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Abstract

Background  Atrial fibrillation (AF) is increasingly prevalent
in elderly patients and adversely affects clinical outcomes after
coronary artery bypass grafting, non-cardiac surgery or myo-
cardial infarction. Aim of the present analysis was to investigate
the prognostic impact of AF in patients undergoing drug eluting
stent (DES) implantation during a 1-year follow-up.

5,772 consecutive patients under-
going percutaneous coronary intervention were enrolled
into the German Drug Eluting Stent Registry (DES.DE)
and were followed for 12 months. Of these 455 had AF and
5,317 in sinus rhythm served as controls. Univariate and
multivariate logistic regression analyses were used to
determine the risk of major adverse cardiac and cerebro-
vascular events (MACCE) and bleeding complications.
Results Patients with AF were older (71.3 & 7.6 vs.
64.7 £ 10.5 years) and had a higher prevalence of diabetes,
hypertension, renal insufficiency as well as more prior
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bypass surgery, stroke and peripheral arterial disease. Car-
diogenic shock (2.9 vs. 1.4 %; p < 0.05), left ventricular
ejection fraction <40 % (21.0 vs. 11.4 %; p < 0.0001) and
triple vessel disease (44.4 vs. 37.9 %; p < 0.01) were more
frequent in patients with AF than in controls. MACCE (OR
2.08, 95 % CI 1.56-2.77), total mortality (OR 3.27, 95 %
CI 2.32-4.62) and non-fatal stroke (OR 2.03, 95 % CI
1.03—4.00) as well as bleeding complications (OR 1.88,
95 % CI 1.13-3.12) during the 1-year follow-up were more
frequent in patients with AF (univariate analysis). In mul-
tivariate analyses adjusting for covariates determined to be
relevant at baseline, the risk for total mortality remained
elevated (OR 1.63, 95 % CI 1.05-2.52).

Conclusions AF is an important predictor of long-term
mortality in patients undergoing DES implantation.
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Introduction

Atrial fibrillation (AF) is associated with structural heart
disease and leads to a fivefold increased risk for stroke,
heart failure and a 50-90 % increase in the risk of death
[1-4]. The incidence of AF in patients with acute coronary
syndromes varies between 2 and 21 % [3, 5-7]. AF can
adversely affect clinical outcomes after coronary artery
bypass grafting (CABG) [8, 9], other non-cardiac surgery
[10], acute myocardial infarction (AMI) [3, 11, 12] and
percutaneous coronary intervention (PCI) [13].

Data on the prognosis of patients with AF undergoing
elective or emergent PCI procedures with implantation of drug
eluting stents (DES) are scarce [14—17]. Ruiz-Nodar et al. [14]
evaluated a retrospectively identified cohort of 604 patients
with AF undergoing BMS or DES implantation with a follow-
up of 7 years. They found higher incidence rate of major
bleeding with DES but no difference in MACE or all-cause
mortality. A more recent Australian registry in 3,307 patients
with or without AF reported increased mortality (9.9 vs. 2.2 %,
p < 0.0001) and readmission rates at 30 days (p = 0.01).

Existing data are, however, frequently retrospective and
limited by their missing long-term (>90 days) follow-up.
To investigate the impact of AF in patients with DES
implantation and the role of anticoagulation for prognosis
in clinical practice at 1 year, we analyzed data of the
German Drug Eluting Stent Registry (Deutsches Drug
Eluting Stent Register, DES.DE) [18].

Methods
Patients and data collection

Consecutive patients undergoing elective or non-elective PCI
procedures were enrolled into DES.DE on an intention-to-treat
basis by the coordinating center in Ludwigshafen. DES.DE is a
German multi-center, multi-stent registry for DES aiming at
demonstrating the treatment of patients with coronary artery
disease (CAD) giving further insight into daily practices beyond
randomized trials. Details of the registry were previously
described [18-21]. The registry was approved by the research
and ethics committees at the institutions involved, and patients
gave written consent for processing their anonymous data. The
first patients were enrolled in October 2005. During phase I,
only CYPHER™, TAXUS™ and selected patients with BMS
were included. For the present analysis only DES patients were
considered. Follow-up was completed at 3, 6,9 and 12 months.

Documentation

Patient baseline characteristics, angiographic as well as
interventional data and in-hospital outcomes were
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documented on a case report form (paper based or elec-
tronic) and transferred for data management to the Institut
fir Herzinfarktforschung, Ludwigshafen. The data were
checked for completeness and consistency, and queries
were generated when necessary for all centers. Clinical
outcomes and in-hospital death were documented by the
attending physicians, in some cases hospital mortality was
obtained by the hospital administration office.

Endpoints

All deaths were documented, and differentiation made
between cardiac, non-cardiac, and unknown causes. Target
vessel revascularization was defined as either percutaneous
intervention or bypass surgery for the initially treated coro-
nary vessel. Stent thrombosis was defined as probable, pos-
sible, and certain [22]. Myocardial infarction was defined as
either ST elevation or non-ST elevation myocardial infarc-
tion [23]. The endpoint major adverse cardiac and cerebro-
vascular event (MACCE) was the composite of cumulative
death, myocardial infarction, or stroke/transitory ischemic
attack (TTA) analyzed from hospital discharge to 12 months.

The CHADS, [cardiac failure, hypertension, age, diabe-
tes, stroke (doubled)] risk index is based on a point system in
which 2 points are assigned for a history of stroke or TIA and
1 point each is assigned for age >75 years, a history of
hypertension, diabetes, or recent cardiac failure. Information
on major bleeding complications was based on physician
assessment.

Statistical analysis

Frequencies of patient characteristics and outcomes are
presented as percentages. The distribution of metric vari-
ables is described with medians and quartiles. All
descriptive statistics are based on available cases. Inter-
ventional characteristics are reported for the first procedure
performed during hospital stay in an individual patient. For
the comparison of patient characteristics between sub-
groups crude odds ratios with 95 % confidence intervals
are shown, or p values of the Mann—Whitney—Wilcoxon
test in case of metric variables.

Survival curves were estimated for a 12-month period
after PCI by the Kaplan—Meier method and compared by log-
rank test. Unadjusted and adjusted odds ratios with 95 %
confidence intervals were calculated by logistic regression
for the outcomes mortality/MACCE, as well as MI, stroke
and major bleeding. In addition to the presence of AF, the
following variables were entered into backward selection
procedures applying a level of p > 0.05 for removal: age,
gender, diabetes, hypertension, positive family history,
impaired renal function, prior MI, bypass, PCI, stroke, PAD,
cardiogenic shock, heart failure, EF <40 %, triple vessel
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disease, and left main disease. p values <0.05 were consid-
ered significant (two-tailed). The statistical analyses were
performed using SAS, version 9.2 (Cary, NC, USA).

Results

5,772 patients recruited at 98 sites were available for the
present analysis of which 455 had AF at hospital admission
and 5,317 in sinus rhythm served as controls. Patients with AF
were about 6.5 yearsolder (71.3 &+ 7.6 vs. 64.7 £ 10.5 years)
and had a higher prevalence of diabetes, hypertension, and
renal insufficiency. Further, they had an increased cardiovas-
cular co-morbidity burden, with prior CABG, stroke and PAD
being more frequent (Table 1).

Cardiac status at hospital admission

More patients in this registry underwent elective (56.2 %)
than emergency PCI (40.8 %) (Table 2). There were no
further significant differences with respect to the target
segment or the degree of stenosis prior to and after PCI,
except for slight differences in lesion length (median: 16
vs. 15 mm; p < 0.01), the proportion of patients with type
C stenosis (33.2 vs. 26.9 %; p < 0.05), the proportion of
in-stent stenoses (11.9 vs. 15.9 %; p < 0.05) and the pro-
portion of successfully positioned stents (97.3 vs. 98.7 %;
p < 0.05). Substantial differences were noticed with
respect to the cardiac status. More patients with AF had
cardiogenic shock (OR 2.00, 95 % CI 1.10-3.63), heart

failure (OR 2.13, 95 % CI 1.69-2.69), an ejection fraction
<40 % (OR 2.07, 95 % CI 1.58-2.72) and triple vessel
disease (OR 1.31, 95 % CI 1.08-1.59).

In-hospital outcomes and 1-year incidence of adverse
events

Patients with AF received a high loading dose of clopi-
dogrel (600 mg; 58.7 vs. 49.0 %; p < 0.01) more fre-
quently. Other peri-procedural medication was equally
distributed between groups. There were no statistically
significant differences with respect to in-hospital MACCE
rates or severe bleeding complications.

At the 1-year follow-up, the presence of AF was asso-
ciated with an increase in mortality, MACCE and major
bleeding complications in univariate comparisons (Fig. 1).
The risk increase for mortality was most pronounced (OR
3.22, 95 % CI 2.14-4.84), followed by the increased risk
for major bleeding (OR 2.10, 95 % CI 1.25-3.55). Multi-
variable analyses, however, revealed that after adjusting for
differences at baseline the elevation of mortality (OR 1.79,
95 % CI 1.16-2.77) remained significant. The cumulative
survival of patients with or without AF in a Kaplan—Meier
analysis is displayed in Fig. 2 (log-rank p < 0.0001).

Anticoagulation in AF patients undergoing DES
implantation

At hospital discharge, 4.9 % of patients had a CHADS,
score of 0, 29.9 % a score of 1 and 65.3 % had a score of at

Table 1 Patient characteristics

at hospital admission AF (n = 455) No AF (n = 5,317) OR (95 % CI)
Demographic data
Age (mean + SD) 713 +7.6 64.7 + 10.5 p < 0.0001*
Age >75 years (%) 36.7 17.0 2.83 (2.31-3.47)
Male (%) 73.8 74.7 0.96 (0.77-1.19)

BMI body mass index,

CABG coronary artery bypass
graft, MI myocardial infarction,
PAD peripheral arterial disease,
PCI percutaneous coronary
intervention, SD standard
deviation

Bold values indicate that both
values of the CI are either below
or above 1

* Mann—Whitney—Wilcoxon
test

BMI (kg/m?)

Risk factors (%)

Diabetes
Hypertension
Smoking
Hyperlipidemia
Family history
Renal insufficiency

Comorbidity (%)

Prior MI
Prior CABG
Prior PCI
Prior stroke
PAD

27.5 (25.3-29.7)

27.4 (25.0-30.2)

p > 0.99%

42.2 31.0 1.62 (1.34-1.98)
88.3 834 1.50 (1.11-2.01)
13.2 23.0 0.51 (0.37-0.69)
78.6 80.6 0.89 (0.70-1.13)
29.0 37.3 0.68 (0.53-0.89)
244 11.5 2.48 (1.97-3.13)
333 29.9 1.17 (0.95-1.44)
19.8 13.9 1.53 (1.20-1.95)
40.5 45.0 0.83 (0.68-1.01)
8.0 4.0 2.07 (1.43-3.01)
16.0 8.9 1.06 (1.48-2.59)
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Table 2 Indication for PCI and

cardion status AF (n = 455) No AF (n = 5,317) OR (95 % CI)
Indication for PCI (%)
ACS 38.2 41.0 0.89 (0.73-1.08)
STEMI (ongoing) 8.4 10.8 0.75 (0.53-1.06)
AP angina pectoris, STEMI (stabilized) 1.5 2.1 0.73 (0.34-1.57)
CAD coronary artery disease, NSTEMI 14.1 12.7 1.13 (0.86-1.49)
NSTEMI mean non-ST
elevation myocardlal infarction, Unstable AP 14.1 15.3 0.91 (0697120)
LAD left anterior descendens, Elective PCI 57.2 56.1 1.04 (0.86-1.27)
LVEF left ventricular ejection Other 4.6 2.9 1.65 (1.03-2.63)
fraction, PCI percutaneous .
. . Cardiac status (%)
coronary intervention, ) .
STEMI ST elevation myocardial Cardiogenic shock 2.9 14 2.00 (1.10-3.63)
infarction, HF heart failure Anamnestic HF 25.9 14.1 2.13 (1.69-2.69)
Bold values indicate that both Ejection fraction <40 % 21.0 114 2.07 (1.58-2.72)
values of the Cl are either below 3 vessel disease 44.4 37.9 1.31 (1.08-1.59)
or above 1
- OR (95%Cl) p-value 100 - -
crude I 3.22(2.14-4.84) <0.0001 - R N
z o
adjusted I 1.79 (1.16-2.77) <0.01 g Ty -
E T——— T —_
B 2
5 s
"3 (/33 90 -
::: crude | ] 0.59 (0.26-1.34) n.s. Jog-rank test p < 0.0001
'T-EE ] No AF
H ——— AF
S adjusted (M 0.50 (0.22-1.14) n.s.
s
7 0 T T T |
0 3 6 9 12
crude L] — 151(064354)  ns. Months since index-PCl
Q
=
.‘E | Fig. 2 Survival of patients with or without AF after PCI. AF atrial
) fibrillation. Adjusted for age, gender, diabetes, hypertension, positive
diusted || I 06 (0.44-2. s.
adjuste 106(044-2.51) e family history, kidney failure, prior MI, bypass, PCI, stroke, PAD,
| cardiogenic shock, heart failure, EF <40 %, KHK3, LMA, stenosis
crude ] 173(123-243)  <0.05 least 2. Patients with AF received less ASA (92.3 vs.
8 | 98.9 %, OR 0.14, 95 % CI 0.09-0.21) while clopidogrel
‘Et use was comparable (98.9 vs. 99.5 %, OR 0.46, 95 % CI
adjusted . 119(084-1.70)  ns. 0.18-1.20). Use of vitamin-K antagonists (VKA) was sig-
i nificantly more frequent in patients with AF (26.3 vs.
1.8 %, OR 17.27, 95 % CI 12.37-24.11).
w U 210(1.25355) <001 A total of 26.8 % received VKA in any combination at a
c C . . .
] i CHADS, score of 2 or more which is considered an obli-
= ' gation of VKA use (Fig. 3). On the contrary of those with a
adjusted — 174102298 <005 CHADS, score of 0, a total of 31.8 % received a VKA
‘ ; ; , although guidelines consider this to be no indication. In
0 2 4 6

Fig. 1 Clinical complications during 12 months follow-up in patients
with DES: AF vs. no AF (univariate and multivariate analysis).
MACCE major adverse cardiac and cardiovascular events, M/
myocardial infarction, OR odds ratio, CI confidence interval. Crude
or adjusted for age, gender, diabetes, hypertension, positive family
history, kidney failure, prior MI, bypass, PCI, stroke, PAD, cardio-
genic shock, heart failure, EF <40 %, KHK3, LMA, stenosis
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patients with a CHADS, score of 2 or more there was no
difference in clinical complications at months 12 whether
or not patients received VKA (Table 3) or whether they
underwent elective or emergency PCI. The only difference
was evident when comparing patients receiving a combi-
nation of VKA and clopidogrel with or without ASA with a
10 % rate of non-fatal myocardial infarction in patients
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901 M CHADS2: 0 (no indication for OAC)

M cHADS2: 1 (preference but no obligation for OAC)

801
76.3 CHADS2: > 2 (obligation for OAC)

71.2
704

60 1

501

40

304

Percent of all patients (%)

21 182 178 193
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ASA + Clopi

VKA + Clopi ASA + VKA + Clopi

Fig. 3 CHADS, score of patients with AF and pharmacotherapy.

ASA acetylsalicylic acid, clopi clopidogrel, VKA vitamin-K antago-
nists, OAC oral anticoagulation, AF atrial fibrillation

with the triple combination versus 0 % in those receiving
VKA and clopidogrel only (p < 0.05).
Discussion

This analysis demonstrates that patients with AF under-
going PCI with DES implantation are at a substantially

increased risk for subsequent cardio- and cerebrovascular
events and bleeding complications over the course of a
prolonged 1-year follow-up (Fig. 2). This increased risk in
patients with AF persists even after adjusting for differ-
ences in baseline characteristics and co-morbidity. While
bleeding complications were more frequent in the AF
group, we were not able to associate this risk to the use of
oral anticoagulants or triple antithrombotic therapy.

Comparison to previous data

The results are in principal agreement with prior analyses in
patients undergoing coronary angiography with [6, 13—17]
or without PCI [24]. The studies reported higher rates of
major bleeding complications in DES than in BMS-treated
AF patients [14], that new onset AF during PCI predicted a
high 90-day mortality and increased adverse outcomes [16]
and that AF resulted in a twofold increase in short-term
major adverse cardiac events at a fourfold increase in
mortality [17]. While there are a number of reports on
bleeding complications with antithrombotic treatments in
patients with AF, there is no report, however, focussing on
the relative impact of AF on thromboembolic events or
bleeding complications in patients undergoing DES
implantation. Against this background it is important to
note that AF, independent of baseline patient characteristics

Table 3 Clinical complications during 12 months follow-up in patients with AF, a CHADS2 >2 and DES implantation

Pts with AF and CHADS2 >2 VKA (%) No VKA (%) OR (95 % CI) p value
Mortality 5.1 9.6 0.50 (0.17-1.52) 0.21
Myocardial infarction in survivors 2.9 1.7 1.74 (0.28-10.6) 0.54
Stroke/TIA in survivors 14 1.7 0.86 (0.09-8.44) 0.90
MACCE 8.9 12.0 0.71 (0.29-1.72) 0.45
Major bleeding in survivors 3.0 4.8 0.63 (0.13-8.28) 0.56
Pts with AF and CHADS2 >2 VKA + ASA + Clopi (%) VKA + Clopi (%) OR (95 % CI) p value
Mortality 5.4 45 1.19 (0.12-12.1) 0.88
Myocardial infarction in survivors 0 10.0 - <0.05
Stroke/TIA in survivors 2.1 0.0 - 0.52
MACCE 7.1 13.6 0.49 (0.10-2.38) 0.37
Major bleeding in survivors 4.3 0.0 - 0.37
Pts with AF and CHADS2 >2 ACS (%) Elective PCI (%) OR (95 % CI) p value
Mortality 11.4 6.1 2.00 (0.84-4.72) 0.11
Myocardial infarction in survivors 1.1 2.7 0.38 (0.04-3.49) 0.38
Stroke/TIA in survivors 0.0 2.7 - 0.10
MACCE 12.3 10.3 1.22 (0.57-2.58) 0.61
Major bleeding in survivors 2.2 5.8 0.38 (0.08-1.81) 0.21

AP angina pectoris, CAD coronary artery disease, NSTEMI mean non-ST elevation myocardial infarction, LAD left anterior descendens, LVEF
left ventricular ejection fraction, PCI percutaneous coronary intervention, STEMI ST elevation myocardial infarction

Bold values indicate that both values of the CI are either below or above 1
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and co-morbidity, increased mortality by a factor of 1.8. A
similar increase was seen for major bleeding complications
with an increase by a factor of 1.7 (see Fig. 2).

AF in patients with DES implantation

Patients in the present analysis were participants of the
Germany DES.DE registry and all patients considered for
the analysis received DESs. On the one hand, DES have
been shown to result in a substantial reduction of target
lesion revascularization in comparison with BMS (19 vs.
5 % per year) [25]. On the other hand, DES have never been
sufficiently studied in patients with AF. AF has actually
been a common exclusion criterion in clinical trials of DES
implantation. A recent analysis of two propensity score
matched cohorts (DES vs. BMS) of patients with AF
reported similar incidence rates of MACE and all-cause
mortality with a higher incidence of major bleeding in the
DES group (p = 0.03) [14]. The DES.DE registry does not
allow for such a comparison because of low absolute patient
numbers with AF in the BMS arm (n = 67) [18]. Within the
DES-treated group, however, analyses indicated a sub-
stantial increase of bleeding complications in the AF group.
This is important given the data from the Acute Catheteri-
zation and Urgent Intervention Triage strategY (ACUITY)
[26] and Harmonizing Outcomes with Revascularization
and Stents in Acute Myocardial Infarction (HORIZONS)
trials [27]. In these trials, 30-day mortality was increased in
those developing major or minor bleeding complications
(independent of stent type).

Anticoagulation

There were no randomized controlled trial data on the use
of antithrombotic drugs in patients with AF after PCI at the
time of this registry, and there are conflicting positions on
antithrombotic use [28, 29]. There is a recent position
statement [30] and a consensus guideline [31], however,
that may be referred to when looking for guidance. Based
on expert consensus, but without conclusive evidence
[32,33], a combination of an oral anticoagulant with clop-
idogrel is considered by the guidelines of the ACC/AHA
and ESC as the antithrombotics of choice in patients
requiring an oral anticoagulant on a medium-term [31, 34].
A triple combination is recommended for 1 or 6 months,
depending on stent type and an oral anticoagulant with
clopidogrel for 12 months in ACS and patients with drug-
eluting stent implantation, after which the oral anticoagu-
lant may be continued as monotherapy in the absence of a
subsequent coronary event [31, 34].

Therefore, it was important to note that the vast majority
of patients with DES implantation received a dual
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combination of ASA and clopidogrel but no oral antico-
agulant irrespective of the CHADS, score which would
indicate an obligation for oral anticoagulation in case of a
score of 2 or more (Fig. 3). For the remaining patients, the
triple combination was preferred over the dual VKA/
clopidogrel combination therapy—again without major
differences as to the patient’s CHADS, score. Bleeding
risk overall was in accordance with other estimates for
“real world” AF patients (3.0 %) [31].

On the other hand, it was interesting to see that rates of
vascular events and major bleeding complications were not
statistically different between those receiving oral antico-
agulants or not and whether ASA was dismissed from the
typical triple combination therapy recommended for
stented patients with AF. The only difference was related
to a low rate of MI in the triple combination therapy group
which was significantly lower than that in patients receiv-
ing a dual combination of OACs and clopidogrel
(p < 0.05). This is in contrast to previous work performed
by Gao et al. [35] who found a reduction of MACE rates at
an overall increased bleeding rate. Rogacka and Pasceri
et al. [36, 37] documented that there was no difference in
this respect between BMS and DES.

More recently, the WOEST study [38] compared two
regimens with and without aspirin in patient on oral anti-
coagulant therapy undergoing elective coronary stenting
(with both BMS and DES). Patients were randomized to
either receive a dual combination of oral anticoagulants
and clopidogrel or a triple combination including aspirin.
They found that at 1 year the risk more than halved with
dual versus triple therapy (HR 0.36; 95 % CI 0.26-0.50)
and demonstrated that also vascular events were nominally
but not significantly reduced. The exception was all-cause
death which was 2.6 % in the dual and 6.4 % in the triple
therapy group (p = 0.027).

Limitations

The present analysis had the inherent limitations of any
non-randomized multicenter registry with the inherent
substantial risk of bias. We aimed to reduce the extent of
bias in our analyses using multivariable logistic regression
analysis; propensity score analyses would have been
another valid option. The registry findings can further be
limited by low rates of enrollment and underreporting of
events, although reflecting the real world better than
controlled randomized studies. Moreover, DES.DE was
closely monitored by a critical event committee, despite its
comprehensive structure. Further, incident AF prior to PCI,
during PCI or long-term follow-up was not obtained and
only AF diagnosed at baseline was considered for this
analysis. Another critical issue is the selection of variables
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for adjusting the impact of AF on long-term vascular
events. Heart failure for example is a risk factor for the
development of AF but also a direct consequence.
Adjusting for dependent variables like heart failure (or
stroke), however, might underestimate the true impact of
AF on vascular events. It might be tempting to speculate,
that patients with a history of but no current AF do better
during long-term follow-up of PCI than patients with cur-
rent AF, but the aforementioned analyses of the VALIANT
studies have reported similar outcomes (37 with current vs.
38 % without current AF) [39].

Clinical implications

Patients with AF are at an increased risk for vascular events
and this risk increase is reflected in the higher odds for
developing adverse events after PCI. While the risk
increase could be rather due to the associated risk factors
than AF itself, it might still be a useful and readily avail-
able risk marker for an unfavorable long-term outcome
after PCI. There is, however, no mentioning of AF as such
in STEMI guidelines [40, 41] including the recent ACC/
AHA update for the management of patients with STEMI
[42] or the respective PCI guidance [43, 44]. It appears to
be reasonable to consider AF in assessing the long-term
risks of PCI not only because of the increased risk for
mortality even after multivariable analysis, but because
high-risk patients can thus easily be identified.

Conclusions

Atrial fibrillation is an important predictor of vascular risk in
patients undergoing PCI. While increasing risk might be
mostly incurred by comorbidity and risk factors rather than
by AF itself, AF should be considered a condition to monitor
a given patient even closer to prevent future vascular events.

Conflict of interest DES.DE was sponsored by an unrestricted
educational grant of Sanofi-Aventis Cordis, Boston Scientific, and
Medtronic. The authors have no conflict of interest to disclose with
respect to the present manuscript.

Steering committee

Dr. Van Birgelen, Eschede; Prof. Dr. Christoph Bode,
Freiburg; Prof. Dr. Tassilo Bonzel, Fulda; Dr. Fokko de
Haan, Solingen; Prof. Dr. Karl Heinz Kuck, Hamburg;
Prof. Dr. Christoph A. Nienaber Rostock; Prof. Dr. G.V.
Sabin, Essen; Prof. Dr. Heinz-Peter Schultheiss, Berlin;
Prof. Dr. Sigmund Silber, Miinchen; Prof. Dr. Ulrich
Tebbe, Detmold.

References

1. Wolf PA, Abbott RD, Kannel WB (1991) Atrial fibrillation as an
independent risk factor for stroke: the Framingham Study. Stroke
22(8):983-988

2. Benjamin EJ, Wolf PA, D’Agostino RB, Silbershatz H, Kannel
WB, Levy D (1998) Impact of atrial fibrillation on the risk of
death: the Framingham Heart Study. Circulation 98(10):946-952

3. Rathore SS, Berger AK, Weinfurt KP, Schulman KA, Oetgen W1J,
Gersh BJ, Solomon AJ (2000) Acute myocardial infarction
complicated by atrial fibrillation in the elderly: prevalence and
outcomes. Circulation 101(9):969-974

4. Meinertz T, Kirch W, Rosin L, Pittrow D, Willich SN, Kirchhof P
(2011) Management of atrial fibrillation by primary care physi-
cians in Germany: baseline results of the ATRIUM registry. Clin
Res Cardiol 100(10):897-905. doi:10.1007/s00392-011-0320-5

5. Crenshaw BS, Ward SR, Granger CB, Stebbins AL, Topol EJ,
Califf RM (1997) Atrial fibrillation in the setting of acute myo-
cardial infarction: the GUSTO-I experience. Global utilization of
streptokinase and TPA for occluded coronary arteries. ] Am Coll
Cardiol 30(2):406-413 pii:S0735109797001940

6. Kinjo K, Sato H, Ohnishi Y, Hishida E, Nakatani D, Mizuno H,
Fukunami M, Koretsune Y, Takeda H, Hori M (2003) Prognostic
significance of atrial fibrillation/atrial flutter in patients with acute
myocardial infarction treated with percutaneous coronary inter-
vention. Am J Cardiol 92(10):1150-1154 pii:S0002914903011226

7. Schmitt J, Duray G, Gersh BJ, Hohnloser SH (2009) Atrial
fibrillation in acute myocardial infarction: a systematic review of
the incidence, clinical features and prognostic implications. Eur
Heart J 30(9):1038-1045. doi:10.1093/eurheartj/ehn579

8. Hogue CW Jr, Hyder ML (2000) Atrial fibrillation after cardiac
operation: risks, mechanisms, and treatment. Ann Thorac Surg
69(1):300-306 pii:S0003-4975(99)01267-9

9. Stamou SC, Dangas G, Hill PC, Pfister AJ, Dullum MK, Boyce
SW, Bafi AS, Garcia JM, Corso PJ (2000) Atrial fibrillation after
beating heart surgery. Am J Cardiol 86(1):64-67 pii:S0002-
9149(00)00829-8

10. Polanczyk CA, Goldman L, Marcantonio ER, Orav EJ, Lee TH
(1998) Supraventricular arrhythmia in patients having noncardiac
surgery: clinical correlates and effect on length of stay. Ann
Intern Med 129(4):279-285

11. Zusman O, Amit G, Gilutz H, Zahger D (2012) The significance
of new onset atrial fibrillation complicating acute myocardial
infarction. Clin Res Cardiol 101(1):17-22. doi:10.1007/s00392-
011-0357-5

12. Maagh P, Butz T, Wickenbrock I, Prull MW, Plehn G, Trappe HJ,
Meissner A (2011) New-onset versus chronic atrial fibrillation in
acute myocardial infarction: differences in short- and long-term
follow-up. Clin Res Cardiol 100(2):167-175. doi:10.1007/s00392-
010-0227-6

13. El-Omar MM, Dangas G, Mehran R, Lansky AJ, Kipshidze NN,
Polena S, Fahy M, Moussa I, Glasser L, Moses JW, Stone GW,
Leon MB (2003) Usefulness of atrial fibrillation as a marker of
outcome after percutaneous coronary intervention. Am J Cardiol
91(2):232-234 pii:S0002914902031144

14. Ruiz-Nodar JM, Marin F, Sanchez-Paya J, Hurtado JA, Valencia-
Martin J, Manzano-Fernandez S, Roldan V, Perez-Andreu V,
Sogorb F, Valdes M, Lip GY (2009) Efficacy and safety of drug-
eluting stent use in patients with atrial fibrillation. Eur Heart J
30(8):932-939. doi:10.1093/eurheartj/ehp045

15. Halbfass P, Janko S, Dorwarth U, Riess G, Antoni D, Hoffmann
E (2009) Dilemma of antithrombotic therapy in anticoagulated
atrial fibrillation patients squeezed between thrombosis and
bleeding events: a single-centre experience. Europace 11(7):957-
960. doi:10.1093/europace/eup131

@ Springer


http://dx.doi.org/10.1007/s00392-011-0320-5
http://dx.doi.org/10.1093/eurheartj/ehn579
http://dx.doi.org/10.1007/s00392-011-0357-5
http://dx.doi.org/10.1007/s00392-011-0357-5
http://dx.doi.org/10.1007/s00392-010-0227-6
http://dx.doi.org/10.1007/s00392-010-0227-6
http://dx.doi.org/10.1093/eurheartj/ehp045
http://dx.doi.org/10.1093/europace/eup131

296

Clin Res Cardiol (2013) 102:289-297

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Lopes RD, Elliott LE, White HD, Hochman JS, Van de Werf F,
Ardissino D, Nielsen TT, Weaver WD, Widimsky P, Armstrong
PW, Granger CB (2009) Antithrombotic therapy and outcomes of
patients with atrial fibrillation following primary percutaneous
coronary intervention: results from the APEX-AMI trial. Eur
Heart J 30(16):2019-2028. doi:10.1093/eurheartj/ehp213

Chan W, Ajani AE, Clark DJ, Stub D, Andrianopoulos N,
Brennan AL, New G, Sebastian M, Johnston R, Walton A, Reid
CM, Dart AM, Duffy SJ (2012) Impact of periprocedural atrial
fibrillation on short-term clinical outcomes following percutane-
ous coronary intervention. Am J Cardiol 109(4):471-477.
doi:10.1016/j.amjcard.2011.10.004

Nienaber CA, Akin I, Schneider S, Senges J, Fetsch T, Tebbe U,
Willich S, Stumpf J, Sabin GV, Silber S, Richardt G, Kuck KH
(2009) Clinical outcomes after sirolimus-eluting, paclitaxel-
eluting and bare-metal stents in a real world setting (from the
First Phase of the Prospective multicenter German DES.DE
Registry). Am J Cardiol 104(10):1362-1369

Akin I, Bufe A, Schneider S, Reinecke H, Eckardt L, Richardt G,
Burska D, Senges J, Kuck KH, Nienaber CA (2010) Clinical
outcomes in diabetic and non-diabetic patients with drug-eluting
stents: results from the first phase of the prospective multicenter
German DES.DE registry. Clin Res Cardiol 99(6):393-400.
doi:10.1007/s00392-010-0136-8

Bauer T, Nienaber CA, Akin I, Kuck KH, Hochadel M, Senges J,
Fetsch T, Tebbe U, Willich SN, Stumpf J, Sabin GV, Silber S,
Richardt G, Zahn R (2011) Comparison between on-label versus
off-label use of drug-eluting coronary stents in clinical practice:
results from the German DES.DE-Registry. Clin Res Cardiol
100(8):701-709. doi:10.1007/s00392-011-0301-8

Sherif MA, Nienaber CA, Toelg R, Abdel-Wahab M, Geist V,
Schneider S, Senges J, Kuck KH, Tebbe U, Richardt G (2011)
Impact of smoking on the outcome of patients treated with drug-
eluting stents: 1-year results from the prospective multicentre
German Drug-Eluting Stent Registry (DES.DE). Clin Res Cardiol
100(5):413-423. doi:10.1007/s00392-010-0259-y

Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van Es GA,
Steg PG, Morel MA, Mauri L, Vranckx P, McFadden E, Lansky A,
Hamon M, Krucoff MW, Serruys PW (2007) Clinical end points
in coronary stent trials: a case for standardized definitions. Circu-
lation 115(17):2344-2351. doi:10.1161/CIRCULATIONAHA.106.
685313

Thygesen K, Alpert JS, White HD, Jaffe AS, Apple FS, Galvani
M, Katus HA, Newby LK, Ravkilde J, Chaitman B, Clemmensen
PM, Dellborg M, Hod H, Porela P, Underwood R, Bax JJ, Beller
GA, Bonow R, Van der Wall EE, Bassand JP, Wijns W, Ferguson
TB, Steg PG, Uretsky BF, Williams DO, Armstrong PW, Antman
EM, Fox KA, Hamm CW, Ohman EM, Simoons ML, Poole-
Wilson PA, Gurfinkel EP, Lopez-Sendon JL, Pais P, Mendis S,
Zhu JR, Wallentin LC, Fernandez-Aviles F, Fox KM, Park-
homenko AN, Priori SG, Tendera M, Voipio-Pulkki LM, Vaha-
nian A, Camm AJ, De Caterina R, Dean V, Dickstein K,
Filippatos G, Funck-Brentano C, Hellemans I, Kristensen SD,
McGregor K, Sechtem U, Silber S, Widimsky P, Zamorano JL,
Morais J, Brener S, Harrington R, Morrow D, Lim M, Martinez-
Rios MA, Steinhubl S, Levine GN, Gibler WB, Goff D, Tubaro
M, Dudek D, Al-Attar N (2007) Universal definition of myo-
cardial infarction. Circulation 116(22):2634-2653. doi:10.1161/
CIRCULATIONAHA.107.187397

Marte T, Saely CH, Schmid F, Koch L, Drexel H (2009) Effec-
tiveness of atrial fibrillation as an independent predictor of death
and coronary events in patients having coronary angiography.
Am J Cardiol 103(1):36-40. doi:10.1016/j.amjcard.2008.08.028
Stettler C, Wandel S, Allemann S, Kastrati A, Morice MC,
Schomig A, Pfisterer ME, Stone GW, Leon MB, de Lezo JS, Goy
JJ, Park SJ, Sabate M, Suttorp MJ, Kelbaek H, Spaulding C,

@ Springer

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Menichelli M, Vermeersch P, Dirksen MT, Cervinka P, Petronio
AS, Nordmann AJ, Diem P, Meier B, Zwahlen M, Reichenbach
S, Trelle S, Windecker S, Juni P (2007) Outcomes associated
with drug-eluting and bare-metal stents: a collaborative network
meta-analysis. Lancet 370(9591):937-948. doi:10.1016/S0140-
6736(07)61444-5

Manoukian SV, Feit F, Mehran R, Voeltz MD, Ebrahimi R,
Hamon M, Dangas GD, Lincoff AM, White HD, Moses JW,
King SB 3rd, Ohman EM, Stone GW (2007) Impact of major
bleeding on 30-day mortality and clinical outcomes in patients
with acute coronary syndromes: an analysis from the ACUITY
Trial. ] Am Coll Cardiol 49(12):1362-1368. doi:10.1016/j.jacc.
2007.02.027

Mehran R, Lansky AJ, Witzenbichler B, Guagliumi G, Peruga JZ,
Brodie BR, Dudek D, Kornowski R, Hartmann F, Gersh BJ,
Pocock SJ, Wong SC, Nikolsky E, Gambone L, Vandertie L,
Parise H, Dangas GD, Stone GW (2009) Bivalirudin in patients
undergoing primary angioplasty for acute myocardial infarction
(HORIZONS-AMI): 1-year results of a randomised controlled
trial. Lancet 374(9696):1149-1159. doi:10.1016/S0140-6736(09)
61484-7

Roldan V, Marin F (2008) Contra: ‘Antithrombotic therapy with
warfarin, aspirin and clopidogrel is the recommended regimen in
anticoagulated patients who present with an acute coronary
syndrome and/or undergo percutaneous coronary interventions’.
Not for everybody. Thromb Haemost 100(5):754-755

Rubboli A, Halperin JL (2008) Pro: ‘Antithrombotic therapy with
warfarin, aspirin and clopidogrel is the recommended regime in
anticoagulated patients who present with an acute coronary
syndrome and/or undergo percutaneous coronary interventions’.
Thromb Haemost 100(5):752-753 pii:08110752

Paikin JS, Wright DS, Crowther MA, Mehta SR, Eikelboom JW
(2010) Triple antithrombotic therapy in patients with atrial fibril-
lation and coronary artery stents. Circulation 121(18):2067-2070.
doi:10.1161/CIRCULATIONAHA.109.924944

Lip GY, Huber K, Andreotti F, Arnesen H, Airaksinen KIJ,
Cuisset T, Kirchhof P, Marin F (2010) Management of anti-
thrombotic therapy in atrial fibrillation patients presenting with
acute coronary syndrome and/or undergoing percutaneous coro-
nary intervention/stenting. Thromb Haemost 103(1):13-28.
doi:10.1160/TH09-08-0580

Nguyen MC, Lim YL, Walton A, Letkovits J, Agnelli G,
Goodman SG, Budaj A, Gulba DC, Allegrone J, Brieger D (2007)
Combining warfarin and antiplatelet therapy after coronary
stenting in the Global Registry of Acute Coronary Events: is it
safe and effective to use just one antiplatelet agent? Eur Heart J
28(14):1717-1722. doi:10.1093/eurheartj/ehm 186

Karjalainen PP, Porela P, Ylitalo A, Vikman S, Nyman K,
Vaittinen MA, Airaksinen TJ, Niemela M, Vahlberg T, Airaksinen
KE (2007) Safety and efficacy of combined antiplatelet-warfarin
therapy after coronary stenting. Eur Heart J 28(6):726-732.
doi:10.1093/eurheartj/ehl488

Fuster V, Ryden LE, Cannom DS, Crijns HIJ, Curtis AB,
Ellenbogen KA, Halperin JL, Le Heuzey JY, Kay GN, Lowe JE,
Olsson SB, Prystowsky EN, Tamargo JL, Wann S (2006) ACC/
AHA/ESC 2006 guidelines for the management of patients with
atrial fibrillation-executive summary: a report of the American
College of Cardiology/American Heart Association Task Force
on Practice Guidelines and the European Society of Cardiology
Committee for Practice Guidelines (Writing Committee to Revise
the 2001 Guidelines for the Management of Patients with Atrial
Fibrillation). Eur Heart J 27(16):1979-2030. doi:10.1093/eurheartj/
ehl176

Gao F, Zhou YJ, Wang ZJ, Shen H, Liu XL, Nie B, Yan ZX,
Yang SW, de Jia A, Yu M (2010) Comparison of different
antithrombotic regimens for patients with atrial fibrillation


http://dx.doi.org/10.1093/eurheartj/ehp213
http://dx.doi.org/10.1016/j.amjcard.2011.10.004
http://dx.doi.org/10.1007/s00392-010-0136-8
http://dx.doi.org/10.1007/s00392-011-0301-8
http://dx.doi.org/10.1007/s00392-010-0259-y
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.685313
http://dx.doi.org/10.1161/CIRCULATIONAHA.106.685313
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.187397
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.187397
http://dx.doi.org/10.1016/j.amjcard.2008.08.028
http://dx.doi.org/10.1016/S0140-6736(07)61444-5
http://dx.doi.org/10.1016/S0140-6736(07)61444-5
http://dx.doi.org/10.1016/j.jacc.2007.02.027
http://dx.doi.org/10.1016/j.jacc.2007.02.027
http://dx.doi.org/10.1016/S0140-6736(09)61484-7
http://dx.doi.org/10.1016/S0140-6736(09)61484-7
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.924944
http://dx.doi.org/10.1160/TH09-08-0580
http://dx.doi.org/10.1093/eurheartj/ehm186
http://dx.doi.org/10.1093/eurheartj/ehl488
http://dx.doi.org/10.1093/eurheartj/ehl176
http://dx.doi.org/10.1093/eurheartj/ehl176

Clin Res Cardiol (2013) 102:289-297

297

36.

37.

38.

39.

40.

41.

undergoing drug-eluting stent implantation. Circ J 74(4):701-708
pii:JST.JSTAGE/circj/CJ-09-0880

Rogacka R, Chieffo A, Michev I, Airoldi F, Latib A, Cosgrave J,
Montorfano M, Carlino M, Sangiorgi GM, Castelli A, Godino C,
Magni V, Aranzulla TC, Romagnoli E, Colombo A (2008) Dual
antiplatelet therapy after percutaneous coronary intervention with
stent implantation in patients taking chronic oral anticoagulation.
JACC Cardiovasc Interv 1(1):56-61. doi:10.1016/j.jcin.2007.
11.004

Pasceri V, Patti G, Pristipino C, Pelliccia F, Irini D, Varveri A,
Roncella A, Di Sciascio G, Speciale G (2010) Safety of drug
eluting stents in patients on chronic anticoagulation using long-
term single antiplatelet treatment with clopidogrel. Catheter
Cardiovasc Interv 75(6):936-942. doi:10.1002/ccd.22380

Ukena C, Bohm M, Schirmer SH (2012) Hot topics in cardiology:
data from IABP-SHOCK 1II, TRILOGY-ACS, WOEST,
ALTIDUDE, FAME II and more. Clin Res Cardiol 101(11):861—
874. doi:10.1007/s00392-012-0511-8

Kober L, Swedberg K, McMurray JJ, Pfeffer MA, Velazquez EJ,
Diaz R, Maggioni AP, Mareev V, Opolski G, Van de Werf F,
Zannad F, Ertl G, Solomon SD, Zelenkofske S, Rouleau JL,
Leimberger JD, Califf RM (2006) Previously known and newly
diagnosed atrial fibrillation: a major risk indicator after a myo-
cardial infarction complicated by heart failure or left ventricular
dysfunction. Eur J Heart Fail 8(6):591-598

Antman EM, Anbe DT, Armstrong PW, Bates ER, Green LA,
Hand M, Hochman JS, Krumholz HM, Kushner FG, Lamas GA,
Mullany CJ, Ornato JP, Pearle DL, Sloan MA, Smith SC Jr,
Alpert JS, Anderson JL, Faxon DP, Fuster V, Gibbons RJ,
Gregoratos G, Halperin JL, Hiratzka LF, Hunt SA, Jacobs AK
(2004) ACC/AHA guidelines for the management of patients
with ST-elevation myocardial infarction: a report of the Ameri-
can College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee to Revise the 1999
Guidelines for the Management of Patients with Acute Myocar-
dial Infarction). Circulation 110(9):82-292

Antman EM, Hand M, Armstrong PW, Bates ER, Green LA,
Halasyamani LK, Hochman JS, Krumholz HM, Lamas GA,
Mullany CJ, Pearle DL, Sloan MA, Smith SC Jr, Anbe DT,
Kushner FG, Ornato JP, Jacobs AK, Adams CD, Anderson JL,
Buller CE, Creager MA, Ettinger SM, Halperin JL, Hunt SA,
Lytle BW, Nishimura R, Page RL, Riegel B, Tarkington LG,
Yancy CW (2008) 2007 Focused Update of the ACC/AHA 2004
Guidelines for the Management of Patients With ST-Elevation

42.

43.

44,

Myocardial Infarction: a report of the American College of
Cardiology/American Heart Association Task Force on Practice
Guidelines: developed in collaboration With the Canadian
Cardiovascular Society endorsed by the American Academy of
Family Physicians: 2007 Writing Group to Review New Evi-
dence and Update the ACC/AHA 2004 Guidelines for the Man-
agement of Patients With ST-Elevation Myocardial Infarction,
Writing on Behalf of the 2004 Writing Committee. Circulation
117(2):296-329. doi:10.1161/CIRCULATIONAHA.107.188209

Kushner FG, Hand M, Smith SC Jr, King SB 3rd, Anderson JL,
Antman EM, Bailey SR, Bates ER, Blankenship JC, Casey DE Jr,
Green LA, Hochman JS, Jacobs AK, Krumholz HM, Morrison
DA, Ornato JP, Pearle DL, Peterson ED, Sloan MA, Whitlow PL,
Williams DO (2009) 2009 focused updates: ACC/AHA guide-
lines for the management of patients with ST-elevation myocar-
dial infarction (updating the 2004 guideline and 2007 focused
update) and ACC/AHA/SCALI guidelines on percutaneous coro-
nary intervention (updating the 2005 guideline and 2007 focused
update) a report of the American College of Cardiology Foun-
dation/American Heart Association Task Force on Practice
Guidelines. J Am Coll Cardiol 54(23):2205-2241. doi:10.1016/j.
jace.2009.10.015

Smith SC Jr, Feldman TE, Hirshfeld JW Jr, Jacobs AK, Kern MJ,
King SB 3rd, Morrison DA, O’Neill WW, Schaff HV, Whitlow
PL, Williams DO, Antman EM, Adams CD, Anderson JL, Faxon
DP, Fuster V, Halperin JL, Hiratzka LF, Hunt SA, Nishimura R,
Ornato JP, Page RL, Riegel B (2006) ACC/AHA/SCAI 2005
guideline update for percutaneous coronary intervention—sum-
mary article: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines
(ACC/AHA/SCAI Writing Committee to Update the 2001
Guidelines for Percutaneous Coronary Intervention). Circulation
113(1):156-175. doi:10.1161/CIRCULATIONAHA.105.170815

Smith SC Jr, Dove JT, Jacobs AK, Kennedy JW, Kereiakes D,
Kern MJ, Kuntz RE, Popma JJ, Schaff HV, Williams DO,
Gibbons RJ, Alpert JP, Eagle KA, Faxon DP, Fuster V, Gardner
TJ, Gregoratos G, Russell RO (2001) ACC/AHA guidelines for
percutaneous coronary intervention (revision of the 1993 PTCA
guidelines)-executive summary: a report of the American College
of Cardiology/American Heart Association task force on practice
guidelines (committee to revise the 1993 guidelines for percuta-
neous transluminal coronary angioplasty) endorsed by the Society
for Cardiac Angiography and Interventions. Circulation 103(24):
3019-3041

@ Springer


http://dx.doi.org/10.1016/j.jcin.2007.11.004
http://dx.doi.org/10.1016/j.jcin.2007.11.004
http://dx.doi.org/10.1002/ccd.22380
http://dx.doi.org/10.1007/s00392-012-0511-8
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.188209
http://dx.doi.org/10.1016/j.jacc.2009.10.015
http://dx.doi.org/10.1016/j.jacc.2009.10.015
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.170815

	Prognosis of patients with atrial fibrillation undergoing percutaneous coronary intervention receiving drug eluting stents
	Abstract
	Background
	Patients and methods
	Results
	Conclusions

	Introduction
	Methods
	Patients and data collection
	Documentation
	Endpoints
	Statistical analysis

	Results
	Cardiac status at hospital admission
	In-hospital outcomes and 1-year incidence of adverse events
	Anticoagulation in AF patients undergoing DES implantation

	Discussion
	Comparison to previous data
	AF in patients with DES implantation
	Anticoagulation
	Limitations
	Clinical implications

	Conclusions
	Conflict of interest
	Steering committee
	References


