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Abstract

Background: Atrial Fibrillation (AF) is the most common cardiac
dysrhythmia in the world, leading to consequential morbidity and
mortality due to its significant ramifications. One of the most import-
ant sequelae is stroke, for which 20% of its incidence is attributed
to AF. Detection of AF is thus critical to offset stroke risk by utilizing
early treatment strategies, which include anticoagulation therapy.
Diet has been shown to affect AF risk, however detection of AF as
it relates to different diets has not been fully clarified. We analyzed
through a retrospective cohort series the detection of AF after Im-
plantable Loop Recorder (ILR) placement as it relates to different
dietary regimens between 2019 — 2023 in a single site outpatient
medical clinic.

Objective: To inform the reader whether certain dietary regimens
resulted in earlier detection and increased prevalence of AF through
ILR recordings and how these findings may assist with improved pa-
tient care and outcomes.

Results: We analyzed a total of 120 consecutive patients who un-
derwent ILR placement from one outpatient cardiac clinic site and
monitored for AF occurrence between June 2019 to July 2023. Using

*Corresponding author: Wing Kin Fung, Department of Medicine, Beth Israel
Deaconess Medical Center, Boston, USA, Tel: +1 7818888006; E-mail: wfung@
bidmc.org

Citation: Fung AE, Devadoss M, Fung WK (2024) Association of Dietary Intake
to Atrial Fibrillation Detection in Patients with Cryptogenic Stroke Who Undergo
Implantable Loop Recorder Placement. J Altern Complement Integr Med 10: 496.

Received: June 01, 2024; Accepted: June 13, 2024; Published: June 20, 2024

Copyright: © 2024 Fung AE, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits un-
restricted use, distribution, and reproduction in any medium, provided the original
author and source are credited.

statistical analysis, AF was detected more frequently in patients who
had a higher carbohydrate diet (p<0.0001, 95% C.I. [6.49 - 14.95])
and lower vegetable diet (p<0.0001, 95% C.I. [-14.57 - -5.8]) and
lower fluid intake (p<0.001, 95% C.I. [-2.14 - -1.04]). Different protein
consumption amount was not shown to be statistically significant in
relationship to AF detection (p=0.65, 95% C.I. [-4.44 - 2.8]).

Conclusion: Early detection of AF has been shown to decrease
stroke risk and thereby prevent stroke. Our findings suggests that
a diet rich in vegetables and low in carbohydrates while maintaining
adequate hydration may result in a reduction of AF occurrence by
ILR monitoring.

Keywords: Atrial fibrillation; Dietary habits; Implantable loop record-
er; Nutrition

Introduction

Atrial Fibrillation (AF) is one of the most common and ubiquitous
cardiac conditions. Resulting from the electrical and mechanical dis-
coordinated activity of the atria of the heart, it may lead to increased
risk for thrombus formation through stasis of atrial blood flow. What
characterizes AF is its irregular pulse and often times unpredictable
fast heart rate, termed tachycardia or rapid ventricular response. When
this happens, the ensuing tachycardia may result in intra-atrial turbu-
lent blood flow with consequential dislodgement of the thrombus into
the bloodstream. If this happens, embolization of the blood clot into
the cerebral circulation with resultant stroke, termed Cerebrovascular
Accident (CVA), may occur. Because this is not uncommon, AF is
known to be the leading cause of strokes [1].

Background

AF is the most common cardiac dysrhythmia, both in the Unit-
ed States and in the world [2]. Associated with significant morbidity
and mortality, AF comes with a significant cost to our society as a
whole. It has been estimated that by 2030, there will be approximate-
ly 12.1 million cases in the United States [3]. In addition, estimates
approximate the global prevalence of AF to 50 million in 2020 [4],
and likely undiagnosed AF cases in the US approximate at greater
than 5 million/year [5]. Many factors lead to this observation, includ-
ing increased arrhythmic detection in our medical communities, the
expanding aging population with increasing prevalence of chronic
illnesses, escalating obesity in our society and increased survival
from patients with Cardiovascular Disease (CVD). These factors and
numbers are important because they implicate AF as a critical bur-
den to our societal well-being, both in terms of overall health and
cost. Using data from the administrative claims database in the US,
individuals with AF account for an estimated annual cost of $63,031
which equates to approximately $28.4 billion per year in health care
expenditure [6]. This represents a substantial sum used to treat this
ubiquitous disease during a time of increasing medical costs and lim-
ited medical resources.

There is a wide spectrum of AF presentations. While some patients
may be asymptomatic, others may find that their AF results in varying
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symptoms of nausea, palpitations, chest pain, dyspnea, lightheaded-
ness, diaphoresis or overall fatigue. Their atrial fibrillation may be
intermittent with differing frequency, termed paroxysmal, or it may
be occurring all the time, described as permanent. Treatment usual-
ly is focused on rate control and/or rhythm control geared towards
symptom management, as well as anticoagulation to decrease the
overall risk of stroke. Refractory cases to the above treatments may
necessitate more aggressive strategies such as electrical cardioversion
or cardiac interventional procedures such as radiofrequency ablation.
AF has also been associated with a 1.5- to 2-fold increased risk of
death; studies suggest that the mortality risk may be higher in women
than in men [7].

Detection of AF visually first came about in 1906, when Willem
Einthoven, known as the father of the electrocardiogram (ECG), pub-
lished an ECG depicting AF [8]. Since then, there have been many
new modernizations to detect this arrhythmia. Current ways include
real-time telemetry monitoring, short term 24—72-hour Holter moni-
tors, intrinsic functions of pacemakers and Intracardiac Defibrillators
(ICD) during interrogation, longer term 7-30 day external cardiac
loop monitors, and long term implantable loop recorders (ILR). It has
been shown through Randomized Clinical Trials (RCT) that long term
ILR placements in individuals with AF risk factors results in a 3-fold
increase in AF detection compared with normal screening [9]. In the
CRYSTAL AF Study, investigators also presented data revealing the
superiority of ILR monitoring over routine standard of care for pa-
tients who had a cryptogenic stroke in the detection of AF occurrenc-
es, 8.9% vs 1.4% at 6 months (p<0.001) and 12.4% vs 2.0% at 12
months (p<0.001) [10] (Figures 1-3).

Figure 1: First ECG recording from Willem Einthoven in 1906 [8].

Figure 2: Example of ILR [11].

Moreover, there are many risk factors for AF. Some of these in-
clude: advanced age, heavy alcohol consumption [13], hypertension
[14], cardiac disease, endocrine disorders such as hyperthyroidism
and pheochromocytoma, genetic factors, sleep apnea, and inflam-
mation. There have been many prior studies evaluating the roles of
different diets and how they play a role in the susceptibility for atrial
fibrillation [15]. However, many of these studies revealed conflicting
results. For example, the role of caffeine has been postulated to have

Figure 3: Position of ILR in body [12].

a proarrhythmic effect by its sympathetic actions, however numer-
ous studies have failed to find evidence of this and one study even
proposed a beneficial protective effect against AF [16]. Diets rich in
fish intake was shown in certain studies to have a protective effect
resulting in less AF episodes [17]. However, in the Framingham Heart
Study, there was an increased risk of developing AF for patients who
consumed a greater amount of dark fish per week [18]. Even nutri-
tious foods such as soybean and snow peas may trigger AF episodes
due to their high tyramine content and its relationship to this arrhyth-
mia [19].

Plant based diets have been suggested to improve AF risk by in-
directly affecting other known risk factors for AF, including diabetes
mellitus, hypertension, coronary artery disease and systemic inflam-
mation. In contrast to this, clear evidence has shown the association
between AF risk and dietary intake of ultra-processed foods, even af-
ter factoring in lifestyle activities and body mass index (BMI). Some
studies have shown that an increase of 10% of ultra-processed foods
equate to a 5% increased risk of AF [20]. In terms of carbohydrate
intake, there also has been mixed results. The clear association be-
tween high carbohydrate sugary drinks and AF has been established
recently showing a clear link between them, thought to be the result
of cardiometabolic changes in the body that influence the risk of AF.
However, In the ARIC Study, a low carbohydrate diet was shown to
increase the incidence of AF regardless of the type of fat or protein
used to replace the carbohydrate [21].

Methods

The investigators conducted a retrospective cohort observational
study from one outpatient cardiac clinic site. The study participants in-
cluded patients who were diagnosed with Cryptogenic Stroke (CVA)
or Transient Ischemic Attack (TIA) and underwent Implantable Loop
Recorder (ILR) placement with a Medtronic Reveal Ling device [11]
to evaluate for AF occurrence. Through a dietary questionnaire on
average daily intake of carbohydrates, protein, vegetables, and fluids,
researchers compiled data from a total of 120 consecutive patients
over the course of four years. The daily average intake was expressed
as a percentage of average consumption on a 100-point scale. Fluid
intake was determined by the average consumption of 10 ounce (0z.)
cups per fluid per day. These results were analyzed for any associa-
tions between certain dietary patterns and atrial fibrillation findings
on the ILRs by unpaired two-sample t-test. A p-value of <0.05 was
considered statistically significant. The atrial fibrillation detections
from the ILRs were transmitted from the patients to a reading cen-
ter (Medtronic) and analyzed for AF. When verified, these ILR ECG
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recordings were sent to a cardiologist for validation, and artifactual
readings were eliminated from the study.

Results

A total of 138 consecutive patients from one outpatient cardiac
clinic site were followed and evaluated for AF occurrence by ILR
placement from June 2019 to July 2023. 18 total patients (13%) were
lost to follow-up due to unexpected death leading to a total of 120
patients (86.9%) analyzed. The cumulative AF rate found by ILR
was 59 patients (42.7%), 10 patients (7.2%) were lost to follow-up. A
cumulative of 79 patients (57.2%) were without AF, with 8 patients
(5.8%) lost to follow-up. On analysis, total carbohydrate intake mean
percentage was found to be 48.37% (SD=10.53) in the AF group ver-
sus 37.65% (SD=12.13) in the non-AF group (p<0.0001, 95% C.I.
[6.49 - 14.95]). Total vegetable intake mean percentage was found
to be 24.08% (SD=9.28) in the AF group versus 34.07% (SD=13.45)
in the non-AF group (p<0.0001, 95% C.I. [-14.57 - -5.8]). Total pro-
tein intake mean percentage was 27.55% (SD=10.51) in the AF group
versus 28.37% (SD=9.36) in the non-AF group (p=0.65, 95% C.I
[-4.44 - 2.8]). Evaluating fluid intake, a mean average of 3.82 cups
(SD=1.41) were noted in the AF group versus 5.41 cups (SD=1.55) in
the non-AF group (p<0.001, 95% C.1. [-2.14 - -1.04]).

Discussion

We compared clinical characteristics from 2 cohorts of patients,
including patients found to have developed Atrial Fibrillation (AF)
on Implanted Loop Recorder (ILR) monitoring and those without any
evidence of AF on ILR monitoring. All patients from both cohorts
were enrolled at the same outpatient cardiac clinic site between June
2019 to July 2023. A total of 85.5% and 89.8% of patients were ana-
lyzed in the AF and non-AF groups respectively.

Patients who were found to have developed AF were noted with
statistical significance to have higher carbohydrate intake and lower
vegetable and total fluid intake. There was no statistical association
observed between protein intake and AF occurrence. There are sever-
al possible factors which may explain these observed findings.

AF risk has been shown to be increased by certain medical con-
ditions, including hypertension, diabetes, obstructive sleep apnea
(OSA), as well as obesity. With increased caloric intake, these con-
ditions become more common. This may result in a downstream
secondary augmented risk for AF. Hypertension has been shown to
increase risk for new-onset AF by 1.7-fold versus normotensive pa-
tients [22]. In Diabetes Mellitus (DM), approximately 15% of diabet-
ics have AF and approximately 30% of AF patients have DM [23].
In addition, obesity and obstructive sleep apnea often times are not
mutually exclusive, as more than 40% of obese patients have OSA
[24]. While obesity increases the risk for AF by 30% [25] OSA con-
fers a 4 time increased likelihood of developing AF [26]. The findings
observed may reflect the associations between developing these risk
factors by having a high carbohydrate diet and these same conditions
conferring a higher risk for AF. Strategies to offset this by limiting
carbohydrate intake to promote a healthier diet may result in decreas-
ing these medical conditions and lowering AF risk.

There have been various studies showing a positive relationship
between low carbohydrate / high vegetable / healthy protein diets,
including the DASH diet [27] and Mediterranean diet, and its rela-
tionship to heart health. The observational PREDIMED Trial revealed
that a Mediterranean diet with extra usage of extra virgin olive oil

(EVOO) resulted in a substantial decrease in AF incidence [28]. This
may reflect the beneficial effects of vegetable and plant-based diets,
resulting in less oxidative stress and reduction of inflammation, which
have been implicated in AF pathogenesis. Furthermore, a Mediterra-
nean diet rich in high fiber, vegetables, and lean protein with mod-
erate EVOO may potentially result in higher HDL levels and lower
triglyceride levels, both of which has been shown to decrease AF
risk [29]. From our investigation, we found AF to occur more in the
patients who consumed less vegetables. This may have been due to
several factors. First, this may have been a consequence of the lack
of beneficial effects plant-based foods provide, including less oxida-
tive stress and inflammation reduction. In addition, higher percentage
intake of vegetables would equate to less carbohydrate intake, lessen-
ing the risk for conditions known to have positive associations with
AF such as diabetes mellitus, hypertension, and obesity. More likely,
both of these mechanisms may be involved resulting in the findings
observed.

In our study, AF was more prevalent by ILR recordings in pa-
tients who consumed less fluid. This may be due to several factors
augmenting AF occurrence. With dehydration, electrolyte imbalances
including: hypokalemia, hypomagnesemia, and hyperphosphatemia,
may occur which may trigger AF [30]. Moreover, increased catechol-
aminergic activity seen in low-fluid states may also be playing a role
in dehydration, sympathetically driving AF activity. There also has
been evidence through cross-sectional studies that revealed a higher
incidence of dehydration in patients admitted for stroke suggesting a
possible interplay between AF and low fluid intake [31]. Our obser-
vations are concordant with prior findings suggesting fluid intake and
its role in heart rhythm regulation and AF risk.

Conclusion

Dietary modification is one of the foundations for cardiovascular
disease prevention. A nutritious diet supports cardiovascular health,
helping to manage risk factors such as hypertension, obesity and di-
abetes mellitus, which are leading contributors promoting AF. Our
retrospective cohort observational study suggests that a diet rich in
carbohydrate, low in vegetable intake, and low in fluid intake result-
ed in more AF occurrences detected by ILR over a 4-year timespan.
These findings hopefully will encourage the public to change to a
healthier dietary regimen, not only to promote better overall cardiac
health, but also to lessen AF risk. Considering the cost to society in
treating this ubiquitous disease and the morbidity associated with AF,
lessening the burden to society as a whole to this disease will have
profound ramifications.

Limitations and Direction for Future Research

The main limitation of investigating direct dietary effects on AF is
the lack of a large Randomized Clinical Trial (RCT) assessing the link
between the two. There are numerous articles revealing associations
between the two, however these studies focus more on correlation and
not causation. A RCT would be able to discern between this. Another
limitation of our study was the small sample size and data acquisi-
tion from only one outpatient cardiac clinic site, leading to lack of
generalizability to the public. Also, the use of subjective estimates
versus actual measurements of food intake lessened the accuracy of
the above findings.

A direction for future research consideration should focus not
only on the development of a RCT exploring dietary intricacies and

Volume 10 « Issue 5 * 100496

J Altern Complement Integr Med ISSN: 2470-7562, Open Access Journal

DOI: 10.24966/ACIM-7562/100496



http://dx.doi.org/10.24966/ACIM-7562/100425
http://dx.doi.org/10.24966/ACIM-7562/100496

Citation: Fung AE, Devadoss M, Fung WK (2024) Association of Dietary Intake to Atrial Fibrillation Detection in Patients with Cryptogenic Stroke Who Undergo Im-
plantable Loop Recorder Placement. J Altern Complement Integr Med 10: 496.

« Page 4 of 4«

associations to different medical conditions, but also exploring differ- ~ 15. Zhang S, Stubbendorff A, Ericson U, Wéndell P, Niu K, et al. (2023) The
ent racial/ethnic and socioeconomic populations as these populations EAT-Lancet diet, genetic susceptibility and risk of atrial fibrillation in a
. . . . . . population-based cohort. BMC Med 21: 280.

may have different dietary habits and dietary norms. By doing this,

future interventions will have the ability to promote health care equi-  16. Caldeira D, Martins C, Alves LB, Pereira H, Ferreira JJ, et al. (2013) Caf-

poise within these oftentimes overlooked groups. feine does not increase the risk of atrial fibrillation: a systematic review

and meta-analysis of observational studies. Heart 99: 1383-1389.
Conflict of Interest
17. SunY, Yu B, YuY, Wang B, Tan X, et al. (2024) Sweetened Beverages, Ge-
The authors received no specific funding for this work. We here- netic Susceptibility, and Incident Atrial Fibrillation: A Prospective Cohort

by confirm, that the manuscript has not been accepted elsewhere for Study. Circ Arrhythm Electrophysiol 17: 012145.

publication. The authors declare that there is no conflict of interest.  18. Shen I, Johnson VM, Sullivan LM, Jacques PF, Magnani JW, et al. (2011)

The authors report no proprietary interest in any product mentioned Dietary factors and incident atrial fibrillation: the Framingham Heart

or concept discussed in this article. Study. Am J Clin Nutr 93: 261-266.

Referen 19. Tiller JW, Dowling JT, Tung L_H, Maguire KP, Davies BM (1985) Tyra-

elerences mine-induced cardiac arrhythmias. N Engl J Med 313: 266-267.

1. Markides V, Schilling RJ (2003) Atrial fibrillation: classification, patho- .

physiology, mechanisms and drug treatment. Heart 89: 939-943. 20. Tu SJ, Gallagher C, Elliott AD, Bradbury KE, Marcus GM, et al. (2023)
Associations of dietary patterns, ultra-processed food and nutrient intake

2. Schnabel RB, Yin X, Gona P, Larson MG, Beiser AS, et al. (2015) 50-year with incident atrial fibrillation Heart 109: 1683-1689.
trends in atrial fibrillation prevalence, incidence, risk factors, and mortality )
in the Framingham Heart Study: a cohort study. Lancet 386: 154-162. 21. Zhang S, Zhuang X, Lin X, Zhong X, Zhou H, et al. (2019) Low-Carbohy-

drate Diets and Risk of Incident Atrial Fibrillation: A Prospective Cohort

3. Colilla S, Crow A, Petkun W, Singer DE, Simon T, et al. (2013) Estimates Study. ] Am Heart Assoc 8: 011955.
of current and future incidence and prevalence of atrial fibrillation in the
US adult population.Am J Cardiol 112: 1142-1147. 22. Dzeshka MS, Shahid F, Shantsila A, Lip GY (2017) Hypertension and atri-

al fibrillation: an intimate association of epidemiology, pathophysiology,

4. Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, et al. (2014) and outcomes. Am J Hypertens 30: 733-755.

Worldwide epidemiology of atrial fibrillation: a Global Burden of Disease
2010 study. Circulation 129: 837-847. 23. Staerk L, Sherer JA, Ko D, Benjamin EJ, Helm RH, et al. (2017) Atrial
fibrillation, pathophysiology and clinical outcomes. Circ Res 120: 1501-
5. Turakhia MP, Guo JD, Keshishian A, Delinger R, Sun X, et al. (2023) 1517.
Contemporary prevalence estimates of undiagnosed and diagnosed atrial
fibrillation in the United States. Clin Cardiol 46: 484-493. 24. Gami AS, Caples SM, Somers VK (2003) Obesity and obstructive sleep
. . . apnea. Endocrinol Metab Clin North Am 32: 869-894.

6. Dieleman JL, Cao J, Chapin A, Chen C, Li Z, et al. (2020) US health care

spending by payer and health condition JAMA 323: 863-884. 25. Wong CX, Sullivan T, Sun MT, Mahajan R, Pathak RK, et al. (2015) Obe-
. . . sity and the risk of incident, post-operative, and post-ablation atrial fibril-

7. Emdin CA, Wong CX, Hsiao AJ, Altman DG, Peters SA, et al. (2016) Atri- lation: A meta-analysis of 626,603 individuals in 51 studies. JACC Clin
al fibrillation as risk factor for cardiovascular disease and death in women Electrophysiol 1: 139-152
compared with men: systematic review and meta-analysis of cohort stud- Iy ’ ’
ies. BMJ 532: 7013. 26. Mehra R, Benjamin EJ, Shahar E, Gottlieb DJ, Nawabit R, et al. (2006)

8. Einthoven W, Télécardiogramme L (1906) Archives internationales de Association of nocturnal arrhythmias with sleep-disordered breathing: the
physiologic 4f 132-164 sleep heart health study. Am J Respir Crit Care Med 173: 910-916.

9. Svendsen JH, Diederichsen SZ, Hojberg S, Krieger DW, Graff C, et al. 27. Estruch R, Ros E, Salas-Salvado J, Covas MI, Pharm D, et al. (2013) Pri-
(2021) Implantable loop recorder detection of atrial fibrillation to prevent mary preventl(?n of cardiovascular disease with a Mediterranean Diet. N
stroke (The LOOP Study): a randomised controlled trial. Lancet 398: Engl J Med 68: 1279-1290.

1507-1516. 28. Martinez-Gonzalez MA, Toledo E, Aros F, Fiol M, Corella D, et al. (2014)

10. Sanna T, Diener HC, Passman RS, Lazzaro VD, Bernstein RA, et al. Extravirgin olive oil consumption reduces risk of atrial fibrillation: the
(2014) CRYSTAL AF Investigators. Cryptogenic stroke and underlying PREDIMED (Prevencion con Dieta Mediterranea) trial. Circulation 130:
atrial fibrillation. N Engl J Med 370: 2478-2486. 18-26.

11. Medtronic (2024) Reveal LINQ™. Medtronic, USA. 29. Belin RJ, Greenland P, Allison M, Martin L, Larson J, et al. (2011) Diet

quality and the risk of cardiovascular disease: The American Journal of

12. Anderson H, Dearani J, Qureshi MY, Holst K, O’Leary P, et al. (2020) Nutrition 94: 49-57.

Placement of Reveal LINQ Device in the Left Anterior Axillary Posi-
tion. Pediatr Cardiol 41: 181-185. 30. Wu Y, Kong XJ, Ji YY, Fan J, Ji CC, et al. (2024) Serum electrolyte
) ) concentrations and risk of atrial fibrillation: an observational and

13. Gallagher C, Hendriks JML, Mahajan R, Middeldorp ME, Elliott AD, et mendelian randomization study. BMC Genomics 25: 280.
al. (2016) Lifestyle management to prevent and treat atrial fibrillation. Ex-
pert Rev Cardiovasc Ther 14: 799-809. 31. Swerdel JN, Janevic TM, Kostis WJ, Faiz A, Cosgrove NM, et al. (2017)

. . . Myocardial Infarction Data Acquisition System (MIDAS 27) Study Group.

14. Brandes A, Smit MD, Nguyen BO, Rienstra M, Gelder ICV (2018) Risk

factor management in atrial fibrillation. Arrhythm Electrophysiol Rev 7:
118-127.

Association Between Dehydration and Short-Term Risk of Ischemic
Stroke in Patients with Atrial Fibrillation. Transl Stroke Res 8: 122-130.

J Altern Complement Integr Med ISSN: 2470-7562, Open Access Journal

Volume 10 « Issue 5 * 100496
DOI: 10.24966/ACIM-7562/100496



http://dx.doi.org/10.24966/ACIM-7562/100425
http://dx.doi.org/10.24966/ACIM-7562/100496
https://pubmed.ncbi.nlm.nih.gov/25960110/
https://pubmed.ncbi.nlm.nih.gov/25960110/
https://pubmed.ncbi.nlm.nih.gov/25960110/
https://pubmed.ncbi.nlm.nih.gov/23831166/
https://pubmed.ncbi.nlm.nih.gov/23831166/
https://pubmed.ncbi.nlm.nih.gov/23831166/
https://pubmed.ncbi.nlm.nih.gov/24345399/
https://pubmed.ncbi.nlm.nih.gov/24345399/
https://pubmed.ncbi.nlm.nih.gov/24345399/
https://pubmed.ncbi.nlm.nih.gov/36855960/
https://pubmed.ncbi.nlm.nih.gov/36855960/
https://pubmed.ncbi.nlm.nih.gov/36855960/
https://pubmed.ncbi.nlm.nih.gov/32125402/
https://pubmed.ncbi.nlm.nih.gov/32125402/
https://pubmed.ncbi.nlm.nih.gov/26786546/
https://pubmed.ncbi.nlm.nih.gov/26786546/
https://pubmed.ncbi.nlm.nih.gov/26786546/
https://pubmed.ncbi.nlm.nih.gov/26786546/
https://pubmed.ncbi.nlm.nih.gov/34469766/
https://pubmed.ncbi.nlm.nih.gov/34469766/
https://pubmed.ncbi.nlm.nih.gov/34469766/
https://pubmed.ncbi.nlm.nih.gov/34469766/
https://pubmed.ncbi.nlm.nih.gov/24963567/
https://pubmed.ncbi.nlm.nih.gov/24963567/
https://pubmed.ncbi.nlm.nih.gov/24963567/
https://www.medtronic.com/us-en/healthcare-professionals/products/cardiac-rhythm/cardiac-monitors/reveal-linq-icm.html
https://pubmed.ncbi.nlm.nih.gov/31745583/
https://pubmed.ncbi.nlm.nih.gov/31745583/
https://pubmed.ncbi.nlm.nih.gov/31745583/
https://pubmed.ncbi.nlm.nih.gov/27112903/
https://pubmed.ncbi.nlm.nih.gov/27112903/
https://pubmed.ncbi.nlm.nih.gov/27112903/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020195/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020195/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020195/
https://pubmed.ncbi.nlm.nih.gov/37507726/
https://pubmed.ncbi.nlm.nih.gov/37507726/
https://pubmed.ncbi.nlm.nih.gov/37507726/
https://pubmed.ncbi.nlm.nih.gov/38440895/
https://pubmed.ncbi.nlm.nih.gov/38440895/
https://pubmed.ncbi.nlm.nih.gov/38440895/
https://pubmed.ncbi.nlm.nih.gov/21106919/
https://pubmed.ncbi.nlm.nih.gov/21106919/
https://pubmed.ncbi.nlm.nih.gov/21106919/
https://onlinelibrary.wiley.com/doi/abs/10.1002/hup.470050404
https://onlinelibrary.wiley.com/doi/abs/10.1002/hup.470050404
https://pubmed.ncbi.nlm.nih.gov/37460193/
https://pubmed.ncbi.nlm.nih.gov/37460193/
https://pubmed.ncbi.nlm.nih.gov/37460193/
https://pubmed.ncbi.nlm.nih.gov/31020911/
https://pubmed.ncbi.nlm.nih.gov/31020911/
https://pubmed.ncbi.nlm.nih.gov/31020911/
https://pubmed.ncbi.nlm.nih.gov/28338788/
https://pubmed.ncbi.nlm.nih.gov/28338788/
https://pubmed.ncbi.nlm.nih.gov/28338788/
https://pubmed.ncbi.nlm.nih.gov/28450367/
https://pubmed.ncbi.nlm.nih.gov/28450367/
https://pubmed.ncbi.nlm.nih.gov/28450367/
https://pubmed.ncbi.nlm.nih.gov/14711066/
https://pubmed.ncbi.nlm.nih.gov/14711066/
https://pubmed.ncbi.nlm.nih.gov/29759357/
https://pubmed.ncbi.nlm.nih.gov/29759357/
https://pubmed.ncbi.nlm.nih.gov/29759357/
https://pubmed.ncbi.nlm.nih.gov/29759357/
https://pubmed.ncbi.nlm.nih.gov/16424443/
https://pubmed.ncbi.nlm.nih.gov/16424443/
https://pubmed.ncbi.nlm.nih.gov/16424443/
https://pubmed.ncbi.nlm.nih.gov/23432189/
https://pubmed.ncbi.nlm.nih.gov/23432189/
https://pubmed.ncbi.nlm.nih.gov/23432189/
https://pubmed.ncbi.nlm.nih.gov/24787471/
https://pubmed.ncbi.nlm.nih.gov/24787471/
https://pubmed.ncbi.nlm.nih.gov/24787471/
https://pubmed.ncbi.nlm.nih.gov/24787471/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3127501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3127501/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3127501/

Advances In Industrial Biotechnology | ISSN: 2639-5665

Advances In Microbiology Research | ISSN: 2689-694X

Archives Of Surgery And Surgical Education | ISSN: 2689-3126

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X
Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594
Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562
Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608
Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751
Journal Of Aquaculture & Fisheries | ISSN: 2576-5523

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546

Journal Of Cardiology Study & Research | ISSN: 2640-768X

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844
Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801
Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978
Journal Of Cytology & Tissue Biology | ISSN: 2378-9107

Journal Of Dairy Research & Technology | ISSN: 2688-9315

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798
Journal Of Environmental Science Current Research | ISSN: 2643-5020
Journal Of Food Science & Nutrition | [ISSN: 2470-1076

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999
Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044
Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419
Journal Of Obesity & Weight Loss | ISSN: 2473-7372

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649
Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670
Journal Of Plant Science Current Research | ISSN: 2639-3743

Journal Of Practical & Professional Nursing | ISSN: 2639-5681

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177
Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574
Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060
Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284

Journal Of Toxicology Current Research | ISSN: 2639-3735

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | [ISSN: 2573-0193

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829

Trends In Anatomy & Physiology | ISSN: 2640-7752

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us
http://www.heraldopenaccess.us/


info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

