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Abstract 

Background: There are limited data regarding whether anemia is an independent predictor for 

adverse clinical outcomes in patients with atrial fibrillation (AF) after percutaneous coronary 

intervention (PCI). 

Methods: Patients with AF undergoing PCI at 15 institutions between January 2015 and March 

2021 were included in this analysis. Based on the baseline hemoglobin levels, moderate to 

severe anemia was defined as hemoglobin levels <11 g/dL, and mild anemia was defined as 

hemoglobin levels 11-12.9 g/dL for men and 11-11.9 g/dL for women. Clinical outcomes within 

1 year, including major adverse cardiovascular events (MACE: all-cause death, myocardial 

infarction, stent thrombosis, and stroke) and major bleeding events (BARC 3 or 5), were 

compared among patients with moderate/severe anemia, mild anemia, and no anemia. 

Results: In a total of 746 enrolled patients, 119 (16.0%) and 168 (22.5%) patients presented 

with moderate/severe and mild anemia. The incidence of MACE (22.5%, 11.0%, and 9.1%, 

log-rank p<0.001) as well as major bleeding events (10.7%, 6.5%, and 2.7%, log-rank p<0.001) 

was the highest in the moderate/severe anemia group compared with the mild and no anemia 

groups. In multivariable Cox regression analyses, moderate/severe anemia (p=0.008), severe 

chronic kidney disease (p=0.019), and acute coronary syndrome (p=0.049) were independently 

associated with MACE. For major bleeding events, moderate/severe anemia (p=0.031) and 

platelet count (p=0.021) were independent predictors. 

Conclusion: Moderate/severe anemia was significantly associated with the higher incidence 

of MACE as well as major bleeding events compared with mild and no anemia in AF patients 

undergoing PCI. 

 

Keywords: anemia; percutaneous coronary intervention; atrial fibrillation  
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Introduction 

In patients with coronary artery disease undergoing percutaneous coronary intervention 

(PCI), it is well known that anemia is one of the important risk factors for bleeding events.(1-

4) Recently, the standardized definition of high-bleeding risk (HBR) according to the 

Academic Research Consortium (ARC) has been widely used for risk stratification of 

bleeding complications in patients undergoing PCI.(5) In the ARC-HBR criteria, moderate to 

severe anemia (hemoglobin <11 g/dL) is categorized as a major criterion, and mild anemia 

(hemoglobin 11-12.9 g/dL for men and 11-11.9 g/dL for women) is a minor criterion for 

HBR. Concurrently, anemia has also been reported to increase the risk of thrombotic events 

after PCI.(6-8) Therefore, a multidisciplinary management approach is required to minimize 

both bleeding and thrombotic events in patients with coronary artery disease requiring PCI 

and concomitant anemia. 

In patients with atrial fibrillation (AF), a similar relationship between anemia and 

the increased risks of bleeding, cardiovascular events, or mortality has been previously 

reported.(9-13) When patients with AF undergo PCI for coronary artery disease, the bleeding 

risk is clearly increased because of the need for strong antithrombotic therapy with a 

combination of anticoagulant and antiplatelet agents. Especially, triple antithrombotic therapy 

has significantly increased bleeding events.(14-18) Therefore, recent guidelines and expert 

consensus documents recommend against the routine use of triple antithrombotic therapy, and 

if required, the duration of triple antithrombotic therapy should be limited up to 1 week to 1 

month, followed by dual antithrombotic therapy with an oral anticoagulant plus a P2Y12 

inhibitor.(19-24) However, there are limited data on prognostic value of anemia in such a 

high-risk population. Thus, the purpose of this study was to evaluate the impact of anemia on 

clinical outcomes in patients with AF undergoing PCI using a multicenter registry database. 
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Methods 

Study design and population 

This was a prospective and retrospective, multicenter, observational cohort study at 15 

institutions (CHIBA AF-PCI registry).(25) Patients with AF requiring oral anticoagulant 

(OAC) therapy undergoing PCI using drug-eluting stents (DES) for coronary artery disease 

between January 2015 and March 2021 were screened. Main exclusion criteria were as follows: 

PCI with two stent technique for bifurcation lesion, history of stent thrombosis, mechanical or 

bioprosthetic valve, cardiogenic shock, and severe liver dysfunction. Then, a total of 949 

patients were registered in this study. The study flowchart of patient enrollment and final study 

sample is shown in Figure 1. Patients with OAC for any indications other than AF (n=11), no 

DES implantation (n=25), lack of PCI information (n=3), no OAC administration (n=134), and 

no follow-up data after discharge (n=30) were excluded. Consequently, 746 patients were 

eligible for analysis in the present study. The regimen and duration of antithrombotic therapies 

were at the discretion of attending physicians after assessment of each individual’s thrombotic 

and bleeding risk profile. The study protocol was approved by the ethics committee of Chiba 

University Graduate School of Medicine (unique identifier: 3443), and also approved by the 

institutional review board or ethics committee at each participating institution. This study was 

performed in accordance with the principles of the Declaration of Helsinki and registered in 

the University Hospital Medical Information Network (UMIN) Clinical Trials Registry (ID: 

UMIN000047503).  

 

Definition of anemia 

The hemoglobin values were obtained from the last blood tests prior to PCI. In patients 

requiring emergency cardiac catheterization, the blood tests were usually performed in the 

emergency department before transferring to the cardiac catheterization laboratory. In 
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accordance with the World Health Organization and the ARC-HBR criteria,(5, 26) moderate to 

severe anemia was defined as hemoglobin levels <11 g/dL, and mild anemia was defined as 

hemoglobin levels 11-12.9 g/dL for men and 11-11.9 g/dL for women, respectively, in the 

present study. 

 

Clinical outcomes 

The primary endpoint in the present study was the cumulative incidence of major adverse 

cardiovascular events (MACE), a composite of all-cause death, non-fatal myocardial infarction, 

stent thrombosis, and stroke within 1 year after PCI. The secondary safety endpoint was the 

cumulative incidence of major bleeding events, defined as Bleeding Academic Research 

Consortium (BARC) types 3 and 5, within 1 year after PCI. 

 

Statistical analysis 

Statistical analysis was performed using JMP® 14.0 (SAS Institute, Cary, NC, USA). 

Categorical variables are presented as percentages and compared among the 3 groups using 

Pearson's chi-squared test. Continuous variables are presented as mean ± SD. Comparisons of 

continuous variables among the 3 groups were conducted with analysis of variance (ANOVA). 

The incidence of MACE and major bleeding events were evaluated by the Kaplan-Meier curve 

analysis, and comparative studies were performed by log-rank quantification. Moderate/severe 

anemia, severe chronic kidney disease (CKD), acute coronary syndrome (ACS), prior PCI or 

coronary artery bypass graft surgery (CABG), peripheral artery disease, age 75 years, prior 

heart failure, and diabetes were the variables used in the multivariable Cox regression model 

to calculate hazard ratio to predict MACE. These variables were chosen based on the guidelines 

for antithrombotic therapy in patients with coronary artery disease.(22, 27) Furthermore, 

moderate/severe anemia, severe CKD, platelet level, age 75 years, and active cancer were the 
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variables used in the multivariable Cox regression model to calculate hazard ratio to predict 

major bleeding events. These variables were chosen based on the ARC-HBR criteria.(5) A 

p<0.05 was considered statistically significant. 

 

Results 

Baseline clinical characteristics 

Of the 746 patients enrolled in this study, 119 (16.0%) and 168 (22.5%) patients presented with 

moderate/severe and mild anemia, respectively. Comparisons of baseline clinical 

characteristics among the 3 groups are summarized in Table 1. The average age was 

significantly higher (p<0.001), and body mass index (BMI) was significantly lower (p<0.001) 

in the anemia groups compared with the no anemia group. The proportion of female sex was 

significantly higher in the moderate/severe anemia group compared with the other 2 groups 

(p<0.001). The prevalence of hypertension (p=0.034), diabetes (p=0.038), current smoker 

(p<0.001), prior angina pectoris (p<0.001), prior PCI (p<0.001), prior CABG (p=0.003), prior 

heart failure (p<0.001), prior major bleeding events (p<0.001), severe CKD (p<0.001), 

hemodialysis (p=0.004), and active cancer (p=0.012) was significantly different among the 3 

groups. CHADS2 score (p<0.001) and CHADS2-VASc score (p<0.001), as well as HAS-

BLED score (p<0.001), were significantly higher in the moderate/severe anemia group, 

followed by the mild anemia group and no anemia group. The laboratory data demonstrated 

the lower levels of estimated glomerular filtration rate (eGFR) (p<0.001), total cholesterol 

(p<0.001), low-density lipoprotein cholesterol (p<0.001), and triglycerides (p<0.001) in the 

moderate/severe anemia group compared with the other 2 groups. In terms of lesion and 

procedural characteristics, there were no significant differences among the 3 groups, except for 

the rate of mechanical circulatory support (p=0.031).  

Medications 
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Detailed information about medications is described in Table 2. At the time of discharge, 

the rate of vitamin K antagonist (VKA) use was significantly higher in the moderate/severe 

anemia group (28.6% vs. 13.7% vs. 11.6%, p<0.001), and conversely, the rate of DOAC use 

was lower in the moderate/severe anemia group (69.8% vs. 84.5% vs. 87.8%, p<0.001), 

compared with the other 2 groups. The percentage of P2Y12 inhibitor (88.2% vs. 96.4% vs. 

95.2%, p<0.001), statin (73.1% vs. 86.3% vs. 86.5%, p=0.003), and steroid (0% vs. 4.8% vs. 

2.2%, p=0.011) was significantly lower in the moderate/severe anemia group compared with 

the other 2 groups. At 6 months after PCI, the prevalence of P2Y12 inhibitor (53.4% vs. 68.8% 

vs. 68.1%, p=0.015) and triple therapy (8.7% vs. 19.5% vs. 18.0%, p=0.033) was significantly 

lower in the moderate/severe anemia group compared with the other 2 groups. The mean 

duration of triple therapy was 56.1±81.5 days in the moderate/severe anemia group, 83.4±106.2 

days in the mild anemia group, and 81.6±81.6 days in the no anemia group (p=0.035). 

Adverse clinical events 

The incidence of adverse clinical events at 1 year is shown in Table 3. The crude 

incidence of MACE was significantly higher in the moderate/severe anemia group compared 

with the other 2 groups (21.0% vs. 10.7% vs. 8.3%, p=0.001). Among each component of 

MACE, the percentage of all-cause death (18.5% vs. 7.1% vs. 4.4%, p<0.001) and cardiac 

death (8.4% vs. 4.8% vs. 2.2%, p=0.009) was significantly higher in the moderate/severe 

anemia group compared with the other 2 groups. The incidence of major bleeding events was 

significantly higher in the moderate/severe anemia group (10.1% vs. 6.0% vs. 2.6%, p=0.003), 

whereas there was only a trend toward an increased incidence of all bleeding events in the 

moderate/severe anemia group compared with the other 2 groups (15.1% vs. 10.7% vs. 8.1%, 

p=0.076). Kaplan-Meier method was used to analyze time to event data of MACE and major 

bleeding events in comparison among the 3 groups (Figure 2). The incidence of MACE at 1 

year was 22.5% in the moderate/severe anemia group, 11.0% in the mild anemia group, and 
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9.1% in the no anemia group (log-rank p<0.001). The incidence of major bleeding events at 1 

year was 10.7% in the moderate/severe anemia group, 6.5% in the mild anemia group, and 

2.7% in the no anemia group (log-rank p<0.001).  

The multivariable Cox regression analysis was performed to determine predictors for 

MACE and major bleeding events at 1 year (Table 4 and 5). Moderate/severe anemia (adjusted 

HR 2.10, 95% CI 1.22-3.53, p=0.008), severe CKD (adjusted HR 2.08, 95% CI: 1.13-3.67, 

p=0.019), and ACS (adjusted HR 1.59, 95% CI: 1.00-2.53, p=0.049) were independently 

associated with occurrence of MACE at 1 year after PCI. In addition, moderate/severe anemia 

(adjusted HR 2.37, 95% CI: 1.09-5.13, p=0.031) and platelet count (adjusted HR 5.86, 95% 

CI: 1.70-20.25, p=0.021) were independent predictors for major bleeding events at 1 year after 

PCI. 

 

Discussion 

This observational cohort study investigated the impact of anemia on clinical 

outcomes in patients with AF undergoing PCI using DES. As a result, with the progression of 

anemia, the incidence of cardiovascular events as well as bleeding events increased 

incrementally. In particular, the moderate/severe anemia group demonstrated higher incidence 

of MACE, all-cause death, cardiovascular death, and major bleeding events compared with the 

mild and no anemia groups. 

 

Anemia in patients undergoing PCI 

It has been previously reported that the presence of anemia increases the risk of bleeding events 

in patients undergoing PCI.(1-4) In the ARC-HBR criteria, anemia is an important criterion to 

evaluate bleeding risk.(5) The PRECISE-DAPT score, which is a measure to predict bleeding 

risk during DAPT after PCI, includes hemoglobin level as one of the scoring factors.(4) In the 
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PARIS risk score for bleeding events, furthermore, the presence of anemia is one of the 

important clinical variables to predict the risk for bleeding events after PCI with DES.(3) In 

addition, anemia has also been reported to increase the risk of all-cause death and 

cardiovascular death after PCI, although inconsistent results have been reported in terms of 

myocardial infarction and stroke.(2, 6-8, 28) In the CREDO-Kyoto risk score, anemia is 

included in the risk scores for thrombotic events, whereas it is not included in the scores for 

bleeding events.(7) Based on these previous reports, anemia appears to be an important 

comorbidity for risk assessment of mortality as well as bleeding events in patients with 

coronary artery disease undergoing PCI. 

 

Anemia in AF patients 

In patients with AF, previous studies have revealed a similar association of anemia with the 

increased risks of bleeding events.(9-13, 29, 30) Furthermore, along with an increase in 

bleeding events, an increased risk of mortality has also been reported in AF patients with 

anemia.(9, 10, 12, 30) With regard to the risk of thromboembolic events, there are both reports 

demonstrating the relationship between anemia and thromboembolic events,(9, 13) and those 

demonstrating no relationship.(10, 30) A previous meta-analysis has shown an association of 

anemia with the increased risk of stroke or systemic thromboembolism.(12) Therefore, it 

appears that patients with AF should be treated with considerable caution for both bleeding and 

thromboembolic events when accompanied by anemia. 

 

Mechanisms of the relationship between anemia and clinical events 

There have been many possible reasons why anemia is a risk factor for bleeding events. The 

underlying conditions of anemia, such as bone marrow dysfunction, chronic kidney disease, 

vitamin deficiencies, and frailty, may be associated with bleeding events. Moreover, anemia 
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may indicate a potential source of bleeding, such as gastrointestinal malignancy. In fact, the 

results of the present study showed that the incrementally higher proportion of chronic kidney 

disease and dialysis, a history of bleeding events, and coexisting active cancer was observed in 

the anemia groups. Furthermore, there are several possible causes for the association between 

anemia and mortality. The limited oxygen supply to tissues and hypercoagulability caused by 

the reduced hemoglobin level might result in making patients more susceptible to 

cardiovascular events.(28, 31, 32) In addition, as with the risk of bleeding events, advanced 

age and more comorbidities in patients with anemia might increase the incidence of adverse 

cardiovascular events. 

 

Anemia in patients with AF undergoing PCI 

In patients with AF undergoing PCI for coronary artery disease, strong antithrombotic therapy 

with a combination of anticoagulant and antiplatelet agents can significantly increase the 

bleeding risk.(14-18) Therefore, recent guidelines and expert consensus documents 

recommend against the routine use of triple antithrombotic therapy, and if required, the duration 

of triple antithrombotic therapy should be limited up to 1 week to 1 month, followed by dual 

antithrombotic therapy with an oral anticoagulant plus a P2Y12 inhibitor.(19-24) In the present 

study, the incidence of major bleeding events was significantly higher in the moderate/severe 

anemia group, although the mean duration of triple therapy was significantly shorter, compared 

with the mild and no anemia groups. Even in recent clinical practice, in which the duration of 

triple antithrombotic therapy is becoming shorter, it may be necessary to be aware of the 

relationship between anemia and the increased risk of bleeding events. In a previous study 

conducted in Europe, the impact of anemia on clinical outcome in AF patients undergoing PCI 

was reported.(33) Anemic patients had more major adverse cardiac and cerebrovascular events 

and minor bleeding events compared with non-anemic patients, although there was no 
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significant difference in the incidence of total bleeding events. In that report, the main 

comparison was conducted between patients divided by the presence or absence of anemia. In 

the present study, on the other hand, there was the increased risk of major bleeding events as 

well as MACE by separating moderate/severe anemia. By focusing on the degree of anemia, it 

would be possible to identify patients at greater risk for bleeding events. There are several other 

differences between that study and mine. The previous study used data from an older era when 

DES was used in <30% of patients and only VKA was used as an anticoagulant. In my study, 

DES was used in all patients and DOAC was used in most patients, which suggest that my 

results are in line with current clinical practice. 

 

Treatment of AF-PCI patients with anemia 

In AF-PCI patients, medical management should focus very carefully regarding the bleeding 

risk, while reducing the risk of thromboembolic events and ischemic events, respectively. 

Long-term continuation of DOAC may be important to prevent thromboembolic events due to 

AF, since its efficacy and safety are well established. In terms of PCI, DAPT duration can be 

shorter than before because of improvements in DES technologies resulting in a decrease in 

stent thrombosis. Furthermore, it has become possible to use anticoagulants alone in the 

chronic phase,(34, 35) and the overall risk of bleeding events seems to be decreasing. To reduce 

ischemic and thromboembolic events, escalation of antithrombotic therapy is one of the options. 

However, it must be done with caution in patients at high risk for bleeding, such as anemic 

patients. Comprehensive treatment to improve anemia, such as adequate supplementation of 

iron and vitamins, preservation of renal function, scrutiny and treatment of comorbid 

hematological and gastrointestinal disorders, may be required in patients with AF undergoing 

PCI. Since it is unclear whether treatment of anemia improves clinical outcomes in AF-PCI 

patients, future studies would be warranted to address the issue. 
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Limitations 

Several limitations should be noted in the present study. First, this was an observational study 

based on registry data, raising a possibility of confounding factors that could not be ruled out. 

Second, sample size was relatively small, especially in the moderate/severe anemia group.  

Third, the etiology of anemia, which was not systematically investigated, might have affected 

the results of the present study. Fourth, because of the limited number of clinical events, some 

baseline characteristics with different prevalence among the 3 groups could not be included in 

the multivariate analysis. Further prospective large-scale trials would be warranted to address 

this subject. 

 

Conclusions 

Moderate to severe anemia was significantly associated with the higher incidence of MACE as 

well as major bleeding events compared with mild and no anemia in AF patients undergoing 

PCI. 
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Table 1: Baseline clinical characteristics 

 Moderate/severe 

anemia 

(n=119) 

Mild 

anemia 

(n=168) 

No anemia 

(n=459) 

 

p value 

Age (years) 77.2±7.5 77.5±7.7 72.0±9.3 <0.001 

Age 75y 83(69.7) 113 (67.3) 199 (43.4) <0.001 

Male 71(59.7) 141(83.9) 384 (83.7) <0.001 

Body mass index (kg/m2) 23.2±4.2 23.2±3.9 25.1±4.2 <0.001 

Hypertension 108(90.8) 147 (87.5) 378 (82.4) 0.034 

Dyslipidemia 95(79.8) 127 (75.6) 335 (73.0) 0.284 

Diabetes 69 (58.0) 84 (50.0) 207 (45.1) 0.038 

Current smoker 8 (6.7) 21 (12.6) 105 (23.1) <0.001 

Family history of CAD 22 (18.8) 20 (13.2) 56 (13.7) 0.356 

Prior angina pectoris 46 (38.7) 62 (36.9) 103 (22.4) <0.001 

Prior myocardial infarction 32 (26.9) 48 (28.6) 110 (24.0) 0.470 

Prior PCI 50 (42.0) 68 (40.5) 126 (27.5) <0.001 

Prior CABG 12 (10.2) 13 (7.7) 14 (3.1) 0.003 

Persistent AF 55 (46.2) 88 (52.4) 242 (52.8) 0.427 

Peripheral artery disease 10 (8.4) 14 (8.3) 33 (7.6) 0.843 

Prior heart failure 51 (42.9) 46 (27.4) 93 (20.3) <0.001 

Prior major bleeding events 18 (15.1) 13 (7.7) 15 (3.3) <0.001 

Severe CKD 34 (28.6) 15 (8.9) 22 (4.8) <0.001 

Hemodialysis 10 (8.4) 5 (3.0) 5 (1.1) <0.001 

Liver cirrhosis 1 (0.9) 2 (1.2) 0 (0) 0.055 

Active cancer 14 (11.8) 8 (4.8) 19 (4.1) 0.012 

Prior bleeding stroke 4 (3.4) 3 (1.8) 15 (3.3) 0.570 
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Prior ischemic stroke 28 (23.5) 34 (20.2) 81 (17.7) 0.332 

LVEF (%) 51.6±13.6 51.5±14.8 51.2±14.5 0.956 

CHADS2 score 3.1±1.3 2.8±1.3 2.4±1.3 <0.001 

CHA2DS2-VASc score 4.6±1.5 4.0±1.4 3.5±1.5 <0.001 

HAS-BLED score 3.6±1.1 3.3±0.9 3.0±0.8 <0.001 

Laboratory data     

    Hemoglobin (g/dL) 9.6±1.1 12.0±0.6 14.5±1.3 <0.001 

    Platelet (104/μL) 22.1±13.1 20.1±6.7 21.0±13.3 0.365 

    eGFR (mL/min/1.73cm2) 42.2±18.8 49.9±17.6 58.9±17.3 <0.001 

    Total cholesterol (mg/dL) 152.7±37.2 160.3±33.7 175±39.0 <0.001 

    HDL cholesterol (mg/dL) 47.0±16.2 48.7±13.5 49.1±15.0 0.419 

    LDL cholesterol (mg/dL) 83.8±32.9 91.5±27.4 102.0±32.2 <0.001 

    Triglycerides (mg/dL) 103.5±62.4 110.2±95.6 142.6±94.5 <0.001 

    HbA1c (%) 7.0±0.8 6.2±1.0 6.4±1.1 0.118 

Lesion and procedural characteristics     

    Acute coronary syndrome 43 (36.1) 71 (42.3) 189 (41.2) 0.535 

    Multivessel disease 61 (51.3) 78 (46.4) 202 (44.1) 0.371 

    Bifurcation lesion 25 (21.0) 32 (19.1) 80 (17.5) 0.666 

    Femoral approach 22 (18.5) 27 (16.3) 69 (15.3) 0.700 

    Mechanical circulatory support 6 (5.0) 10 (6.0) 9 (2.0) 0.031 

    DES type     

        Everolimus 81 (68.1) 100 (59.5) 276 (60.1)  

 

0.641 

        Zotarolimus 10 (8.4) 28 (16.7) 67 (14.6) 

        Sirolimus 20 (8.4) 27 (16.7) 81 (17.7) 

        Biolimus 1 (0.8) 2 (1.2) 8 (1.7) 
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        Multiple 7 (5.8) 11 (6.6) 27 (5.9) 

    Number of stents 1.5±0.7 1.5±0.9 1.5±0.8 0.980 

    Mean stent diameter (mm) 2.9±0.5 2.9±0.5 3.0±0.5 0.116 

    Total stent length (mm) 36.4±22.3 36.4±24.0 37.7±22.7 0.754 

Values are mean±SD or n (%). AF, atrial fibrillation; CABG, coronary artery bypass grafting; 

CAD, coronary artery disease; CKD; chronic kidney disease; DES, drug eluting stent; eGFR, 

estimated glomerular filtration rate; HDL, high-density lipoprotein; LDL, low-density 

lipoprotein; LVEF, left ventricular ejection fraction; PCI, percutaneous coronary intervention;. 
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Table 2: Medications 

 Moderate/sever

e anemia 

(n=119) 

Mild 

anemia 

(n=168) 

No anemia 

(n=459) 

 

p value 

Medication at discharge     

    Aspirin 95 (79.9) 141 (83.9) 364 (79.3) 0.414 

    P2Y12 inhibitor 105 (88.2) 162 (96.4) 437 (95.2) 0.013 

    VKA 34 (28.6) 23 (13.7) 53 (11.6) <0.001 

    DOAC 83 (69.8) 142 (84.5) 403 (87.8) <0.001 

    ACE-I/ARB 76 (63.9) 114 (67.9) 290 (63.2) 0.549 

    β-blocker 87 (73.1) 135 (80.8) 334 (72.8) 0.101 

    Statin 87 (73.1) 145 (86.3) 397 (86.5) 0.003 

    Oral antidiabetic agent 34 (28.6) 43 (25.6) 125 (27.2) 0.849 

    Insulin 16 (13.5) 15 (8.9) 33 (7.2) 0.115 

    PPI 104 (87.4) 151 (89.9) 398 (86.7) 0.554 

    Steroid 0 (0) 8 (4.8) 10 (2.2) 0.011 

Medication at 6 months     

    Aspirin 48 (46.6) 75 (48.7) 216 (49.9) 0.830 

    P2Y12 inhibitor 55 (53.4) 106 (68.8) 295 (68.1) 0.015 

    OAC 95 (92.2) 147 (95.5) 415 (95.8) 0.347 

    Triple therapy 9 (8.7) 30 (19.5) 78 (18.0) 0.033 

Duration of triple therapy (days) 56.1±81.5 83.4±106.2 81.6±81.6 0.035 

Values are mean±SD or n (%). ACE-I, angiotensin-converting enzyme inhibitor; ARB, 

angiotensin II receptor blocker; DOAC, direct oral anticoagulant; OAC, oral anticoagulant; 

PPI, proton pump inhibitor; VKA, vitamin K antagonist.  
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Table 3: Adverse clinical events at 1 year  

 Moderate/severe 

anemia 

(n=119) 

Mild 

anemia 

(n=168) 

No anemia 

(n=459) 

 

p value 

MACE 25 (21.0) 18 (10.7) 38 (8.3) 0.001 

All-cause death 22 (18.5) 12 (7.1) 20 (4.4) <0.001 

Cardiovascular death 10 (8.4) 8 (4.8) 10 (2.2) 0.009 

Myocardial infarction 0 (0) 3 (1.8) 5 (1.1) 0.198 

Stent thrombosis 1 (0.8) 2 (1.2) 2 (0.4) 0.596 

Ischemic stroke 3 (2.5) 3 (1.8) 16 (3.5) 0.487 

Unplanned revascularization 3 (2.5) 4 (2.4) 17 (3.7) 0.623 

Major bleeding (BARC 3/5) 12 (10.1) 10 (6.0) 12 (2.6) 0.003 

All bleeding 18 (15.1) 18 (10.7) 37 (8.1) 0.076 

BARC, Bleeding Academic Research Consortium; MACE, major adverse cardiovascular 

events. 
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Table 4: Multivariable Cox regression model of predictors for MACE 

 Hazard ratio 95% CI p value 

Moderate/severe anemia 2.10 1.22-3.53 0.008 

Severe CKD 2.08 1.13-3.67 0.019 

ACS 1.59 1.00-2.53 0.049 

Prior PCI/CABG 1.06 0.66-1.70 0.803 

Peripheral artery disease 1.81 0.90-3.30 0.088 

Age 75 0.99 0.63-1.58 0.976 

Prior heart failure 1.12 0.66-1.89 0.653 

Diabetes 1.12 0.71-1.79 0.616 

ACS, acute coronary syndrome; CABG, coronary artery bypass grafting; CKD, chronic kidney 

disease; MACE, major adverse cardiovascular events; PCI, percutaneous coronary intervention. 
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Table 5: Multivariable Cox regression model of predictors for major bleeding events 

 Hazard ratio 95% CI p value 

Moderate/severe anemia 2.37 1.09-5.13 0.031 

Severe CKD 1.43 0.54-3.78 0.567 

Platelet (104/μL) 5.86 1.70-20.25 0.021 

Age 75 1.03 0.99-1.08 0.217 

Active cancer           1.11 0.3-6.95 0.882 

CKD, chronic kidney disease. 

 

Table 6: Multivariable Cox regression model of predictors for all cause death 

 Hazard ratio 95% CI p value 

Moderate/severe anemia 2.43 1.31-4.49 0.005 

Severe CKD 3.57 1.91-6.66 <0.001 

ACS 1.27 0.72-2.21 0.406 

Prior PCI/CABG 1.30 0.75-2.27 0.350 

Peripheral artery disease 1.65 0.76-3.57 0.205 

Age 75 1.26 0.71-2.22 0.431 

Active cancer 2.10 0.88-5.00 0.094 

ACS, acute coronary syndrome; CABG, coronary artery bypass grafting; CKD, chronic kidney 

disease; PCI, percutaneous coronary intervention. 
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Figure 1. Flowchart for patient selection in the present study. 

AF, atrial fibrillation; DES, drug-eluting stent; PCI, percutaneous coronary intervention. 
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Figure 2. Kaplan-Meier curves for adverse clinical events at 1 year after PCI. 

(A) MACE including all-cause death, non-fatal myocardial infarction, stent thrombosis, and 

stroke. (B) Major bleeding events (BARC types 3 and 5).  

MACE, major adverse cardiovascular events; BARC, Bleeding Academic Research 

Consortium; PCI, percutaneous coronary intervention. 
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CLINICAL PERSPECTIVE 

 

What Is New? 

• In patients with atrial fibrillation (AF) on anticoagulation therapy and coronary artery 

disease requiring percutaneous coronary intervention (PCI), 38.5% of patients had anemia, 

and further, 16.0% had moderate to severe anemia. 

• Patients with moderate to severe anemia demonstrated the higher incidence of MACE, all-

cause death, cardiovascular death, and major bleeding events within 1 year after PCI, 

compared with those with mild and no anemia. 

 

What Are the Clinical Implications? 

• If patients with AF undergoing PCI have concomitant anemia, a multidisciplinary 

approach and careful follow-up are required to minimize adverse clinical events. 

• Future studies would be warranted to address the optimal antithrombotic therapy in 

patients with anemia on both anticoagulation therapy for AF and antiplatelet therapy for 

coronary artery disease. 
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