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Abstract

Background: Atrial fibrillation (AF) is one of the leading causes of 
acute ischemic stroke requiring anticoagulation. Many patients expe-
rience treatment interruption in the hospital setting. The aim of this 
study was to evaluate the effect of anticoagulation interruption on 
short-term risk of ischemic stroke in hospitalized patients with AF.

Methods: We performed a retrospective medical record review using 
the Hospital Corporation of America (HCA) database. We included 
patients admitted to our institution between December 2015 and De-
cember 2018 who had a prior history of AF. Patients were excluded if 
they had ischemic stroke, hemorrhagic stroke, history venous throm-
boembolism or mechanical valve on admission. We compared the in-
cidence of ischemic stroke in patients in whom anticoagulation was 
interrupted for more than 48 h to those who continued anticoagulation.

Results: A total of 2,277 patients with history of AF were included 
in the study. In this cohort, 79 patients (3.47%) had anticoagulation 
interruption of more than 48 h during their hospital stay. There was no 
difference in incidence of stroke between the interruption and no inter-
ruption groups (1.27% (n = 1) vs. 0.23% (n = 5), P = 0.19). Interruption 
of anticoagulation did not associate with a significant increase in the 
risk of in-hospital ischemic stroke. CHA2DS2VASc score was a strong 
predictor of in-hospital stroke risk regardless of anticoagulation inter-
ruption (odds ratio: 7.199, 95% confidence interval: 2.920 - 17.751).

Conclusion: In this study, the in-hospital incidence of ischemic 

stroke in patients with AF did not significantly increase by short-term 
anticoagulation interruption.
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Introduction

Atrial fibrillation (AF) is the most prevalent arrhythmia and car-
ries with it an increased risk of thromboembolism. Therefore, 
anticoagulation therapy is indicated in certain patients with AF 
[1, 2]. Risk factors that increase the likelihood of stroke or sys-
temic thromboembolism have been incorporated into a scoring 
system (CHA2DS2VASc score) which was developed to predict 
1-year risk of stroke [3-6]. These risk factors include congestive 
heart failure (CHF), hypertension (HTN), age, diabetes, history 
of stroke or transient ischemic attack (TIA), vascular disease 
and gender. A CHA2DS2VASc score of ≥ 2 warrants the use of 
anticoagulation therapy due to higher risks of stroke.

Anticoagulation interruption is frequently indicated in hos-
pitalized patients, most commonly due to procedures or bleed-
ing. Multiple factors are considered prior to making the deci-
sion to interrupt anticoagulation to balance bleeding risk versus 
risk of stroke. However, anticoagulation management varies 
widely due to lack of adequate data. The American College of 
Cardiology (ACC) published the 2017 expert consensus deci-
sion pathway for peri-procedural management of anticoagula-
tion [7-9]. However, this approach is taken from studies done in 
mostly intermediate risk patients undergoing elective outpatient 
procedures and the management of high-risk patients remains 
controversial. The aim of this study was to evaluate the effect 
of anticoagulation interruption on short-term risk of stroke in 
patients with AF who are hospitalized.

Materials and Methods

A retrospective medical record review of patients admitted 
with a primary or secondary diagnosis of AF was conducted. 
Data were pulled from the Hospital Corporation of America 
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(HCA) database for patients admitted to our institution from 
December 2015 through December 2018 using Teradata SQL. 
Analyses were done using SAS 9.4 software. We included pa-
tients 18 years or older who were admitted to the hospital with 
a primary or secondary diagnosis of AF who had anticoagu-
lation interruption without heparin bridge vs. non-interrupted 
group. We excluded patients who had acute ischemic cerebro-
vascular accident (CVA), hemorrhagic CVA, mechanical heart 
valves, previous or current deep vein thrombosis or pulmonary 
embolism on admission. This study was exempted from IRB, 
and it was conducted in compliance with the ethical standards 
of the responsible institution on human subjects as well as with 
the Helsinki Declaration.

Definitions

Anticoagulation was defined as the use of warfarin, dabi-
gatran, rivaroxaban, apixaban or edoxaban. We defined an-
ticoagulation interruption as a time frame of more than 48 
h off anticoagulation. Primary outcome was the in-hospital 
incidence of stroke. Secondary outcomes included major 
bleeding, mortality, readmission rate within 90 days and the 
average length of hospital stay (LOS). Bleeding was defined 
according to the ICD 10 codes as follows: acute or chronic 
gastric ulcer with hemorrhage and/or perforation, acute or 
chronic duodenal ulcer with hemorrhage and/or perforation, 
acute or chronic peptic ulcer with hemorrhage and/or per-
foration, acute or chronic gastrojejunal ulcer with hemor-
rhage and/or perforation, gastrointestinal hemorrhage, acute 
bleeding from esophageal varices, epistaxis, hematemesis, 
melena, acute or chronic gastritis with bleeding, alcoholic 
gastritis with bleeding, acute or chronic atrophic gastritis 
with bleeding, acute or chronic duodenitis with bleeding, 
angiodysplasia with bleeding, hemorrhage of anus or rec-
tum, intracranial hemorrhage, subarachnoid hemorrhage, 
subdural hemorrhage, extradural hemorrhage and epidural 
hemorrhage. CHA2DS2VASc score was calculated using the 
description by Lip et al and included age, gender, history of 
CHF, history of HTN, history of CVA/TIA/thromboembo-
lism, history of vascular disease (prior myocardial infarction 
(MI), peripheral artery disease (PAD), aortic plaque) and his-
tory of diabetes [10-12].

Statistical analysis

Baseline characteristics and outcomes were summarized by 
frequency tabulation and means with standard deviations as 
appropriate to compare patients with anticoagulation interrup-
tion vs. no interruption. T-tests were used to test for differences 
in-group means. Chi-square and Fisher’s exact tests were used 
to test for differences in categorical variables (Fisher’s exact 
tests used when one group in the comparison has less than five 
observations). Data were pulled from the HCA database using 
Teradata SQL. All analyses were done using SAS 9.4 software.

To further evaluate the effect of anticoagulation interrup-
tion on the incidence of ischemic stroke, it was adjusted to 
CHADS2VASc score in a logistic regression model.

Results

A total of 2,277 patients were included in the study. In this 
cohort, mean age was 72.9 ± 11 years and 50.6% were female. 
A total of 79 patients out of 2,277 (3.47%) had anticoagulation 
interruption in more than 48 h (median interruption of 67 h). 
Compared to non-interruption group, patients with anticoagu-
lation interruption were older (mean age 76.35 ± 9.45 vs. 72.76 
± 11.14 years, P = 0.001), had slightly higher CHADS2VASc 
score (3.78 vs. 3.42, P = 0.01), more likely to have heart failure 
and less likely to have HTN. Other characteristics and differ-
ences between anticoagulation interruption and non-interrup-
tion groups are summarized in Table 1.

Only six patients out of 2,277 (0.26%) had acute ischemic 
stroke during their hospital stay: one patient (1.27%) in the 
anticoagulation interruption group, and five patients (0.23%) 
in the non-interruption group. There was no statistically sig-
nificant difference in incidence of ischemic stroke between the 
two groups (1.27% vs. 0.23%, P = 0.19) (Table 2).

Short-term interruption of anticoagulation was not associ-
ated with a significant increased risk of in-hospital ischemic 
stroke. CHA2DS2VASc score was an independent strong pre-
dictor of in-hospital stroke (odds ratio (OR): 7.199, 95% con-
fidence interval (CI): 2.920 - 17.751) (Table 3). The risk of is-
chemic stroke increased significantly in the moderate and high 
risk CHA2DS2VASc categories (score ≥ 5), only one patient 
developed stroke in the anticoagulation interruption group and 
had a CHADS2VASc score ≥ 7. None of the patients in the low 
risk group CHA2DS2VASc < 5 had a stroke (Table 4). Details 
of the six patients who developed a stroke in the hospital are 
summarized in Table 5.

In terms of secondary outcomes in anticoagulation inter-
ruption versus non-interruption groups, results were as fol-
lows: mortality (0 vs. 0.23%, P = 1), bleeding (3.8% vs. 0.91%, 
P = 0.04), number of readmissions within 90 days (48.1% vs. 
36.3%, P = 0.04) and average LOS (7.54 vs. 2.5 days, P < 
0.0001). There was a statistically significant difference be-
tween two groups in terms of bleeding, readmissions and av-
erage LOS. There was no difference in in-hospital mortality 
between the two groups.

Discussion

In this study, the in-hospital incidence of ischemic stroke in 
patients with AF did not significantly increase with short-
term anticoagulation interruption. CHA2DS2VASc score was 
a strong predictor of the risk of in-hospital stroke regardless of 
anticoagulation interruption. The risk of ischemic stroke was 
significantly increased in the moderate (CHA2DS2VASc score 
5 - 6) and high-risk (CHA2DS2VASc ≥ 7) groups.

The results of the study are important in two ways. First, 
previous studies have quantified 30-day and 1-year risk for is-
chemic stroke [13-16]; however, our study quantifies the short-
term in-hospital risk of ischemic stroke in AF patients who are 
admitted to the hospital. This gives physicians more solid data 
to weigh risk versus benefit of interrupting anticoagulation in 
hospitalized patients with high bleeding risk. The CHA2DS-
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2VASc score was formulated to predict the 1-year risk of is-
chemic stroke and has not been validated to predict short-term 
outcomes. Our study supports the common practice of using 
CHA2DS2VASC score as a predictor of short-term ischemic 
stroke risk in hospitalized patients with AF.

Second, our study included hospitalized patients with AF 
who had anticoagulation interruption for any reason. Most 

studies on anticoagulation interruption included patients 
undergoing elective procedures. The BRIDGE trial which 
was the first prospective multicenter randomized controlled 
trial of patients with AF undergoing procedures showed no 
significant difference between treatments interrupted group 
compared to non-interrupted group with regards to stroke, 
systemic thromboembolism or TIA at 30 days. In our study 

Table 1.  Patient Characteristics of Anticoagulation Interruption Versus No Interruption Groups

Variables Anticoagulant interruption 48 h+  
(N = 79)

No anticoagulation interruption  
(N = 2,198) P-value

Age (mean ± SD) 76.35 ± 9.45 72.76 ± 11.14 0.001
Male, n (%) 32 (40.51) 1,091 (49.64) 0.14
CHA2DS2VASc (mean ± SD) 3.78 ± 1.23 3.42 ± 1.33 0.01
Ischemic CVA, n (%) 1 (1.27) 5 (0.23) 0.19
CHF, n (%) 43 (54.43) 666 (30.30) < 0.001
HTN, n (%) 31 (39.24) 1,247 (56.73) 0.002
Age ≥ 75 years, n (%) 49 (62.03) 1,039 (47.27) 0.011
Age 65 - 74 years, n (%) 21 (26.58) 731 (33.26) 0.23
Diabetes, n (%) 20 (25.32) 629 (28.62) 0.61
Vascular disease, n (%) 37 (46.84) 972 (44.22) 0.65
Bleeding, n (%) 3 (3.80) 20 (0.91) 0.04
Mortality, n (%) 0 (0) 5 (0.23) 1.00
Readmission within 90 days, n (%) 38 (48.10) 799 (36.35) 0.04
Average LOS (mean ± SD) 7.54 ± 4.58 2.55 ± 2.19 < 0.0001

SD: standard deviation; CVA: cerebrovascular accident; CHF: congestive heart failure; HTN: hypertension; LOS: length of hospital stay.

Table 2.  Association of Selected Factors With Acute In-Hospital Ischemic Stroke in Hospitalized Patients With a History of AF

Variables Ischemic CVA No ischemic CVA P-value
Age (mean ± SD) 77.00 ± 6.57 (N = 6) 72.87 ± 11.12 (N = 2,271) 0.1853
Male, n (%) 2 (33.33) 1,121 (49.36) 0.6873
Female, n (%) 4 (66.66) 1,150 (50.64) 0.6873
CHA2DS2VASc (mean ± SD) 6.00 ± 0.894 3.4280 ± 1.32 0.0009
CHF, n (%) 1 (16.67) 708 (31.18) 0.6725
HTN, n (%) 5 (83.33) 1,273 (56.05) 0.2392
Age ≥ 75 years, n (%) 4 (66.67) 1,084 (47.73) 0.4342
Age 65 - 74 years, n (%) 2 (33.33) 750 (33.03) 1.0000
Diabetes, n (%) 2 (33.33) 647 (28.49) 0.6803
Vascular disease, n (%) 2 (33.33) 1,007 (44.34) 0.6991
Anticoagulation interrupted, n (%) 1 (16.67) 78 (3.43) 0.1911
No anticoagulation interruption, n (%) 5 (83.33) 2,193 (96.57) 0.1911
Bleeding, n (%) 0 (0) 23 (1.01) 1.000
Mortality, n (%) 0 (0) 5 (0.22) 1.000
Readmission within 90 days, n (%) 3 (50) 834 (36.72) 0.6754
Average LOS (mean ± SD) 6.50 ± 10.13 2.71 ± 2.44 0.4021

AF: atrial fibrillation; SD: standard deviation; CVA: cerebrovascular accident; CHF: congestive heart failure; HTN: hypertension; LOS: length of hos-
pital stay.
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we included all patients who had their anticoagulation inter-
rupted and not bridged with heparin regardless of the reason. 
We could not ascertain the specific reason for the interrup-
tion though due to limitation in the data extraction. The rate 
of ischemic events was similar to that seen in the BRIDGE 
trial which was 0.3-0.4% for arterial thrombotic events over 
30 days [17, 18].

Our results are in line with current guidelines. In the 2017 
ACC guidelines [7-9], the ACC estimates the peri-procedural 
risk in AF patients at 0.35% for 30 days (based on BRIDGE 
and ORBIT AF studies) and recommends estimating an in-
dividual’s daily risk of stroke or TIA by dividing the annual 
stroke risk by 365 days [9, 19, 20]. However, this approach is 
taken from studies done in mostly intermediate risk patients 
undergoing elective procedures. Our study adds to the current 
literature by providing the actual rate of stroke during hospi-

talization which is higher than what would be expected using 
the ACC method of estimation. Although the ACC recom-
mends that patients at highest risk for thromboembolic events 
without excessive bleeding risk should consider bridging, it 
acknowledges that whether or not to bridge patients with AF 
and a high CHA2DS2VASc score remains unclear. However, 
based on available data, some physicians consider bridging 
anticoagulation for patients with a confirmed recent stroke. 
Our study results agree with the ACC guidelines. It shows 
that the risk of acute stroke in low risk patients (CHA2DS-
2VASc < 5) is negligible and this population can be safely 
taken off anticoagulation. And all stroke cases occurred in 
intermediate or high-risk group. The lack of statistically sig-
nificant difference in the incidence of stroke between the two 
groups in intermediate and high-risk patients is likely due to 
small number of events.

Table 3.  CHA2DS2VASc Significantly Associated With the Outcome Variable of In-Hospital CVA

Effect Odds ratio 95% Confidence interval
Any interruption 48+ h (1: presence vs. 0: no presence) 4.21 0.39 44.89
CHA2DS2VASc 7.20 2.92 17.75

Patients with higher CHA2DS2VASc scores are more likely than those with lower CHA2DS2VASc scores to have an in-hospital CVA. CHA2DS2VASc: 
congestive heart failure/left ventricular dysfunction, hypertension, age > 75 (two points), diabetes mellitus, history of stroke/TIA or thromboembolism 
(two points), vascular disease (prior myocardial infarction, peripheral artery disease, aortic plaque), age 65 - 74, sex category. CVA: cerebrovascular 
accident; TIA: transient ischemic attack.

Table 4.  Incidence of Acute Ischemic CVA in Relation to CHA2DS2VASc Risk Categories

CHA2DS2VASc risk groups Acute ischemic CVA in pa-
tients with AC interruption

Acute ischemic CVA in patients 
without AC interruption P-value

Low risk (score of 0 - 4) (N = 1,818) 0/60 (0%) 0/1,758 (0%) 1.000
Intermediate risk (score of 5 - 6) (N = 446) 0/18 (0%) 4/428 (0.94%) 1.000
High risk (score ≥ 7) (N = 13) 1/1 (100%) 1/12 (8.33%) 0.1538

There is not a significant difference in the number of people that had a stroke between interruption and non-interruption groups, within each CHA2DS-
2VASc risk category. Majority of the patients who suffered stroke were in the intermediate and high-risk categories. CVA: cerebrovascular accident; 
AC: anticoagulation.

Table 5.  Details of the Six Patients Who Developed a Stroke in the Hospital

Patient Primary final 
diagnosis Secondary diagnoses INR on 

admission
Anticoagulant prior 
to admission

Anticoagulation 
interruption > 48 h

1 Paroxysmal AF Type 2 DM, HTN, HLD, obesity 0.96 Apixaban 5 mg twice daily No
2 AFL Type 2 DM, HTN, HLD, OSA, obesity 1.03 Warfarin 3 mg daily No
3 Atherosclerotic 

heart disease
AF, HTN, HLD, dementia 4.47 Warfarin 4 mg daily No

4 AFL HTN, HLD, COPD, HFpEF, PVD, 
CKD, CAD, history of lung cancer

1.10 Rivaroxaban 10 mg daily No

5 AF AMS, HTN, HLD 0.97 Apixaban 2.5 mg twice daily No
6 AFL CAP, severe sepsis with septic shock, 

COPD, acute post-hemorrhagic anemia, 
AKI, HFpEF, NHL, obesity, hypothyroidism

1.47 None Yes

AF: atrial fibrillation; AFL: atrial flutter; DM: diabetes mellitus; HTN: hypertension; HLD: hyperlipidemia; OSA: obstructive sleep apnea; COPD: chronic 
obstructive pulmonary disease; HFpEF: heart failure with preserved ejection fraction; PVD: peripheral vascular disease; CKD: chronic kidney dis-
ease; CAD: coronary artery disease; AMS: altered mental status; CAP: community-acquired pneumonia; NHL: non-Hodgkin’s lymphoma.
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Study limitations

The study should be interpreted in the light of following limi-
tations. First, this is a single center retrospective study, and 
the risk of selection bias could not be eliminated. Second, the 
incidence of acute ischemic stroke during short period of time 
(hospitalization time) is very low, and that will probably de-
crease the power of the study and limit our ability to evalu-
ate the impact of continued anticoagulation in high-risk group. 
Third, the reason for anticoagulation interruption could not be 
ascertained due to the administrative nature of the data. Lastly, 
patients on antiplatelet medications were not excluded in this 
study which may potentially affect the outcomes including but 
not limited stroke prevention or bleeding rates.

Conclusion

In hospitalized patients with AF the incidence of ischemic 
stroke during hospitalization is low and did not significantly 
increase with short-term interruption of anticoagulation. The 
incidence of ischemic stroke in hospitalized patients with AF 
is strongly correlated with CHA2DS2VASc score. Further in-
vestigations are needed to evaluate the impact of duration of 
anticoagulation interruption on stroke incidence in high-risk 
group.

Acknowledgments

None to declare.

Financial Disclosure

None to declare.

Conflict of Interest

None to declare.

Informed Consent

Not applicable.

Author Contributions

Access to data: Syed Hasan, Faluk and Abusaada had full ac-
cess to all of the data in the study and take responsibility for 
the integrity of the data and the accuracy of the data analysis. 
They contributed equally to this work. Concept and design: 
Syed Hasan, Faluk, Abusaada, Albaeni, Abdelmaseih, Patel, 
and Chacko. Acquisition, analysis, or interpretation of data: 
Syed Hasan, Faluk, Finer, Patel and Abusaada. Drafting of the 

manuscript: Syed Hasan, Faluk, Abdelmaseih, Patel, and Th-
akker. Critical revision of the manuscript for important intel-
lectual content: Syed Hasan, Faluk, Abdelmaseih, Abusaada, 
Albaeni and Chacko. Statistical analysis: Alexis Finer. Super-
vision: Abusaada and Albaeni.

Data Availability

The authors declare that data supporting the findings of this 
study are available within the article.

References

1. Chugh SS, Havmoeller R, Narayanan K, Singh D, Rien-
stra M, Benjamin EJ, Gillum RF, et al. Worldwide epide-
miology of atrial fibrillation: a Global Burden of Disease 
2010 Study. Circulation. 2014;129(8):837-847.

2. Dunn AS, Spyropoulos AC, Turpie AG. Bridging therapy 
in patients on long-term oral anticoagulants who require 
surgery: the Prospective Peri-operative Enoxaparin Co-
hort Trial (PROSPECT). J Thromb Haemost 2007; 5: 
2211–2218.

3. Gage BF, Waterman AD, Shannon W, Boechler M, 
Rich MW, Radford MJ. Validation of clinical clas-
sification schemes for predicting stroke: results from 
the National Registry of Atrial Fibrillation. JAMA. 
2001;285(22):2864-2870.

4. Gage BF, van Walraven C, Pearce L, Hart RG, Koudstaal 
PJ, Boode BS, Petersen P. Selecting patients with atrial 
fibrillation for anticoagulation: stroke risk stratification in 
patients taking aspirin. Circulation. 2004;110(16):2287-
2292.

5. Garwood CL, Korkis B, Grande D, Hanni C, Morin A, 
Moser LR. Anticoagulation bridge therapy in patients with 
atrial fibrillation: recent updates providing a rebalance of 
risk and benefit. Pharmacotherapy. 2017;37(6):712-724.

6. Kaatz S, Douketis JD, Zhou H, Gage BF, White RH. Risk 
of stroke after surgery in patients with and without chron-
ic atrial fibrillation. J Thromb Haemost. 2010;8(5):884-
890.

7. You JJ, Singer DE, Howard PA, Lane DA, Eckman MH, 
Fang MC, Hylek EM, et al. Antithrombotic therapy for 
atrial fibrillation: Antithrombotic Therapy and Preven-
tion of Thrombosis, 9th ed: American College of Chest 
Physicians Evidence-Based Clinical Practice Guidelines. 
Chest. 2012;141(2 Suppl):e531S-e575S.

8. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, 
Casadei B, Castella M, et al. 2016 ESC Guidelines for the 
management of atrial fibrillation developed in collabora-
tion with EACTS. Eur Heart J. 2016;37(38):2893-2962.

9. Doherty JU, Gluckman TJ, Hucker WJ, Januzzi JL, Jr., 
Ortel TL, Saxonhouse SJ, Spinler SA. 2017 ACC expert 
consensus decision pathway for periprocedural manage-
ment of anticoagulation in patients with nonvalvular atri-
al fibrillation: a report of the American college of cardiol-
ogy clinical expert consensus document task force. J Am 
Coll Cardiol. 2017;69(7):871-898.



Articles © The authors   |   Journal compilation © Cardiol Res and Elmer Press Inc™   |   www.cardiologyres.org230

Acute Ischemic Stroke in Patients With AF Cardiol Res. 2021;12(4):225-230

10. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Re-
fining clinical risk stratification for predicting stroke and 
thromboembolism in atrial fibrillation using a novel risk 
factor-based approach: the euro heart survey on atrial fi-
brillation. Chest. 2010;137(2):263-272.

11. Schulman S, Kearon C, Subcommittee on Control of Anti-
coagulation of the Scientific, Standardization Committee 
of the International Society on Thrombosis, Haemostasis. 
Definition of major bleeding in clinical investigations of 
antihemostatic medicinal products in non-surgical pa-
tients. J Thromb Haemost. 2005;3(4):692-694.

12. Okumura K, Inoue H, Atarashi H, Yamashita T, Tomita 
H, Origasa H, Investigators JRR. Validation of CHA(2)
DS(2)-VASc and HAS-BLED scores in Japanese patients 
with nonvalvular atrial fibrillation: an analysis of the J-
RHYTHM Registry. Circ J. 2014;78(7):1593-1599.

13. Siegal D, Yudin J, Kaatz S, Douketis JD, Lim W, Spy-
ropoulos AC. Periprocedural heparin bridging in patients 
receiving vitamin K antagonists: systematic review and 
meta-analysis of bleeding and thromboembolic rates. Cir-
culation. 2012;126(13):1630-1639.

14. Douketis JD, Healey JS, Brueckmann M, Eikelboom JW, 
Ezekowitz MD, Fraessdorf M, Noack H, et al. Periopera-
tive bridging anticoagulation during dabigatran or warfa-
rin interruption among patients who had an elective sur-
gery or procedure. Substudy of the RE-LY trial. Thromb 
Haemost. 2015;113(3):625-632.

15. Cavallari I, Ruff CT, Nordio F, Deenadayalu N, Shi M, 
Lanz H, Rutman H, et al. Clinical events after interrup-

tion of anticoagulation in patients with atrial fibrilla-
tion: An analysis from the ENGAGE AF-TIMI 48 trial. 
Int J Cardiol. 2018;257:102-107.

16. Holbrook A, Schulman S, Witt DM, Vandvik PO, Fish J, 
Kovacs MJ, Svensson PJ, et al. Evidence-based manage-
ment of anticoagulant therapy: antithrombotic therapy 
and prevention of thrombosis, 9th ed: American College 
of Chest Physicians Evidence-Based Clinical Practice 
Guidelines. Chest. 2012;141(2 Suppl):e152S-e184S.

17. Essebag V, Proietti R, Birnie DH, Wang J, Douketis J, 
Coutu B, Parkash R, et al. Short-term dabigatran inter-
ruption before cardiac rhythm device implantation: 
multi-centre experience from the RE-LY trial. Europace. 
2017;19(10):1630-1636.

18. Kim TH, Kim JY, Mun HS, Lee HY, Roh YH, Uhm JS, 
Pak HN, et al. Heparin bridging in warfarin anticoagulation 
therapy initiation could increase bleeding in non-valvular 
atrial fibrillation patients: a multicenter propensity-matched 
analysis. J Thromb Haemost. 2015;13(2):182-190.

19. Steinberg BA, Peterson ED, Kim S, Thomas L, Gersh BJ, 
Fonarow GC, Kowey PR, et al. Use and outcomes asso-
ciated with bridging during anticoagulation interruptions 
in patients with atrial fibrillation: findings from the Out-
comes Registry for Better Informed Treatment of Atrial 
Fibrillation (ORBIT-AF). Circulation. 2015;131(5):488-
494.

20. Krishnamoorthy A, Ortel T. A bridge to nowhere? Ben-
efits and risks for periprocedural anticoagulation in atrial 
fibrillation. Curr Cardiol Rep. 2016;18(10):101.


