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Abstract 
Atrial fibrillation is the culprit causal mechanism of twenty percent of acute ischemic strokes. As 
the population of Delaware ages, atrial fibrillation is a growing cause of stroke. Thus, the 
detection of atrial fibrillation and treatment of this cardioembolic risk factor of stroke is 
paramount. 

Atrial Fibrillation Definitions 
Atrial fibrillation (AF) is a type of cardiac arrhythmia characterized by irregular and often rapid 
electrical activity in the atria. During AF, the atria quiver instead of contracting normally, which 
can lead to an irregular heart rate and inefficient blood flow. AF can be classified into four types, 
by duration and if it is recurrent or sustained1: 

1. Paroxysmal AF: AF that comes and goes on its own, typically lasting less than 7 
days. 

2. Persistent AF: AF that continues for longer than 7 days, or requires medical 
intervention to terminate. 

3. Long-standing persistent AF: AF that lasts for more than 12 months. 
4. Permanent AF: AF that is present and accepted as a permanent condition, and 

efforts to restore normal rhythm have been discontinued.2 
AF can occur in individuals with underlying heart disease, such as hypertension, coronary artery 
disease, or heart failure, or it can occur in individuals without any known underlying heart 
disease. AF can be asymptomatic or may cause symptoms such as palpitations, shortness of 
breath, chest discomfort, and fatigue.3 

Atrial Fibrillation Epidemiology 
Atrial fibrillation (AF) is the most common arrhythmia in the United States, affecting 
approximately 2.7 million Americans. The prevalence of AF increases with age, with 5% of 
individuals over the age of 65 and 10% of those over the age of 80 having this condition.4 
The incidence of AF is also increasing, with an estimated 160,000 new cases diagnosed each 
year. This increase is likely due to the aging population and the increasing prevalence of risk 
factors such as hypertension, obesity, and diabetes.5 AF is more common in men than women, 
and in individuals of European descent compared to other racial and ethnic groups. However, it 
is important to note that AF can occur in anyone, regardless of age, gender, or ethnicity.6 
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AF is associated with an increased risk of stroke, heart failure, and mortality. The burden of AF 
on the healthcare system is significant, with estimated costs of over $26 billion annually in 
United States.1 AF contributes to more than 20% of acute ischemic strokes.7 

Evaluation and Detection of Atrial Fibrillation 
For patients with acute ischemic stroke, evaluation for occult AF is important. This should 
include electrocardiographic monitoring in the hospital for at least 24 hours.8 For patients with a 
cryptogenic stroke who do not have a contraindication to anticoagulation, further testing with 
outpatient remote monitoring should be considered to evaluate for occult AF. Remote monitoring 
options include outpatient telemetry or an implantable cardiac monitor. 
A 2016 randomized controlled trial showed AF in 30% of 221 patients with implantable cardiac 
monitors and in 3% of 220 control patients after 36 months of follow-up (hazard ratio 8.8; 95% 
CI = 3.5-22.2; P <0.0001).9 It is unknown whether this monitoring with subsequent initiation of 
oral anticoagulants in affected patients will lower the rate of subsequent stroke, but it is now 
routine practice to offer prolonged cardiac monitoring for patients with embolic stroke of 
unknown source (ESUS type stroke).10 
The American Heart Association/American Stroke Association (AHA/ASA) guidelines for 
stroke prevention in patients with previous stroke do not recommend an echocardiogram for all 
patients. However, they do advise that an echocardiogram be obtained for patients with 
cryptogenic stroke of unknown source to evaluate for structural heart pathology.10 While 
transthoracic echocardiography (TTE) alone may not definitively predict the occurrence of AF, 
certain echocardiographic features have been associated with an increased risk of AF. These 
features include left atrial enlargement, left ventricular dysfunction, increased left ventricular 
mass, valvular heart disease, diastolic dysfunction, and left atrial appendage dysfunction.11 

Treatment Options for Atrial Fibrillation 
After the diagnosis of AF is made, it is important to decide who to treat with anti-coagulants. 
The CHA2DS2-VASc score is used to calculate the risk of ischemic stroke in patients with AF 
(Table 1).12 For patients with nonvalvular AF, a CHA2DS2-VASc score of 2 or greater, and an 
acceptably low risk of bleeding, the 2019 AHA/ACC/Hearth Rhythm Society (HRS) guidelines 
for AF management suggest that the use of direct-acting oral anticoagulants (DOACs)-is 
preferable (Table 2).13 For stroke prevention in these patients, recommended DOACs include 
apixaban (Eliquis, 5 mg 2 times/day), dabigatran (Pradaxa, 150 mg 2 times/day), and 
rivaroxaban (Xarelto, 20 mg once daily).14 
Table 1. CHA2DS2-VASc Score to Estimate Stroke Risk in Patients With Atrial Fibrillation12 
Risk Factor (score if yes) Number of 

Points 
Congestive heart failure history 1 
Hypertension history 1 
Age ≥75 years 2 
Diabetes history 1 
Stroke/TIA/thromboembolism history 2 
Vascular disease history (prior MI, PAD) 1 
Age 65-74 years 1 
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Sex category - female 1 
Age <65 years 0 

CHA2DS2-VASc = congestive heart failure, hypertension, age ≥75 years (doubled), diabetes 
mellitus, prior stroke or TIA or thromboembolism (doubled), vascular disease, age 65 to 74 
years, sex category; MI = myocardial infarction; PAD = peripheral artery disease; TIA = 
transient ischemic attack. 
Table 2. CHA2DS2-VASc Score Interpretation 

Score Risk of Ischemic Stroke 
(Event/Hundred Years at 
Risk)a 

0 0.2 
1 0.6 
2 2.2 
3 3.2 
4 4.8 
5 7.2 
6 9.7 
7 11.2 
8 10.8a 
9 12.2 

a Data from the Friberg validation study, but in general would assume the higher the score, the 
higher the risk of ischemic stroke. CHA2DS2-VASc = congestive heart failure, hypertension, age 
≥75 years (doubled), diabetes mellitus, prior stroke or TIA or thromboembolism (doubled), 
vascular disease, age 65 to 74 years, sex category. 
The criteria for modified dosages vary by drug. A reduced dosage of apixaban (2.5 mg 2 
times/day) is recommended if two of three criteria are met: creatinine level of 1.5 mg/dL or 
greater, age 80 years or older, and body weight of 60 kg/132.3 lb or less. A reduced dosage of 
dabigatran (75 mg 2 times/day) is recommended for patients with a creatinine clearance of 15 to 
30 mL/minute. A reduced dosage of rivaroxaban (15 mg once daily) is recommended for patients 
with a creatinine clearance of 50 mL/min or less. 
Shared decision-making is indicated when prescribing these drugs, with patient preference, cost, 
and adherence being considerations.13,14 Patients taking warfarin require regular monitoring to 
achieve and maintain a therapeutic INR. Warfarin is associated with substantial drug-drug 
interactions but its effects can be rapidly reversed. The DOACs have simpler dosing than 
warfarin.15 Dabigatran, rivaroxaban, and apixaban appear to have similar effectiveness, although 
apixaban may be associated with lower bleeding risk and rivaroxaban may be associated with 
higher bleeding risk. Drugs to reverse the effects of DOACs now are available for emergency 
use.15 
For patients with AF who need anticoagulation and who are also on hemodialysis, apixaban 
would be the novel oral anticoagulant of choice. The recommended dosage is 5 mg 2 times/day, 
with a dosage reduction to 2.5 mg 2 times/day for patients 80 years and older and with a body 
weight of 60 kg/132.28 lb or less.3 Controversy exists as to whether any anticoagulant should be 
used in patients receiving dialysis given other risks of bleeding. Shared decision-making should 
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be used in prescribing these drugs.13 The AHA/ACC/HRS guidelines suggest that warfarin or 
apixaban can be used in patients with end-stage renal disease. 
The HAS-BLED (hypertension, abnormal liver/renal function, stroke, bleeding 
tendency/predisposition, labile INR, elderly [older than 65 years], drug/alcohol concomitantly) 
score can be used to calculate the risk of rebleeding in patients with a history of bleeding (Table 
3 and Table 4).16 It has been validated in patients taking warfarin but has not been studied in 
patients taking DOACs. If the annual risk of bleeding is higher than the annual risk of ischemic 
stroke, alternative stroke prophylaxis should be discussed with the patient and considered.13 
Table 3, HAS-BLED Score to Estimate Bleeding Risk in Anticoagulated Patients With Atrial 
Fibrillation16 

Risk Factor Number of 
Points 

Hypertension (uncontrolled, >160 mm Hg systolic) 1 
Renal disease (Cr level >2.26 mg/dL, dialysis or transplant) 1 
Liver disease (cirrhosis or bilirubin >2x ULN with AST/ALT/AP 
>3x ULN) 

1 

Stroke history 1 
Prior major bleeding or predisposition to bleeding 1 
Labile INR (unstable INR, time in therapeutic range <60%) 1 
Elderly (age >65 years) 1 
Drugs (predisposing to bleeding [aspirin, clopidogrel, NSAIDS]) 1 
Alcohol (≥8 drinks/week) 1 

ALT = alanine aminotransferase; AP = alkaline phosphatase; AST = aspartate aminotransferase; 
Cr = creatinine; HAS-BLED = hypertension, abnormal liver/renal function, stroke, bleeding 
tendency/predisposition, labile INR, elderly (>65 years), drugs/alcohol concomitantly; INR = 
international normalized ratio; NSAIDs = nonsteroidal anti-inflammatory drugs; ULN = upper 
limits of normal. 
Table 4. HAS-BLED Score Interpretation17,18 

Score Annual Risk of 
Major Bleeding 
(%) 

Recommendation 

0 0.9 Anticoagulation can be considered 
1 3.4 
2 4.1 
3 5.8 More frequent monitoring and review of risk 

factors. Alternative to anticoagulation can be 
considered 

4 8.9 
5 9.1 
>5 >10a 

aData are limited, but a score >5 is thought to be associated with a high risk of bleeding. 
Patients with AF who cannot undergo anticoagulation may be considered for placement of a left 
atrial appendage device, closure device, or surgical ligation of the left atrial appendage.13,14 Use 
of a closure device has been found to be noninferior compared with a DOAC in preventing a 
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composite of stroke, transient ischemic attack (TIA), embolism, mortality, and bleeding in 
patients with AF.19 
For patients who recently had stroke due to AF, the question when to re-initiate anti-coagulation 
often occurs. One recent large observational trial, the ELAN study, looked at this question.20 
Small stroke was defined as <1.5 cm size stroke. Moderate size stroke was one superficial branch 
occlusion. Large stroke was defined as involving one branch or more, or a >1.5cm infarct in the 
brainstem. The early group started anticoagulation in 48 hours for small/moderate strokes and on 
day 6-7 for large strokes. The late group had initiation of a DOAC in participants with a minor 
stroke on day 3 or 4 after stroke onset, in moderate strokes on day 6-7, and in participants with a 
major stroke on day 12-14. This study suggests that early re-initiation of anticoagulation is safe 
and better at preventing recurrent ischemic stroke (1.4% vs 2.5% in the late initiation group), 
without significant added burden of hemorrhage (0.2% in both groups). 
In summary, recognition of AF and appropriate treatment of this risk factor is important in the 
prevention of acute ischemic stroke in the aging population. 
Dr. Tai may be contacted at waimei.a.tai@christianacare.org. 

References 
1. January, C. T., Wann, L. S., Alpert, J. S., Calkins, H., Cigarroa, J. E., Cleveland, J. C., Jr., . . 

.. Yancy, C. W., & the American College of Cardiology/American Heart Association Task 
Force on Practice Guidelines. (2014, December 2). 2014 AHA/ACC/HRS guideline for the 
management of patients with atrial fibrillation: A report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines and the Heart 
Rhythm Society. Journal of the American College of Cardiology, 64(21), e1–e76. PubMed 
https://doi.org/10.1016/j.jacc.2014.03.022 

2. American Heart Association. (2021). What is atrial fibrillation (AFib or AF)? Retrieved 
from https://www.heart.org/en/health-topics/atrial-fibrillation/what-is-atrial-fibrillation-afib-
or-af 

3. National Heart, Lung, and Blood Institute. (2011). What is atrial fibrillation? Retrieved from 
https://www.nhlbi.nih.gov/health-topics/atrial-fibrillation 

4. Mozaffarian, D., Benjamin, E. J., Go, A. S., Arnett, D. K., Blaha, M. J., Cushman, M., . . .. 
Turner, M. B., & the Writing Group Members, & the American Heart Association Statistics 
Committee, & the Stroke Statistics Subcommittee. (2016, January 26). Heart disease and 
stroke statistics—2016 update: A report from the American Heart Association. Circulation, 
133(4), e38–e360. PubMed https://doi.org/10.1161/CIR.0000000000000350 

5. Colilla, S., Crow, A., Petkun, W., Singer, D. E., Simon, T., & Liu, X. (2013, October 15). 
Estimates of current and future incidence and prevalence of atrial fibrillation in the U.S. 
adult population. The American Journal of Cardiology, 112(8), 1142–1147.  
PubMedhttps://doi.org/10.1016/j.amjcard.2013.05.063 

6. Schnabel, R. B., Yin, X., Gona, P., Larson, M. G., Beiser, A. S., McManus, D. D., . . . Levy, 
D. (2015, July 11). 50 year trends in atrial fibrillation prevalence, incidence, risk factors, and 
mortality in the Framingham Heart Study: A cohort study. Lancet, 386(9989), 154–162.  
PubMedhttps://doi.org/10.1016/S0140-6736(14)61774-8 

https://pubmed.ncbi.nlm.nih.gov/24685669
https://doi.org/10.1016/j.jacc.2014.03.022
https://pubmed.ncbi.nlm.nih.gov/26673558
https://doi.org/10.1161/CIR.0000000000000350
https://pubmed.ncbi.nlm.nih.gov/23831166
https://pubmed.ncbi.nlm.nih.gov/23831166
https://doi.org/10.1016/j.amjcard.2013.05.063
https://pubmed.ncbi.nlm.nih.gov/25960110
https://pubmed.ncbi.nlm.nih.gov/25960110
https://doi.org/10.1016/S0140-6736(14)61774-8


Doi: 10.32481/djph.2023.08.004 

7. Sposato, L. A., Cipriano, L. E., Saposnik, G., Ruíz Vargas, E., Riccio, P. M., & Hachinski, 
V. (2015, April). Diagnosis of atrial fibrillation after stroke and transient ischaemic attack: 
A systematic review and meta-analysis. Lancet Neurology, 14(4), 377–387. 
https://doi.org/10.1016/S1474-4422(15)70027-X PubMed 

8. Powers, W. J., Rabinstein, A. A., Ackerson, T., Adeoye, O. M., Bambakidis, N. C., Becker, 
K., . . . Tirschwell, D. L. (2019, December). Guidelines for the early management of patients 
with acute ischemic stroke: 2019 update to the 2018 guidelines for the early management of 
acute ischemic stroke: a guideline for healthcare professionals from the American Heart 
Association/American Stroke Association. Stroke, 50(12), e344–e418. 
https://doi.org/10.1161/STR.0000000000000211 PubMed 

9. Brachmann, J., Morillo, C. A., Sanna, T., Di Lazzaro, V., Diener, H. C., Bernstein, R. A., . . 
. Passman, R. S. (2016, January). Uncovering atrial fibrillation beyond short-term 
monitoring in cryptogenic stroke patients: Three-year results from the cryptogenic stroke 
and underlying atrial fibrillation trial. Circulation: Arrhythmia and Electrophysiology, 9(1), 
e003333. https://doi.org/10.1161/CIRCEP.115.003333 PubMed 

10. Kleindorfer, D. O., Towfighi, A., Chaturvedi, S., Cockroft, K. M., Gutierrez, J., Lombardi-
Hill, D., . . . Williams, L. S. (2021, July). 2021 Guideline for the prevention of stroke in 
patients with stroke and transient ischemic attack: A guideline from the American Heart 
Association/American Stroke Association. Stroke, 52(7), e364–e467. 
https://doi.org/10.1161/STR.0000000000000375 PubMed 

11. Verdecchia, P., Reboldi, G., Gattobigio, R., Bentivoglio, M., Borgioni, C., Angeli, F., . . . 
Porcellati, C. (2003, February). Atrial fibrillation in hypertension: Predictors and outcome. 
Hypertension, 41(2), 218–223. https://doi.org/10.1161/01.HYP.0000052830.02773.E4 
PubMed 

12. Lip, G. Y., Nieuwlaat, R., Pisters, R., Lane, D. A., & Crijns, H. J. (2010, February). 
Refining clinical risk stratification for predicting stroke and thromboembolism in atrial 
fibrillation using a novel risk factor-based approach: The euro heart survey on atrial 
fibrillation. Chest, 137(2), 263–272. https://doi.org/10.1378/chest.09-1584 PubMed 

13. January, C. T., Wann, L. S., Calkins, H., Chen, L. Y., Cigarroa, J. E., Cleveland, J. C., Jr., . . 
. Yancy, C. W. (2019, July 9). 2019 AHA/ACC/HRS focused update of the 2014 
AHA/ACC/HRS Guideline for the Management of Patients With Atrial Fibrillation: A 
Report of the American College of Cardiology/American Heart Association Task Force on 
Clinical Practice Guidelines and the Heart Rhythm Society in Collaboration With the 
Society of Thoracic Surgeons. Circulation, 140(2), e125–e151. 
https://doi.org/10.1161/CIR.0000000000000665 PubMed 

14. Meschia, J. F., Bushnell, C., Boden-Albala, B., Braun, L. T., Bravata, D. M., Chaturvedi, S., 
. . .. Wilson, J. A., & the American Heart Association Stroke Council, & the Council on 
Cardiovascular and Stroke Nursing, & the Council on Clinical Cardiology, & the Council on 
Functional Genomics and Translational Biology, & the Council on Hypertension. (2014, 
December). Guidelines for the primary prevention of stroke: A statement for healthcare 
professionals from the American Heart Association/American Stroke Association. Stroke, 
45(12), 3754–3832. https://doi.org/10.1161/STR.0000000000000046 PubMed 

https://doi.org/10.1016/S1474-4422(15)70027-X
https://pubmed.ncbi.nlm.nih.gov/25748102
https://doi.org/10.1161/STR.0000000000000211
https://pubmed.ncbi.nlm.nih.gov/31662037
https://doi.org/10.1161/CIRCEP.115.003333
https://pubmed.ncbi.nlm.nih.gov/26763225
https://doi.org/10.1161/STR.0000000000000375
https://pubmed.ncbi.nlm.nih.gov/34024117
https://doi.org/10.1161/01.HYP.0000052830.02773.E4
https://pubmed.ncbi.nlm.nih.gov/12574085
https://pubmed.ncbi.nlm.nih.gov/12574085
https://doi.org/10.1378/chest.09-1584
https://pubmed.ncbi.nlm.nih.gov/19762550
https://doi.org/10.1161/CIR.0000000000000665
https://pubmed.ncbi.nlm.nih.gov/30686041
https://doi.org/10.1161/STR.0000000000000046
https://pubmed.ncbi.nlm.nih.gov/25355838


Doi: 10.32481/djph.2023.08.004 

15. Noseworthy, P. A., Yao, X., Abraham, N. S., Sangaralingham, L. R., McBane, R. D., & 
Shah, N. D. (2016, December). Direct comparison of dabigatran, rivaroxaban, and apixaban 
for effectiveness and safety in nonvalvular atrial fibrillation. Chest, 150(6), 1302–1312. 
https://doi.org/10.1016/j.chest.2016.07.013 PubMed 

16. Pisters, R., Lane, D. A., Nieuwlaat, R., de Vos, C. B., Crijns, H. J., & Lip, G. Y. (2010, 
November). A novel user-friendly score (HAS-BLED) to assess 1-year risk of major 
bleeding in patients with atrial fibrillation: The Euro Heart Survey. Chest, 138(5), 1093–
1100. https://doi.org/10.1378/chest.10-0134 PubMed 

17. Lip, G. Y., Frison, L., Halperin, J. L., & Lane, D. A. (2011, January 11). Comparative 
validation of a novel risk score for predicting bleeding risk in anticoagulated patients with 
atrial fibrillation: The HAS-BLED (Hypertension, Abnormal Renal/Liver Function, Stroke, 
Bleeding History or Predisposition, Labile INR, Elderly, Drugs/Alcohol Concomitantly) 
score. Journal of the American College of Cardiology, 57(2), 173–180.  
PubMedhttps://doi.org/10.1016/j.jacc.2010.09.024 

18. Lip, G. Y. (2011, February). Implications of the CHA(2)DS(2)-VASc and HAS-BLED 
Scores for thromboprophylaxis in atrial fibrillation. The American Journal of Medicine, 
124(2), 111–114.  PubMedhttps://doi.org/10.1016/j.amjmed.2010.05.007 

19. Osmancik, P., Herman, D., Neuzil, P., Hala, P., Taborsky, M., Kala, P., . . .. Reddy, V. Y., & 
the PRAGUE-17 Trial Investigators. (2020, June 30). Left atrial appendage closure versus 
direct oral anticoagulants in high-risk patients with atrial fibrillation. Journal of the 
American College of Cardiology, 75(25), 3122–3135. 
https://doi.org/10.1016/j.jacc.2020.04.067 PubMed 

20. Fischer, U., Koga, M., Strbian, D., Branca, M., Abend, S., Trelle, S., . . .. Dawson, J., & the 
ELAN Investigators. (2023, June 29). Early versus later anticoagulation for stroke with atrial 
fibrillation. The New England Journal of Medicine, 388(26), 2411–2421. 
https://doi.org/10.1056/NEJMoa2303048 PubMed 

Copyright (c) 2023 Delaware Academy of Medicine / Delaware Public Health Association.  

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License 
(https://creativecommons.org/licenses/by-nc-nd/4.0/) which permits unrestricted non-commercial use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 

 

https://doi.org/10.1016/j.chest.2016.07.013
https://pubmed.ncbi.nlm.nih.gov/27938741
https://doi.org/10.1378/chest.10-0134
https://pubmed.ncbi.nlm.nih.gov/20299623
https://pubmed.ncbi.nlm.nih.gov/21111555
https://pubmed.ncbi.nlm.nih.gov/21111555
https://doi.org/10.1016/j.jacc.2010.09.024
https://pubmed.ncbi.nlm.nih.gov/20887966
https://doi.org/10.1016/j.amjmed.2010.05.007
https://doi.org/10.1016/j.jacc.2020.04.067
https://pubmed.ncbi.nlm.nih.gov/32586585
https://doi.org/10.1056/NEJMoa2303048
https://pubmed.ncbi.nlm.nih.gov/37222476

	Atrial Fibrillation:
	A Common Cause of Stroke

	Abstract
	Atrial Fibrillation Definitions
	Atrial Fibrillation Epidemiology
	Evaluation and Detection of Atrial Fibrillation
	Treatment Options for Atrial Fibrillation
	References

