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VENTRICULAR ECTOPIC BEATS

Premature Ventricular Complexes (PVCs)
Understanding your diagnosis, what it means for your heart, and how it is managed

1. What Are Ventricular Ectopic Beats?

Ventricular ectopic beats — also called premature ventricular complexes (PVCs), ventricular premature beats
(VPBSs), or simply ‘ectopics’ — are extra heartbeats that originate from the lower chambers of the heart (the
ventricles), rather than from the heart’s normal pacemaker (the sinus node) in the upper right chamber.

In a normal heartbeat, an electrical signal starts at the sinus node, travels through the atria and then down
through a specialised conduction system (the AV node and His-Purkinje fibres) to activate the ventricles in a
coordinated, efficient manner. In a PVC, an electrical impulse fires prematurely from somewhere within the
ventricular muscle itself, causing the ventricles to contract earlier than expected and in a slightly less
coordinated way. This early beat is followed by a brief pause before the next normal beat, which is often felt
as a ‘thud’ or ‘skipped beat’.

PVCs are extremely common. They occur in up to 75% of people on prolonged cardiac monitoring and are
found across all age groups, including otherwise healthy individuals with structurally normal hearts. In many
people, they are entirely benign and require no treatment beyond reassurance.

Key Terms You May Hear

PVC /| VPB | Ectopic beat: All refer to the same thing — a premature beat arising from the ventricles.
Bigeminy: Every second beat is a PVC (alternating normal-PVC-normal-PVC pattern).

Trigeminy: Every third beat is a PVC.

Couplet: Two PVCs occurring consecutively.

Nonsustained Ventricular Tachycardia (NSVT): Three or more consecutive PVCs lasting less than 30
seconds and terminating spontaneously.

PVC burden: The percentage of total heartbeats that are PVCs, typically measured on a 24-hour Holter
monitor. A burden above 10-15% is considered frequent and warrants closer evaluation.

Unifocal vs Multifocal: Unifocal PVCs all arise from the same location and look identical on ECG.
Multifocal PVCs arise from different sites and have varying appearances, which may indicate more
widespread electrical irritability.

2. Symptoms

The way PVCs feel varies considerably between individuals. Many people are entirely unaware of them.
Others find them uncomfortable or distressing, even when the beats themselves are medically benign.
Common experiences include:

* A'skipped beat’ or ‘missed beat’ sensation — the most classic description

« A'thud’, flip’, or ‘extra beat’ in the chest — caused by the forceful contraction of the ventricle after
the compensatory pause

+ Palpitations — an awareness of the heartbeat being irregular, strong, or uncomfortable
»  Fleeting dizziness or light-headedness at the time of a PVC

*  Chest discomfort — usually brief and coinciding with the ectopic beat

* No symptoms at all — discovered incidentally on an ECG or during cardiac monitoring
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Symptoms are not always a reliable guide to severity. Some patients with very frequent PVCs feel nothing,
while others with infrequent ectopics find them profoundly distressing. The degree of symptom burden is an
important factor in deciding whether treatment is appropriate.

3. Causes and Contributing Factors

PVCs can occur in people with completely normal hearts, and in many cases no specific cause is identified.
However, a range of factors can predispose to or exacerbate ventricular ectopic activity:

Structural and Cardiac Causes
» Coronary artery disease or prior heart attack (myocardial infarction) — scar tissue in the ventricle
creates areas of electrical instability

+ Cardiomyopathy (weakened or thickened heart muscle) — dilated, hypertrophic, or arrhythmogenic
cardiomyopathy

* Heart valve disease

* Heart failure

*  Myocarditis (inflammation of the heart muscle)
» Congenital heart disease

Metabolic and Electrolyte Causes

* Low potassium (hypokalaemia) — one of the most common reversible causes
* Low magnesium (hypomagnesaemia)

»  Hyperthyroidism (overactive thyroid gland)

* Anaemia

* Kidney disease

Lifestyle and External Triggers

»  Excessive alcohol or stimulant use

* High caffeine intake

» Significant psychological stress or anxiety

« Sleep deprivation

* Intense exercise — PVCs that occur predominantly during exercise require more careful evaluation
»  Certain medications, including some decongestants, antidepressants, and antiarrhythmics

Idiopathic PVCs (No Identifiable Cause)

In a significant proportion of patients — particularly younger individuals with no underlying heart disease —
PVCs arise from specific anatomical locations in the heart with no identifiable cause. The most common site
is the right ventricular outflow tract (RVOT), followed by the left ventricular outflow tract (LVOT) and the
fascicles of the left bundle branch. These ‘idiopathic’ PVCs are generally benign but can be highly
symptomatic.

4. Are PVCs Dangerous?

This is the question most patients ask, and the honest answer is: it depends on the context. For the majority
of people, PVCs are benign and carry no increased risk of serious arrhythmia or sudden cardiac death.
However, in certain situations they warrant more careful evaluation and monitoring.
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When PVCs Are Generally Benign

«  Structurally normal heart confirmed on echocardiogram and ECG

*  PVC burden below 10% on Holter monitoring

» Unifocal morphology (arising from a single, consistent location)

* PVCs that suppress with exercise (rather than increase)

* No associated symptoms of syncope (fainting) or near-fainting

* No family history of sudden cardiac death or inherited arrhythmia syndromes

When PVCs Require Closer Evaluation
* High PVC burden (>10-15% of beats on Holter monitoring) — sustained high burden over time can
cause a reversible weakening of the heart muscle called PVC-induced cardiomyopathy

* Underlying structural heart disease — coronary artery disease, cardiomyopathy, heart failure, or
prior heart attack

* PVCs that increase significantly with exercise or provoke symptoms during exertion

* NSVT (runs of three or more consecutive ventricular beats)

»  Multifocal PVCs (arising from multiple different sites)

* Syncope or presyncope (fainting or near-fainting) associated with palpitations

« Abnormal ECG features such as a prolonged QT interval or signs of Brugada syndrome
» Family history of sudden cardiac death, inherited arrhythmia, or cardiomyopathy

PVC-Induced Cardiomyopathy

When PVCs are very frequent (typically a burden above 15-20% of total heartbeats), the chronic
disruption to the normal coordinated contraction of the heart can gradually weaken the heart muscle — a
condition called PVC-induced cardiomyopathy. This is an important and often under-recognised
complication. Crucially, it is usually reversible: when the PVC burden is effectively reduced through
medication or catheter ablation, heart function typically recovers fully over weeks to months. This is one
of the key reasons why high-burden PVCs warrant treatment even in the absence of significant symptoms.

5. Investigations

Your cardiologist will perform a series of tests to characterise your PVCs, assess the structure and function
of your heart, identify any underlying causes, and guide management decisions.

ECG (Electrocardiogram)

A 12-lead ECG is the first step. It documents the appearance (morphology) of the PVC, which gives important
information about where in the heart the ectopic beat is arising from, and helps screen for underlying
conditions such as a prolonged QT interval, Brugada pattern, or signs of prior heart attack.

Holter Monitor (Ambulatory ECG)

A Holter monitor is a portable ECG device worn continuously for 24 hours, 48 hours, or longer. It records
every heartbeat over the monitoring period, allowing your cardiologist to:

+  Count the total number of PVCs and calculate the PVC burden (percentage of total beats)
* ldentify the pattern (bigeminy, trigeminy, couplets, NSVT)

*  Correlate PVCs with your symptoms using a symptom diary

+ Assess whether PVCs occur predominantly at rest, with activity, or throughout the day

Echocardiogram (Heart Ultrasound)
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An echocardiogram uses ultrasound to produce detailed images of the heart’s structure and function. It is an
essential investigation in all patients with significant PVCs and assesses:

» Left ventricular size and systolic function (pumping strength) — to detect PVC-induced
cardiomyopathy or other cardiomyopathies

* Right ventricular size and function

* Heart valve structure and function

* The presence of any structural abnormalities

Exercise Stress Testing

An exercise stress test (treadmill or bicycle test with continuous ECG monitoring) is recommended when
PVCs occur during exertion, or when underlying coronary artery disease needs to be excluded. It assesses
whether PVCs are suppressed by exercise (a generally reassuring finding) or provoked and worsened by it
(which warrants further evaluation).

Advanced Imaging

In selected patients — particularly those with reduced heart function, NSVT, or suspected cardiomyopathy
— additional imaging may be recommended:

+ Cardiac MRI (CMR): the gold standard for assessing heart muscle structure, detecting scar tissue
(fibrosis), and diagnosing cardiomyopathies such as arrhythmogenic cardiomyopathy or
myocarditis. Scar tissue is a particularly important finding as it identifies patients at higher
arrhythmic risk.

«  CT coronary angiogram (CTCA) or coronary angiogram: to exclude significant coronary artery
disease, particularly in older patients or those with risk factors.

Blood Tests

» Electrolytes: potassium and magnesium levels (correctable causes of PVCs)
« Thyroid function (hyperthyroidism can cause ectopic activity)

*  Full blood count (to exclude anaemia)

+ Kidney function

6. Treatment Options

Not all PVCs require treatment. The decision depends on the frequency and pattern of PVCs, your symptoms,
the underlying heart structure, and the PVC burden. The goals of treatment are to reduce symptoms, prevent
PVC-induced cardiomyopathy, and — in those with structural heart disease — reduce the risk of more serious
arrhythmias.

Reassurance and Observation

For patients with infrequent PVCs, a structurally normal heart, a low PVC burden, and minimal symptoms,
reassurance and lifestyle modification are often all that is required. Understanding that ectopics are common
and benign in this context is itself therapeutic for many patients, and may significantly reduce the symptom
burden associated with anxiety about the condition.

» Periodic monitoring (repeat Holter, echocardiogram) may be arranged to ensure the PVC burden
does not increase over time.

* Avoiding known triggers (see Section 7) is recommended.

Medications

This information sheet is for general educational purposes only. Please discuss your individual management with your cardiologist.



WACARDIQLOGY

Dr Sam Tayeb | Cardiologist

Medication is considered when PVCs are causing significant symptoms, when the burden is high enough to
risk PVC-induced cardiomyopathy, or when underlying structural heart disease is present. Your cardiologist
will select the most appropriate agent based on your individual situation.

Medication Class Examples How It Helps Notes
Beta-Blockers Metoprolol, Bisoprolol, Reduce the frequency and Generally well
Carvedilol, Atenolol symptoms of PVCs by tolerated; preferred in

blunting the effect of PVCs triggered by
adrenaline on the heart; first- stress or exercise,

line pharmacological and in patients with
treatment for symptomatic underlying coronary
PVCs disease or heart
failure
Calcium Channel Verapamil, Diltiazem Effective  particularly for Useful when beta-
Blockers (non-DHP) PVCs arising from the blockers are not
outflow tracts tolerated or
(RVOT/LVOT); reduce contraindicated; avoid
electrical  excitability of in heart failure with
ventricular cells reduced ejection
fraction
Flecainide Flecainide (Tambocor) A potent antiarrhythmic Safe only in

agent that  suppresses structurally normal
ectopic electrical activity; hearts; must not be
effective at reducing PVC used in the presence
burden of coronary artery
disease, prior heart
attack, or significant

structural heart
disease
Amiodarone Amiodarone A highly effective Reserved for
antiarrhythmic agent for refractory cases or
suppressing ventricular those with significant

ectopics, particularly in  structural disease due
patients with structural heart to its long-term side
disease where other agents effect profile (thyroid,

are contraindicated lung, liver, eyes);
requires regular
monitoring

Catheter Ablation

Catheter ablation is a minimally invasive procedure that targets and destroys the specific area of heart muscle
responsible for generating PVCs. While it is a highly effective treatment when it is indicated, it is important to
understand that ablation is not appropriate for most patients with ventricular ectopics. The majority of people
with PVCs are managed successfully with reassurance, lifestyle modification, and medication when
necessary. Ablation is a specialised intervention reserved for a specific subset of patients who meet criteria
defined by international cardiology guidelines.

When Is Ablation Indicated? — Guideline-Based Criteria

According to the 2019 HRS/EHRA/APHRS/LAHRS Expert Consensus Statement on catheter ablation of
ventricular arrhythmias, and supported by the 2022 ESC Guidelines on Ventricular Arrhythmias and
Prevention of Sudden Cardiac Death, catheter ablation for PVCs is considered appropriate in the
following specific scenarios:

1. Symptomatic PVCs refractory to medical therapy

Patients with frequent, highly symptomatic PVCs (typically >10% burden) who have failed or cannot
tolerate at least one antiarrhythmic medication. In this group, ablation is recommended as a Class |
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indication — meaning the evidence firmly supports its use when symptoms significantly impair quality of
life.

2. Frequent PVCs causing or at risk of causing cardiomyopathy

When frequent PVCs (usually >15-20% burden) have caused or are suspected to have caused a
reduction in the heart’s pumping function (left ventricular dysfunction), ablation carries a Class |
recommendation. Eliminating the PVC burden in this setting typically leads to significant or complete
recovery of heart function. Ablation may also be considered proactively in patients with a very high PVC
burden (typically >20-25% of total beats) and currently preserved heart function, to prevent the future
development of PVC-induced cardiomyopathy before it occurs.

3. PVCs triggering ventricular fibrillation (VF) or sustained ventricular tachycardia (VT)

In rare cases, PVCs can act as triggers for life-threatening arrhythmias including VF or sustained VT,
particularly in the context of structural heart disease, inherited channelopathies (such as Long QT
syndrome or Brugada syndrome), or idiopathic VF. In these high-risk patients, ablation targeting the
initiating PVC carries a strong guideline recommendation and may be life-saving.

Ablation is generally not recommended for patients with infrequent or low-burden PVCs, a
structurally normal heart, and symptoms that are adequately controlled with reassurance or
simple medication.

How Does Ablation Work for PVCs?

During the procedure, electrophysiologists use specialised mapping catheters to precisely locate the
origin of the PVC within the heart by recording the electrical signals that precede each ectopic beat. Once
the site is identified, energy (most commonly radiofrequency heat, or in some cases cryoenergy or pulsed
field ablation) is delivered through the catheter tip to create a small area of scar tissue at the PVC'’s
source, permanently eliminating the abnormal electrical focus.

What to Expect from Ablation
+ Performed under general anaesthetic or conscious sedation in a specialised electrophysiology (EP)
laboratory.

+ Catheters are inserted through veins (and sometimes an artery) in the groin and guided to the heart
under X-ray and electroanatomical mapping guidance.

» The procedure typically takes 2—3 hours, depending on the complexity and location of the PVC
focus.

* Most patients stay in hospital overnight and go home the following day.
* Recovery is typically 1-2 weeks; driving is restricted for 24—48 hours after the procedure.

Success Rates
Success rates for PVC ablation are high when the ectopic focus can be reliably located and accessed:
+ RVOT and LVOT PVCs (the most common idiopathic locations): acute success rates of 85—-95%,
with long-term freedom from PVCs in 80-90% of patients after a single procedure.

+ PVCs arising from more complex locations (papillary muscles, epicardium, deep intramural sites):
somewhat lower success rates; may require repeat procedures or a combined approach.

* In patients with PVC-induced cardiomyopathy, effective ablation is associated with significant
recovery of heart function in the majority of cases.

* Arepeat procedure may be recommended if PVCs recur or if the initial procedure achieves only
partial success.

Risks of Ablation

Catheter ablation for PVCs is generally safe in experienced centres. Your cardiologist will discuss the specific
risks relevant to your case:

» Vascular access complications (bruising or bleeding at the groin site): 1-2%
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+ Cardiac tamponade (blood collecting around the heart): approximately 1%; managed with drainage
if it occurs

+ Damage to the normal conduction system (rare; risk depends on PVC location)
» Stroke or TIA: rare; anticoagulation is managed carefully around the procedure

* Recurrence of PVCs: the procedure significantly reduces but may not permanently eliminate all
ectopic activity in all patients

7. Lifestyle Factors and Self-Management

For many patients, particularly those with a structurally normal heart and a low PVC burden, lifestyle
modification is the most important first step in management. Identifying and addressing personal triggers can
significantly reduce PVC frequency and symptom burden.

Reduce or Eliminate Alcohol

Alcohol is a well-recognised trigger for ventricular ectopic activity. Even moderate intake can provoke PVCs
in susceptible individuals, and heavy drinking is a significant cause. If you notice that alcohol consistently
triggers your ectopics, avoidance is the most effective strategy.

Manage Caffeine Intake

High caffeine intake can increase sympathetic nervous system activity and provoke ventricular ectopics in
some people. If caffeine appears to be a trigger for your symptoms, reducing or eliminating coffee, tea, energy
drinks, and caffeinated soft drinks may be helpful. Caffeine sensitivity varies considerably between
individuals.

Stress and Anxiety Management

Psychological stress and anxiety are among the most common triggers for symptomatic PVCs. Adrenaline
released during periods of stress directly increases ventricular electrical irritability. Furthermore, anxiety
about the PVCs themselves can create a self-reinforcing cycle in which awareness of the ectopics heightens
anxiety, which in turn increases their frequency.

* Mindfulness-based stress reduction, cognitive behavioural therapy (CBT), and structured relaxation
techniques have evidence for reducing arrhythmia burden.
* Regular moderate exercise is an effective anxiolytic and generally beneficial for PVC management.

» If anxiety or health-related worry is significantly impacting your quality of life, speak with your GP
about referral to a psychologist.

Exercise

Regular moderate aerobic exercise is generally beneficial for cardiovascular health and can help reduce PVC
frequency in many patients by improving autonomic balance and reducing resting sympathetic tone.
However, individual responses to exercise vary:

« If your PVCs suppress with exercise (a common and reassuring pattern), regular moderate
exercise is encouraged.

« If your PVCs increase with exercise or cause symptoms during exertion, discuss this with your
cardiologist before continuing vigorous activity — an exercise stress test will help clarify the
appropriate level of activity for you.

« Aim for 150 minutes per week of moderate-intensity aerobic activity (brisk walking, cycling,
swimming).

Sleep
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Sleep deprivation and poor sleep quality increase sympathetic nervous system activity and can worsen PVC
frequency. Prioritising 7-9 hours of quality sleep per night is recommended. If you snore heavily or wake
feeling unrefreshed, discuss the possibility of obstructive sleep apnoea with your doctor, as this is a common
and treatable cause of increased ectopic activity.

Electrolyte Optimisation

Maintaining adequate potassium and magnesium levels is important for cardiac electrical stability. If blood
tests show low levels, your cardiologist or GP may recommend supplementation or dietary adjustments.
+ Potassium-rich foods: bananas, avocado, leafy greens, legumes, potatoes.

* Magnesium-rich foods: nuts (especially almonds and cashews), seeds, dark leafy vegetables,
wholegrains.

+ Dehydration can worsen electrolyte imbalances — maintain adequate fluid intake, particularly
during exercise or in hot weather.

8. Monitoring and Follow-up

The level of follow-up required depends on the nature of your PVCs, your PVC burden, and whether any
underlying heart condition has been identified. Your cardiologist will tailor a monitoring plan to your individual
situation.

* Repeat Holter monitoring: to reassess PVC burden over time, particularly if symptoms change, a
new treatment is started, or there is concern about developing PVC-induced cardiomyopathy.

* Repeat echocardiogram: recommended if the PVC burden is high (>10-15%), to monitor heart
function and detect early changes in the left ventricular ejection fraction (pumping strength).

+ ECG: at follow-up visits to assess rhythm and screen for any new changes.
» Blood tests: periodic review of electrolytes, thyroid function, and kidney function.

+  Symptom diary: keeping a note of when PVCs occur, their duration, and associated activities or
triggers can provide valuable information for your cardiologist.

» Wearable devices: consumer smartwatches and handheld single-lead ECG monitors (such as the
KardiaMobile) can be useful for recording and documenting symptomatic episodes — discuss with
your cardiologist whether these are appropriate for you.

* Report new or worsening symptoms: any new episodes of fainting, near-fainting, sustained rapid
palpitations, or worsening breathlessness should be reported to your cardiologist promptly.

Key Messages to Take Home

Here is what matters most about your ventricular ectopic beats:

»+ PVCs are very common and are often entirely benign — particularly in people with a
structurally normal heart.

+ The most important factor is whether your heart is structurally normal. Your echocardiogram
and other investigations help answer this.

* Ahigh PVC burden (>15-20%) can weaken the heart over time, but this is reversible with
effective treatment.

+ Lifestyle modifications — reducing alcohol, managing stress, optimising sleep and electrolytes
— can significantly reduce PVC frequency.

» If treatment is needed, both medications and catheter ablation are effective options with high
success rates.

» Attend all follow-up appointments and repeat monitoring as advised, even if you are feeling
well.

* Report any new symptoms of fainting, near-fainting, or sustained rapid palpitations to your
cardiologist promptly.
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9. Useful Resources

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

* Heart Foundation Heart Help Line: 1300 36 27 87

» Cardiac Rehabilitation: Ask your cardiologist or GP for a referral to your nearest programme.
» Sleep Health Foundation (sleep apnoea information): www.sleephealthfoundation.org.au

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

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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