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Supraventricular premature beats

Supraventricular tachycardia
Wolff-parkinson-white syndrome (WPW)

Non-sustained Ventricular tachycardia

Sinus pauses Heart blocks (AV nodal Blocks)

PVCs



My patient has 
Premature Ventricular 

Complexes (PVCs)
-

What to do next?



 PVCs are common and seen in a broad spectrum of 
the population. 

 These are more commonly seen in patients with 
structural heart disease

 But it is not uncommon to see them in patients 
without structural heart disease.



High Risk PVCs
 Multifocal PVCs
 Two consecutive PVCs (couplets)
 Three or more consecutive PVCs (salvos/non-sustained 

ventricular tachycardia)
 "R-on-T" phenomenon

 Over last few decades, it has become evident that 
prognosis relates only to the underlying structural heart 
disease and the degree of left ventricular dysfunction, not 
to the complexity of the PVCs.

 These complex  PVCs may be a marker of presence of 
underlying cardiac disease
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Presentation Notes
Lown's grading of VPBs into six categories was initially proposed as a prognostic classification, but it has become clear over the years that this pertains only to acute myocardial infarction and ischemia and bears no prognostic relevance in other situations [1]. 




Prevalence of PVCs in General 
population



Electrocardiographic Findings in 122,043 Individuals
By ROLAND G. AND LAWRENCE E. Circulation 1962; 25:947.

Presenter
Presentation Notes
The prevalence of PVC in general population was 7.8/ 1000 and prevalence increase with increasing age


Electrocardiographic Findings in 122,043 Individuals
By ROLAND G. Hiss, Capt. USAF (MC), AND LAWRENCE E. LIAMB, M.D.

The United States, Air Force began an electrocardiographic program for its flying personnel in 1957. This study required that an electrocardiogram be obtained on all subjects entering flying training and that an electrocardiogram be obtained on all individuals involved in flying duties.

There were 952 (7.8 per thousand) subjects that had ventricular prematurities on the mounted routine 12-lead electrocardiogram .



Prevalence of premature ventricular contractions in a population of African American and white men and women: 
The Atherosclerosis Risk in Communities (ARIC) Study Ross J., Wayne E. et al. Am Heart J 2002;143:535-40.

The prevalence of PVC on a 2 min EKG on middle age adults (45 -65 yrs of age) 
was approximately 6%
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Presentation Notes
Frequent PVCs are defined as 2 or more PVCs without consecutive PVCs or short-coupled PVCs. Complex PVCs are consecutive PVCs, multiple morphologic features of at least 2 PVCs, or the presence of a shortcoupled PVC on the 2-minute ECG.
Methods A cross-sectional analysis of the 15,792 individuals (aged 45-65 years) from the four US communities participating at visit 1 of the Atherosclerosis Risk In Communities (ARIC) study was performed. Multiple logistic regression was used to determine the association of PVCs with potential causal predictors of PVCs.
Results Based on a 2-minute ECG, PVCs are present in >6% of middle-aged adults. Increasing age, the presence of heart disease, faster sinus rates, African American ethnicity, male sex, lower educational attainment, and lower serum magnesium or potassium levels are directly related to PVC prevalence. Independently of these factors, hypertension is associated with a 23% increase in the prevalence of PVCs.
Conclusions The prevalence of PVCs on a 2-minute ECG differs by age, ethnicity, and sex and is associated with hypertension, heart disease, faster sinus rates, electrolyte abnormalities, and lower educational attainment. Hypertension is likely to be a major cause of PVCs in adults.



Prevalence of PVCs on ambulatory monitoring



 The prevalence of PVCs is related 
 to the study population, 
 the method used to investigate       and the 
 duration of monitoring/test. 

 In patients with no known apparent heart disease, PVCs 
occur in < 1% on a routine 12-lead ECG

 In 24-hour ambulatory monitoring, >50% of apparently 
healthy people have occasional PVCs and upto 1-6% had 
>50 PVC/24 hours 

 There is an age-related increase in the prevalence of PVCs 
in normal individuals and those with underlying heart 
disease 

 The occurrence of frequent PVCs accounting for more than 
20 percent of overall heart beats is rare



Conditions associated w ith more frequent PVCs.

CARDIAC CONDITIONS

 Acute myocardial infarction 
 Heart failure/cardiomyopathy 
 Myocarditis 
 Hypertrophic cardiomyopathy
 Congenital heart disease
 Hypertension with left ventricular hypertrophy
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Presentation Notes
Although there is a widespread belief that caffeine, particularly at high doses, is associated with palpitations and a number of arrhythmias, there is no evidence that it is proarrhythmic [19,20]. In a study of 1388 participants in the Cardiovascular Health Study, in which caffeine consumption was self-reported and patients underwent 24-hour ambulatory monitoring, there was no significant differences in the frequency of VPBs between users and non-users of caffeine [21]. Additionally, more frequent consumption of caffeine is this study was not associated with more ectopy. Nevertheless, there are patients who may be more sensitive to caffeine and note a relationship of palpitations to caffeine intake.




 High grade PVCs are more commonly seen in 
advanced form of underlying cardiac disease, which 
has worse prognosis.

 This suggest that in this patient population, PVCs 
are just the marker of more advanced disease  and 
it is the severity of the disease which is related to 
the prognosis and worse outcomes
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Presentation Notes
Many now believe that PVCs in these patients reflect the severity of heart disease rather than contribute to arrhythmogenesis 3)




Conditions associated w ith more frequent PVCs.

NON-CARDIAC CONDITIONS

 Chronic obstructive pulmonary disease 
 Sleep apnea syndromes 
 Pulmonary hypertension 
 Other pulmonary diseases       and 
 endocrinopathies (thyroid, adrenal or gonadal 

abnormalities).



Triggers to provoke PVCs 
 Alcohol
 Tobacco 
 Caffeine
 Anemia 
 Anxiety
 Exercise
 High blood pressure 
 Stimulants, such as sympathomimetic agents (eg, 

beta-agonists, decongestants, antihistamines) 
 Illicit drugs (eg, cocaine, amphetamines)
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Presentation Notes
Nicotine, alcohol, or other stimulants, such as sympathomimetic agents (eg, beta-agonists, decongestants, antihistamines) or illicit drugs (eg, cocaine, amphetamines) can trigger VPBs. In hospitalized patients, sleep disruption has been associated with an increased hourly number of VPBs during the night, with more pronounced exacerbation of ventricular ectopy the next day [18].




Symptoms

 Most patients are asymptomatic

 The most common symptom is palpitations

 Rarely, PVCs can result in hemodynamic compromise, 
causing symptoms of dizziness, presyncope and 
decrease in exercise capacity
 When they occur frequently in a patient with severely 

depressed left ventricular function    or 

 When they are associated with an underlying bradycardia

 When they are extremely frequent



 Extremely frequent PVCs (typically > 15-20% of all 
beats) can result in a reversible cardiomyopathy, even 
in the absence of sustained ventricular arrhythmias or 
symptoms  

 This effect is most pronounced in younger patients 
without comorbidities, suggesting that PVCs may be 
an important cause of "idiopathic" HF.

 Elimination of PVCs using catheter ablation or 
medications often leads to normalization of cardiac 
function



PROGNOSIS



The prognostic significance of premature ventricular complexes in adults without clinically 
apparent heart disease: a meta-analysis and systematic review  Lee V,  Hemingway H. et al. 
Heart 2012;98:1290e1298
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Forest plot of the included studies in meta-analysis.

The prognostic signiﬁcance of premature ventricular complexes in adults without clinically 
apparent heart disease: a meta-analysis and systematic review 
Victor Lee,1 Harry Hemingway,2 Rami Harb,1 Tom Crake,1 Pier Lambiase1
Heart 2012;98:1290e1298. doi:10.1136/heartjnl-2012-30200

 Endpoints: all-cause mortality, cardiovascular mortality, sudden cardiac death or development of ischaemic heart disease. OR of endpoints were analysed with random effects model. Relationships between study outcomes and study characteristics were assessed by meta-regression and sensitivity analysis.
 Results Eight studies satisﬁed the inclusion criteria. Meta-analysis shows that in adults without clinically apparent heart disease, PVCs on ECG (Regular EKG to 1 hour   recording) are associated with a pooled OR of 1.72 (95% CI 1.28 to 2.31) of endpoints compared with those without PVCs. However, only one study used echocardiogram or stress test to rule out heart disease. Meta-regression identiﬁed mean sample age (p¼0.001), diabetes (p¼0.005) and hypertension (p¼0.005) as predictors of events. Only studies that used 100% male, not 100% female or mixed gender, found increased events.
 Conclusions Most studies on PVC prognosis in ‘normal hearts’ did not use advanced tests to rule out structural heart disease. Among these patients, PVCs are associated with a worse cardiovascular outcome if patients are older and have higher cardiovascular risk, suggesting that the poor prognosis studies may have inadvertently included patients with occult structural heart disease, the population in which PVCs are known to confer adverse outcomes.





Association of Frequent PVCs with risk for SCD

Meta-Analysis of  Ventricular Premature Complexes and Their Relation to Cardiac Mortality in 
General Populations Ataklte F, Erqou S, MD et al. Am J Cardiol 2013;112:1263e1270

Frequent PVCs were defined as occurring > 1 time during a standard 
electrocardiographic recording or > 30 times over a 1-hour recording.
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Meta-Analysis of Ventricular Premature Complexes and Their Relation to Cardiac Mortality in General Populations 
Feven Ataklte, MPhila,*, Sebhat Erqou, MD et al.
Am J Cardiol 2013;112:1263e1270

Studies generally defined frequent VPCs as occurring > 1 time during a standard electrocardiographic recording or > 30 times over a 1-hour recording. The prevalence of frequent VPCs in the studies ranged from 1.2% to 10.7%.

In conclusion, findings from observational studies in general populations indicate that frequent VPCs are associated with a substantial increase in the risk for sudden cardiac death and total cardiac death.





Long-term outcome of multiform premature ventricular complexes in structurally normal heart
Chin-Yu Lin, Shih-Lin Chang, et al. International Journal of Cardiology 180 (2015) 80–85
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Long-term outcome of multiform premature ventricular complexes in structurally normal heart
Chin-Yu Lin a,b, Shih-Lin Chang a,b,  et al.
International Journal of Cardiology 180 (2015) 80–85

This study examined the database for 24-hour electrocardiography monitoring between January 1, 2002 and December 31, 2004 of 3351 individuals with apparently normal hearts
Conclusion: The presence of multiform PVC was associated with a higher incidence of mortality, hospitalization, transient ischemic attack, new-onset AF, and new-onset HF independent of other clinical risk factors, compared with patients with no PVC 



PROGNOSIS
 Though, traditionally, PVCs are often thought to be of 

minimal clinical significance, particularly in patients 
without a history of cardiac disease, most studies have 
reported an increased mortality in patients with PVCs, 
especially with frequent and complex PVCs in general 
population. 

 But, these studies, though, were done in adults without 
clinically apparent heart disease, but most studies did 
not use advanced tests to rule out structural heart 
disease. 

The prognostic significance of premature ventricular complexes in adults without clinically 
apparent heart disease: a meta-analysis and systematic review  Lee V,  Hemingway H. et al. 
Heart 2012;98:1290e1298



PROGNOSIS

 The 5 uncontrolled studies which studied patients with 
lower cardiovascular risk and has a high usage of 
echocardiography and stress test, observe zero 
mortality, SCD, VT or syncope events in their PVC 
cohort over an average of 6.9 years.

 This may suggest that the poor prognosis may be 
secondary to  inadvertent inclusion of patients with 
occult structural heart disease, the population in which 
PVCs are known to confer adverse outcomes

The prognostic significance of premature ventricular complexes in adults without clinically 
apparent heart disease: a meta-analysis and systematic review  Lee V,  Hemingway H. et al. 
Heart 2012;98:1290e1298



PROGNOSIS

 Also, prophylactic treatment of asymptomatic PVCs or 
non-sustained VT, in patients without any structural 
heart disease, has not been shown to reduce 
mortality. 

 This holds true for most of the cases with underlying 
structural heart disease, except for few exceptions

 As such, the presence of significant PVCs should alert 
the clinician to potential coexistent cardiac disease, 
which may require additional clinical assessment or 
therapy. 



In patients with frequent and unexplained PVCs, the 
following evaluation should be performed:

 Thorough history and physical exam 
 To assess for any underlying structural heart disease (HTN, 

Ischemic heart disease, CHF, valve disease) 
 With documented nocturnal PVCs, patient should be assessed 

for sleep apnea
 History of use of triggers like alcohol or caffeine-containing 

beverages, or illicit drugs, or use of other stimulants etc
 For family history of sudden cardiac death and 

cardiomyopathy

 Laboratory testing 
 Electrolyte levels, 
 Thyroid stimulating hormone [TSH] 



 EKG
 Any evidence of Previous MI
 Conduction abnormalities 
 LVH
 Significant repolarization changes

 24-hour ambulatory (Holter) monitor 
 To quantify the frequency of PVCs 
 Any sustained or non-sustained VT
 To determine the morphology of PVCs (if they are 

monomorphic or polymorphic)



 Echocardiography
 If history suggestive of cardiac disease or there are 

frequent or complex PVCs, echo should be performed to 
assess cardiac structure and function 

 Exercise treadmill stress test 
 To evaluate the response of the PVCs to exercise 
 To determine if sustained or non-sustained ventricular 

tachycardia (VT) can be induced with exercise 
 To screen for underlying ischemic heart disease

Presenter
Presentation Notes
Catecholamine-sensitive PVCs may increase during exercise, as well as those related to ischemia; more commonly, however, PVCs are suppressed during exercise and re-emerge in the ensuing recovery period
Catecholamine- or exercise-induced PVCs respond well to beta blocker therapy.




TREATMENT

 In persons found to have frequent PVCs, further 
management is based on the 
 presence or absence of underlying structural heart 

disease         
and/or 

 symptoms



In absence of structural heart disease

 In Patients with low grade ectopy (including 
bigeminy) 
 Avoiding exposure to possible triggers should be 

advised, although this strategy has not been a 
consistently effective

 Reassurance regarding the benign nature of 
ventricular ectopy 

 Regular follow-up by family MD

 If still symptomatic, then treatment with a beta-
blocker and/or a calcium channel blocker should 
be initiated

Presenter
Presentation Notes
Before drug therapy, Limiting exposure to known stimulants should be advised, although this strategy has not been a consistently effective intervention [39]. 
Exposure to possible triggers should be advised, although this strategy has not been a consistently effective intervention 





 Beta blockers tends to suppress PVCs due to excess 
sympathetic stimulation or increased catecholamines 

 In other conditions, it may not reduce frequency, but  
may reduce symptoms.

 There is no clear evidence that suppression of PVCs 
with beta blockers or antiarrhythmic drugs improves 
overall survival in patients who have no symptoms 
and have not had a major arrhythmic event. 

 The lowest dose of beta blockers that relieves 
symptoms should be used in order to minimize side 
effects, with the exception of patients with a prior MI 
or LV dysfunction



In absence of structural heart disease

 Consider Cardiology referral 
 If still symptomatic after treatment and reassurance 

 Unable to tolerate beta-blocker and/or a calcium 
channel blocker

 If frequent and complex ventricular ectopy

 Patient with high burden of PVCs (generally >15 
percent of beats or >10,000 VPBs/24 hours) should 
also be referred earlier to cardiology because of 
risk of developing cardiomyopathy

Presenter
Presentation Notes
Cardiology referral should be considered to assess the possible treatment with antiarrhythmic therapy and catheter ablation




In patients w ith pre-ex isting/ or new ly 
diagnosed cardiac disease
 Patient should be adequately treated for his 

underlying cardiac disease (eg. beta blockers, ACEi, 
diuretics for CHF, good control of BP with hypertension)

 What is the cardiac function (LVEF > 50%, LVEF < 
40%

 Consider treatment with beta blockers

 Consider cardiology referral for complete 
assessment of cardiac status and to be assessed for 
possible treatment with antiarrhythmic therapy and 
catheter ablation

Presenter
Presentation Notes
Examples of therapy which can reduce the frequency of VPBs are beta blockers, which improve survival in patients with a prior myocardial infarction (MI) or heart failure (HF), 
and antihypertensive therapy, which may induce regression of left ventricular hypertrophy in patients with hypertension
In many cases, this therapy will also reduce the frequency of VPBs. 





CONCLUSION
 PVCs are one of the most common arrythmia
 Current belief is, that presence of PVCs in itself does not 

affect survival. 
 Complex and frequent PVCs may be a marker of underlying 

disease and it is the underlying disease which affects survival
 Treating PVCs with any of the drugs have not shown to 

reduce mortality
 Thus, PVCs should be evaluated in context of 

company it keeps
 In absence of any structural heart disease, the only 

indication to treat will be symptoms control, otherwise 
reassurance and routine clinical follow-up 

 In presence of heart disease, the most important management 
is adequate treatment of underlying disease



 50 yr old
 Hx of HTN, DM and Hx of MI 4 years ago
 Feels intermittently light headed



 37 yr old 
 No significant PMH
 Family Hx of sudden cardiac death (Father died suddenly 

at age of 43) 
 Complaining of palpitation



 58yr old 
 No PMH
 Healthy active gentleman
 Routine EKG



Thank you
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