharmacodynamic and pharmacokinetic char-
acteristics of  the antithrombotic agents[15]. In this way, we 
can exemplify with the differences between fondaparinux, 
bivalirudin and enoxaparin, or the differences between 
clopidogrel, prasugrel, and ticagrelor. Fondaparinux and 
bivalirudin showed to reduce the rate of  bleeding compli-
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Table 1  Bleeding definitions

Trial Definition

TIMI Major bleeding: Intracranial hemorrhage or decrease of 5 g/dL in hemoglobin or 15% in hematocrit 
Minor bleeding: Decrease of 3 g/dL in hemoglobin with known source of blood los sor decrease of 4 g/dL in hemoglobin withoun known 
source of blood loss

GUSTO Major bleeding: Fatal, intracranial, Retroperitoneal, intraocular leading to visión loss, or transfusion of 2 U
Minor bleeding: any clinically significant bleeding not meeting major criteria leading to study drug interruption, surgery, or transfusion 
of 1 U of blood

ACUITY Major bleeding: Intracranial or intraocular bleeding, hemorrhage at access site requiring intervention, hematoma ≥ 5 cm, decrease ≥ 4 g/dL 
of hemoglobin without overt bleeding source or ≥ 3 g/dL with source, reoperation for bleeding, or transfusion of blood product
Minor bleeding: any clinically significant bleeding not meeting major criteria

CRUSADE Major bleeding: intracranial hemorrhage, documented retroperitoneal bleed, hematocrit drop ≥ 12% (baseline to nadir), any red blood cell 
transfusion when baseline hematocrit was ≥ 28%, or any red blood cell transfusion when baseline hematocrit was < 28% with witnessed 
bleed
Minor bleeding: any clinically significant bleeding not meeting major criteria

GRACE Major bleeding: Life-threatening bleeding requiring transfusion of ≥ 2 U of packed red blood cells, bleeding resulting in absolute 
hematocrit decrease ≥ 10% or death hemorrhagic/subdural hematoma
Minor bleeding: any clinically significant bleeding not meeting major criteria

BARC Type 0: No bleeding
Type 1: Bleeding that is not actionable and does not cause the patient to seek unscheduled performance of studies, hospitalization, or 
treatment by a health care professional; may include episodes leading to self-discontinuation of medical therapy by the patient without 
consulting a health care professional
Type 2: Any overt, actionable sign of bleeding (e.g., more bleeding than would be expected for a clinical circumstance, including bleeding 
found by imaging alone) that does not fit the criteria for type 3, 4, or 5 but does meet at least one of the following criteria: requiring 
nonsurgical, medical intervention by a health care professional; leading to hospitalization or increased level of care; or prompting 
evaluation
Type 3a: Overt bleeding plus hemoglobin drop of 3-5 g/dL (provided hemoglobin drop is related to bleed), or any transfusion with overt 
bleeding
Type 3b: Overt bleeding plus hemoglobin drop ≥ 5 g/dL (provided hemoglobin drop is related to bleed), or cardiac tamponade, or 
bleeding requiring surgical intervention for control (excluding dental/nasal/skin/hemorrhoid), or bleeding requiring intravenous 
vasoactive agents
Type 3c: Intracranial bleeding (does not include microbleeds or hemorrhagic transformation, does include intraspinal), or subcategories 
confirmed by autopsy or imaging or lumbar puncture, or intraocular bleed compromising vision
Type 4: Coronary artery bypass graft-related bleeding, or perioperative intracranial bleeding within 48 h, or reoperation after closure of 
sternotomy for the purpose of controlling bleeding, or transfusion of ≥ 5 U whole blood or packed red blood cells within a 48-h period, or 
chest tube output ≥ 2 L within a 24-h period
Type 5 or fatal bleeding A: Probable fatal bleeding; no autopsy or imaging confirmation but clinically suspicious
Type 5 or fatal bleeding B: Definite fatal bleeding; overt bleeding or autopsy or imaging confirmation

ACUITY: Acute catheterization and urgent intervention triage strategy; CRUSADE: Can Rapid risk stratification of Unstable angina patients Suppress AD-
verse outcomes with Early implementation of the ACC/AHA guidelines;  GRACE: Global Registry of Acute Coronary Events; BARC: Bleeding Academic 
Research Consortium.

Non
modifiable

Advanced age
Female gender
Lower body weght
Prior stroke
Diabetes
Hypertension
ST-segment changes

Renal function
Baseline hemoglobin
Inflammatory state

Potentially
modifiable

Antithrombotic therapy
Invasive procedures
Vascular access

Modifiable

Figure 1  Bleeding risk factors in patients with acute coronary syndrome.
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there is no consensus about what is the best for bleeding 
risk assessment in daily clinical practice. 

Contemporary bleeding risk scores (RS) (Table 2) in 
ACS comprise: REPLACE[24], CRUSADE[1], ACTION[35], 
and that derived by Mehran et al[36] from the combined 
dataset of  ACUITY/HORIZONS-AMI trials. The CRU-
SADE risk score was developed to assess the in-hospital 
bleeding risk help during NSTEMI, whereas the ACTION 
and Mehran et al[36] models were derived from NSTEMI 
and STEMI patients. In addition to these risk models, the 
REPLACE proposes a stratification of  the bleeding risk 
for patients submitted to PCI through femoral Access.

ADOPTION OF BLEEDING RISK SCORES
REPLACE
Using data from the multicenter studies REPLACE-1 e 
2[37,38], Nikolsky et al[24] proposed a bleeding RS for pa-
tients submitted to PCI through femoral access (www.
bleedingriskscore.org). In multivariate analysis performed 
in 5395 patients, seven variables were identified as pre-
dictors of  major bleeding: age, female sex, chronic kid-
ney dysfunction, anemia, use of  low-molecular-weight 
heparin, administration of  GPI, and the use of  intra-
aortic balloon pump. Based on them, a risk score was 
constructed, with an adequate discrimination (C-statistic 
= 0.62). The main limitation is that this risk score was de-
rived from a highly selective population undergoing PCI 
using the femoral approach.

CRUSADE
More recently, investigators of  the CRUSADE registry 
developed and validated a risk stratification tool for in-
hospital major bleeding among NSTEMI patients[1]. 
Having a database constituted by 89134 patients, within 
485 North American hospitals, the authors developed 
a bleeding risk score with those variables that resulted 
independent predictors of  major bleeding: female sex, 
diabetes mellitus, peripheral artery disease, heart rate, sys-
tolic blood pressure, congestive heart failure, hematocrit, 
and creatinine clearance (www.crusadebleedingscore.org). 
Considering only the variables present at admission, the 
CRUSADE bleeding score is presented as an easily appli-
cable and useful tool in predicting patient risk, in addition 
to the analysis of  the risk of  ischemic events, allowing a 
tailored therapeutic strategy, adapted to the individual-
ized risk profile. Moreover, CRUSADE bleeding risk 
score was externally validated by Abu-Assi et al[39]. The 
CRUSADE score showed adequate calibration and excel-
lent discriminatory powerful in the whole population and 
in the different treatment subgroups, except in patients 
treated with ≥ 2 antithrombotics who did not undergo 
cardiac catheterization (C-index = 0.56).

Mehran et al[36] bleeding risk score
Mehran et al[36] using data from the ACUITY and the 
HORIZONS-AMI trials (17421 patients) developed a 
bleeding risk score. Six independent baseline predictors 

cations when compared with low molecular weight hepa-
rin and heparin sodium, with adequate antithrombotic 
ability (although fondaparinux have a slightly increased 
risk of  catheter thrombosis in patients undergoing PCI). 
A critical aspect in the appropriate use of  anticoagulant 
agents is dose adjustment according to the renal function. 
Current guidelines indicate dose reduction of  enoxaparin 
to 1 mg/kg once daily in the case of  severe renal failure 
(CrCl < 30 mL/min), and consider monitoring of  anti-
Xa activity[9,12]. Fondaparinux is contraindicated in severe 
renal failure (CrCl < 20 mL/min), ans is considered the 
drug of  choice in patients with moderately reduced renal 
function (CrCl 30-60 mL/min). Regarding bivalirudin, 
patients with moderate renal impairment (30-59 mL/min) 
should receive an infusion of  1.75 mg/kg per hour, or 1 
mg/kg per hour if  the creatinine clearance is < 30 mL/
min (0.25 mg/kg per hour if  the patient is on haemodi-
alysis). In presence of  CrCl < 30 mL/min or eGFR is < 
30 mL/min per 1.73 m2, unfractionated heparin infusion 
adjusted to activated partial thromboplastin time is the 
recommended anticoagulant, albeit fondaparinux could 
be maintained until CrCl < 20 mL/min.

For the vascular access, the use of  radial access signif-
icantly reduces bleeding complications in PCI compared 
with femoral access[30]. Importantly, vascular closure de-
vices should be used in patients without significant arte-
rial calcification in order to obtain satisfactory results.

In addition to these clinical factors, current research is 
focused on meeting new bleeding risk indicators. In this 
sense, genetic factors have been associated to bleeding[26]. 
For example, in clopidogrel-treated patients, the gain-
function variant CYP2C19*17 was associated with higher 
bleeding rate[6,31]. This is an area with great projection in 
the near future.

CUANTITIVE EVALUATION OF BLEEDING 
RISK
The contemporary cardiology walks towards those pre-
dictive models that minimize as much as possible to 
morbidity and mortality resulting from cardiovascular 
disease[32]. This is to minimize the subjective component 
of  clinical evaluation of  a given patient. Therefore risk 
stratification is that characterizes modern clinical cardi-
ologist[33]. Since patient’s admission, there are many fac-
tors that determine the patient’s prognosis in terms of  
mortality and morbidity. In this way, is necessary to go 
reassessing the patient risk at all times. Regarding acute 
coronary síndrome patient, particularly in relation to 
bleeding, there are a lot of  variables that determine the 
hemorragic risk. The interaction between these variables 
is not easy to assess clinically. This is where lies the ad-
vantage of  risk scores, which enable integration of  all 
these variables providing a measure of  risk that would 
not be possible otherwise. And this is the reason because 
of  objective risk assessment provides superior risk dis-
crimination when compared with physician-estimated 
risk[34]. Although there are several bleeding risk scores, 
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Table 2  Bleeding risk scores

Bleeding risk scores Action Mehran et al CRUSADE

variables Values Points Values Points Values Points
Sex Male   0 Male   0 Male   0

Female   4 Female   8 Female   8
Age (yr)  ≤ 40   0   < 50   0

41-50   1 50-59   3
51-60   2 60-69   6
61-70   3 70-79   9
71-80   4  ≥ 80 12
81-90   5
 ≥ 91   6

Weight (kg)  ≤ 50   5
51-70   4

  71-100   3
101-120   2
121-140   1
  ≥ 141   0

Systolic blood pressure (mmHg)  ≤ 90   4  ≤ 90 10
  91-100   3  91-100   8
101-120   2 101-120   5
121-140   1 121-180   1
141-170   0 181-200   3
171-200   1  ≥ 201   5
  ≥ 201   2

Heart rate (BPM)  ≤ 40   0  ≤ 70   0
41-60   2 71-80   1
61-70   3 81-90   3
71-80   5   91-100   6

  81-100   6 101-110   8
101-110   8 111-120 10
111-120   9   ≥ 121 11
121-130 11
131-150 12
  ≥ 151 14

Signs of heart failure None   0 No   0
Killip 2-3   3 Yes   7

Cardiogenic shock 15
Diabetes mellitus No   0 No   0

Yes   3 Yes   6
Prior vascular disease No   0 No   0

Yes   3 Yes   6
Home warfarin use No   0

Yes   2
Antithrombotic medications Heparin plus GPI   0

Bivalirudin  -5
ECG changes No ST changes   0 No ST elevation   0

ST depresión   3 ST elevation   6
ST transient 

elevation
  7

ST elevation
Troponine Ⅰ Normal   0

Raised   6
Serum creatinine (mg/dL)      < 0.80   0 < 1.00   0

0.80-1.59   1 1.00-1.19   2
1.60-1.99   2 1.20-1.39   3
2.00-2.99   4 1.40-1.59   5
3.00-3.99   6 1.60-1.79   6
4.00-4.99   8 1.80-1.99   8
5.00-5.99 10   ≥ 2.00 10
  ≥ 6.00 11

On dialysis 11
Creatinine clearance (mL/min)   ≤ 15.0 39

15.1-30.0 35
30.1-60.0 28
60.1-90.0 17

  90.1-120.0   7
    > 120   0

Baseline hemoglobin (g/dL)    < 5.0 17
5.0-7.9 15
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for major bleeding were identified: female sex, age, cre-
atinine, white blood cell count, anemia, ST-segment-ele-
vation. The risk score differentiated patients with a 30-d 
rate of  non-CABG-related major bleeding ranging from 
1% to over 40%. As a difference with the other bleeding 
risk scores, this one includes white blood cell count as a 
risk factor for major bleeding. 

ACTION
Using data from the ACTION trial in patients with 
STEMI and NSTEMI, an inhospital bleeding risk score 
was developed[35]. Twenty-two clinically variables were 
incorporated into the final regression model: heart rate, 
baseline hemoglobin, female gender, serum creatinine, 
age, electrocardiographic changes, heart failure or shock, 
diabetes, peripheral artery disease, body weight, systolic 
blood pressure, and home warfarin use. The rate of  ma-
jor bleeding in the overall population was 10.8%. The risk 
model discriminated well in the derivation (C-statistic = 
0.73) and validation (C-statistic = 0.71) cohorts, with an 
optimal risk gradient: very low risk (3.9% of  bleeding), 
low risk (7.3%), moderate risk (16.1%), high risk (29.0%), 
and very high risk (39.8%).

COMPARISON OF BLEEDING RISK 
SCORES
As we have shown above, all bleeding RS have shown 
good discrimination and calibration. The question is: 
Which RS should be recommended for the management 
of  patients with ACS? Perhaps for that question we first 
must be sure about the reliability of  a given predictive 
model in our population. The REPLACE bleeding RS 
was designed for a femoral approach, so now, in times 
of  radial access, its usefulness is less. The other 3 scores 
(CRUSADE, ACTION and Mehran et al[36]) were com-
pared recently by the group of  Abu Assi on a patient 
population with ACS (STEMI and NSTEMI)[40], be-

ing the greatest accuracy obtained with the CRUSADE 
method, even in patients with STEMI.

Although any score cannot replace the clinical evalua-
tion, data from our study suggests that CRUSADE score 
represents an useful objective clinical tool which could 
lead to improvements in ACS care[40].

LONG-TERM BLEEDING RISK 
STRATIFICATION
The risk of  developing bleeding complications continues 
after discharge. About 5% of  patients develop bleed-
ing complications throught the first yeart after hospital 
discharge being on dual antiplatelet therapy (DAPT)[41]. 
There is no risk model to estimate risk of  bleeding after 
discharge in ACS patients. Using data from the REACH 
registry[42], a risk score was built although in a stable sce-
nario (not in the ACS setting). Because the CRUSADE 
risk score performed well among patients taking DAPT, 
this risk model may be used for bleeding risk stratifica-
tion in ACS on DAPT after hospital discharge. 

PROGNOSTIC IMPLICATIONS OF 
BLEEDING RISK STRATIFICATION
The main clinical implication of  RS is to pave the way for 
a decision concerning the best antithrombotic strategy to 
be used aiding individual evaluation for risk of  ischemic 
or hemorrhagic events.

Collectively, innumerous studies have shown a robust 
association between the occurrence of  major bleeding 
and the necessity of  blood cell transfusion with greater 
mortality in patients admitted with ACS or submitted to 
PCI (Figure 2). Subherwal et al[1] demonstrated an associa-
tion between bleeding and inhospital mortality. Mehran 
et al[36] showed that major bleeding was an independent 
predictor of  a 3.2-fold increase in mortality.

Although it is coherent to justify the association be-

8.0-9.9 13
10.0-10.9 12
11.0-13.9   9
14.0-15.9   6
  ≥ 16.0   2

Baseline hematocrit (%)      < 31.0 9
31.0-33.9 7
34.0-36.9 3
37.0-39.9 2
   ≥ 40.0 0

Anemia No   0
Yes   6

White blood cell count (giga/L)     < 10.0   0
10.0-11.9   2
12.0-13.9   3
14.0-15.9   5
16.0-17.9   6
18.0-19.9   8
   ≥ 20.0 10

CRUSADE: The Can Rapid risk stratification of Unstable angina patients Suppress ADverse outcomes with Early implementation of the ACC/AHA guide-
lines; GPI: Glycoprotein Ⅱb/Ⅲa inhibitors; ECG: Electrocardiography; BPM: Beats per minute.
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tween major bleeding and mortality by the coexistence 
of  comorbidities and risk factors in the population com-
mon to the occurrence of  these outcomes, today an ac-
cumulation of  evidence is observed that points to direct 
or indirect influence of  bleeding as a greater determinant 
of  subsequent adverse ischemic events. The localization 
(intracranial) or the intensity (gastrointestinal, retroperito-
neal) of  the bleeding may itself  result in death. However, 
other consequences may exhibit harmful effects to the 
ACS patients or those submitted to invasive coronary 
procedures[43]. 

CONCLUSION
The reduction of  major bleeding, a relatively common 
complication in the current ACS scenario and possibly 
underestimated in randomized clinical trials, may be 
translated in better short- and long-term outcomes. Now-
adays, its prevention represents a goal to be reached in 
the treatment of  patients with ACS, through the balance 
between the risks and benefits of  the pharmacological 
and invasive strategies offered. Appropriate risk stratifi-
cation allows properly select those patients at increased 
risk of  bleeding, focusing on them the efforts to reduce 
bleeding complications.
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