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ATRIAL ECTOPIC BEATS 

Premature Atrial Complexes (PACs) 
Understanding your diagnosis, what frequent atrial ectopics mean for your heart, and how they 
are managed 

 

1.  What Are Atrial Ectopic Beats? 

Atrial ectopic beats — also called premature atrial complexes (PACs), atrial premature beats, 

supraventricular ectopics (SVEs), or simply ‘atrial ectopics’ — are extra heartbeats that arise early, 

from a focus somewhere in the upper chambers of the heart (the atria), rather than from the heart’s 

normal pacemaker, the sinus node. 

In a normal heartbeat, each electrical signal begins in the sinus node in the right atrium, spreads in 

an orderly way across both atria, and passes through the AV node to activate the ventricles. In a 

PAC, an impulse fires prematurely from an area of atrial muscle, producing a beat that comes earlier 

than expected. This is often followed by a slight pause before the next normal beat, which many 

people feel as a ‘skip’, ‘flutter’, or ‘missed beat’. 

Atrial ectopics are extremely common and are found in the great majority of people if monitored for 

long enough, including those with completely normal hearts. A small number of PACs per day is 

entirely normal. The clinical interest lies in how frequent they are (the ‘burden’), whether they occur 

in runs, and whether the heart is otherwise structurally normal — because a high burden of atrial 

ectopy is increasingly recognised as a marker of, and a possible contributor to, atrial fibrillation. 

 

Key Terms You May Hear 

PAC / APC / SVE / atrial ectopic: All describe the same thing — a premature beat arising from 

the atria. 

Bigeminy: Every second beat is a PAC. Trigeminy: every third beat is a PAC. 

Couplet: Two PACs in a row. Run / salvo: Three or more consecutive atrial beats. 

Non-sustained atrial tachycardia (NSAT): A short run of consecutive rapid atrial beats lasting 

under 30 seconds and stopping on its own. 

PAC burden: The number (or percentage) of beats that are atrial ectopics over a monitoring 

period, usually a 24-hour Holter. A high burden generally means several hundred to several 

thousand or more per day. 

Excessive supraventricular ectopic activity (ESVEA): A research term for a high atrial ectopic 

burden — commonly defined as 30 or more PACs per hour, or any run of 20 or more consecutive 

atrial beats. ESVEA is the threshold most strongly linked to future atrial fibrillation. 

 

2.  Symptoms 
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How atrial ectopics feel varies considerably. Many people are completely unaware of them; others 

find them uncomfortable or distressing even though the beats themselves are benign. Common 

experiences include: 

• A ‘skipped’, ‘missed’, or ‘extra’ beat — the most classic description 

• A ‘flutter’, ‘flip’, or brief fluttering in the chest or throat 

• Palpitations — an awareness of an irregular or uneven heartbeat 

• A brief pause followed by a stronger beat (the beat after the pause) 

• Fleeting light-headedness coinciding with the ectopic beat 

• No symptoms at all — frequently discovered incidentally on an ECG or wearable device 

As with ventricular ectopics, symptoms are not a reliable guide to burden. Some people with 

thousands of PACs a day feel nothing, while others are very aware of only occasional beats. 

Symptom severity is one factor — but not the only one — in deciding whether any treatment is 

needed. 

 

3.  Causes and Contributing Factors 

Atrial ectopics often occur in normal hearts with no identifiable cause. However, a range of factors 

can provoke or increase them, and several overlap with the risk factors for atrial fibrillation. 

Cardiac and Structural Factors 

• Increasing age — atrial ectopic frequency rises naturally with age 

• Hypertension (high blood pressure) — causes atrial stretch and remodelling 

• Atrial enlargement, particularly of the left atrium 

• Valve disease (especially mitral valve disease) 

• Heart failure or reduced heart function 

• Coronary artery disease 

Metabolic, Hormonal and Other Medical Factors 

• Overactive thyroid (hyperthyroidism) 

• Low potassium or magnesium 

• Obstructive sleep apnoea — a common and treatable contributor 

• Obesity and the metabolic syndrome 

• Diabetes 

• Acute illness, infection, anaemia, or recent surgery 

Lifestyle and External Triggers 

• Excess alcohol — a well-recognised trigger for both atrial ectopy and AF 

• High caffeine intake (sensitivity varies between individuals) 

• Psychological stress and anxiety 

• Sleep deprivation 

• Stimulants — some decongestants (e.g. pseudoephedrine), energy drinks, and certain 

medications 
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4.  Are Atrial Ectopics Dangerous? 

For most people, occasional atrial ectopics are harmless and need no treatment beyond 

reassurance. The question of significance arises mainly when the burden is high or the beats occur 

in frequent runs — because in that setting they are associated with a higher chance of developing 

atrial fibrillation over time, and occasionally are a sign of an underlying condition worth treating. 

Generally Reassuring Features 

• A structurally normal heart on echocardiogram 

• A low ectopic burden 

• No runs of atrial tachycardia 

• No associated fainting or significant breathlessness 

• No relevant family history 

Features That Warrant Closer Evaluation 

• A high PAC burden or excessive supraventricular ectopic activity (ESVEA) 

• Frequent runs of non-sustained atrial tachycardia 

• Underlying structural heart disease, hypertension, or an enlarged left atrium 

• Symptoms suggesting episodes of atrial fibrillation (sustained irregular palpitations) 

• A prior stroke or TIA of uncertain cause (where occult AF is a concern) 

 

5.  Frequent Atrial Ectopy and the Risk of Atrial Fibrillation — The 
Evidence 

This is the most important reason a high atrial ectopic burden is taken seriously. A growing body of 

research shows that frequent atrial ectopics are not always an isolated, trivial finding: they can be 

both an early warning sign and, in some people, a contributor to the later development of atrial 

fibrillation (AF). Understanding why helps explain why your cardiologist may recommend monitoring 

or risk-factor treatment even when the ectopics themselves are not dangerous. 

Why Frequent Atrial Ectopics and AF Are Linked 

There are two complementary explanations, and both are likely true: 

1. A shared trigger. Atrial fibrillation is most often initiated by rapid firing from foci in or near the 

pulmonary veins — the same kind of atrial focus that produces premature atrial beats. In other 

words, the PAC you feel and the trigger that starts AF can be the same electrical event. This is 

precisely why the cornerstone of AF ablation, pulmonary vein isolation, works by isolating these 

triggering foci. 

2. A marker of a diseased atrium. Frequent atrial ectopy is also a sign that the atrial muscle 

itself is electrically and structurally abnormal — a condition often called an ‘atrial 

cardiomyopathy’ or atrial myopathy. This remodelled atrium is the fertile soil (the substrate) in 

which AF takes hold. On this view, frequent PACs are a visible symptom of the underlying atrial 

disease that will, in some people, go on to produce AF. 
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Put simply: frequent atrial ectopics can be both the spark and the smoke — a trigger for AF and a 

signal that the atrium is primed for it. 

 

How Much Does a High Burden Increase AF Risk? 

Across large population studies, people with the highest atrial ectopic burden have roughly a two-

fold or greater risk of developing atrial fibrillation over the following years compared with those 

who have few ectopics. The relationship is graded — the more frequent the ectopics, the higher 

the risk — and it remains significant even after accounting for age, blood pressure, and other AF 

risk factors. Frequent atrial ectopy has also been linked, in some of these studies, to a higher risk 

of stroke and death, largely (though not entirely) explained by the AF that develops. 

 

The Key Studies 

The table below summarises the major studies that established the link between frequent atrial 

ectopy and atrial fibrillation. Exact thresholds and risk estimates vary between studies and 

populations, but the direction and consistency of the findings are striking. 

Study / Evidence Population & Method Main Finding 

Copenhagen Holter 

Study 

(Binici et al., Circulation 

2010) 

678 healthy people aged 55–

75, 48-hour Holter; introduced 

the term ESVEA (≥30 

PACs/hour or runs ≥20 beats) 

ESVEA was associated with a 

markedly increased risk of later 

atrial fibrillation, and with a 

higher risk of stroke and death 

— a landmark finding 

establishing high atrial ectopy as 

a meaningful marker. 

Cardiovascular Health 

Study 

(Dewland et al., Ann 

Intern Med 2013) 

~1,260 older adults, 24-hour 

Holter, long-term follow-up 

More frequent PACs strongly 

predicted new-onset AF; the 

highest burden was associated 

with roughly a doubling of AF 

risk, with a clear dose-response 

relationship and an increase in 

stroke risk. 

Health screening cohorts 

(e.g. Suzuki et al.; Lin et 

al.) 

Large screening populations 

with Holter monitoring 

Frequent daily PACs (commonly 

cited thresholds around a few 

hundred per day, or any runs) 

independently predicted future 

AF, supporting practical day-

based burden cut-offs. 

Meta-analyses 

(pooled cohort data) 

Combined data across multiple 

prospective studies 

Frequent or excessive atrial 

ectopy consistently associated 

with significantly increased 

incident AF, ischaemic stroke, 

and all-cause mortality — 

confirming the association is 

robust across populations. 
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A note on interpretation: these are observational studies. They show a strong and consistent 

association, and there is a plausible biological mechanism, but a high ectopic burden does not mean 

AF is inevitable — most people with frequent PACs will be monitored and managed without ever 

needing AF treatment. The value of recognising a high burden is that it identifies people who benefit 

from closer follow-up and from aggressive attention to modifiable risk factors. 

 

What This Means For Your Care 

If your atrial ectopic burden is high or you have runs of atrial tachycardia, your cardiologist may 

recommend: 

• Longer or repeated heart-rhythm monitoring — extended Holter, patch monitors, an 

implantable loop recorder, or a wearable ECG — to look for episodes of atrial fibrillation that 

may not yet be causing symptoms. 

• Aggressive management of AF risk factors — blood pressure control, weight loss if 

overweight, reducing alcohol, and treating obstructive sleep apnoea. The same upstream 

measures that reduce AF also reduce ectopic burden. 

• Assessment of your stroke-risk profile, so that if AF is later confirmed, anticoagulation 

can be considered promptly based on your individual risk. 

Importantly, treatment is usually aimed at the risk factors and at detecting AF early — not simply 

at suppressing the ectopic beats themselves, which in most cases is unnecessary. 

 

6.  Investigations 

Investigations aim to measure how frequent your atrial ectopics are, look for runs or early AF, 

confirm whether the heart is structurally normal, and identify any treatable cause. 

12-Lead ECG 

A standard ECG documents the appearance of the ectopic beats and screens for underlying 

conditions. Between ectopics, the ECG is often entirely normal. 

Holter and Extended Ambulatory Monitoring 

A Holter monitor records every beat over 24–48 hours (or longer with patch monitors, up to around 

14 days). This is the key test for quantifying your PAC burden, detecting runs of atrial tachycardia, 

and capturing any AF. For infrequent symptoms, an event recorder or implantable loop recorder may 

be used for prolonged surveillance. 

Echocardiogram 

An ultrasound of the heart assesses the size of the atria (particularly the left atrium), valve function, 

and the pumping strength of the ventricles. A normal echocardiogram is reassuring; an enlarged left 

atrium is relevant to AF risk. 

Blood Tests 

• Thyroid function (an overactive thyroid is a treatable cause) 

• Electrolytes — potassium and magnesium 
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• Full blood count (to exclude anaemia) and kidney function 

Exercise Testing 

An exercise test may be used if ectopics occur mainly on exertion, or to assess how your rhythm 

behaves with activity. 

 

7.  Treatment Options 

Most people with atrial ectopics need no specific treatment for the beats themselves. When the 

burden is high, management focuses on reducing AF risk and treating symptoms. Options range 

from reassurance and lifestyle change through to medication. 

Reassurance and Risk-Factor Management 

For a structurally normal heart with mild symptoms, understanding that ectopics are common and 

benign is often all that is required. Where the burden is high, the priority shifts to controlling the 

modifiable drivers of AF — blood pressure, weight, alcohol, and sleep apnoea — which also tends to 

reduce the ectopic burden itself. 

Medications 

Medication is considered mainly for troublesome symptoms or to help control frequent runs. It is 

generally not used simply to lower the count of an asymptomatic, low-burden patient. 

Medication 
Class 

Examples How It Helps Notes 

Beta-blockers Metoprolol, 

Bisoprolol, 

Atenolol 

Reduce symptoms and the 

frequency of ectopics by 

blunting adrenaline; first-line 

where treatment is wanted 

Generally well 

tolerated; useful with 

stress- or exertion-

related ectopy; avoid in 

severe asthma 

Calcium channel 

blockers (non-

DHP) 

Verapamil, 

Diltiazem 

Slow conduction and reduce 

atrial excitability; an 

alternative to beta-blockers 

Avoid in heart failure 

with reduced ejection 

fraction 

Antiarrhythmic 

agents 

Flecainide, 

Sotalol 

Suppress atrial ectopy and 

runs more potently in 

selected, highly symptomatic 

cases 

Flecainide only in 

structurally normal 

hearts (not with 

coronary or structural 

disease); used 

selectively under 

specialist supervision 

 

 

8.  Lifestyle Factors and Self-Management 

Because the triggers for atrial ectopy overlap so closely with those for atrial fibrillation, lifestyle 

measures are doubly valuable — they ease symptoms and they reduce your longer-term AF risk. 
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Alcohol 

Alcohol is one of the most consistent triggers for both atrial ectopy and AF. If it provokes your 

symptoms, reducing or avoiding it is one of the most effective steps you can take. 

Caffeine 

Caffeine sensitivity varies. If coffee, strong tea, or energy drinks reliably trigger your ectopics, cutting 

back may help — but routine, modest caffeine intake is not harmful for everyone. 

Sleep and Sleep Apnoea 

Aim for 7–9 hours of good-quality sleep. If you snore heavily, wake unrefreshed, or have witnessed 

pauses in breathing, ask about a sleep study — obstructive sleep apnoea is a common, treatable 

driver of both ectopy and AF. 

Weight, Blood Pressure and Activity 

• Maintaining a healthy weight and good blood pressure control reduces atrial stretch and AF 

risk. 

• Aim for around 150 minutes per week of moderate aerobic exercise; both inactivity and extreme 

endurance exercise can increase atrial ectopy. 

• Keep well hydrated and avoid prolonged fasting, which can provoke ectopics in some people. 

Stress and Anxiety 

Stress and anxiety amplify both the frequency of ectopics and the distress they cause. Mindfulness, 

relaxation techniques, and regular moderate exercise all help to lower the adrenaline that drives 

ectopic activity. 

 

9.  Magnesium and Atrial Ectopics 

Magnesium is one of the most common supplements people ask about for palpitations and ectopic 

beats. It has a genuine and important role in keeping the heart’s electrical activity stable — but it is 

worth being clear about where the evidence is strong and where it is more limited, so you can make 

an informed decision. 

Why Magnesium Matters for Heart Rhythm 

Magnesium is essential for normal electrical activity in heart cells. It helps regulate the movement of 

potassium, sodium, and calcium across cell membranes, and is a cofactor for the sodium–potassium 

pump that maintains a stable resting electrical state. When magnesium is low, atrial cells become 

more electrically excitable and ‘irritable’, which can increase the frequency of ectopic beats and 

lower the threshold for arrhythmias, including atrial fibrillation. Low magnesium often occurs 

alongside low potassium, and the two frequently need to be corrected together. 

 

What the Evidence Shows 

• Correcting a true deficiency clearly helps. If your blood magnesium is genuinely low — 

which can result from poor intake, certain diuretics (water tablets), proton-pump inhibitors, 
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What the Evidence Shows 

excess alcohol, or gut conditions — restoring it to normal reduces ectopy and arrhythmia 

risk. This is the best-established and least controversial role for magnesium. 

• Low magnesium is linked to a higher risk of AF. In population studies, including the 

Framingham Offspring Study, people with the lowest blood magnesium levels had a higher 

chance of later developing atrial fibrillation. This is an observational association — it shows 

a link, not proof that taking extra magnesium prevents AF. 

• Supplementing when levels are already normal has only modest evidence. Small 

randomised trials (for example, combined magnesium and potassium supplementation) 

have shown a modest reduction in the frequency of ectopic beats, but the effect is generally 

small and the overall quality of evidence is limited. There is no strong evidence that routine 

magnesium supplementation prevents AF in people who are not deficient. 

Intravenous magnesium has a defined hospital role. Given by drip, magnesium is an 

established treatment for certain specific dangerous rhythms and is used in some settings to 

reduce atrial fibrillation after heart surgery. This is a separate, supervised use and is not the 

same as everyday oral supplementation. 

 

A Practical Approach 

• Aim to get magnesium from food first: nuts (especially almonds and cashews), seeds, legumes, 

wholegrains, dark leafy greens, and dark chocolate are all good sources. 

• If your blood tests show low magnesium, your doctor will recommend correcting it and looking 

for the underlying cause. 

• If your levels are normal, a trial of a well-absorbed oral magnesium supplement (such as 

magnesium citrate or glycinate, which are usually better tolerated than magnesium oxide) is 

generally low-risk — though the benefit for ectopics is uncertain. It is reasonable to discuss this 

with your cardiologist or GP. 

• The most common side effect of oral magnesium is loose stools or diarrhoea, which usually 

settles with a lower dose or a different formulation. 

• Important safety note: people with significant kidney impairment should not take magnesium 

supplements without medical supervision, as magnesium can accumulate to harmful levels. 

Always check with your doctor before starting a supplement, particularly if you have kidney 

disease or take other regular medications. 

In short: magnesium genuinely matters for heart-rhythm stability, and correcting a deficiency is 

worthwhile and evidence-based. Routine supplementation when your levels are already normal is 

low-risk but of uncertain benefit — reasonable to try under guidance, but not a substitute for the risk-

factor management described earlier. 

 

10.  Monitoring and Follow-up 

Follow-up is tailored to your burden, symptoms, and whether any underlying condition has been 

found. A high burden generally warrants more active surveillance for AF. 

• Repeat or extended monitoring to track ectopic burden and, importantly, to detect any 

emerging atrial fibrillation — especially when the burden is high or runs are present. 
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• Repeat echocardiogram where there is an enlarged atrium or reduced heart function, to 

monitor for change. 

• Periodic blood tests — thyroid, electrolytes, and kidney function as appropriate. 

• Symptom diary — noting when episodes occur and any triggers provides valuable information. 

• Wearable devices — smartwatches and handheld single-lead ECG monitors can help 

document episodes and distinguish ectopics from AF; discuss with your cardiologist whether 

these suit you. 

• Report new symptoms — particularly sustained, irregular palpitations, breathlessness, 

dizziness, or fainting, which may signal AF or another change. 

 

Key Messages to Take Home 

Here is what matters most about your atrial ectopic beats: 

• Atrial ectopics (PACs) are very common and, in most people with a structurally normal 

heart, entirely benign. 

• A high atrial ectopic burden — and frequent runs — is associated with a higher risk of 

later developing atrial fibrillation, supported by large studies including the 

Copenhagen Holter Study and the Cardiovascular Health Study. 

• Frequent ectopics can act both as a trigger for AF and as a marker of an atrium that is 

primed for it. 

• If your burden is high, the focus is on detecting AF early through monitoring and on 

controlling AF risk factors — blood pressure, weight, alcohol, and sleep apnoea — rather 

than on suppressing the beats themselves. 

• Most people are managed successfully with reassurance and lifestyle change; medication is 

reserved for selected cases. 

• Magnesium matters for heart-rhythm stability: correcting a low level is worthwhile and 

evidence-based, but routine supplementation when your level is already normal is of 

uncertain benefit — discuss it with your doctor. 

• Attend follow-up and report any new sustained irregular palpitations or other concerning 

symptoms promptly. 

 

11.  Useful Resources 

• Heart Foundation Australia: www.heartfoundation.org.au 

• Heart Foundation Heart Help Line: 1300 36 27 87 

• Stroke Foundation Australia: www.strokefoundation.org.au  |  StrokeLine: 1800 787 653 

• Sleep Health Foundation (sleep apnoea information): www.sleephealthfoundation.org.au 

• Arrhythmia Alliance (international patient resource): www.heartrhythmalliance.org 

• Beyond Blue (anxiety and mental health support): www.beyondblue.org.au  |  1300 22 4636 

• Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme. 
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This patient information sheet has been prepared by Dr Sam Tayeb, WA Cardiology, for educational purposes. It is 
not a substitute for personalised medical advice. Please discuss your individual results, medications, and 
management plan with your cardiologist. 
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