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Abstract 

 

Background: Bleeding complications increase mortality in myocardial infarction [MI] patients. Potential 

gender difference in bleeding regarding prevalence and prognostic impact is still controversial.  

Objectives: Gender comparison regarding incidence and prognostic impact of bleeding in patients 

hospitalised with MI during 2006-2008. 

Methods: Observational study from the SWEDEHEART register.  Outcomes were in-hospital bleedings, in-

hospital mortality and 1-year mortality in hospital survivors. 

Results: A total number of 50 399 MI patients were included, 36.6% women. In-hospital bleedings were 

more common in women, (1.9 vs. 3.1 %, p<0.001) even after multivariable adjustment (OR 1.17, 95% 

confidence interval CI 1.01-1.37). The increased risk for women was found in STEMI (OR 1.46, 95% CI 

1.10-1.94) and in those who underwent PCI (OR 1.80, 95% CI 1.45-2.24). In contrast the risk was lower in 

medically treated women (OR 0.79, 95% CI 0.62-1.00). After adjustment, in-hospital bleeding was 

associated with higher risk of 1-year mortality in men (OR 1.35, 95% CI 1.04-1.74), whereas this was not 

the case in women (OR 0.97, 95% CI 0.72-1.31).  

Conclusions:  Female gender is an independent risk factor of in-hospital bleeding after MI. A higher 

bleeding risk in women appeared to be restricted to invasively treated patients and STEMI patients. Even 

though women have higher short-and long-term mortality, there was no difference between the genders 

among bleeders. After multivariable adjustment the prognostic impact of bleeding complications was higher 

in men.  
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Background  

Reduction in ischemic events with more potent antithrombotic therapies has come at the expense of inreased 

bleeding 1, 2 , which itself is associated with worse outcome, including increased mortality 3Bleeding is the 

most common non-ischemic complication in patients with acute coronary syndromes (ACS), and has gained 

much attention during recent years due to its large impact on outcome. 3, 4. Some previous studies have 

found that female gender is an independent predictor of short-term bleeding after myocardial infarction, in 

different clinical settings, both in ST-elevation and non ST-elevation myocardial infarction (STEMI and 

NSTEMI) populations. 5-7. There are important differences in baseline characteristics and treatment patterns 

between women and men with myocardial infarction (MI), but it is not well known how this relates to the 

observed differences in bleeding. Neither is it known whether, in addition to the observed gender difference 

in bleeding prevalence, there is a difference in prognostic impact of bleeding complications. 

 

The aim of the current study was to assess the incidence of in-hospital bleeding in men and women. A 

second aim was to assess the gender specific impact of in-hospital bleeding complications on short- and long 

term outcome. 

Material and methods 

We used data from the Swedish Web-system for Enhancement and Development of Evidence based care in 

Heart disease Evaluated According to Recommended Therapies (SWEDEHEART) 

(http://www.ucr.uu.se/swedeheart) register. We included 50 399 patients (36.6 % women) diagnosed with 

MI during the years 2006-2008, with at least one year follow-up. The details of the register have been 

previously published. 8 SWEDEHEART is a national register where all coronary care units (CCU) in 

Sweden register their patients including variables such as baseline characteristics, symptoms on arrival, 

ECG-findings, angiographic findings, medication at discharge, comorbidities etc. The register also includes 

SCAAR (Swedish Coronary Angiography and Angioplasty register), SEPHIA (the register for secondary 

prevention and follow-up after myocardial infarctions) and the Swedish Heart Surgery Registry. To obtain 

detailed information on co-morbidities the database was linked to the National Patient Register, which 

collects all discharge diagnoses for patients admitted to hospitals in Sweden since 1987.  

 

Outcomes 

Bleeding complications during hospital stay were compared between women and men. Bleeding was defined 

according to a modified TIMI criteria 9 as fatal, intracranial, requiring transfusion or surgical intervention, or 

as a decrease in hemoglobin with ≥ 30 g/L (≥ 40 g/L if occult). CABG-associated bleeding was not included.  

Mortality data were available for all patients and were obtained from the SWEDEHEART (in-hospital 

mortality) and the National  Cause of Death Register (long term mortality) respectively.  
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Ethics 

In accordance with the ethical regulations for Swedish registries all patients were informed about their 

participation in the registry and had the right to refuse participation. The registry and the merging of 

registries were approved by the Swedish National Board of Health and Welfare, and the local Ethical review 

board at Stockholm University (Dnr 2012/60-31/2). 

 

Statistics 

Continuous variables are presented as mean and standard deviation or median and interquartile range as 

appropriate. Categorical variables are presented as counts and percentages. Comparisons between groups 

were performed using chi-square tests for categorical variables and Student t-test or Mann Whitney for 

continuous variables, depending on if the variable was normally distributed or not. P-values < 0.05 were 

considered to indicate statistical significance.  

Crude and multivariable adjusted odds ratios (OR) with 95% confidence intervals (CI) were calculated from 

logistic regression analyses in order to compare men and women with regard to in-hospital bleeding. 

Baseline variables with a significant association with bleeding on a 0.05 significance level in univariate tests 

were included in the model. Variables included in the CRUSADE bleeding score, known to be 

independently associated with bleeding in ACS patients, 10 as well as other variables deemed to be clinically 

important were forced into the model. Variables incorporated in the final model were: gender, age, active 

smoking, previous MI, previous stroke, hypertension, diabetes mellitus (DM), chronic obstructive 

pulmonary disease (COPD), heart failure, peripheral artery disease (PAD), cancer, estimated glomerular 

filtration rate (eGFR, MDRD formula) per10ml/min/1.73m2 decrease, hemoglobin (Hb) per 1g/L decrease, 

heart rate per 10 beats per minute increase, systolic blood pressure (<110, 110-180, >180 mmHg), Killip 

class on arrival, type of MI, coronary angiography and/or percutaneous coronary intervention (PCI) 

performed during index hospitalisation, therapy on arrival (aspirin, other platelet inhibitors, oral 

anticoagulants, beta-blockers, angiotensin converting enzyme (ACE) inhibitors, angiotensin receptor 

blockers (ARB), statins, calcium-channel blockers (CCB), diuretics, medication during index hospitalisation 

(unfractionated heparin (UFH), fondaparinux, low molecular weight heparin (LMWH), inotropes, 

glycoprotein IIb/IIIa inhibitors (GPI)). Crude and multivariable odds ratios [OR] were presented with 95% 

CI. 

To evaluate the impact of bleeding on mortality,separate Cox proportional hazard regression models were 

created for men and women separately , including the variables age, active smoking, comorbidities as above, 

therapy on arrival as above adding digitalis and long-acting nitrates, previous PCI, previous coronary artery 

bypass grafting (CABG), type of MI, coronary angiography and/or PCI performed during index 

hospitalisation, clinical parameters on admission as above, discharge medication (ACE inhibitors, ARB, 
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beta-blockers, statins),  in model 1. To explore the importance of antithrombotic use at discharge these were 

added into a second model. Crude and multivariable hazard ratios (HR) are presented with 95% CI. Un-

adjusted survival curves are presented. .  

All statistical analyses were performed with the SPSS Version 21.0 (PASW Statistics 21) software (SPSS, 

Inc, Chicago, Ill).  

Results 

Baseline characteristics and hospital care.  

Bleeding men were older, with lower body weight, higher heart rate, lower systolic blood pressure and 

hemoglobin and more cardiac and non-cardiac comorbidities, compared to non-bleeding men.  

In women, we found lower blood pressure, hemoglobin levels, and eGFR among bleeders compared to non-

bleeders. In contrast to in men, there were no differences in age, body weight, or co-morbidity (except in 

PAD) between bleeding and non-bleeding women.  

Comparing bleeding men with bleeding women we found men to be younger, heavier,  with better kidney 

function, more often previous myocardial infarction, CABG surgery, stroke and cancer. (Table 1) 

In men, coronary angiography and PCI were performed more often in non-bleeders than bleeders, whereas 

in women the opposite was found. In both men and women complications were more common among 

bleeders compared to non-bleeders, with the exception of mechanical complication in men and acute heart 

failure in women. (Table 2) 

In both genders, bleeders were less often prescribed platelet inhibitors compared with non-bleeders, 

especially dual antiplatelet therapy (DAPT). Non-bleeders were more often prescribed beta-blockers 

compared to bleeders in both genders. Non-bleeding men were also more often prescribed warfarin, statins 

and ACE-inhibitors compared to bleeders.  

When comparing bleeding men with bleeding women, we found that during hospital stay men had more 

CABG surgery whereas women had more coronary angiography and PCI.  Women were prescribed more 

aspirin, ADP receptor inhibitors and DAPT at discharge (Table 2) 

 

Bleedings 

The rate of bleeding during hospital stay was higher in women compared to men, 3.1% vs 1.9%, (OR, 1.71 

[95% CI 1.53-1.92]), p<0.001. After multivariable adjustment women still had 17% higher bleeding risk 

(OR 1.17, 95% CI 1.01-1.37). There was a significant interaction between bleeding, gender and type of MI, 

invasive treatment, renal function and age (all interaction p-values < 0.001). (Table 3) 
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Prognostic impact of bleeding 

In-hospital and one year mortality was higher in bleeders compared to non-bleeders, in both women and 

men. (Table 4, Figure) After multivariate adjustment, one-year mortality was still significantly higher, 

bleeders vs. non-bleeders, in men, OR 1.35 (95% CI 1.04 – 1.74) but not in women, 0.97 (95% CI 0.72 – 

1.31), with a significant interaction test (p<0.001). When discharged antiplatelet/anticoagulant medication 

was added to the multivariable adjustments, the effect of bleeding was further attenuated and no longer 

significant. (Table 5)  Also, in STEMI patients and in patients with an angiography performed, the adjusted 

risk increase associated with in-hospital bleeding was significant in men but not in women. Bleeding men 

had almost doubled risk of long term mortality compared to non-bleeding men in STEMI; whereas in 

NSTEMI the risk increase associated with bleeding was not statistically significant. Among age subgroups, 

the adjusted risk increase associated with bleeding was found only in the oldest group of men.  

However, among the bleeders, there were no gender differences in mortality, neither in-hospital (11.6 vs. 

12.5%, p=0.63), nor at one year (26.9 vs. 28.0%, p=0.69). (Table 4) 

 

Discussion  

In 50 399 consecutive patients with MI we found a substantially higher in-hospital bleeding incidence in 

women compared to in men. The risk of in-hospital bleeding was 17% higher in women, even after 

extensive adjustment for differences in baseline characteristics. Both men and women with a bleeding 

complication had significantly higher short- and long-term mortality. However, after adjustment for baseline 

differences the prognostic impact of bleeding remained in men but not in women.  

Most6, 11-13 but not all 14 prior studies of gender differences in short-term bleeding have shown higher 

incidence in women, also after adjustment for baseline differences.  In the present trial the bleeding 

incidence was more than doubled in women as compared to men in the STEMI group, whereas in the 

NSTEMI group, the gender difference was less pronounced, and not statistically significant. In accordance 

with our data a recent publication from the HORIZON-AMI trial on STEMI patients, showed twice the risk 

of bleeding in women compared to men. 15 In our study, after multivariable adjustment, there was no longer 

any difference in the NSTEMI group, whereas in the STEMI group women had almost 50% higher risk of 

bleeding, with a significant interaction test.  

Higher bleeding incidence in women with STEMI may be due to the use of more potent antithrombotic 

drugs in STEMI. Female gender has been linked to an increased bleeding risk with antithrombotic agents 

including fibrinolytics 16, unfractionated heparin, low-molecular-weight heparin and GPIs, 17 partly 

attributable to excess dosing. 18 Another explanation for more bleeding in women with STEMI, could be the 

high prevalence of PCI during the index hospital care compared to in NSTEMI. As the difference in 

bleeding risk between the genders was even more obvious when stratifying by whether PCI was performed 

or not.  In the group that underwent PCI (STEMI men 84%, NSTEMI men 52%, STEMI women 70%, 
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NSTEMI women 34%), women had almost three times higher risk of bleeding compared to men, and after 

multivariate adjustment the risk was almost doubled. In contrast, in non-invasively treated patients, women 

tended to have lower risk of bleeding, compared to men. Our findings are also consistent with recent data 

from the TRANSLATE-ACS study where women had 32% higher risk of bleeding during the first year after 

PCI treated MI, after multivariable adjustment. In the study, where all patients were treated with PCI, no 

difference between the STEMI and NSTEMI groups were found. 19 Coronary interventions have earlier been 

associated with more bleeding complications in women compared to in men. 20, 21 Interestingly, bleeding 

women in our study were more often invasively treated compared to those who did not bleed, whereas 

among men the opposite was found. Thus, bleeding in women may be due to the coronary angiography/PCI 

procedure per se, whereas in men, bleeding may be associated with higher age and comorbidity, possibly 

with-holding them from an invasive strategy. This finding is in line with data from the PLATO trial, 

showing a more than two-fold risk for PCI-related bleeding in women (HR 2.25, 95% CI 1.42–3.56) 

whereas they actually had lower risk of spontaneous bleeding (HR 0.77, 95% CI 0.59–1.00). 22   Hence our 

data confirm, and with interaction testing, further strengthen earlier findings regarding higher bleeding 

incidence in women with STEMI and women treated invasively.   

We also observed that higher incidence of bleedings in women appeared to be restricted to patients with 

GFR ≥ 60 mL/min/1.73m2, and to patients ≤ 65 years. To our knowledge, this has not been shown before 

and deserves further studies. We had no data on whether radial or femoral access was used. Women may 

have been PCI-treated more often through femoral access than men as radial access is known to be more 

challenging in female patients because of the small size of the radial artery, radial artery spasm, and 

puncture failure. 23 Besides the access site there are several other possible mechanisms underlying the 

differences between men and women in bleeding such as lower body mass index, more co-morbidities, 

worse renal function and gender-specific pharmacology with difference in drug bioavailability and 

distribution influenced by the ratio of lean to fat tissue, 24 factors enhancing the risk of incorrect dosing of 

drugs in women.  7, 11  

 

We found a substantially higher long- and short-term mortality among patients with in-hospital bleeding, 

both for men and women. Adverse impact of bleeding has been shown in numerous previous trials, but the 

mechanism for this association is not completely understood. The consequence of bleeding in ACS can be 

deleterious in several ways. Acute bleeding may be life-threatening because of its localisation (eg 

intracranial bleeding) and severe blood loss can perpetuate shock. In addition, bleeding leads to anemia and 

transfusion of blood products, which promote inflammation.25 Moreover, bleeding may result in cessation of 

antiplatelet and anticoagulant therapy, which increases the risk of recurrent ischemic events such as stent 

thrombosis and MI.26 However, perhaps most important, bleeding patients have been shown to differ from 

non-bleeding patients in several baseline characteristics with impact on outcome. Therefore, in order to 

understand the differences in outcome between bleeders and non-bleeders, it is of outmost importance to 
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adjust for the observed baseline differences. In our study differences in baseline characteristics were obvious 

for men, with substantial differences between bleeders and non-bleeders, including higher age and more co-

morbidity among the bleeders. Surprisingly, among women we found almost less differences in baseline 

characteristics between bleeders and non-bleeders.. To our knowledge, this is novel information.  

A major and new finding in the present study was the observed gender difference in long-term prognostic 

impact of in-hospital bleeding, with a significant interaction test. After adjustment, bleeding men had 35% 

higher risk of mortality at one year compared to non-bleeders. When adding adjustment for 

antiplatelet/antithrombotic therapy at discharge the difference in risk attenuated and was not significant any 

longer, implicating that withdrawal of this important post-MI therapy is one reason for the higher mortality 

among male bleeders. In contrast, after adjustment there was no association between bleeding and one year 

mortality in women.   

Gender difference in short-term mortality (30 days) according to bleeding complications has been shown in 

NSTE ACS patients included in a randomised trial. 27. Our study extends this finding to long-term mortality 

in a much larger real-life population with both NSTE ACS and STEMI, and our sub-group analyses indicate 

that there may be a difference according to type of ACS.  The reason for a gender difference in impact of 

bleeding complications on long-term outcome is not obvious, but there are some possible explanations. First, 

previous trials have shown higher incidence of procedure related bleeding complications in women 

compared to men 22 and non-access site bleeding is a stronger correlate of mortality than access site 

bleeding. 22, 28, 29, 30 We cannot differentiate procedural from spontaneous bleedings in our cohort, although 

the above findings, with higher bleeding risk in women associated with coronary procedures, support that a 

larger proportion of the bleedings in women, compared to men, are procedure related. Second, given 

women´s lower baseline haemoglobin value, there may be a greater attention among clinicians for bleeding 

in women and consequently transfusion treatment. A long-term consequence of transfusions, especially in 

patients with ACS, is still under debate. 31 Third, cessation of antithrombotic therapies among bleeders 

would be more dangerous in patients who have undergone stenting. Lower rates of antiplatelet treatment 

were seen in both male and female bleeders. It is well-known that among ACS-patients, men undergo PCI 

(including stenting) more often than women, partly due to the higher incidence of non-obstructive coronary 

artery disease in women, why the consequences of lack of antiplatelet treatment may be more important in 

men. Lastly, a main explanation could be the observed pronounced difference in risk factors between 

bleeding and non-bleeding men indicating that bleeding men are more comorbid and speculatively more frail 

compared to women.  

In both men and women the risk of death appeared to be associated with withdrawal of 

antiplatelet/antithrombotic therapy, as the hazard ratios decreased when adjustment for these therapies was 

done. This was seen in both the STEMI and NSTEMI groups and is consistent with previous trials, where 

bleeding patients have been found to be treated less aggressively with antithrombotic medication possibly 
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leading to stent thrombosis, myocardial infarction and death.26  Bleeding had a higher impact on long-term 

mortality for men compared to women in all studied subgroups. 

Strengths and Limitations 

The current study includes a large number of MI patients, with a sufficient number to assure adequate 

statistical analyses. SWEDEHEART registry is a unique Swedish National Quality registry, with quality 

control and audit measures, covering all hospitals in Sweden treating MI patients. SWEDEHEART employs 

standardised criteria for defining MI as well as hospital outcomes. Long term outcome is complete in 

Sweden as the vital status of all citizens is registered in the Cause of Death Registry.  

One limitation in this study is its non-randomised, observational nature. Thus multivariate analyses were 

used in order to reduce the bias inherent in this type of studies and adjustment could only be made for 

registered variables. Variables that could be of importance of which we did not have information were e.g. 

catheterisation access site, bleeding location, and nature and type of bleeding. Neither did we have 

information on bleeding or ischemic events including stent thrombosis after hospital discharge.  

 

Conclusion 

Women with MI have a higher rate of in-hospital bleedings than men, even after adjustment for baseline 

differences Moreover, bleeding patients have substantially increased short- and long-term mortality 

compared to non-bleeding patients. However, after multivariable adjustment, in contrast to in men, there was 

no significant association between bleeding and one year mortality in women.  
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Figure legend. 

 

Figure   
One year mortality in bleeders versus non-bleeders, men and women separated, crude data. Log rank test, p < 0.001 
in both genders.  

 

 



Table 1. Baseline characteristics 

 All 
 
Bleeders 
(n=1172) 

 
 
Non-
bleeders 
(n=49063) 

 
 
p-
value 

Women 
 
Bleeders 
(n=579) 

 
 
Non-bleeders 
(n=17812) 

 
 
p-
value 

Men 
 
Bleeders 
(n=593) 

 
 
Non-bleeders 
(n=31251) 

 
 
p-
value 

 
 
p-
value* 

Age in years, mean (SD) 73 (11) 71 (12) <0.001 75 (11) 75 (12) NS 72 (11) 69 (12) <0.001 <0.001  
Weight in kg, mean (SD) 75 (16) 78 (16) <0.001 68 (14) 69 (14) NS 81 (16) 83 (14) 0.009 <0.001  
Systolic blood pressure, mmHg, mean (SD) 141 (33) 146 (30) <0.001 141 (35) 147 (31) <0.001 141 (32) 145 (29) 0.002 NS 
Heart rate, beats/min, mean (SD) 83 (24) 81 (24) 0.002 83 (22) 84 (24) NS 83 (25) 79 (23) <0.001 NS 
Hemoglobin (g/L), mean (SD) 120 (25) 137 (17) <0.001 119 (22) 130 (16) <0.001 121 (28) 141 (17) <0.001 NS 
eGFR (mL/min/1.73m2) mean (SD) 65 (29) 75 (28) <0.001 63 (29) 69 (28) <0.001 67 (30) 79 (28) <0.001 0.04 
eGFR <60 mL/min/1.73m2 45.8 (523) 28.0 (13345) <0.001 48.3 (270) 38.3 (6601) <0.001 43.5 (253) 22.1 (6744) <0.001 NS 
Risk factors and co-morbiditiy 
Current smoker  23.5 (240) 23.0 (10288) NS 23.2 (119) 20.4 (3248) NS 23.7 (121) 24.5 (7040) NS NS 
Previous myocardial infarction 24.6 (288) 22.0 (10807) 0.04 21.9 (127) 20.1 (3585) NS 27.2 (161) 23.1 (7222) 0.02  0.04 
Previous PCI 7.8 (91) 7.4 (3599) NS 6.5 (37) 5.2 (925) NS 9.2 (54) 8.6 (2674) NS NS 
Previous coronary artery bypass grafting 8.1 (94) 7.5 (3640) NS 4.5 (26) 4.3 (768) NS 11.5 (68) 9.2 (2872) NS <0.001 
Diabetes Mellitus 29.9 (348) 23.6 (11520) <0.001 27.3 (157) 24.5 (4351) NS 32.4 (191) 23.0 (7169) <0.001  NS 
Hypertension 52.6 (607) 45.8 (22165) <0.001 55.7 (320) 53.0 (9322) NS 49.4 (287) 41.7 (12843) <0.001  0.03 
Previous heart failure 17.4 (204) 14.3 (734) 0.003 17.1 (99) 17.5 (3112) NS 17.7 (105) 12.5 (3922) <0.001  NS 
Previous stroke 15.4 (180) 13.3 (6503) 0.04 13.1 (76) 14.7 (2612) NS 17.5 (104) 12.5 (3891) <0.001  0.04 
Peripheral artery disease 8.9 (104) 5.5 (2700) <0.001 8.6 (50) 5.8 (1030) 0.004  9.1 (54) 5.3 (1670) <0.001  NS 
Chronic obstructive pulmonary disease 12.2 (143) 9.5 (4643) 0.002 14.2 (82) 11.8 (2095) NS 10.3 (61) 8.2 (2548) NS 0.04 
Cancer within three years 5.7 (67) 3.8 (1864) 0.001 2.9 (17) 3.4 (599) NS 8.4 (50) 4.0 (125) <0.001  <0.001 
 Medication on admission 
Aspirin 40.4 (465) 38.0 (18532) NS 38.9 (222) 40.5 (7158) NS 41.8 (243) 36.7 (11374) 0.01  NS 
Other platelet inhibitor 7.0 (81) 5.5 (2666) 0.02 6.5 (37) 5.3 (929) NS 7.6 (44) 5.6 (1737) 0.04  NS 
Warfarin 5.6 (64) 5.1 (2500) NS 4.7 (27) 4.8 (847) NS 6.4 (37) 5.3 (1653) NS NS 
Beta–blocker 42.6 (489) 37.5 (18225) <0.001 42.6 (242) 41.6 (7342) NS 42.7 (247) 35.2 (10893) <0.001  NS 
Angiotensin converting enzyme inhibitor  22.1 (254) 18.7 (9103) 0.004 21.8 (124) 19.2 (3398) NS 22.4 (130) 18.4 (5705) 0.02  NS 
Angiotensin receptor blockers 13.9 (160) 11.7 (5599) 0.02 14.8 (84) 13.3 (2312) NS 13.1 (76) 10.8 (3287) NS NS 
Statin 29.9 (335) 24.2 (11787) <0.001 25.0 (142) 22.6 (3992) NS 33.2 (193) 25.1 (7795) <0.001  0.002 
Diuretics 36.2 (416 ) 27.7 (13493) <0.001 41.1 (234) 37.4 (6613) NS 31.4 (182) 22.2 (6880) <0.001  0.001 
Digoxin 3.6 (42) 3.6 (1735) NS 4.4 (23) 4.7 (829) NS 3.3 (19) 2.9 (906) NS NS 
Long acting nitrates 15.3 (176) 13.1 (6372) 0.03 15.1 (86) 15.0 (2647) NS 15.4 (90) 12.0 (3725) 0.01  NS 
Calcium channel blockers 19.9 (229) 16.6 (8076) 0.003 19.6 (112) 18.1 (3189) NS 20.2 (117) 15.8 (4887) 0.004 NS 
Data presented as percentages (numbers) if not otherwise indicated.  
*comparisons between bleeding men and bleeding women. 
SD, standard deviation; eGFR, estimated glomerular filtration rate; PCI, percutaneous coronary intervention 



 



Table 2. Hospital care 

 All 
 
Bleeders 
(n=1172) 

 
 
Non-bleeders 
(n=49063) 

 
 
p-value 

Women 
 
Bleeders 
(n=579) 

 
 
Non-bleeders 
(n=17812) 

 
 
p-value 

Men 
 
Bleeders 
(n=593) 

 
 
Non-bleeders 
(n=31251) 

 
 
p-value 

 
 
p-value* 

In-hospital procedures 
Coronary angiography 66.7 (782) 72.7 (35664) <0.001 70.5 (408) 62.2 (11083) <0.001  63.1 (374) 78.7 (24581) <0.001  0.007 
PCI 54.0 (633)  55.5 (27208) NS 57.2 (331) 43.9 (7811) <0.001  50.9 (302) 62.1 (19397) <0.001  0.03 
CABG 2.9 (34) 2.4 (1154) NS 1.9 (11) 1.6 (279) NS 3.9 (23) 2.8 (875) NS 0.04 
Medication during hospital care 
Unfractionated heparin 8.3 (97)  6.3 (3060) 0.004 9.2 (53) 5.1 (906) <0.001 7.5 (44) 6.9 (2154) NS  NS 
Fondaparinux 7.9 (92)  10.5 (5140) 0.004 9.4 (54) 11.0 (1946) NS 6.4 (38) 10.2 (3194) 0.002  NS 
LMWH 55.7 (650)  57.6 (650) NS 54.9 (317) 58.4 (10373) NS 56.4 (333) 57.1 (17806) <0.001 NS 
GP IIb/IIIa inhibitors 18.5 (216)  16.8 (8227) NS 19.6 (113) 12.0 (2136) <0.001 17.4 (103) 19.6 (6091) NS NS 
Inotropics 11.3 (132) 3.3 (1651) <0.001 11.8 (507) 3.1 (562) <0.001 10.9 (64) 3.5 (1089) <0.001 NS 
Complications during hospital care 
Killip class ≥ 2 20.4 (219) 16.1 (7338) <0.001 20.8 (111) 20.3 (3374) NS 19.9 (108) 13.6 (394) <0.001  NS 
Resuscitated cardiac arrest 8.0 (94) 3.2 (1592) <0.001 9.2 (53) 3.0 (535) <0.001  6.9 (41) 3.4 (1057) <0.001  NS 
Mechanical complication 1.0 (12) 0.3 (148) <0.001 1.6 (9) 0.4 (69) <0.001  0.5 (3) 0.3 (79) NS NS 
Cardiogenic chock 7.3 (85) 2.4 (1171) <0.001 8.5 (49) 2.5 (437) <0.001  6.1 (36) 2.4 (734) <0.001  NS 
New atrial fibrillation 10.6 (122) 4.5 (2144) <0.001 10.9 (62) 5.0 (871) <0.001  10.3 (60) 4.2 (1273) <0.001  NS 
Re-infarction  5.0 (58) 1.3 (620) <0.001 5.4 (31) 1.3 (223) <0.001  4.6 (27) 1.3 (397) <0.001  NS 
Medication at discharge 
Aspirin 71.2 (830) 89.8 (43907) <0.001 74.7 (431) 87.7 (15560) <0.001 67.7 (399) 91.0 (28347) <0.001 0.009 
ADP receptor inhibitor 50.7 (591) 70.7 (34582) <0.001 55.6 (320) 64.4 (11432) <0.001 46.0 (271) 74.3 (23150) <0.001 0.001 
Warfarin 4.4 (51) 6.2 (3030) 0.01 4.5 (26) 6.0 (1057) NS 4.2 (25) 6.3 (1973) 0.04 NS 
DAPT 44.3 (519) 67.1 (32941) <0.001 50.1 (290) 60.7 (10817) <0.001 38.6 (229) 70.8 (22124) <0.001 <0.001 
TAT  0.9 (10) 1.2 (584) NS 1.2 (7) 0.8 (145) NS 0.5 (3) 1.4 (439) NS NS 
Beta-blockers 81.1 (945) 86.1 (42097) <0.001 79.7 (459) 84.1 (14921) 0.005 82.5 (486) 87.2 (27176) 0.001 NS 
ACE inhibitor  48.1 (560) 54.1 (26414) <0.001 48.6 (280) 48.6 (8623) NS 47.6 (280) 57.1 (17791) <0.001 NS 
ARB 12.7 (147) 12.1 (5842) NS 14.1 (81) 13.7 (2383) NS 11.2 (66) 11.3 (3459) NS NS 
Data presented as percentages (numbers) if not otherwise indicated.  
*comparisons between bleeding men and bleeding women. 
PCI, percutaneous coronary intervention; CABG, coronary artery bypass grafting; LMWH, low molecular weight heparin; GP, glycoprotein; ADP, adenosine diphosphate; DAPT dual 
antiplatelet therapy; TAT, triple antithrombotic therapy; ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker 
 



 



Table 3. The effect of gender on risk of bleeding, women vs. men. 

 Women 
% (n) 

Men 
% (n) 

p-value Crude  
OR (95% CI) 

Multivariable adjusted  
OR (95% CI)  

Interaction 
p-value 

All patients 3.1 (579) 1.9 (593) <0.001 1.71 (1.53 – 1.92) 1.17 (1.01 – 1.37) NA 
Non ST-elevation myocardial infarction 2.9 1.9 <0.001 1.53 (1.33 – 1.76) 1.10 (0.91 – 1.32) 

<0.001 
ST-elevation myocardial infarction 3.8 1.7 <0.001 2.25 (1.83 – 2.76) 1.46 (1.10 – 1.94) 
Percutaneous coronary intervention not performed 2.4 2.4 NS 1.01 (0.85 – 1.20) 0.79 (0.62 – 1.00) 

<0.001 
Percutaneous coronary intervention performed 4.1 1.5 <0.001 2.72 (2.32 – 3.19) 1.80 (1.45 – 2.24) 
Coronary angiography not performed 2.5 3.2 0.001 0.77 (0.63 – 0.95) 0.74 (0.56 – 0.98) 

<0.001 
Coronary angiography performed 3.6 1.5 <0.001 2.42 (2.10 – 2.79) 1.59 (1.31 – 1.2) 
Estimated GFR <60 mL/min/1.73 m2 3.9 3.6 NS 1.09 (0.92 -1.30) 1.03 (0.80 – 1.33) 

<0.001 
Estimated GFR ≥60 mL/min/1.73 m2 2.6 1.4 <0.001 1.96 (1.67 – 2.29) 1.27 (1.04 – 1.55) 
Age ≤65 years  2.7 1.3 <0.001 2.14 (1.67 – 2.75) 1.45 (1.05 – 2.00) 

<0.001 Age 66-80 years  3.8 2.3 <0.001 1.70 (1.44 – 2.01) 1.18 (0.94 – 1.47) 
Age  years >80 years 2.7 2.2 0.05 1.24 (1.00 – 1.54) 1.13 (0.82 – 1.55) 
Variables included in the multivariable analysis: gender, age,  estimated GFR per 10 mL/min/1.73m2 decline, hemoglobin per 1g/dL decline, systolic blood pressure (<110, 111-180 and >180 
mmHg), heart rate per 10 bpm, diabetes, previous myocardial infarction, previous stroke, chronic heart failure, hypertension, chronic obstructive pulmonary disease, peripheral arterial 
disease, malignancy within 3 years, medication on admission, Killip class, coronary angiography during index event, medications during hospitalization.  
OR, odds ratio; CI, confidence interval; GFR, glomerular filtration rate. 
  



 



 

Table 4. Mortality rates in bleeders and non-bleeders 

 All 
 
Bleeders 
(n=1172) 

 
 
Non-
bleeders 
(n=49063) 

 
 
p-value 

Women 
 
Bleeders 
(n=579) 

 
 
Non-
bleeders 
(n=17812) 

 
 
p-value 

Men 
 
Bleeders 
(n=593) 

 
 
Non-
bleeders 
(n=31251) 

 
 
p-
value 

 
 
p-
value* 

In-hospital mortality 12.0 (141) 5.1 (2511) <0.001 11.6 (67) 6.4 (1144) <0.001 12.5 (74) 4.4 (1367) <0.001 NS 
Cumulative 1-year mortality  27.5 (322) 15.3 (7493) <0.001 26.9 (156) 19.0 (3391) <0.001 28.0 (166) 13.1 (4102) <0.001 NS 
1-year mortality in hospital survivors 17.9 (185) 10.8 (5017) <0.001 17.8 (91) 13.6 (2260) 0.006 18.1 (94) 9.2 (2757) <0.001 NS 

Data presented as percentages (numbers) if not otherwise indicated. 
*comparisons between bleeding men and bleeding women. 
 

 



Table 5. One-year mortality in hospital survivors, bleeders vs. non-bleeders 

  Bleeders 
% (n) 

Non-
bleeders 
% (n) 

p-
value 

Crude  
OR (95% CI) 

Multivariable adjusted 
Model 1 
OR (95% CI)  

Multivariable adjusted  
Model 2 
OR (95% CI)  

All patients 
Men 18.1 (94) 9.2 (2757) <0.001 2.06 (1.68 – 2.54) 1.35 (1.04 – 1.74) 1.26 (0.97-1.63) 
Women 17.8 (91) 13.6 (2060) 0.006 1.35 (1.09 – 1.66) 0.97 (0.72 – 1.31) 0.92 (0.68– 1.25) 

Non ST-elevation MI 
Men  19.8 (71) 11.1 (2031) <0.001 1.87 (1.48 – 2.37) 1.25 (0.93 – 1.67) 1.15 (0.86 – 1.55) 
Women 19.1 (66) 15.1 (1811) 0.04 1.30 (1.02 – 1.67) 0.82 (0.57 – 1.18) 0.85 (0.59 – 1.22) 

ST-elevation MI 
Men  14.7 (23) 5.3 (503) <0.001 2.98 (1.96 – 4.52) 1.83 (1.07 – 3.13) 1.60 (0.92 – 2.77) 
Women 15.2 (25) 9.3 (422) 0.01 1.69 (1.13 – 2.53) 1.62 (0.95 – 2.75) 1.46 (0.86 – 2.48) 

PCI not performed 
Men  26.9 (65) 18.5 (2029) 0.001 1.51 (1.18 – 1.93) 1.18 (0.86 – 1.60) 1.08 (0.79 – 1.48) 
Women 29.3 (63) 20.3 (1852) 0.001 1.53 (1.19 – 1.97) 0.82 (0.56 – 1.20) 0.83 (0.57 – 1.20) 

PCI performed 
Men  10.5 (29) 3.8 (728) <0.001 2.85 (1.96 – 4.12) 1.55 (0.98 – 2.46) 1.33 (0.83 – 2.11) 
Women 9.4 (28) 5.4 (408) 0.003 1.79 (1.22 – 2.62) 1.25 (0.76 – 2.06) 1.22 (0.74 – 1.99) 

Coronary angiography not 
performed 

Men  33.9 (61) 29.5 (1719) 0.20 1.17 (0.90 – 1.50) 1.14 (0.82 – 1.58) 1.03 (0.74 – 1.43) 
Women 34.0 (50) 28.1 (1661) 0.12 1.26 (0.95 – 1.67) 0.75 (0.49 – 1.15) 0.75 (0.50 – 1.13) 

Coronary angiography performed 
Men  9.7 (33) 4.3 (1038) <0.001 2.34 (1.66 – 3.31) 1.63 (1.08 – 2.45) 1.44 (0.95 – 2.18) 
Women 11.2 (41) 5.6 (599) <0.001 2.09 (1.52 – 2.87) 1.27 (0.83 – 1.94) 1.24 (0.81 – 1.90) 

eGFR <60 mL/min/1.73 m2 Men  27.6 (56) 22.6 (1344) 0.09 1.26 (0.96 – 1.64) 1.38 (0.97 – 1.95) 1.26 (0.88 – 1.78) 
Women 27.2 (63) 22.6 (1324) 0.11 1.23 (0.96 – 1.59) 1.11 (0.78 – 1.57) 1.11 (0.78 – 1.57) 

eGFR ≥60 mL/min/1.73 m2 Men  12.0 (37) 5.7 (1330) <0.001 2.18 (1.58 – 3.03) 1.37 (0.94 – 1.99) 1.30 (0.89 – 1.90) 
Women 9.0 (24) 8.3 (858) 0.67 1.10 (0.73 – 1.65) 0.71 (0.40 – 1.28) 0.73 (0.42 – 1.28) 

Age ≤65 years  
Men  4.7 (7) 2.3 (287) 0.06 2.01 (0.95 – 4.26) 0.79 (0.29 – 2.12) 0.82 (0.31 – 2.13) 
Women 2.6 (98) 3.1 (115) 0.57 1.34 (0.49 – 3.62) 0.26 (0.06 – 1.04) 0.32 (0.08 – 1.25) 

Age 66-80 years  
Men  17.0 (43) 8.6 (1028) <0.001 2.08 (1.53 – 2.82) 1.12 (0.77 – 1.64) 1.00 (0.68 – 1.46) 
Women 15.3 (38) 9.0 (612) 0.001 1.77 (1.27 – 2.45) 0.98 (0.62 – 1.54) 0.95 (0.60 – 1.51) 

Age  years >80 years 
Men  37.9 (44) 25.7 (1442) 0.003 1.62 (1.20 – 2.18) 1.77 (1.22 – 2.59) 1.69 (1.15 – 2.48) 
Women 29.7 (49) 25.0 (1533) 0.17 1.22 (0.92 – 1.62) 0.92 (0.59 – 1.42) 0.94 (0.61 – 1.44)  

Variables in model 1:  age, active smoker, diabetes, previous MI, previous PCI, previous coronary artery bypass grafting, previous stroke, chronic heart failure, hypertension, chronic 
obstructive pulmonary disease, peripheral arterial disease, malignancy within 3 years, medication on admission, Killip class, type of myocardial infarction, reperfusion therapy, PCI during 
index event, coronary angiography during index event, eGFR per 10 mL/min/1.73m2 decline, hemoglobin per 1g/dL decline, systolic blood pressure (<110, 111-180 and >180 mmHg), heart 
rate per 10 bpm, medication at discharge excluding antiplatelet and anticoagulant drugs. Variables in model 2: as above adding antiplatelet and anticoagulant drugs at discharge.  
OR, odds ratio; CI, confidence interval;  MI, myocardial infarction; PCI, percutaneous coronary intervention; eGFR estimated glomerular filtration rate. 



 



Figure legend. 
 
Figure   
One year mortality in bleeders versus non-bleeders, men and women separated, crude data. Log 
rank test, p < 0.001 in both genders.  
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