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Stroke is a pathology with great social repercussion, since it is the 
second cause of mortality in the world and the fi rst cause of dependency 
in adults [1].

According to the TOAST classifi cation, stroke can be large-artery 
atherosclerosis, cardioembolic, small-artery occlusion (lacune), acute 
stroke of other determined etiology or stroke of undetermined etiology [2]. 
In approximately 25% of strokes, the etiology remains undetermined after 
a complete study, which rules out intracranial and extracranial vascular 
pathology, cardioembolic etiology by echocardiography, inpatient cardiac 
telemetry or 24 hours holter monitor, and other unusual etiologies 
depending on the clinical case. These strokes of undetermined etiology are 
called cryptogenic [3].

Atrial Fibrillation (AF) is the most frequent arrhythmia and aff ects 
up to 2% of the population [4]. It is one of the main causes of stroke and 
its incidence increases with age [5]. The presence of subclinical AF (not 
diagnosed by standard evaluation) is one of the main causes attributed to 
strokes of undetermined etiology. In fact, prolonged electrocardiographic 
monitoring has been observed to increase the detection of subclinical 
paroxysmal AF, which has important therapeutic consequences, since 
these patients would be indicated to receive anticoagulant treatment [6].

Demeestere, et al. [7] conducted a meta-analysis to estimate the 
yield of AF detection in patients with stroke due to small and large vessel 
disease and in stroke patients in whom stroke etiology was not defi ned, 
demonstrates that the performance of detection of AF with ambulatory 
cardiac monitoring of relatively short duration is 2% to 2.5% in patients 
with small and large vessel stroke. However, none of the studies performed 
cardiac monitoring longer than 7 days.

The Stroke of Known Cause and Underlying Atrial Fibrillation (STROKE-
AF) trial studied the prevalence of subclinical AF in patients with stroke 
of non-cardioembolic etiology (small or large vessel disease) in whom 
detection of subclinical AF was not possible. Routinely performed by 
prolonged cardiac monitoring. Two population groups were compared in 
which the conventional study was carried out using an electrocardiogram 
and a short duration Holter monitor versus the implantation of an 
Insertable Cardiac Monitor (ICM) recording heart rhythm for 12 months. 
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In the ICM cohort, subclinical AF was recorded in 
12.1% vs. 1.8% of the conventional study [8].

Fontaine, et al. [9], associate AF as the most 
frequent etiological cause in patients requiring 
thrombectomy due to acute stroke and recommend an 
exhaustive study of subclinical AF in these patients.

The detection of AF is therefore of great 
importance, since it would involve a change in 
treatment for the secondary prevention of stroke, 
assessing the indication of long-term treatment with 
antiplatelet agents or anticoagulants, if the presence 
of AF of more than 30 second duration [3,10,11].

These patients, regardless of whether the presence 
of subclinical AF is related to the initial ischemic event, 
are potentially candidates for starting anticoagulant 
treatment, since they are patients with CHA2DS2-
VASC, having a high risk of suff ering a stroke due to 
the presence of FA [11].

Atherothrombotic stroke, small vessel 
cerebrovascular disease and AF share common 
cardiovascular risk factors such as age, hypertension, 
diabetes, coronary disease and smoking [11,12]. Due 
to this, in the studies in which prolonged cardiac 
monitoring has been performed has been shown that 
patients can present several potential causes of stroke 
[8,13,14], therefore, the value of expanding the study 
of subclinical AF is more related to recognizing the 
risk of stroke recurrence than to identifying the cause 
of the previous stroke [8].

Currently, there are multiple monitoring devices 
and strategies for the detection of subclinical AF that 
range from performing serial electrocardiograms, 
Insertable Devices (ICM), wearable holter, to the use 
of electrocardiographic monitoring patches, using 
monitoring times from weeks to years [15]. Clinical 
trials [16-19] performed to date have not shown 
suffi  cient scientifi c evidence to establish which 
would be the most effi  cient device and monitoring 
strategy. This is because these studies have not been 
powerful enough to draw defi nitive conclusions, 
since each study was conducted with a diff erent 
device, comparison between them is diffi  cult. 
However, they allow the identifi cation of a series 
of biomarkers (supraventricular premature beats, 
left atrial enlargement [16], abnormal atrial strain 
[18,19], elevated NT-proBNP, TSH, age [17-21], image 
of cortical stroke or large vessel occlusion [22]) that 
can help us to identify with these risk factors the 
patients who would benefi t the most from prolonged 

electrocardiographic monitoring.

The latest European guidelines recommend that all 
patients with stroke of undetermined etiology should 
undergo electrocardiographic monitoring for more 
than 48 hours, preferably by ICM, and patients should 
not be selected based on biomarkers due to the lack 
of current evidence, although investigation of these 
is recommended [23]. In routine clinical practice, 
the placement of an ICM in all patients with stroke of 
undetermined etiology is not cost-eff ective [24].

Currently, patients with stroke of known non-
cardioembolic etiology do not usually undergo a 
prolonged electrocardiography monitoring study, 
although recent studies indicate that there may be 
a prevalence of subclinical AF in these patients of 
around 12% [8,23].

Defi nitely, the study of subclinical AF in patients 
who have suff ered a stroke must be one more strategy 
within the study of patients of undetermined etiology. 
It is necessary to carry out more studies to fi nd out how 
long and with which device it is most appropriate to 
perform the detection of subclinical AF. It is essential 
to continue investigating the study of this risk factor 
in the population with stroke of defi ned etiology [25]. 
This will allow the elaboration of diff erent strategies 
in secondary prevention in order to optimize the 
management of these patients and thus reduce the 
incidence of this pathology.

References
1. Donkor ES. Stroke in the 21st  Century: A Snapshot of the 

Burden, Epidemiology, and Quality of Life. Stroke Res Treat. 
2018:3238165. doi: 10.1155/2018/3238165.

2. Simonsen SA, West AS, Heiberg AV, Wolfram F, Jennum PJ, 
Iversen HK. Is the TOAST Classifi cation Suitable for Use in 
Personalized Medicine in Ischemic Stroke? J Pers Med. 2022 
Mar 19;12(3):496. doi: 10.3390/jpm12030496. PMID: 35330495; 
PMCID: PMC8949213.

3. Saver JL. CLINICAL PRACTICE. Cryptogenic Stroke. N Engl J Med. 
2016 May 26;374(21):2065-74. doi: 10.1056/NEJMcp1503946. 
PMID: 27223148. 

4. Lowres N, Freedman B. Population screening for atrial fi brillation 
to prevent stroke. Lancet. 2021 Oct 23;398(10310):1463-
1465. doi: 10.1016/S0140-6736(21)01750-5. Epub 2021 Aug 
29. Erratum in: Lancet. 2021 Oct 23;398(10310):1486. PMID: 
34469759.

5. Schnabel RB, Haeusler KG, Healey JS, Freedman B, Boriani 
G, Brachmann J, Brandes A, Bustamante A, Casadei B, 
Crijns HJGM, Doehner W, Engström G, Fauchier L, Friberg L, 



875Romero-Jimenez MJ, et al. (2023) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1747

Gladstone DJ, Glotzer TV, Goto S, Hankey GJ, Harbison JA, 
Hobbs FDR, Johnson LSB, Kamel H, Kirchhof P, Korompoki E, 
Krieger DW, Lip GYH, Løchen ML, Mairesse GH, Montaner J, 
Neubeck L, Ntaios G, Piccini JP, Potpara TS, Quinn TJ, Reiffel 
JA, Ribeiro ALP, Rienstra M, Rosenqvist M, Themistoclakis S, 
Sinner MF, Svendsen JH, Van Gelder IC, Wachter R, Wijeratne 
T, Yan B. Searching for Atrial Fibrillation Poststroke: A 
White Paper of the AF-SCREEN International Collaboration. 
Circulation. 2019 Nov 26;140(22):1834-1850. doi: 10.1161/
CIRCULATIONAHA.119.040267. Epub 2019 Nov 25. Erratum in: 
Circulation. 2020 Feb 25;141(8):e99. PMID: 31765261. 

6. Bahit MC, Sacco RL, Easton JD, Meyerhoff J, Cronin L, Kleine 
E, Grauer C, Brueckmann M, Diener HC, Lopes RD, Brainin M, 
Lyrer P, Wachter R, Segura T, Granger CB; RE-SPECT ESUS 
Steering Committee and Investigators. Predictors of Atrial 
Fibrillation Development in Patients With Embolic Stroke of 
Undetermined Source: An Analysis of the RE-SPECT ESUS Trial. 
Circulation. 2021 Nov 30;144(22):1738-1746. doi: 10.1161/
CIRCULATIONAHA.121.055176. Epub 2021 Oct 15. PMID: 
34649459.

7. Demeestere J, Fieuws S, Lansberg MG, Lemmens R. Detection 
of Atrial Fibrillation Among Patients With Stroke Due to Large or 
Small Vessel Disease: A Meta-Analysis. J Am Heart Assoc. 2016 
Sep 26;5(9):e004151. doi: 10.1161/JAHA.116.004151. PMID: 
27671319; PMCID: PMC5079054. 

8. Bernstein RA, et al. Effect of Long-term Continuous Cardiac 
Monitoring vs Usual Care on Detection of Atrial Fibrillation 
in Patients With Stroke Attributed to Large- or Small-Vessel 
Disease: The STROKE-AF Randomized Clinical Trial. JAMA. 
2021;325:2169-2177. doi: 10.1001/jama.2021.6470

9. Fontaine L, Sibon I, Raposo N, Albucher JF, Mazighi M, Rousseau 
V, Darcourt J, Thalamas C, Drif A, Sommet A, Viguier A, Guenego 
A, Januel AC, Calvière L, Menegon P, Bonneville F, Tourdias 
T, Albers GW, Cognard C, Olivot JM; FRAME Investigators*. 
ASCOD Phenotyping of Stroke With Anterior Large Vessel 
Occlusion Treated by Mechanical Thrombectomy. Stroke. 2021 
Dec;52(12):e769-e772. doi: 10.1161/STROKEAHA.121.035282. 
Epub 2021 Oct 27. PMID: 34702062. 

10. Klijn CJ, Paciaroni M, Berge E, Korompoki E, Kõrv J, Lal A, 
Putaala J, Werring DJ. Antithrombotic treatment for secondary 
prevention of stroke and other thromboembolic events in patients 
with stroke or transient ischemic attack and non-valvular atrial 
fi brillation: A European Stroke Organisation guideline. Eur Stroke 
J. 2019 Sep;4(3):198-223. doi: 10.1177/2396987319841187. 
Epub 2019 Apr 9. PMID: 31984228; PMCID: PMC6960695.

11. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomström-
Lundqvist C, Boriani G, Castella M, Dan GA, Dilaveris PE, Fauchier 
L, Filippatos G, Kalman JM, La Meir M, Lane DA, Lebeau JP, 
Lettino M, Lip GYH, Pinto FJ, Thomas GN, Valgimigli M, Van 
Gelder IC, Van Putte BP, Watkins CL; ESC Scientifi c Document 
Group. 2020 ESC Guidelines for the diagnosis and management 
of atrial fi brillation developed in collaboration with the European 
Association for Cardio-Thoracic Surgery (EACTS): The Task 
Force for the diagnosis and management of atrial fi brillation of 

the European Society of Cardiology (ESC) Developed with the 
special contribution of the European Heart Rhythm Association 
(EHRA) of the ESC. Eur Heart J. 2021 Feb 1;42(5):373-498. doi: 
10.1093/eurheartj/ehaa612. Erratum in: Eur Heart J. 2021 Feb 
1;42(5):507. Erratum in: Eur Heart J. 2021 Feb 1;42(5):546-
547. Erratum in: Eur Heart J. 2021 Oct 21;42(40):4194. PMID: 
32860505. 

12. Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC, 
Bäck M, Benetos A, Biffi   A, Boavida JM, Capodanno D, Cosyns B, 
Crawford C, Davos CH, Desormais I, Di Angelantonio E, Franco 
OH, Halvorsen S, Hobbs FDR, Hollander M, Jankowska EA, Michal 
M, Sacco S, Sattar N, Tokgozoglu L, Tonstad S, Tsioufi s KP, van 
Dis I, van Gelder IC, Wanner C, Williams B; ESC National Cardiac 
Societies; ESC Scientifi c Document Group. 2021 ESC Guidelines 
on cardiovascular disease prevention in clinical practice. Eur 
Heart J. 2021 Sep 7;42(34):3227-3337. doi: 10.1093/eurheartj/
ehab484. Erratum in: Eur Heart J. 2022 Nov 7;43(42):4468. 
PMID: 34458905. 

13. Buck BH, et al. Effect of Implantable vs Prolonged External 
Electrocardiographic Monitoring on Atrial Fibrillation Detection 
in Patients With Ischemic Stroke: The PER DIEM Randomized 
Clinical Trial. JAMA.  2021;325(21):2160-2168. doi:10.1001/
jama.2021.6128

14. Haeusler KG, et al. Systematic monitoring for detection of atrial 
fi brillation in patients with acute ischaemic stroke (MonDAFIS): a 
randomised, open-label, multicentre study. Lancet Neurol. 2021 
Jun;20(6):426-436 doi: 10.1016/S1474-4422(21)00067-3.

15. Khurshid S, Healey JS, McIntyre WF, Lubitz SA. Population-
Based Screening for Atrial Fibrillation. Circ Res. 2020 Jun 
19;127(1):143-154. doi: 10.1161/CIRCRESAHA.120.316341. 
Epub 2020 Jun 18. PMID: 32716713; PMCID: PMC7388078. 

16. Healey JS, et al. Recurrent Stroke With Rivaroxaban Compared 
With Aspirin According to Predictors of Atrial Fibrillation: 
Secondary Analysis of the NAVIGATE ESUS Randomized 
Clinical Trial. JAMA Neurol.  2019;76(7):764-773. doi:10.1001/
jamaneurol.2019.0617.

17. Palà E, Bustamante A, Clúa-Espuny JL, Acosta J, Gonzalez-
Loyola F, Ballesta-Ors J, Gill N, Caballero A, Pagola J, Pedrote 
A, Muñoz MA, Montaner J. N-Terminal Pro B-Type Natriuretic 
Peptide's Usefulness for Paroxysmal Atrial Fibrillation Detection 
Among Populations Carrying Cardiovascular Risk Factors. Front 
Neurol. 2019 Nov 29;10:1226. doi: 10.3389/fneur.2019.01226. 
PMID: 31849809; PMCID: PMC6896906.

18. Vera A, Cecconi A, Ximénez-Carrillo Á, Ramos C, Martínez-
Vives P, Lopez-Melgar B, Sanz-García A, Ortega G, Aguirre C, 
Vivancos J, Jiménez-Borreguero LJ, Alfonso F; Decryptoring 
Study Investigators. A Comprehensive Model to Predict Atrial 
Fibrillation in Cryptogenic Stroke: The Decryptoring Score. J 
Stroke Cerebrovasc Dis. 2022 Jan;31(1):106161. doi: 10.1016/j.
jstrokecerebrovasdis.2021.106161. Epub 2021 Oct 21. PMID: 
34689053. 

19. Pagola J, Juega J, Francisco-Pascual J, Bustamante A, Penalba 
A, Pala E, Rodriguez M, De Lera-Alfonso M, Arenillas JF, Cabezas 



876Romero-Jimenez MJ, et al. (2023) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1747

JA, Moniche F, de Torres R, Montaner J, González-Alujas T, 
Alvarez-Sabin J, Molina CA; Crypto-AF study group. Predicting 
Atrial Fibrillation with High Risk of Embolization with Atrial Strain 
and NT-proBNP. Transl Stroke Res. 2021 Oct;12(5):735-741. 
doi: 10.1007/s12975-020-00873-2. Epub 2020 Nov 13. PMID: 
33184686. 

20. Renati S, Stone DK, Almeida L, Wilson CA. Predictors 
of Atrial Fibrillation in Patients with Cryptogenic 
Stroke. Neurohospitalist.  2019 Jul;9(3):127-132.  doi: 
10.1177/1941874418819619.

21. Riordan M, Opaskar A, Yoruk A, Younis A, Ali A, McNitt S, 
Sahin B, Rosero S, Goldenberg I, Aktas MK. Predictors of Atrial 
Fibrillation During Long-Term Implantable Cardiac Monitoring 
Following Cryptogenic Stroke. J Am Heart Assoc. 2020 Aug 
4;9(15):e016040. doi: 10.1161/JAHA.120.016040. Epub 2020 
Jul 21. PMID: 32689866; PMCID: PMC7792281. 

22. Pagola J, Juega J, Francisco-Pascual J, Bustamante A, 
Penalba A, Pala E, Rodriguez M, De Lera Alfonso M, Arenillas 
JF, Cabezas JA, Moniche F, de Torres R, Montaner J, González-
Alujas T, Alvarez-Sabin J, Molina CA; Crypto-AF study group. 
Large vessel occlusion is independently associated with atrial 
fi brillation detection. Eur J Neurol. 2020 Aug;27(8):1618-1624. 
doi: 10.1111/ene.14281. Epub 2020 May 27. PMID: 32347993. 

23. Rubiera M, Aires A, Antonenko K, Lémeret S, Nolte CH, Putaala J, 
Schnabel RB, Tuladhar AM, Werring DJ, Zeraatkar D, Paciaroni M. 
European Stroke Organisation (ESO) guideline on screening for 
subclinical atrial fi brillation after stroke or transient ischaemic 
attack of undetermined origin. Eur Stroke J. 2022 Sep;7(3):VI. 
doi: 10.1177/23969873221099478. Epub 2022 Jun 3. Erratum 
in: Eur Stroke J. 2023 Mar;8(1):413. PMID: 36082257; PMCID: 
PMC9446336. 

24. Chew DS, Rennert-May E, Spackman E, Mark DB, Exner DV. Cost-
Effectiveness of Extended Electrocardiogram Monitoring for 
Atrial Fibrillation After Stroke: A Systematic Review. Stroke. 2020 
Jul;51(7):2244-2248. doi: 10.1161/STROKEAHA.120.029340. 
Epub 2020 Jun 5. PMID: 32498661. 

25. Tsivgoulis G, Palaiodimou L, Triantafyllou S, Köhrmann M, 
Dilaveris P, Tsioufi s K, Magiorkinis G, Krogias C, Schellinger 
PD, Caso V, Paciaroni M, Sharma M, Lemmens R, Gladstone DJ, 
Sanna T, Wachter R, Filippatos G, Katsanos AH. Prolonged cardiac 
monitoring for stroke prevention: A systematic review and meta-
analysis of randomized-controlled clinical trials. Eur Stroke J. 
2023 Mar;8(1):106-116. doi: 10.1177/23969873221139410. 
Epub 2022 Nov 21. PMID: 37021198; PMCID: PMC10069201.

How to cite this article: Romero-Jimenez MJ, Fernandez Velasco JM,  Gutierrez-Cortizo EN. Subclinical Paroxystic Atrial Fibrillation after 

Stroke.  J Biomed Res Environ Sci. 2023 May 19; 4(5): 873-876. doi: 10.37871/jbres1747, Article ID: JBRES1747, Available at: https://

www.jelsciences.com/articles/jbres1747.pdf


