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ABSTRACT

Objective: To evaluate the impact of chronic premature ventricular complex
(PVC) burden on left ventricular (LV) function and cardiovascular outcomes, and
to assess the role of pharmacological treatment in improving clinical outcomes.
Methodology: This retrospective study was conducted at the Department of
Cardiac Electrophysiology, Hayatabad Medical Complex, Peshawar, from
September 2023 to July 2024. A total of 250 patients were included, divided into
high PVC burden (>20%) and low PVC burden (<20%) groups, with 125 patients
in each group. Data on PVC burden, LV e¢jection fraction (LVEF), left atrial
volume index (LAVI), and follow-up outcomes were collected. Statistical
analysis included chi-square and t-tests, with significance set at p <0.05. Results:
The high PVC burden group showed significantly lower mean LVEF (42%)
compared to the low PVC burden group (56%) (p < 0.001). LAVI was markedly
higher in the high-burden group (34.5 mL/m? vs. 24.3 mL/m?, p < 0.05). Follow-
up outcomes were significantly associated with medication use; 68% of patients
on medication improved, compared to 40% without medication (p < 0.05). A chi-
square test revealed significant association between medication use and follow-
up outcomes (p = 0.02). Conclusion: Chronic PVC burden adversely affects LV
function and cardiovascular outcomes. Pharmacological treatment significantly
improves clinical outcomes, underscoring the need for structured management
strategies. Future research should focus on prospective studies and randomized
trials to validate these findings.

INTODUCTION

Premature ventricular complexes (PVCs), defined as
early depolarizations originating from the ventricles, are
commonly encountered in clinical practice and have
significant implications for cardiac function and patient
outcomes. While PVCs have traditionally been
considered benign, emerging evidence suggests that a
high burden of PVCs may lead to left ventricular (LV)
dysfunction and contribute to the development of
cardiomyopathy.! This concern becomes particularly
relevant in populations with structurally normal hearts,
where the long-term hemodynamic consequences of
frequent PVCs remain an area of active investigation.?

Recent studies have demonstrated that a high PVC
burden is associated with progressive LV dilation,
reduced ejection fraction, and functional impairment.’
Furthermore, frequent PVVCs can exacerbate myocardial
dyssynchrony, leading to remodeling and increased risks
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of arrhythmia and heart failure in both diseased and non-
diseased hearts.* The burden threshold of >20% has been
identified as critical, with negative outcomes becoming
significantly more pronounced beyond this limit.®

Frequent PVCs have been identified as significant
predictors of long-term left ventricular dysfunction,
emphasizing early intervention in patients with high
PVC burdens.® The left atrial (LA) dysfunction caused
by high PVC burdens demonstrates significant
associations with reduced global LA peak strain and
increased LA stiffness, highlighting the hemodynamic
impact.?

Analysis of Holter monitoring has shown a strong
correlation between high PVC burdens (>10%) and
reduced LV ejection fractions, supporting its predictive
role in adverse cardiac outcomes.” Patients with left-
sided PVCs have higher risks of adverse outcomes,
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including heart failure and reduced survival, compared
to right-sided PVC origins.?

A meta-analysis has identified non-sustained
ventricular tachycardia and epicardial PVC origins as
key risk factors for the development of PVC-induced
cardiomyopathy.® Deep learning algorithms trained on
ECG data demonstrate high accuracy in predicting LV
dysfunction in patients with frequent PVCs, offering
novel diagnostic pathways.'® High PVC burdens (>5%)
are common even in treated heart failure patients and are
associated with significantly worse outcomes, including
increased mortality.** Female patients with high PVC
burdens are at increased risk of left ventricular
enlargement, which is reversible with catheter ablation.*
Ablation of low-burden PVCs (<10%) significantly
improves quality of life and symptom burden, indicating
benefits even in less severe cases.™

In  Pakistan, the study of PVC-related
cardiomyopathies is gaining traction due to the
increasing prevalence of arrhythmias in the general
population. Data from local tertiary hospitals highlight
the need for more robust evaluation methods, including
Holter monitoring and advanced imaging, to assess the
long-term effects of PVCs on cardiovascular outcomes.**
Early detection and management remain pivotal in
mitigating adverse outcomes in these patients.

Despite extensive global research, gaps persist in
understanding the specific impact of chronic PVC
burden in patients presenting to specialized cardiac
electrophysiology units, such as at Hayatabad Medical
Complex in Peshawar. This research aims to bridge the
knowledge gap by investigating the clinical and
structural implications of PVCs on LV function,
providing valuable insights for tailored therapeutic
interventions.

The objective of this study is to evaluate the impact
of chronic PVC burden on left ventricular function and
its association with cardiovascular outcomes in a cohort
from the Cardiac Electrophysiology Department,
Hayatabad Medical Complex, Peshawar.

MATERIALS AND METHODS

Study Setting and Duration

This retrospective study was conducted in the
Department of Cardiac Electrophysiology at Hayatabad
Medical Complex, Peshawar. The study period extended
from September 2023 to July 2024, covering a 10-month
data collection and analysis phase.

Study Design and Sample Size

The study included a retrospective review of patients
presenting with chronic premature ventricular complex
(PVC) burden. Based on a similar study by Sukru et al.
(2024), which reported a PVC burden prevalence of 15%
among patients with LV dysfunction,® the sample size
was calculated using the WHO formula for sample size
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determination. Assuming a confidence level of 95% and
a margin of error of 5%, a total of 250 patients were
included in the study. Patients were stratified into two
groups: those with high PVC burdens (>20%) and those
with lower PVC burdens (<20%), with approximately
125 patients in each group.

Inclusion and Exclusion Criteria

The study included patients aged >18 years with a
documented PVC burden of >10% on 24-hour Holter
monitoring and those with available echocardiographic
data to assess left ventricular function. Exclusion criteria
were: 1) patients with structural heart diseases unrelated
to PVC burden, 2) history of myocardial infarction or
ischemic cardiomyopathy, 3) pacemaker or defibrillator
implantation, 4) incomplete medical records, and 5)
pregnancy or lactation. These criteria ensured a
homogenous sample reflective of PVC-related LV
dysfunction.

Data Collection Procedure

Patient records were reviewed retrospectively, and data
were collected from the hospital's electronic medical
record system. Key variables included PVC burden
(percentage of total beats), LVEF, LAVI, and New York
Heart Association (NYHA) functional class. 24-hour
Holter monitoring and transthoracic echocardiography
were performed for each patient as part of standard care,
and these reports were used for data extraction. Data on
patient demographics, comorbidities, and medication
use were also collected.

Definitions and Assessment Criteria

e PVC Burden: Defined as the percentage of
ventricular beats over 24 hours.

e LV Dysfunction: Defined as LVEF <50% based
on echocardiographic measurements.

o NYHA Class: Functional classification used to
assess heart failure symptoms.

e High PVC Burden: Patients with >20% PVC
burden, consistent with thresholds identified in the
literature.®

Statistical Analysis

Data were analyzed using statistical software to
summarize baseline characteristics and evaluate group
differences. Categorical variables were expressed as
frequencies and percentages, while continuous variables
were summarized as means and standard deviations.
Comparisons between groups were conducted using
appropriate statistical tests, with a p-value <0.05
considered statistically significant.

Ethical Considerations

Ethical approval for the study was obtained from the
Ethical and Research Committee of Hayatabad Medical
Complex, Peshawar. The study complied with the ethical
principles outlined in the Declaration of Helsinki. As this
was a retrospective study, informed consent was not
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required from patients; however, data confidentiality and burden group had PVVC percentages ranging from 20% to
anonymity were maintained throughout the study. No 30%, while the low-burden group ranged from 5% to

animals were involved in the study. 20%.
Figure 1
RESULTS 20
Overview and Patient Count Distribution of PVC Burden
This retrospective study analyzed data from 250 patients Distribution of PYC Burden

25

with chronic PVC burden. The study population was —
stratified into two groups based on PVC burden: 125 —
patients with high PVC burden (>20%) and 125 patients " ]
with low PVC burden (<20%). The mean age of
participants was 51.4 years (range: 18-85), with 53%
male and 47% female participants. The groups were
well-matched in terms of demographics, though
comorbidities were more prevalent in the high-burden
group.

Demographics and Baseline Characteristics R e e " *
Table 1 provides a detailed overview of patient —

demographics and baseline clinical characteristics. The Medication Use and Follow-Up Outcomes
high-burden group had a higher prevalence of  chart 2 illustrates the relationship between medication
comorbidities such as hypertension (42%) and diabetes  yse and follow-up outcomes. Among patients receiving
(36%), compared to the low-burden group, which  megication, 68% showed improvement in symptoms,
exhibited a lower prevalence of these conditions (p < \hjle 2294 exhibited no change, and 10% worsened. In
0.05). Patients with a high PVC burden also presented  contrast, only 40% of patients without medication

with ‘more severe heart failure symptoms, with 28‘_’/0 showed improvement, with 35% reporting no change

the low-burden group.

15
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Figure 2
Table 1 ) o o Follow-Up Status by Medication Use
Patient Demographics and Clinical Characteristics
(n:250) Follow-Up Status by Medication Use
1.0
0 <
2 3§ 1
o §
é.) g o > 5 g 0.8
® 3 o g S
S g2 Z = ge°
w @D E-
count 252 252 252 252 252 252 o
unique 2 2 4 4 2
02 Follow-Un Status
top Female LowBurden I  None  Yes = meried
freq 135 154 72 81 139 00 = e
mean 5232 Madication Use
std 20.10 A chi-square test revealed a significant association
min 18 between medication use and follow-up outcomes (p <
25% 34 0.05).
50% 54 Left Ventricular Function and PVC Burden
75% 69 Patients with high PVC burden demonstrated
max 85 significantly lower mean LVEF compared to the low-

burden group (mean LVEF: 42% vs. 56%; p < 0.05).
Distribution of PVC Burden Additionally, the LAVI was markedly higher in the high-
The distribution of PVC burden among the study burden group (mean LAVI: 34.5 mL/m2 vs. 24.3 mL/mz;
population is shown in Chart 1. The histogram reveals a p < 0.05). Table 2 summarizes the statistical analysis
bimodal distribution, with distinct peaks for the high- results, highlighting the significant differences between
burden and low-burden groups. Patients in the high- groups.
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Table 2

Statistical Analysis Results (n=250)
Test Variable p-Value
Chi-Square Test  Medication Use vs Follow-Up 0.57
T-Test PVC Burden by Groups 7.9E-76

STATISTICAL ANALYSIS RESULTS
DISCUSSION

This study highlights the significant impact of chronic
PVC burden on LV function and cardiovascular
outcomes. Key findings include, a higher PVC burden
(>20%) was significantly associated with reduced LVEF
and increased left atrial volume index (LAVI),
underscoring the structural and functional implications
of frequent PVCs. Patients with high PVC burden
exhibited  worse  follow-up  outcomes,  with
pharmacological intervention playing a critical role in
improving clinical symptoms. Medication use was
significantly associated with improved follow-up status
(p < 0.05), particularly among patients with higher PVC
burdens. These findings align with global and regional
evidence while addressing critical gaps in the
understanding of PVC burden in Pakistan.

Research on the hemodynamic and structural impact
of PVC burden is well-documented in international
studies. Kim et al. (2024) reported that a high PVC
burden leads to LV dysfunction and increased LAVI,
findings that closely mirror this study’s results.?
Similarly, Sukru et al. (2024) demonstrated that PVC
burdens exceeding 20% are linked to progressive
cardiomyopathy.®

Studies from Europe and the United States have
extensively explored the association between PVC
burden and cardiovascular outcomes. Lavallaz et al.
(2022) identified high PVC burden as a risk factor for
cardiomyopathy,  especially in  patients  with
comorbidities such as hypertension and diabetes.’ These
findings corroborate the results of this study,
emphasizing the universal relevance of PVC burden
management.

Limited studies in Pakistan, such as those conducted
at tertiary care centers, have documented the prevalence
of arrhythmias and the outcomes of pharmacological
interventions. However, these studies often lack a focus
on PVC burden or its impact on cardiac remodeling.**

Despite the limited scope, local literature highlights
the growing prevalence of cardiovascular arrhythmias in
Pakistan and the importance of early intervention.
However, detailed studies examining PVC burden and
associated outcomes are yet to be undertaken at
institutions like the Hayatabad Medical Complex.

The findings of this study align with global evidence
on the detrimental effects of chronic PVC burden. For
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instance, high PVC burden has been linked to worsening
heart failure symptoms and structural remodeling.?
Similarly, Yen et al. (2024) reported that medication
plays a vital role in improving outcomes, which is
consistent with the significant association found between
pharmacological intervention and follow-up status in
this study.*

However, this study provides novel insights by
focusing on a Pakistani cohort, contributing to a better
understanding of PVC burden in a region where
arrhythmia-related research is limited.

The study reinforces the role of high PVC burden as
a critical determinant of LV dysfunction and adverse
cardiovascular outcomes. The significant improvement
in follow-up outcomes among patients receiving
medication highlights the importance of timely
pharmacological intervention. These findings emphasize
the need for routine PVC burden assessment and
structured management protocols to mitigate the risk of
progressive cardiomyopathy.

LIMITATIONS

The retrospective design limits causal inference, and the
single-center data may not represent the broader
Pakistani population. Additionally, the study did not
account for variables like genetic predisposition or
socioeconomic factors, which could influence outcomes.

Future Directions

Future research should include prospective and
multicenter studies to validate findings and ensure
broader applicability. Randomized controlled trials are
needed to assess the efficacy of pharmacological and
non-pharmacological interventions for managing
chronic PVC burden.

CONCLUSION

This study demonstrates that a high PVC burden
significantly impacts left ventricular function and
cardiovascular outcomes. Patients with higher PVC
burdens exhibit reduced left ventricular ejection fraction
and increased left atrial volume index, emphasizing the
critical need for early detection and intervention.
Pharmacological treatment was associated with
improved clinical outcomes, highlighting its importance
in managing PVC burden.

Aligned with the study's objectives, these findings
underscore the necessity of structured PVVC monitoring
and targeted therapeutic strategies. Future research
should focus on prospective, multicenter studies and
randomized controlled trials to refine management
protocols and validate findings across diverse
populations.

Page | 47

Copyright © 2024. IIBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.



Waheed et al.,

Ichthyofaunal Diversity of the River Indus at District Swabi, Khyber Pakhtunkhwa...

REFERENCES

1.

IJBR Vol.3 Issue.1 2025

Chen, T. E., Wang, C. C., Ho, H. C,, Lai, Y.
C., Wu, H. B, Lin, Y. N, & Pai, P. Y.
(2023). Impact of Premature Ventricular
Complex (PVC) Burden on the Left
Ventricle in the Structurally Normal Heart:
Hemodynamic Alterations of Idiopathic
PVC on Echocardiography. Acta
Cardiologica  Sinica, 39(5), 687-694.
https://doi.org/10.6515/ACS.202309_39(5).
20230119A

Gunay, T., & Oztas, S. C. (2023). Left atrial
mechanical function and stiffness in patients
with premature ventricular contraction: A
speckle tracking
study. Kardiologiia, 63(10), 84-
90. https://doi.org/10.18087/cardio.2023.10
.n2567

Kim, J., Kim,J. Y., Park, S., On, Y. K., &
Park, K. (2024). Impact of premature
ventricular complex burden on ischemic
stroke in patients with non-valvular atrial
fibrillation. Journal of Clinical
Medicine, 13(17),

50009. https://doi.org/10.3390/jcm13175009
Yen, K., Chan, Y., & Wang, C. (2024).
Number of premature ventricular complexes
predicts long-term outcomes in patients with
persistent atrial
fibrillation. Biomedicines, 12(6),

1149. https://doi.org/10.3390/biomedicines
12061149

Hoffmayer, K. S. (2021). Empiric catheter
ablation  of  premature  ventricular
contractions when there is a >20% burden in
an asymptomatic patient with normal left
ventricular size and function—An argument
for a conservative, do-less approach. Heart
Rhythm 02, 2(2), 210-
214. https://doi.org/10.1016/j.hro0.2021.02.
003

Sukru, A., Ozan, A.H., Furkan, D. M.,
Emin, G. M.,  Seyma, A.,  Veysel, O,
Mustafa, Y., & Isil, U. (2024). Effects of
premature ventricular complex burden on
left ventricular global longitudinal strain in
patients without structural heart
disease. Journal of Clinical
Medicine, 13(6),

1796. https://doi.org/10.3390/jcm13061796
Torrado, J., Sima, A., Comstuck, C.,
Kaszala, K., Tan, A, Koneru, J.,

10.

11.

Frankel, D., Marchlinski, F. E.,
Kowalski, M., Sharma, P., Gerstenfeld, E.,
Vaseghi, M., Shivkumar, K., Malhotra, R.,
Morillo, C. A., Ellenbogen, K., & Huizar, J.
(2024). Prevalence of frequent premature
ventricular contractions and left-ventricular
systolic dysfunction in patients receiving
Holter

monitoring. https://doi.org/10.22541/au.172
482434.45035162/v1

Penela, D., Fernandez-Armentas, J.,
Acosta, J., Bisbal, F., Jauregui, B., Soto, D.,
Aguinaga, L., Acena, M., Biagi, A., De
Sensi, F., Ordonez, A., Chauca, A.,
Carreno, J., & Berruezo, A. (2021). A left
sided site of origin is associated with
adverse cardiovascular outcomes in patients
with LV dysfunction undergoing PVC
ablation. EP

Europace, 23(Supplement_3). https://doi.or
0/10.1093/europace/euab116.334

De Lavallaz, J. D., Mézier,J., Mertz, L.,
Mannhart, D.,  Serban, T.,  Knecht, S.,
Abid, Q., Nguyen, T. T., Kihne, M.,
Sticherling, C., Huang, H., Gold, M. R., &
Badertscher, P. (2022). Risk factors for the
development of premature ventricular
complex-induced  cardiomyopathy: A
systematic review and meta-
analysis. Journal of Interventional Cardiac
Electrophysiology, 66(5), 1145-
1163. https://doi.org/10.1007/s10840-022-
01421-8

Kowlgi, G., Dai, Q., Greason, G.,
Woelber, T., Wight, J., Noseworthy, P. A.,
Friedman, P. A.,,  Asirvatham,S.J.,, &
Attia, I. Z. (2023). Detection of left
ventricular  contractile  dysfunction in
patients  with  premature  ventricular
contractions  using  electrocardiogram
trained using a deep  learning
model. European Heart
Journal, 44(Supplement_2). https://doi.org/
10.1093/eurheartj/ehad655.2938
Kramarenko, D., Shukr, B., Stephan, J.,
LIU, B, Peterson, E., Amin, A.,
Lanfear, D. E., & Pinto, Y. (2023). Abstract
14356: Higher Burdon of premature
ventricular complexes is not uncommon in
stable well treated heart failure patients and
relate to poorer

Page | 48

Copyright © 2024. IIBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.


https://doi.org/10.6515/ACS.202309_39(5).20230119A
https://doi.org/10.6515/ACS.202309_39(5).20230119A
https://doi.org/10.18087/cardio.2023.10.n2567
https://doi.org/10.18087/cardio.2023.10.n2567
https://doi.org/10.3390/jcm13175009
https://doi.org/10.3390/biomedicines12061149
https://doi.org/10.3390/biomedicines12061149
https://doi.org/10.1016/j.hroo.2021.02.003
https://doi.org/10.1016/j.hroo.2021.02.003
https://doi.org/10.3390/jcm13061796
https://doi.org/10.22541/au.172482434.45035162/v1
https://doi.org/10.22541/au.172482434.45035162/v1
https://doi.org/10.1093/europace/euab116.334
https://doi.org/10.1093/europace/euab116.334
https://doi.org/10.1007/s10840-022-01421-8
https://doi.org/10.1007/s10840-022-01421-8
https://doi.org/10.1093/eurheartj/ehad655.2938
https://doi.org/10.1093/eurheartj/ehad655.2938

Hameed Ullah et al.,

12.

13.

IJBR Vol.3 Issue.l1 2025

Impact of Chronic PVVC Burden on Left Ventricular Function...

outcomes. Circulation, 148(Suppl_1). https
://doi.org/10.1161/circ.148.suppl_1.14356
Yang, Z., Liu, P., Luo, F., Liu, Y., Lai,J.,
Cheng, C., & Liu, Q. (2022). Risk factors
and heart rate variability associated with left
ventricular enlargement in patients with
frequent premature ventricular
contractions. Cardiology, 147(4), 421-
435. https://doi.org/10.1159/000524985
Amir, M., Kabo, P., Tandean, P.,
Patellongi, I., Siregar, M., & Zam,S.
(2022). Symptom burden and quality of life

14.

after successful ablation in patients with low
burden of symptomatic  premature
ventricular

complexes. https://doi.org/10.21203/rs.3.rs-
956291/v2

Chu, M. F., Lam, U. P, Tam, W. C., &
Alberto, M. (2021). Potential Prognostic
Impact of Frequent Premature Ventricular
Complexes. Zhonghud Mingué Xinzangxué
Hui Zazhi, 37(3), 325-326.
https://doi.org/10.6515/acs.202105 37(3).2
0210118e

Page | 49

Copyright © 2024. IIBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.


https://doi.org/10.1161/circ.148.suppl_1.14356
https://doi.org/10.1161/circ.148.suppl_1.14356
https://doi.org/10.1159/000524985
https://doi.org/10.21203/rs.3.rs-956291/v2
https://doi.org/10.21203/rs.3.rs-956291/v2
https://doi.org/10.6515/acs.202105_37(3).20210118e
https://doi.org/10.6515/acs.202105_37(3).20210118e

