
The growing burden of atrial fibrillation and its consequences
Heart failure not stroke is the most common complication of atrial fibrillation
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Atrial fibrillation is a major public health problem
affecting 37 million people worldwide,1 and
conferring an increased risk of stroke, heart failure,
myocardial infarction, and death, as well as
quantifiable impairment in quality of life.2 In the
English National Health Service (NHS) alone more
new cases of atrial fibrillation are diagnosed each
year than the four most common causes of cancer
combined,3 and direct expenditure on atrial
fibrillation has reached £2.5 billion (€2.9 billion, $3.2
billion).4

The lifetime risk of atrial fibrillation has been
estimated,5 6 but whether this has changed over the
past two decades is unknown. Furthermore, the
comparative risks of later sequelae for individuals
with atrial fibrillation, and whether trends are
temporal, has yet to be reported. The linked paper by
Vinter and colleagues(doi:10.1136/bmj-2023-077209)
addresses these important knowledge gaps in a
nationwide population based study using the
population of Denmark from 2000 to 2022.7

Using administrative registry data from 3.5 million
individuals, Vinter and colleagues estimate that the
lifetime risk of atrial fibrillation for an individual 45
years and older increased from 24.2% to 30.9%
between decades 2000-10 and 2011-22, a 28% relative
increase. This risk was larger in men than in women
and in individuals with prevalent heart failure,
myocardial infarction, stroke, diabetes, and chronic
kidney disease compared with people who do not
have these conditions. Among patients with an
incident diagnosis of atrial fibrillation, heart failure
was the most frequent complication with a lifetime
risk of 41.2%, double that of stroke (21.4%).
Comparing the two prespecified periods, lifetime risk
of heart failure after an atrial fibrillation diagnosis
did not change, but absolute lifetime risks declined
by 2.5% for stroke and by 3.9% for myocardial
infarction.

Strengths of this observational study include the
capture of data for a nationwide population of 3.5
million individuals, anduseof sophisticatedmethods
(the Aalen-Johansen estimator) to accurately
calculate the cumulative incidence of atrial
fibrillation and complications while accounting for
left truncation and the competing risk of death.
Limitations include the grouping of the population
into two 10 year periods, which results in the loss of
temporal resolution; the lack of reporting on ethnic
group composition of the study population, which
influences lifetime risk of atrial fibrillation;8 and the
absence of subgroup analysis by socioeconomic
status,which affects incidence andoutcomes of atrial
fibrillation.3 9

The finding that lifetime risk of atrial fibrillation has
increased over the past two decades is not surprising
because many other studies have shown increasing
atrial fibrillation incidence.3 10 Nonetheless, routinely
collected data show that contemporary lifetime risk
of atrial fibrillation has increased to one in three
because up to 35% of disease burden remains
undiagnosed.11 By contrast, the incidence of
myocardial infarction has decreased over recent
decades,12 in association with national programmes
of vascular checks to address key risk factors for
ischaemic heart disease.13 This new study reinforces
the principle that analogous primary prevention
programmes for atrial fibrillation are required to stem
the apparent rise in incidence, associated disease
burden, and cost.2 14

Unfortunately, the evidence base for primary
prevention of atrial fibrillation predominantly relies
on observational data and post-hoc analyses of data
from randomised clinical trials where atrial
fibrillation was not prespecified as a primary or
secondary endpoint, and occurrence was not
systematically collected.15 As a consequence,
international guidelines do not provide specific
recommendations for interventions to reduce the risk
of newly onset atrial fibrillation.2 16 While difficulties
in identifying a group at sufficiently high risk for
atrial fibrillation historically impeded primary
prevention trials,15 opportunities are now available
to comprehensively estimate atrial fibrillation risk
by considering multiple risk factors.17 18 As such,
Vinter and colleagues’ findings should act as a call
to prioritise prospective trials in this area.

The analysis is also noteworthy for quantifying long
term risks of sequelae after an atrial fibrillation
diagnosis. Atrial fibrillation care has improved
considerably in recent decades, informed by
randomised clinical trials showing that oral
anticoagulation, andmore recently, catheter ablation,
reduce the risk of stroke and death.19 20 These
interventions are being increasingly used
worldwide.21 22 International guidelines emphasise
stroke prophylaxis in patientswith atrial fibrillation;2
yet, Vinter and colleagues’ analysis shows that the
lifetime risk of heart failure outweighs the risk of
stroke.

The neglect of heart failure as a complication of atrial
fibrillation in international guidelines is conspicuous
because, similar to stroke, heart failure is associated
with functional limitations, decreased quality of life,
and poor prognosis,23 and the subpopulation who
have both atrial fibrillation and heart failure have a
significantly increased risk of cardiovascular and all
cause mortality.24 Prospective cohort studies have
established factors identifying people at high risk of
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heart failure after an atrial fibrillation diagnosis.23 25 However,
whether more intensive interventions directed towards modifiable
cardiovascular risk factors could affect their long term incidence of
heart failure has not been prospectively tested and requires further
investigation.25

Interventions to prevent stroke have dominated atrial fibrillation
research and guidelines during the study period in Vinter and
colleagues’ analysis, but no evidence suggests that these
interventions can prevent incident heart failure. Alignment of both
randomised clinical trials and guidelines to better reflect the needs
of the real-world population with atrial fibrillation is necessary
because further improvements to patient prognosis are likely to
require a broader perspective on atrial fibrillation management
beyond prevention of stroke.

This robust observational researchbyVinter andcolleaguesprovides
novel information that challenges researchpriorities and guideline
design, and raises critical questions for the research and clinical
communities about how the growing burden of atrial fibrillation
can be stopped.

Competing interests: The BMJ has judged that there are no disqualifying financial ties to commercial
companies. The authors declare the following other interests: JW is supported by Barts Charity
(MGU0504). Further details of The BMJ policy on financial interests is here:
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-
coi-form.pdf.

Provenance and peer review: Commissioned, not peer reviewed.

1 Lippi G, Sanchis-Gomar F, Cervellin G. Global epidemiology of atrial fibrillation: An increasing
epidemic and public health challenge. Int J Stroke 2021;16:-21.
doi: 10.1177/1747493019897870 pmid: 31955707

2 Hindricks G, Potpara T, Dagres N, etalESC Scientific Document Group. 2020 ESC Guidelines for
the diagnosis and management of atrial fibrillation developed in collaboration with the European
Association for Cardio-Thoracic Surgery (EACTS): the task force for the diagnosis andmanagement
of atrial fibrillation 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;42:-498. doi: 10.1093/eurheartj/ehaa612 pmid: 32860505

3 Wu J, Nadarajah R, Nakao YM, etal. Temporal trends and patterns in atrial fibrillation incidence:
a population-based study of 3.4 million individuals. Lancet Reg Health Eur 2022;17:100386.
doi: 10.1016/j.lanepe.2022.100386 pmid: 35721699

4 Burdett P, Lip GYH. Atrial fibrillation in the UK: predicting costs of an emerging epidemic
recognizing and forecasting the cost drivers of atrial fibrillation-related costs. Eur Heart J Qual
Care Clin Outcomes 2022;8:-94. doi: 10.1093/ehjqcco/qcaa093 pmid: 33346822

5 Heeringa J, van der Kuip DA, Hofman A, etal. Prevalence, incidence and lifetime risk of atrial
fibrillation: the Rotterdam study. Eur Heart J 2006;27:-53.
doi: 10.1093/eurheartj/ehi825 pmid: 16527828

6 Staerk L, Wang B, Preis SR, etal. Lifetime risk of atrial fibrillation according to optimal, borderline,
or elevated levels of risk factors: cohort study based on longitudinal data from the Framingham
Heart Study. BMJ 2018;361:. doi: 10.1136/bmj.k1453 pmid: 29699974

7 Vinter N, Cordsen P, Paaske S, etal. Temporal trends in lifetime risks of atrial fibrillation and its
complications between 2000 and 2022: Danish, nationwide, population based cohort study.
BMJ 2024;385:e077209.

8 Mou L, Norby FL, Chen LY, etal. Lifetime risk of atrial fibrillation by race and socioeconomic status:
ARIC study (Atherosclerosis Risk in Communities). Circ ArrhythmElectrophysiol 2018;11:e006350.
doi: 10.1161/CIRCEP.118.006350 pmid: 30002066

9 Wu J, Nadarajah R, Nakao YM, etal. Temporal trends of cause-specific mortality after diagnosis
of atrial fibrillation. Eur Heart J 2023;44:-31. doi: 10.1093/eurheartj/ehad571 pmid: 37624589

10 Schnabel RB, Yin X, Gona P, etal. 50 year trends in atrial fibrillation prevalence, incidence, risk
factors, and mortality in the Framingham Heart Study: a cohort study. Lancet 2015;386:-62.
doi: 10.1016/S0140-6736(14)61774-8 pmid: 25960110

11 Svennberg E, Engdahl J, Al-Khalili F, Friberg L, Frykman V, Rosenqvist M. Mass screening for
untreated atrial fibrillation: the STROKESTOP study. Circulation 2015;131:-84.
doi: 10.1161/CIRCULATIONAHA.114.014343 pmid: 25910800

12 Smolina K,Wright FL, Rayner M, Goldacre MJ. Determinants of the decline inmortality from acute
myocardial infarction in England between 2002 and 2010: linked national database study. BMJ
2012;344:. doi: 10.1136/bmj.d8059 pmid: 22279113

13 Patel R, Barnard S, Thompson K, etal. Evaluation of the uptake and delivery of the NHS Health
Check programme in England, using primary care data from 9.5 million people: a cross-sectional
study. BMJ Open 2020;10:e042963. doi: 10.1136/bmjopen-2020-042963 pmid: 33154064

14 Lau DH, Schotten U, Mahajan R, etal. Novel mechanisms in the pathogenesis of atrial fibrillation:
practical applications. Eur Heart J 2016;37:-81. doi: 10.1093/eurheartj/ehv375 pmid: 26578197

15 Benjamin EJ, Chen P-S, Bild DE, etal. Prevention of atrial fibrillation: report from a national heart,
lung, and blood institute workshop. Circulation 2009;119:-18.
doi: 10.1161/CIRCULATIONAHA.108.825380 pmid: 19188521

16 Chung MK, Eckhardt LL, Chen LY, etalAmerican Heart Association Electrocardiography and
Arrhythmias Committee and Exercise, Cardiac Rehabilitation, and Secondary Prevention Committee
of the Council on Clinical Cardiology; Council on Arteriosclerosis, Thrombosis and Vascular Biology;
Council on Cardiovascular and Stroke Nursing; and Council on Lifestyle and Cardiometabolic
Health. Lifestyle and risk factor modification for reduction of atrial fibrillation: a scientific statement
from the American Heart Association. Circulation 2020;141:-72.
doi: 10.1161/CIR.0000000000000748 pmid: 32148086

17 Nadarajah R, Wu J, Hogg D, etal. Prediction of short-term atrial fibrillation risk using primary care
electronic health records. Heart 2023;109:-9. doi: 10.1136/heartjnl-2022-322076 pmid: 36759177

18 Nadarajah R, Alsaeed E, Hurdus B, etal. Prediction of incident atrial fibrillation in community-based
electronic health records: a systematic review with meta-analysis. Heart 2022;108:-9.
doi: 10.1136/heartjnl-2021-320036 pmid: 34607811

19 Kirchhof P, Camm AJ, Goette A, etalEAST-AFNET 4 Trial Investigators. Early rhythm-control
therapy in patients with atrial fibrillation. N Engl J Med 2020;383:-16.
doi: 10.1056/NEJMoa2019422 pmid: 32865375

20 Ruff CT, Giugliano RP, Braunwald E, etal. Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial fibrillation: a meta-analysis of randomised
trials. Lancet 2014;383:-62. doi: 10.1016/S0140-6736(13)62343-0 pmid: 24315724

21 Cowan JC, Wu J, Hall M, Orlowski A, West RM, Gale CP. A 10 year study of hospitalized atrial
fibrillation-related stroke in England and its association with uptake of oral anticoagulation. Eur
Heart J 2018;39:-83. doi: 10.1093/eurheartj/ehy411 pmid: 29982405

22 Scott M, Baykaner T, Bunch TJ, etal. Contemporary trends in cardiac electrophysiology procedures
in the United States, and impact of a global pandemic. Heart Rhythm O2 2022.pmid: 36569386

23 Schnabel RB, Rienstra M, Sullivan LM, etal. Risk assessment for incident heart failure in individuals
with atrial fibrillation. Eur J Heart Fail 2013;15:-9. doi: 10.1093/eurjhf/hft041 pmid: 23594831

24 Wang TJ, Larson MG, Levy D, etal. Temporal relations of atrial fibrillation and congestive heart
failure and their joint influence onmortality: the FraminghamHeart Study. Circulation 2003;107:-5.
doi: 10.1161/01.CIR.0000072767.89944.6E pmid: 12771006

25 Potpara TS, Polovina MM, Licina MM, Marinkovic JM, Lip GY. Predictors and prognostic
implications of incident heart failure following the first diagnosis of atrial fibrillation in patients
with structurally normal hearts: the Belgrade Atrial Fibrillation Study. Eur J Heart Fail 2013;15:-24.
doi: 10.1093/eurjhf/hft004 pmid: 23302606

the bmj | BMJ 2024;385:q826 | doi: 10.1136/bmj.q8262

EDITORIALS

 on 10 A
pril 2024 at B

M
J S

taff. P
rotected by copyright.

http://w
w

w
.bm

j.com
/

B
M

J: first published as 10.1136/bm
j.q826 on 10 A

pril 2024. D
ow

nloaded from
 

https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
https://www.bmj.com/sites/default/files/attachments/resources/2016/03/16-current-bmj-education-coi-form.pdf
http://www.bmj.com/

