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A B S T R A C T

Background: Anemia is frequent in acute coronary syndrome (ACS) patients and is associated with worse clinical
outcomes. We aimed to investigate the therapeutic strategies, the use of novel P2Y12 inhibitors, and the prog-
nostic implication of anemia in a “real world” cohort of ACS patients.
Methods: This is an observational and prospective registry including 1717 ACS patients from three tertiary
hospitals. During hospitalization we recorded the clinical management and the antiplatelet therapy at discharge.
Patients were divided into 2 groups according to the baseline hemoglobin level, i.e. anemic (hemoglobin <
13 g/dL in men and<12 g/dL in women) and non-anemic patients. Bleeding events, mortality and major ad-
verse cardiovascular events (MACEs) were recorded during 1-year of follow-up.
Results: Anemia was present in 445 (25.9%) patients. Cardiac catheterization (83.8% vs. 94.5%, p < .001), and
revascularization by percutaneous coronary intervention (53.5% vs. 70.5%, p < .001) were less frequent in
these patients. Excluding anticoagulated patients, novel P2Y12 inhibitors were less prescribed in anemic patients
(OR 2.80 [95% CI 2.13–3.67], p < .001). Anemia was independently associated with major bleeding (HR 2.26
[95% CI 1.07–4.78], p= .033) and all-cause mortality (HR 1.62 [95% CI 1.03–2.56], p= .038), but not with
MACE. At 1-year of follow-up, the risk of mortality in anemic patients taking clopidogrel was higher (HR 2.38
[95% CI 1.01–5.67]; p= .049).
Conclusions: In this registry involving ACS patients, anemia had influence on clinical management and anti-
platelet therapy. Patients suffering from anemia had higher risk for major bleeding and mortality. In particular,
anemic patients treated with clopidogrel had even more mortality events.

1. Background

Anemia is a frequent comorbidity in patients admitted for an acute
coronary syndrome (ACS) and it is also strongly associated with an in-
creased risk of hemorrhagic complications and worse in-hospital and long-
term clinical outcomes [1–5]. However, novel P2Y12 inhibitors have im-
proved the prognosis of patients with ACS, and thus the European Society
of Cardiology (ESC) has recommend the use of prasugrel and ticagrelor
over clopidogrel for the management of ACS patients, in both non-ST-ele-
vation and ST-elevation [6,7]. Nevertheless, the higher antiplatelet potency
of these drugs has been associated with increased risk of bleeding [8,9].

Randomized clinical trials (RCTs) and particularly antithrombotic
RCTs, often exclude patients with anemia and do not offer accurate
evidence about the effect of some interventions and treatments on this
population. By this reason, current clinical practice guidelines cannot
provide recommendations regarding which antithrombotic therapy
should be used in anemic patients, balancing ischaemic and bleeding
risk in each individual case [6]. So far, there are no studies exploring
the prognosis of patients with anemia treated with novel P2Y12 in-
hibitors, such as ticagrelor and prasugrel, after presenting an ACS.

The aim of this study was to investigate the impact of anemia in a
“real world” cohort of patients discharged after an ACS, and to analyze
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the therapeutic strategies, the use of novel P2Y12 inhibitors, and the
prognostic implication of the anemia in the mid-term follow-up.

2. Methods

The rationale and design of this study have been reported elsewhere
[10,11]. Briefly, this is an observational, prospective and multicenter
registry involving three tertiary hospitals that analyzes the prescription
and influence on clinical outcomes of different antiplatelet agents in
patients discharged after an ACS. Patients older than 18 years dis-
charged with a definitive diagnosis of ACS either with or without ele-
vation of the ST segment (chest pain with ischemic and unstable
characteristics, with or without electrocardiographic and/or enzymatic
biomarkers) were consecutively included from February, 2014 to De-
cember, 2015. Only patients admitted with an ACS in the context of
other extracardiac pathology such as stroke or sepsis and those who
died during admission were excluded. The management strategy (in-
vasive versus conservative therapy) and the pharmacological treatment
were both established at the discretion of the responsible physician.

The MDRD-4 equation was used to estimate glomerular filtration
rate (eGFR) and mortality risk and bleeding risk were assessed by the
GRACE and CRUSADE scores, respectively. Baseline anemia was de-
fined according to World Health Organization criteria as a hemoglobin
(Hb) level < 13 g/dL in men and<12 g/dL in women. Of note, no
patient was excluded depending on the Hb level. For the present ana-
lysis, patients were divided into 2 groups according to the baseline Hb
level. Then, a comparative study was performed between anemic pa-
tients (Hb < 13 g/dL in men and< 12 g/dL in women) and non-
anemic patients.

2.1. Study endpoints and follow-up

The primary endpoint for this study was the major adverse

cardiovascular events (MACE, the composite of cardiovascular death,
non-fatal myocardial infarction and non-fatal ischaemic stroke).
Secondary endpoints included all-cause mortality and any bleeding
episode according to the Bleeding Academic Research Consortium
(BARC) classification [12]. Follow-up was performed by telephone
contact and through medical records review, and was completed in the
98% of the overall cohort.

2.2. Ethical considerations

The research protocol agrees with the Declaration of Helsinki and
was approved by the Ethical Research Committee of the three hospitals
involved. The Department of Medicines for Human Use of the National
Agency for Medicines and Medical Devices also approved this study
with reference: JRN-NAG-2014-01.

An external independent audit of the registry was performed in
order to evaluate the correct inclusion of patients, the analyzed data,
and the possible existence of patients not included during the recruit-
ment period in all participating hospitals.

2.3. Statistical analyses

Categorical variables were expressed as absolute frequencies and
percentages, whereas continuous variables were tested for normality
using the Kolmogorov Smirnov test and expressed as mean (± standard
deviation) if appropriate.

Comparison of variables was performed with the χ2 test for cate-
gorical variables, with the Student t-test for normal distributed con-
tinuous variables, and with the Mann Whitney U test for non-normally
distributed continuous variables.

Multivariate Cox proportional hazards regression models were
performed, using potential confounders (with p < .15 in the univariate
analysis) to adjust these analyses. Kaplan-Meier survival analyses were

Table 1
Baseline characteristics.

Anemic patients
(n= 445)

Non-anemic
patients (n= 1272)

p

Age (years), median (IQR) 75 (66–81) 64 (54–74) < 0.001
Female sex, n (%) 151 (33.9) 341 (26.8) 0.004
BMI (kg/m2), median (IQR) 27.2 (24.9–30.4) 27.7 (25.3–31.0) 0.061
Clinical presentation, n (%)
ST-elevation ACS 115 (25.8) 459 (36.1)
Non-ST elevation ACS 330 (74.2) 813 (63.9)
Killip≥ 2 158 (35.5) 201 (15.8) < 0.001
GRACE, median (IQR)
GRACE (in-hospital) 155 (129.3–186.8) 128 (103.0–155.0) < 0.001
GRACE (6-month) 132 (109.0–155.5) 103 (84.0–128.0) < 0.001

CRUSADE, median (IQR) 42 (31–54) 24 (16.0–33.3) < 0.001
Ejection fraction (%), median 58 (49–62) 60 (51–64) 0.009

Comorbidities, n (%)
Hypertension 361 (81.6) 796 (62.6) < 0.001
Diabetes mellitus 251 (56.4) 402 (31.6) < 0.001
Dyslipidemia 294 (66.1) 731 (57.5) 0.001
Current smoking habit 98 (22.1) 536 (42.1) < 0.001
Previous coronary artery disease 198 (44.5) 343 (27.0) < 0.001
Previous revascularization
PCI 133 (29.9) 237 (18.6) < 0.001
CABG 19 (4.3) 36 (2.8)

Previous Stroke/TIA 56 (12.6) 93 (7.3) 0.001
Hemoglobin (g/dL) 11.4 (10.4–12.0) 14.4 (13.6–15.3) < 0.001
eGFR (mL/min/1.73m2) 62.2 (42.7–87.9) 85.1 (69.7–100.1) < 0.001

Previous antithrombotic therapy, n (%)
Aspirin 208 (46.7) 388 (30.5) < 0.001
Clopidogrel 101 (22.7) 127 (10.0) < 0.001
Oral anticoagulants 64 (14.4) 77 (6.1) < 0.001

ACS=acute coronary syndrome; BMI= body mass index; CABG= coronary artery bypass grafting; eGFR: estimated glomerular filtration rate;
IQR= interquartile range; PCI= percutaneous coronary intervention; TIA= transient ischaemic attack.
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used to estimate time-related events and the log-rank test were applied
to compare the survival experiences of patients with anemia versus non-
anemic patients.

Receiver operating characteristic (ROC) curves were carried out to
investigate the predictive ability. The Youden index was used to de-
termine the Hb level with the best combination of sensitivity and spe-
cificity, in order to establish a cut-off value.

In all tests, p values < .05 were considered statistically significant.
Statistical analysis was performed using the statistical software package
SPSS version 20.0 (SPSS Inc., Chicago, Illinois, USA).

3. Results

Of the 1717 ACS patients included, 445 (25.9%) had baseline an-
emia with a mean Hb level of 11.4 (IQR 10.4–12.0) g/dL. In overall,
these patients were older and more frequently women with higher
prevalence of several comorbidities. Anemic patients also presented
lower eGFR and higher thrombotic risk according to the GRACE score,
as well as higher bleeding risk according to the CRUSADE score. A
summary of baseline characteristics is shown in Table 1.

Regarding the clinical management during hospitalization, patients
with anemia were less likely to undergo cardiac catheterization in
comparison with patients without anemia (83.8% vs. 94.5%,
p < .001). Additionally, these patients had more vessels affected
(33.2% of anemic patients with 3 vessels disease vs. 18.9% in non-
anemic groups, p < .001) and more frequently left main coronary ar-
tery disease (7.0% vs. 3.8%, p < .001). Although revascularization by

percutaneous coronary intervention was the most common strategy in
anemic patients, it was less frequent compared to non-anemic (53.5 vs.
70.5%, p < .001). Of note, conservative medical treatment (19.1% vs.
16.7%, p < .001) and cardiovascular surgery (11.2% vs. 7.2%%,
p < .001) were both selected with higher frequency in the anemic
population (Table 2).

After exclude patients discharged under oral anticoagulation, 1493
ACS patients remained in the study. Of them, 358 (24%) were anemic
and 1135 (76%) were not. Focusing on patients with anemia, 211
(58.9%) were discharged with clopidogrel and only 84 (23.5%) patients
were prescribed novel P2Y12 inhibitors (65 [18.2%] ticagrelor and 19
[5.3%] prasugrel), a proportion significantly lower compared with non-
anemic patients (23.5% vs. 46.2%; OR 2.80 [95% CI 2.13–3.67],
p < .001). At 1 year of follow-up, there was not different risk of MACE
or bleeding in anemic patients depending on the P2Y12 inhibitor pre-
scribed. Thus, the risk of MACE in anemic patients was not significantly
higher when clopidogrel was prescribed (HR 1.49 [95% CI 0.71–3.12];
p= .287). Similarly, the risk of all-severity bleeding (i.e. BARC 1–5)
was not significantly lower in anemic patients taking clopidogrel (HR
0.80 [95% CI 0.41–1.55]; p= .503), whereas the risk of major bleeding
(BARC 3–5) was not significantly higher (HR 1.40 [95% CI 0.39–5.02];
p= .606). On contrary, anemic patients under clopidogrel therapy
suffered more mortality events (16.1% vs. 7.1%, p= .043) and there-
fore, the risk of mortality was 2.38-fold increased (HR 2.38 [95% CI
1.01–5.67]; p= .049) (Table 3).

During the follow-up, there were 146 (9.8%) MACEs, 31 (2.1%)
major bleeding (BARC 3–5) and 88 (5.9%) deaths in the overall po-
pulation excluding patients who were prescribed oral anticoagulants.
Proportionally, anemic patients suffered more MACEs (14.9% vs. 8.4%,
p < .001), more major bleeding (4.5% vs. 1.3%, p < .001) and more
deaths (13.2% vs. 3.7%, p < .001). Multivariate Cox proportional re-
gression models adjusted by comorbidities showed that anemia was an
independent risk factor for major bleeding (HR 2.26 [95% CI
1.07–4.78], p= .033) and all-cause mortality (HR 1.62 [95% CI
1.03–2.56], p= .038) but not for MACE (HR 1.09 [95% CI 0.75–1.59],
p= .636) (Table 4, Fig. 1). When we investigated the association of
several variables with the risk of adverse events by excluding patients
on monotherapy (34 patients, final cohort of 1459 patients), anemia
still showed to be an independent risk factor for major bleeding (HR
2.15 [95% CI 1.01–4.60], p= .048) and all-cause mortality (HR 1.64
[95% CI 1.01–2.67], p= .045) (Supplementary Table 1). Additional
analyses using Hb as independent variable demonstrated similar results
(HR 1.22 [95% CI 1.08–1.35], p= .004 for major bleeding; HR 1.19
[95% CI 1.10–1.27], p < .001 for all-cause mortality and every g/dL
decrease) (Supplementary Table 2). Therefore, we also tested the pre-
dictive ability of Hb for these events. For both, Hb demonstrated a
moderate (but significant) predictive performance (c-index: 0.655 [95%
CI 0.629–0.679], p= .007 for major bleeding; c-index: 0.728 [95% CI
0.728–0.751], p < .001 for all-cause mortality). An Hb level of 11.1 g/
dL had the best combination of sensitivity (36.7 [19.9–56.1]) and
specificity (90.6 [88.9–92.1]) for major bleeding whereas an Hb level of

Table 2
Clinical management and type of revascularization during hospitalization.

Anemic patients
(n= 445)

Non-anemic
patients
(n= 1272)

p

Cardiac catheterization, n (%)
Cardiac catheterization

performed
373 (83.8) 1202 (94.5) < 0.001

Complete revascularization 101 (64.5) 762 (77.2) < 0.001
At least one drug-eluting
stent

185 (76.0) 695 (78.5) 0.400

Result of the cardiac catheterization, n (%)
No significant disease 24 (8.3) 101 (10.5) < 0.001
1 vessel disease 110 (29.5) 504 (42.0)
2 vessels disease 82 (22.0) 299 (24.8)
3 vessels disease 124 (33.2) 228 (18.9)
Left main coronary artery

disease
26 (7.0) 46 (3.8)

Therapeutic management, n (%)
Conservative medical

treatment
85 (19.1) 213 (16.7) < 0.001

PCI 238 (53.5) 897 (70.5)
Cardiovascular surgery 50 (11.2) 92 (7.2)

PCI= percutaneous coronary intervention.

Table 3
Adverse events during follow-up in anemic ACS patients according to the P2Y12 prescribed at discharge.

Clopidogrel (n=211) Novel P2Y12 (n= 84) p Non-adjusted HR (95% CI); p

Mace, n (%) 33 (15.6) 9 (10.7) 0.277 1.49 (0.71–3.12); 0.287
Non-fatal myocardial infarction 16 (7.6) 5 (5.9) 0.623 1.30 (0.48–3.56); 0.605
Ischemic stroke 0 (0.0) 0 (0.0) – –
Cardiovascular death 17 (8.0) 4 (4.8) 0.321 1.73 (0.58–5.14); 0.325

Bleeding events, n (%)
BARC type 1–5 27 (12.8) 13 (15.5) 0.544 0.80 (0.41–1.55); 0.503
BARC type 2–5 24 (11.4) 12 (14.3) 0.486 0.77 (0.38–1.54); 0.456
BARC type 3–5 11 (5.2) 3 (3.6) 0.552 1.40 (0.39–5.02); 0.606

All-cause mortality, n (%) 34 (16.1) 6 (7.1) 0.043 2.38 (1.01–5.67); 0.049

BARC=Bleeding Academic Research Consortium; HR=hazard ratio; CI= confidence interval; MACE=major adverse cardiovascular event.
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12.9 g/dL had the best combination of sensitivity (61.9 [50.7–72.3])
and specificity (73.3 [70.9–75.7]) for all-cause mortality. Hence, these
values could be considered as cut-off for predicting major bleeding and
all-cause mortality in our cohort.

4. Discussion

The results of this contemporary registry show that anemia is a
frequent comorbidity in ACS patients that has important clinical im-
plications in the management and prognosis of these patients. Indeed,
anemia was an independent risk factor for major bleeding (BARC 3–5)
and mortality, and those anemic patients treated with clopidogrel had

even higher risk for mortality compared with those treated with new
P2Y12 inhibitors.

The prevalence of anemia in the present study was ≈26%, similar to
that reported in previous studies [1–4,13]. These patients were older,
had more comorbidities and an increased ischemic and bleeding risk at
admission according to the GRACE and CRUSADE scores. Although in
the majority of anemic patients a cardiac catheterization was per-
formed, they were managed in a more conservative manner and re-
vascularization by PCI was less performed. Nevertheless, baseline
clinical characteristics of patients with anemia could also play an in-
dependent role and act as a limitation or even a contraindication to
some interventional or therapeutic procedures.

Table 4
Independent predictors of adverse events during follow-up by Cox regression analysis.

Risk factors Univariate analysis Multivariate analysis

HR (95% CI); p HR (95% CI); p

MACE
Age 1.04 (1.03–1.05); < 0.001 1.03 (1.01–1.05); < 0.001
Male sex 0.80 (0.56–1.13); 0.198 –
Hypertension 1.89 (1.28–2.80); 0.001 1.05 (0.68–1.62); 0.820
Smoking habit 0.75 (0.53–1.06); 0.108 1.38 (0.93–2.03); 0.108
Dyslipidemia 1.23 (0.88–1.73); 0.231 –
Previous stroke/TIA 2.67 (1.73–4.10); < 0.001 1.89 (1.21–2.94); 0.005
Diabetes mellitus 1.93 (1.40–2.67); < 0.001 1.34 (0.95–1.90); 0.098
Previous coronary artery disease 1.40 (1.18–1.63); < 0.001 1.74 (1.24–2.46); 0.002
Renal impairment 2.31 (1.64–3.24); < 0.001 1.41 (0.96–2.07); 0.079
Anemia 1.86 (1.32–2.60); < 0.001 1.09 (0.75–1.59); 0.636

Major Bleeding (BARC 3–5)
Age 1.06 (1.02–1.09); < 0.001 1.04 (1.01–1.07); 0.026
Male sex 0.59 (0.29–1.23); 0.158 –
Hypertension 2.73 (1.05–7.11); 0.040 1.58 (0.58–4.28); 0.368
Smoking habit 0.57 (0.25–1.28); 0.176 –
Dyslipidemia 0.84 (0.41–1.70); 0.618 –
Previous stroke/TIA 2.43 (0.93–6.34); 0.069 1.58 (0.60–4.18); 0.354
Diabetes mellitus 0.70 (0.32–1.52); 0.371 –
Previous coronary artery disease 1.06 (0.50–2.25); 0.879 –
Renal impairment 1.01 (0.89–1.15); 0.861 –
Anemia 3.49 (1.72–7.05); 0.001 2.26 (1.07–4.78); 0.033

All-cause mortality
Age 1.09 (1.07–1.12); < 0.001 1.07 (1.04–1.09); < 0.001
Male sex 0.60 (0.40–0.92); 0.019 0.94 (0.60–1.49); 0.803
Hypertension 3.37 (1.84–6.20); < 0.001 1.37 (0.73–2.60); 0.329
Smoking habit 0.39 (0.23–0.66); < 0.001 1.16 (0.66–2.03); 0.608
Dyslipidemia 1.31 (0.84–2.04); 0.228 –
Previous stroke/TIA 3.54 (2.13–5.87); < 0.001 2.19 (1.30–3.70); 0.003
Diabetes mellitus 1.68 (1.10–2.55); 0.015 0.96 (0.62–1.50); 0.867
Previous coronary artery disease 1.92 (1.27–2.93); 0.002 1.25 (0.81–1.94); 0.319
Renal impairment 5.11 (3.36–7.77); < 0.001 2.11 (1.32–3.37); 0.002
Anemia 3.78 (2.49–5.74); < 0.001 1.62 (1.03–2.56); 0.038

BARC=Bleeding Academic Research Consortium; HR=hazard ratio; CI= confidence interval; MACE=major adverse cardiovascular
event; TIA= transient ischemic attack.

Fig. 1. Kaplan-Meier survival curves for MACE, major bleeding (BARC 3–5) and all-cause mortality depending on the presence of anemia. Red line= anemic acute
coronary syndrome patients; Blue line=Non-anemic acute coronary syndrome patients. (For interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)
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This apparently higher frailty could explain why anemic patients
were less likely to be invasively treated. However, Sudarsky et al. [14]
observed that anemic patients who underwent revascularization
therapy had better long-term prognosis than those managed con-
servatively.

On the other hand, anemia has demonstrated to be, in the view of
our results, an independent risk factor for major bleeding and mortality.
In fact, major bleeding events and all-cause deaths were four times
higher in the anemic population. This goes on the same line with recent
evidence suggesting that anemia increase the risk of bleeding and
mortality in the medium- and long-term follow-up [5,15–17]. However,
the clinical characteristics of this population (i.e. elderly patients with
more comorbidities) could also be involved in a higher baseline is-
chemic risk. This is a possible reason why anemia did not independently
increase the risk of MACE on multivariate analysis.

However, not only anemia as categorical variable demonstrated risk
association with bleeding and mortality since we performed additional
analyses with Hb levels and the results were similar. In this regard, a
recent study proves that baseline Hb carries important prognostic in-
formation and demonstrates an association with major bleeding and
mortality in patients with ACS [18], whereas Ennezat et al. [2] showed
suggesting that Hb could be incorporated to improve the GRACE score
to improve risk stratification in ACS.

Besides patients with anemia had a poor prognosis, they were also
less prescribed new P2Y12 agents (i.e. ticagrelor or prasugrel).
However, this could be motivated by the low inclusion rate of such
patients in RCTs. For example, the TRITON-TIMI 38 excluded patients
with baseline anemia [8]. In addition, anemic patients have higher
estimated bleeding risk, and recent guidelines recommends not using
new antiplatelet agents in patients at high-risk of bleeding [19]. Indeed,
anemia has been found as an independent predictor of clopidogrel
prescription [20]. However, the subgroup of anemic patients treated
with new P2Y12 inhibitors in the present study reported less rates of
MACE, mortality and even major bleeding (BARC 3–5). We did not find
significant differences in bleeding and MACE risks between both
groups, but a higher risk of mortality has been shown in patients treated
with clopidogrel. In fact, previous studies showed that anemia reduces
platelet inhibition to the loading dose of clopidogrel, contributing to a
consequent increase in ischaemic and mortality risks [16,21]. All these
factors lead to think that poor prognosis associated with anemia could
be also related to a suboptimal therapy in this population in addition to
related comorbidities or anemia per se, as suggested by previous studies
[22]. Our results demonstrate the need for further investigations to
analyze new and more powerful treatments in this particular ACS po-
pulation in order to improve survival and prevention of cardiovascular
events.

4.1. Limitations

Our study has several potential limitations. First, the etiology of
anemia in the studied population was not assessed, so the impact of
anemia according to etiology could be variable. In relation to this, we
did not record other biochemical parameters such as platelet count
data, iron level, unsaturated iron binding capacity, vitamin B12 or folic
acid concentration that might provide some additional information.
Additionally, we aimed to investigate the implication of baseline an-
emia on the clinical management, the use of novel P2Y12 inhibitors, and
outcomes during follow-up. For that reason, we did not analyzed Hb
value at discharge. Second, we acknowledge that blood transfusions
requirements were not registered, which may have clinical implications
in ACS patients. However, the prospective nature of this study allowed
us to assess all adverse events, even early ones. Third, although a reg-
istry often represents better the clinical practice than a clinical trial,
patients included are usually heterogeneous and have diverse clinical
characteristics that make difficult generalized conclusions about a
particular therapeutic approach. Thus, we recognize that clinical

practice of the participant hospitals may not reflect the general clinical
practice clinic other hospitals. For this reason, clinical outcomes in
anemic ACS patients receiving novel P2Y12 inhibitors should be inter-
preted with caution in order to recommend a possible clinical benefit of
this treatment in such population, given the small sample size and the
study design. On the other hand, the participant hospitals had hemo-
dynamics rooms, which may be related with more invasive hospital
management and in this context the study results should be interpreted.

Finally, inclusion criteria of this study were based on ACS diagnosis
at discharge and thus, a potential selection bias could be occurred,
taken into account that patients who died during admission were not
included.

As this was a voluntary registry, investigators only collected data at
discharge, so the patient decision did not influenced the clinical
manage or clinical decisions taken by responsible physicians. This vo-
luntariness of the registry guarantees a high quality of the data that has
been corroborated by an external and independent audit.

5. Conclusions

In the present study, the prevalence of anemia in patients dis-
charged after an ACS was high, and this comorbidity had influence in
the selection of clinical management during hospitalization and anti-
platelet therapy at discharge. ACS patients who also suffered from an-
emia had significantly higher risk for major bleeding and mortality, and
anemic patients who were treated with clopidogrel had even more
mortality events.
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