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Atrial fibrillation, progression of coronary
atherosclerosis and myocardial infarction
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Abstract

Background: Despite atrial fibrillation representing an established risk factor for stroke, the association between atrial

fibrillation and both progression of coronary atherosclerosis and major adverse cardiovascular events is not well

characterized. We assessed the serial measures of coronary atheroma burden and cardiovascular outcomes in patients

with and without atrial fibrillation.

Methods: Data were analyzed from nine clinical trials involving 4966 patients with coronary artery disease undergoing

serial intravascular ultrasonography at 18–24 month intervals to assess changes in percent atheroma volume (PAV). Using

a propensity weighted analysis, and following adjustment for baseline variables, patients with (n¼ 190) or without

(n¼ 4776) atrial fibrillation were compared with regard to coronary plaque volume and major adverse cardiovascular

events (death, myocardial infarction, and stroke).

Results: Atrial fibrillation patients demonstrated lower baseline PAV (36.0� 8.9 vs. 38.1� 8.9%, p¼ 0.002) and less PAV

progression (–0.07� 0.34 vs.þ 0.23� 0.34%, p¼ 0.001) compared with the non-atrial fibrillation group. Multivariable

analysis revealed atrial fibrillation to independently predict both myocardial infarction [HR, 2.41 (1.74,3.35), p<0.001]

2.41 (1.74, 3.35), p< 0.00) and major adverse cardiovascular events [HR, 2.2, (1.66, 2.92), p<0.001] 2.20 (1.66, 2.92),

p< 0.001]. Kaplan–Meier analysis showed that atrial fibrillation compared with non-atrial fibrillation patients had a

significantly higher two-year cumulative incidence of overall major adverse cardiovascular events (4.4 vs. 2.0%, log-

rank p¼ 0.02) and myocardial infarction (3.3 vs. 1.5%, log-rank p¼ 0.05).

Conclusions: The presence of atrial fibrillation independently associates with a heightened risk of myocardial infarction

despite a lower baseline burden and progression rate of coronary atheroma. Further studies are necessary to define the

pathogenesis of myocardial infarction in the setting of atrial fibrillation.
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Introduction

Atrial fibrillation is a well-established risk factor for
athero-thrombotic vascular events. Atrial fibrillation
affects 1–2% of the general population1 and is associated
with a five-fold increased risk of stroke, two-fold overall
increased risk of death and coronary artery disease
(CAD).1 Ischemic heart disease is the second most
common comorbid chronic condition among Medicare
beneficiaries with atrial fibrillation.2 Epidemiologic stu-
dies demonstrated that ischemic heart disease and dia-
betes3 are risk factors for developing atrial fibrillation,4,5
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and the Framingham Study reported that atrial fibrilla-
tion patients frequently harbor the same cardiovascular
risk factors for myocardial infarction (MI).4 Conversely,
prospective cohort studies suggest that atrial fibrilla-
tion could also serve as a risk factor for future MI.6-9

The factors that underscore this potential link remain
poorly characterized.

Intravascular ultrasound (IVUS), by virtue of its
ability to precisely measure coronary atheroma
volume, permits characterization of factors associating
with plaque progression. To date, no serial coronary
artery imaging studies have investigated the impact of
atrial fibrillation upon the course of coronary athero-
sclerosis and subsequent cardiovascular outcomes.
The current analysis tested the hypothesis that atrial
fibrillation patients would exhibit accelerated coronary
atheroma progression compared with their non-atrial
fibrillation counterparts, which would translate into a
greater risk for incident MI.

Methods

Subject selection and study design

The current analysis pooled data from nine prospective
serial coronary IVUS imaging trials, including 4966
patients with established CAD. Included in this analysis
were trials assessing intensive lipid lowering with statins
(REVERSAL (Reversal of Atherosclerosis With
Aggressive Lipid Lowering), ASTEROID (A Study to
Evaluate the Effect of Rouvastatin on Intravascular-
Ultrasound Derived Indices of Coronary Atheroma
Burden), and SATURN (The Study of Coronary
Atheroma by Intravascular Ultrasound: Effect of
Rosuvastatin Versus Atorvastatin),10-12 anti-hyperten-
sive therapies (AQUARIUS (Aliskiren Quantitative
Atherosclerosis Regression Intravascular Ultrasound
Study) and NORMALIZE (Norvasc for Regression
of Manifest Atherosclerotic Lesions by Intravascular
Sonographic Evaluation),13,14 the anti-atherosclerotic
efficacy of acyl-coenzyme A:cholesteryl ester transfer
protein inhibition (ACTIVATE (ACAT Intravascular
Atherosclerosis Treatment Evaluation),15 cholesteryl ester
transfer protein inhibition (ILLUSTRATE (Investigation
of Lipid Level Management Using Coronary
Ultrasound to Assess Reduction of Atherosclerosis by
CETP Inhibition and HDL Elevation),16 endocannabi-
noid receptor antagonism (STRADIVARIUS (Strategy
to Reduce Atherosclerosis Development Involving
Administration of Rimonabont – The Intravascular
Ultrasound Study)),17 and the peroxisome proliferator-
activated receptor gamma (PERISCOPE (Comparison
of Pioglitazone versus Glimepiride on Progression of
Coronary Atherosclerosis in Patients With Type 2
Diabetes).18 All patients were required to have CAD,

defined as having at least one lumen narrowing >20%
within a major epicardial coronary artery during a clin-
ically indicated coronary angiogram.

Acquisition and analysis of IVUS images

The acquisition and serial analysis of IVUS images in
each of these trials has been previously described in
detail.10-18 Briefly, following anticoagulation and intra-
coronary nitroglycerin administration, an imaging cath-
eter containing a high-frequency ultrasound transducer
(30–45MHz) was inserted distally within a coronary
artery. Target vessels for imaging were selected if they
contained no luminal stenosis>50% angiographic sever-
ity within a segment of at least 30mm length, had not
undergone previous revascularization, and were not con-
sidered to be the culprit vessel for a prior MI.
Continuous ultrasonic imaging was acquired during
withdrawal of the catheter through the segment of
artery at a constant rate of 0.5mm/s. Imaging was per-
formed within the same coronary artery at baseline and
at study completion, which ranged from 18 to 24 months.
Imaging in all trials was screened by the Atherosclerosis
Imaging Core Laboratory of the Cleveland Clinic
Coordinating Center for Clinical Research. Patients
meeting pre-specified requirements for image quality
were eligible for randomization. An anatomically
matched segment was defined at the two time points on
the basis of proximal and distal side branches (fiduciary
points). Cross-sectional images spaced precisely 1mm
apart were selected for measurement. Leading edges of
the lumen and external elastic membrane (EEM) were
traced by manual planimetry. Plaque area was defined
as the area occupied between these leading edges. The
percent atheroma volume (PAV) was calculated as the
proportion of vessel wall volume occupied by athero-
sclerotic plaque:

PAV ¼

P
EEMarea � Lumenareað Þ
P

EEMareað Þ
� 100

The total atheroma volume (TAV) was calculated by
summation of the plaque area calculated for each mea-
sured image and subsequently normalized to account
for differences in segment length between subjects:

TAVNormalizd ¼

P
ðEEMarea�LumenareaÞ

Number of images in pullback

�median number of images in cohort

Volumes occupied by the lumen and EEM were simi-
larly calculated by summation of their respective areas
in each measured image and subsequently normalized
to account for differences in segment length between
subjects.
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Definition of atrial fibrillation and MI

Atrial fibrillation was identified by a history of phys-
ician diagnosis of atrial fibrillation reported by patients
during the baseline visit. Major adverse cardiovascular
events (MACEs: death, MI, stroke) were reported by
physicians in the setting of randomized clinical trials,
and were formally adjudicated in two IVUS trials
(SATURN and AQUARIUS).

Statistical analyses

Continuous variables were reported as mean�SD if
normally distributed and as median (interquartile
range) if non-normally distributed. Demographics,
baseline clinical characteristics and medications,
laboratory biochemical data, and baseline IVUS par-
ameters were summarized and stratified by baseline
atrial fibrillation status, and were compared using
two-sample t-test for normally distributed continuous
variables, Wilcoxon rank–sum test for non-normally
distributed continuous variables, and chi-square test
(or exact test) for categorical variables.

Due to significant differences in various baseline
characteristics between the groups and the small
sample size of the atrial fibrillation group, a propensity
score weighting method was applied. The propensity
scores and corresponding inverse probability of treat-
ment weight (IPTW) were calculated through a logistic
regression model with baseline atrial fibrillation status
as the outcome and using all the related baseline char-
acteristics and medications as covariates. Improvement
of the balance of the baseline covariates was assessed by
comparing standardized differences of these covariates
before and after IPTW. All subsequent analyses were
weighted by IPTW and adjusted for clinical trial. Serial
changes in IVUS measurements (reported as least-
squares mean� SE) were analyzed by linear mixed
models adjusting for their baseline counterparts and
treating trial as a random effect. A full multivariable
linear regression model was further constructed to iden-
tify factors associated with change in PAV.
Furthermore, association between atrial fibrillation
and MACE was explored via survival analysis.
Kaplan–Meier plots were generated to compare the
cumulative survival rates between atrial fibrillation
and non-atrial fibrillation. Cox proportional hazards
regression models with or without covariate adjustment
were created for MACE and MI respectively. In these
multivariable models, covariates were selected by boot-
strapping (1000 iterations and a p-value criterion of
0.05 for retention). Those variables having a 40% or
more probability of retention were entered into a
second model with the stepwise model selection proced-
ure. The significance level to enter and keep a variable

was set at 0.05. For change in PAV, linear spline terms
were created and applied in the Cox models. The
selected covariates form the covariate set for the final
multivariable models. A two-sided p-value of< 0.05
was considered statistically significant. All analyses
were conducted using the SAS software version 9.2
(SAS Institute, Cary, North Carolina, USA).

Results

Clinical and biochemical characteristics

Table 1 summarizes baseline patient characteristics.
Compared with non-atrial fibrillation patients
(n¼ 4776), atrial fibrillation patients (n¼ 190) were
more likely to be older (62.9� 9.0 vs. 57.7� 9.2 years,
p< 0.001), have higher body mass index (31.7� 5.7 vs.
30.7� 5.8 kg/m2), higher rates of hypertension (86.8 vs.

Table 1. Clinical characteristics and use of established medical

therapies in AF and non-AF patients.

Characteristic

AF

(n¼ 190)

Non-AF

(n¼ 4776) p-value

Age, years 62.9� 9.03 57.7� 9.15 <0.001

Female, % 23.7 28.3 0.17

Hypertension, % 86.8 77.3 0.002

Current smoker, % 21.6 25.1 0.29

BMI, kg/m2 31.7� 5.7 30.7� 5.8 0.01

Diabetes, % 23.7 29.2 0.10

Metabolic syndrome, % 61.1 54.4 0.07

History of MI, % 27.9 29.1 0.71

History of CHF, % 15.3 2.9 <0.001

History of CABG, % 6.3 2.2 0.003

History of PCI, % 36.9 39.6 0.48

ACS (at presentation) 22.2 25.3 0.35

Statin use, %

Baseline 68.4 74.6 0.06

Concomitant 92.1 95.6 0.02

Beta-blocker use, %

Baseline 82.1 74.1 0.01

Concomitant 84.7 75.8 0.004

ACE/ARB use, %

Baseline 48.5 51.0 0.53

Concomitant 58.0 55.1 0.47

Aspirin use, %

Baseline 84.2 93.7 <0.001

Concomitant 85.8 94.5 <0.001

AF: atrial fibrillation; ACE: angiotensin-converting enzyme; ACS: acute

coronary syndrome; ARB: angiotensin receptor blocker; BMI: body

mass index; CABG: coronary artery bypass grafting; MI: myocardial

infarction; PCI: percutaneous coronary intervention.
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77.3%, p¼ 0.002), and prior coronary artery bypass
grafting (6.3 vs. 2.2%, p¼ 0.003), more likely to be
receiving beta-blockers (82.1 vs. 74.1%, p< 0.01), yet
less likely to be treated with statins (68.4 vs. 74.6%,
p¼ 0.06) and aspirin (84.2 vs. 93.7%, p< 0.001). The
degree of risk factor control at baseline and follow-up
are summarized in Table 2. No significant differences
were noted between groups with regard to baseline and
follow-up risk factor control.

Measures of atheroma burden and vessel dimensions

Measures of atheroma burden and vessel dimensions
at baseline and on serial evaluation are summarized
in Table 3. Atrial fibrillation patients demonstrated
less extensive disease at baseline with lower PAV
(36.0� 8.9 vs. 38.1� 8.9%, p¼ 0.002) and TAV

(185.0� 88.7 vs. 188.2� 81.8 mm3, p¼ 0.6), but larger
lumen volumes (318.2� 116.7 vs. 301.8� 109.8 mm3,
p¼ 0.04). Despite the presence of less atherosclerosis,
EEM volumes did not differ significantly between
groups (503.2� 184.1 vs. 490.0� 168.9 mm3, p¼ 0.29).
Serial analysis indicated that compared with non-atrial
fibrillation-patients, atrial fibrillation-patients demon-
strated less PAV progression (–0.05� 0.4 vs. þ0.25�
0.4 %, p¼ 0.002) and greater TAV regression
(–1.9� 1.7 vs. –4.2� 1.7 mm3, p< 0.001).

Factors associated with coronary atheroma
progression

Table 4 describes factors related with PAV progression
in those with or without atrial fibrillation. Presence
of atrial fibrillation (p¼ 0.019), greater baseline PAV

Table 2. Measures of risk factor control in AF and non-AF patients.

AF Non-AF p-value

Triglycerides, mg/dl

Baseline 139.0 (97.3, 211.3) 137.0 (97.8, 193.0) 0.66

Follow-up 131.8 (99.7, 184.0) 127.1 (94.2, 171.8) 0.24

Change –16.0� 70.5 –12.4� 70.07 0.65

HDL-C, mg/dl

Baseline 42.2� 11.5 43.4� 11.8 0.24

Follow-up 48.0� 15.1 48.2� 14.7 0.73

Change 5.8� 10.8 4.9� 10.2 0.68

Systolic blood pressure, mm/Hg

Baseline 127.0� 15.43 128.5� 16.24 0.34

Follow-up 130.3� 15.1 129.4� 13.7 0.24

Change 3.3� 16.01 0.9� 15.4 0.08

Diastolic blood pressure, mm/Hg

Baseline 75.4� 9.5 76.1� 9.6 0.22

Follow-up 76.1� 8.6 76.4� 7.9 0.24

Change 0.7� 9.4 0.3� 9.5 0.51

Glucose, mg/dl

Baseline 107.6� 26.3 111.3� 38.5 0.73

Follow-up 111.9� 30.53 114.6� 35.9 0.83

Change 4.5� 29.5 3.2� 34.0 0.95

LDL-C, mg/dl

Baseline 101.4� 35.9 105.5� 35.4 0.14

Follow-up 83.4� 27.4 83.0� 27.8 0.70

Change –18.5� 38.2 –22.5� 38.3 0.13

CRP, mg/l

Baseline 2.3 (1.2, 5.8) 2.3 (1.1, 5.2) 0.29

Follow-up 1.7 (0.8, 4.3) 1.6 (0.7, 3.8) 0.24

Change –0.2 (–2.2, 0.7) –0.4 (–1.9, 0.4) 0.28

Results expressed as mean� SD or median (interquartile range) when not normally distributed (trigly-

ceride, CRP). Least-squares mean� SEM changes of parameters after controlling for baseline levels.

AF: atrial fibrillation; CRP: C-reactive protein; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-

density lipoprotein cholesterol.
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(p< 0.001), and use of statins (p< 0.001), aspirin
(p< 0.001) and angiotensin-converting enzyme inhibi-
tor/angiotensin receptor blocker (p< 0.001) each asso-
ciated with less coronary atheroma progression.
In contrast, diabetes mellitus (p< 0.001), history of per-
ipheral vascular disease (p< 0.001), increasing age
(p< 0.001), higher triglycerides (p¼ 0.001), and con-
comitant beta-blocker use (p< 0.001) all independently
associated with greater PAV progression.

Relationship between atrial fibrillation and
cardiovascular events

In this analysis 96 MACEs (three deaths, 72 MIs,
21 strokes) were recorded. Figure 1 describes the asso-
ciation between the presence of atrial fibrillation, time-
to-first MACE and time-to-first MI. The univariate
[hazard ratio (95% confidence interval (CI) 1.8 (1.39,
2.38), p< 0.001], PAV adjusted [hazard ratio (95% CI)
2.3 (1.75, 3.05), p< 0.001), and full multivariable
(hazard ratio (95% CI) 2.2 (1.66, 2.92), p< 0.001]
models all demonstrated a significant relationship
between the presence of atrial fibrillation and time-
to-first MACE. Similarly, the association between
atrial fibrillation and MI remained significant following
univariate [hazard ratio (95% CI) 1.7 (1.27, 2.36),

Table 3. Baseline values for intravascular ultrasonographic measures and change in values from baseline with

propensity score weighting (IPTW).

IVUS parameter

AF vs. non-AF

AF

(n¼ 190)

Non-AF

(n¼ 4776)

Mean difference

and 95% CI p-value

Percent atheroma volume, %

Baseline 36.0� 8.9 38.1� 8.9 2.01 (0.72, 3.31) 0.002

Change from baseline –0.05� 0.36 0.25� 0.36 0.30 (0.13, 0.46) <0.001

p-value for test of change¼ 0 0.90 0.49

Total atheroma volume, mm3

Baseline 185.0� 88.7 188.2� 81.8 3.16 (–8.74, 15.07) 0.60

Change from baseline –1.85� 1.74 –4.18� 1.73 –2.32 (–3.38, –1.27) <0.001

p-value for test of change¼ 0 0.29 0.02

Lumen volume, mm3

Baseline 318.2� 116.7 301.8� 109.8 –16.41 (–32.37, –0.46) 0.04

Change from baseline –2.71� 2.86 –8.17� 2.83 –5.46 (–7.46, –3.45) <0.001

p-value for test of change¼0 0.34 0.004

EEM volume, mm3

Baseline 503.2� 184.1 490.0� 168.9 –13.25 (–37.83, 11.33) 0.29

Change from baseline –4.64� 3.32 –12.25� 3.28 –7.61 (–10.11, –5.11) <0.001

p-value for test of change¼ 0 0.16 <0.001

Baseline values are reported as mean� SD, and change values are reported as least-squares mean� SE controlling for the

baseline counterpart and trial.

AF: atrial fibrillation; CI: confidence interval; EEM: external elastic membrane; IPTW: inverse probability of treatment weight;

IVUS: intravascular ultrasound

Table 4. Multivariable linear regression model for changes in

percent atheroma volume.

Covariate

Estimated

beta-coefficient

(95% CI) p-value

AF, vs. non-AF –1.68 (–2.94, –0.42) 0.019

Baseline PAV –0.62 (–0.70, –0.53) <0.001

History of diabetics 0.97 (0.70, 1.23) <0.001

History of PVD 0.82 (0.46, 1.17) <0.001

Age 0.48 (0.36, 0.60) <0.001

Concomitant statin use –1.37 (–1.75, –0.98) <0.001

Concomitant aspirin use –1.66 (–2.11, –1.22) <0.001

Concomitant ACE-I/ARB use –1.09 (–1.35, –0.83) <0.001

Concomitant beta blocker use 1.29 (0.93, 1.65) <0.001

Change in triglycerides, log 0.21 (0.11, 0.30) 0.001

Following inverse probability of treatment weight adjustment BMI was

forced into the model.

There were also significant interaction effects of AF and age, AF and

concomitant statin use, AF and concomitant ACE/ARB use, and AF and

concomitant beta blocker use (all have p-value< 0.001). Baseline PAV, age

and change in triglycerides are per standard deviation.

ACE-I: angiotensin-converting enzyme inhibitor; AF: atrial fibrillation;

ARB: angiotensin receptor blocker; BMI: body mass index; CHF: congest-

ive heart failure; CI: confidence interval; PAV: percent atheroma volume;

PVD: peripheral vascular disease

Bayturan et al. 377



p< 0.001], PAV adjusted (hazard ratio (95%CI) 2.3
(1.68, 3.18), p< 0.001), and full multivariable [hazard
ratio (95% CI) 2.4 (1.74, 3.35), p< 0.001] adjustments.
Kaplan–Meier survival curve analysis (Figure 2(a))
illustrates the cumulative incidence of MACEs in
patients with or without atrial fibrillation. Patients
with atrial fibrillation had a significantly greater two-
year cumulative incidence of MACEs (4.4 vs. 2.0%
(log–rank test p¼ 0.02)) and MI (3.3 vs. 1.5% (log–
rank test p¼ 0.05)) compared with patients without
atrial fibrillation. Similar differences were observed
when groups were compared with regard to the inci-
dence of MI (Figure 2(b)).

Discussion

In this pooled analysis of 4966 patients with established
CAD, we observed that a history of atrial fibrillation
associated with a greater incidence of MACE and MI.
This supports prior reports associating atrial fibrillation
with atherosclerotic cardiovascular events. These find-
ings remained valid following adjustment for clinical
characteristics and medication use, which are likely to
influence cardiovascular outcomes. Surprisingly, atrial
fibrillation patients harbored less coronary atheroscler-
osis at baseline and subsequent disease progression on
serial imaging. These findings suggest that factors other
than the burden of atherosclerotic plaque underlie the
association between atrial fibrillation and incident car-
diovascular events.

The potential relationship between atrial fibrillation
and CAD appears to be complex with evidence that
atrial fibrillation can both precede5,6 and follow19,20

the onset of the clinically evident CAD. The current
findings that the presence of atrial fibrillation identifies
patients at a higher risk of cardiovascular events
support prior observations from community cohort
studies7-9 and in patients undergoing coronary angiog-
raphy.8 The specific mechanism underlying this associ-
ation remains poorly understood. Prior studies
employing either computed tomography or invasive
coronary angiography have variably reported that
atrial fibrillation patients have either greater21,22 or
less8,23 disease burden compared with patients without
atrial fibrillation. In the present analysis, using IVUS
derived measures of atheroma volume, we demon-
strated less plaque burden in association with atrial fib-
rillation. Furthermore, we observed less disease
progression in atrial fibrillation patients on serial obser-
vation, which persisted after controlling for clinical
characteristics. The latter finding is particularly striking
given prior observations that incident cardiovascular
events associate with greater plaque progression.24

The current findings suggest that the association
between atrial fibrillation and incident cardiovascular
events cannot simply be attributed to the presence of
more extensive coronary atherosclerosis. This raises
further questions regarding potential mechanistic links
promoting adverse cardiovascular outcomes in these
patients. A number of potential mechanisms may

Hazard ratio for MACE

Hazard ratio for MI

Univariate model

Univariate model

PAV-adjusted model

PAV-adjusted model

Full multivariable model

Full multivariable model

0.5 1.0 2.0 4.0

0.5

Favors non-AF Favors AF

1.0 2.0 4.0

<0.001

<0.001

<0.001

1.82 (1.39, 2.38)

2.31 (1.75, 3.05)

2.20 (1.66, 2.92)

<0.001

<0.001

<0.001

1.73 (1.27, 2.36)

2.31 (1.68, 3.18)

2.41 (1.74, 3.35)

HR (95% CI)

HR (95% CI)

p-value

p -value

Figure 1. Relationship between atrial fibrillation, MACE and MI. Forest plot illustrating the independent predictors of atheroma

progression in patients with atrial fibrillation on multivariable analysis including all univariate predictors and cardiovascular risk factors.

MACE; major adverse cardiovascular event; HR: hazard ratio; CI: confidence interval; PAV: percent atheroma volume; AF: atrial fibril-

lation; IPTW: inverse probability of treatment weight; ACE: angiotensin-converting enzyme; LDL-C: low-density lipoprotein cholesterol
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contribute to these events. There is increasing recogni-
tion that inflammation promotes both atrial fibrillation
and atherosclerotic events.25,26 While C-reactive pro-
tein levels did not differ between the groups in this ana-
lysis, and that adjusting for C-reactive protein failed to

attenuate the association between atrial fibrillation and
MACE, it is possible that underlying plaque compos-
ition may have differed between atrial fibrillation and
non-atrial fibrillation patients. In fact, increasing rec-
ognition of the potential role of inflammation in atrial
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Figure 2. (a) Kaplan–Meier survival curve analysis of patients with or without atrial fibrillation at baseline and major adverse

cardiovascular event. The cumulative incidence of major adverse cardiovascular event in patients with atrial fibrillation was 4.35%,

compared with 2.01% in those without atrial fibrillation (p¼ 0.017). (b) Kaplan–Meier survival curve analysis of patients with or

without atrial fibrillation at baseline and myocardial infarction. The cumulative incidence of myocardial infarction in patients with atrial

fibrillation was 3.27%, compared with 1.52% in those without atrial fibrillation (p¼ 0.05).

MACE: major adverse cardiovascular event; AF: atrial fibrillation; MI: myocardial infarction
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fibrillation may associate with coronary atherosclerosis
that is more inflamed in nature, resulting in a greater
risk of adverse cardiovascular events. The association
between atrial fibrillation and the development of both
a prothrombotic milieu27-29 and potential coronary
embolism30 may further confer an enhanced risk of
MI. The potential impact of atrial fibrillation related
tachyarrhythmias in promoting oxidative stress, micro-
vascular dysfunction and demand induced ischemia
also cannot be underestimated.31-33

A number of caveats should be noted with regard to
the current analysis. This is a retrospective pooled post
hoc analysis of nine clinical trials that used single vessel
IVUS examination, prospectively powered to detect
changes in plaque volume, but not MACEs. However,
MACEs were prospectively and centrally adjudicated.
While there was some heterogeneity across studies, all
trials were conducted by the same group, using identical
inclusion/exclusion criteria, imaging protocols and ana-
lysis within the same core laboratory. Although our
total sample size was quite large, the number of patients
with atrial fibrillation was relatively low. However,
since physician diagnosis was used to identify atrial
fibrillation patients, it is possible that some patients
in the non-atrial fibrillation group might have had par-
oxysmal atrial fibrillation. In addition, to address this
limitation we employed propensity scores, and corres-
ponding inverse probability of treatment weight was
calculated through a logistic regression model with
baseline atrial fibrillation status as the outcome and
using all the related baseline characteristics and medi-
cations as covariates. It should be also noted that all
patients had presented for clinically indicated coronary
angiography, accordingly it is unknown whether the
results are applicable to asymptomatic patients with
atrial fibrillation.

In summary, to our knowledge this is the first report
that integrates serial measures of coronary atheroma
burden and cardiovascular outcomes in patients with
and without atrial fibrillation. The presence of atrial
fibrillation independently increased with a greater risk
of MI, despite smaller plaque burden and less progres-
sion of coronary atheroma. These findings suggest that
factors beyond plaque burden are likely to underscore
the relationship between atrial fibrillation and CAD.
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