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Abstract. The Cardiac Arrhythmia Suppression Trial (CAST) represents a pivotal
moment in the evolution of evidence-based medicine. Conducted in the late 1980s,
the trial aimed to evaluate whether pharmacological suppression of ventricular
arrhythmias following myocardial infarction could reduce mortality. While class
I antiarrhythmic agents such as encainide, flecainide, and moricizine were highly
effective in suppressing premature ventricular contractions (PVCs), the trial
revealed a paradoxical increase in mortality among treated patients. This
unexpected outcome led to early termination of the study and highlighted the
limitations of surrogate endpoints 1in clinical research. CAST fundamentally
reshaped clinical decision-making, emphasizing the importance of patient-centered
outcomes such as survival rather than physiological or laboratory improvements
alone. The Cardiac Arrhythmia Suppression Trial (CAST) was a landmark randomized
controlled trial designed to evaluate whether suppression of ventricular
arrhythmias after myocardial infarction could reduce mortality. Although
antiarrhythmic drugs effectively suppressed premature ventricular contractions
(PVCs), the study unexpectedly demonstrated increased mortality 1in treated
patients, leading to early termination. This trial highlighted the limitations of
surrogate endpoints and fundamentally changed clinical research and cardiology
practice.

INTRODUCTION:

Cardiovascular disease remains a leading cause of death
worldwide, with post-myocardial infarction patients at high
risk of arrhythmias and sudden cardiac death. Historically,
ventricular ectopy-especially PVCs-was believed to directly
contribute to fatal arrhythmias. Therefore, suppressing these
abnormalities on electrocardiography (ECG) became a
therapeutic target.

The CAST trial was initiated to test the hypothesis that
pharmacological suppression of ventricular arrhythmias would
improve survival outcomes in these patients.

Sudden cardiac death is a major cause of mortality in

patients recovering from myocardial infarction (MI). In the
decades preceding CAST, observational studies demonstrated a
strong association between ventricular arrhythmias-

particularly PVCs-and increased mortality. These findings led
clinicians to hypothesize that  suppression of these
arrhythmias would reduce the risk of fatal cardiac events.

Electrocardiography (ECG) became a central tool in
monitoring arrhythmias, and antiarrhythmic drugs were widely
prescribed to normalize ECG findings. The underlying
assumption was that eliminating abnormal electrical activity
would directly translate into improved survival.

However, this assumption had not been rigorously tested
in large randomized controlled trials. CAST was designed to
fill this critical gap in knowledge and to provide definitive

This work is distributed under the terms of the Creative 5 3
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 7th International
Scientific and Practical Conference
«Science: Development and Factors NO

its Influence» 289
(April 6-8, 2026). | C
Amsterdam, Netherlands NTERLONF

SoenTIF PubLiHNG CenTe

BIOLOGY AND BIOTECHNOLOGY

evidence regarding the clinical benefit of arrhythmia
suppression.

Context:

Before CAST, clinical ©practice heavily relied on
surrogate markers, particularly ECG findings, to guide
treatment decisions. PVCs were considered not only markers of
cardiac damage but also direct contributors to lethal
arrhythmias such as ventricular tachycardia and ventricular
fibrillation.

Class I antiarrhythmic drugs gained popularity because
they:

Effectively suppressed ventricular ectopy

Improved ECG appearance

Were thought to stabilize cardiac electrical activity

Despite their widespread use, there was no conclusive
evidence that these drugs improved survival.

Design Of CAST:

CAST was a multicenter, randomized, double-blind,
placebo-controlled trial conducted by the National Heart,
Lung, and Blood Institute.

It was divided into two phases:

CAST I: Evaluated encainide and flecainide

CAST II: Evaluated moricizine after CAST I was terminated.

Participants included patients who:

Had experienced a myocardial infarction within the
previous 2 years

Exhibited frequent PVCs on Holter monitoring

Were otherwise clinically Stable

ETIOLOGY & PATHOGENESIS:

Etiology of Post-MI Arrhythmias

Following myocardial infarction, the heart undergoes
structural and electrical remodeling

1. Ischemic injury leads to necrosis of myocardial tissue

2. Fibrotic scar formation replaces normal myocardium

3. Autonomic imbalance increases sympathetic activity

These changes predispose patients to arrhythmias.

Pathogenesis of Ventricular Arrhythmias

The development of arrhythmias involves several
mechanisms:

Reentry circuits: Scar tissue creates pathways for
abnormal electrical loops

Enhanced automaticity: Damaged cells spontaneously
depolarize

Triggered activity: Afterdepolarizations can initiate
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abnormal rhythms

PVCs often arise from these abnormal electrical foci and
may act as triggers for more dangerous arrhythmias.

PATHOPHYSIOLOGY :

Normal Cardiac Conduction

Electrical impulses travel through the heart in a
coordinated manner:

Sinoatrial node Atrioventricular node His-Purkinje system
Ventricular myocardium

This ensures synchronized contraction and effective
cardiac output.

Effect of Class | Antiarrhythmic Drugs

Encainide, flecainide, and moricizine belong to Class I
antiarrhythmics, which:

Block fast sodium channels

Slow phase 0 depolarization

Reduce conduction velocity

Paradoxical Proarrhythmic Effect

While these drugs suppress PVCs, they also:

- Increase heterogeneity of conduction

Promote unidirectional block

Facilitate reentry circuits

In darnaged myocardium, these effects can:

Trigger sustained ventricular tachycardia

Degenerate into ventricular fibrillation

Lead to sudden cardiac death.

Epidemiology:

Total participants: ~1,700 patients

Study period: 1986-1989

Population characteristics:

Recent MI survivors

Frequent ventricular ectopy

Mostly middle-aged to elderly adults

Clinical Manifestations:

Patients enrolled in CAST were often:

-Asymptomatic or mildly symptomatic

-Occasionally experiencing:

-Palpitations

-Dizziness

-Fatigue

ECG Findings

-Frequent PVCs

-Non-sustained ventricular tachycardia

-Post-MI changes such as Q waves
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Diagnostic Approach:

Primary Diagnostic Tool

Electrocardiography (ECG)

Holter monitoring to detect:

Frequency of PVCs

Runs of ventricular tachycardia

Surrogate Endpoint Used in CAST

280% suppression of PVCs

290% suppression of ventricular tachycardia

l1.Electrocardiography (ECG)

2. Holter monitoring (24-hour ECG recording)

3.Assessment of:

-PVC frequency

-Ventricular tachycardia

Treatment Plan

Intervention Strategy

1. Screening phase:

Identify patients whose arrhythmias could be suppressed

2. Randomization:

Active drug vs placebo

3. Follow-up:

Monitor mortality and arrhythmic events

Drugs Used

Encainide

Flecainide

Moricizine

Expected Benefits

Reduced sudden cardiac death

Improved survival

Actual Outcomes

Increased arrhythmic deaths

Increased overall mortality

Farly termination of both trial phases

Impact on Clinical Practice

After CAST:

Routine suppression of asymptomatic PVCs was abandoned

Greater caution in using antiarrhythmic drugs

Shift toward therapies with proven mortality benefit:

Beta-blockers

Implantable cardioverter-defibrillators (ICDs)

CONCLUSION

The CAST trial demonstrated a critical flaw in relying on
surrogate endpoints for clinical decision-making. Although
antiarrhythmic drugs successfully suppressed ventricular
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ectopy, they increased mortality due to proarrhythmic
effects.

This landmark study reshaped modern medicine by
reinforcing that improvements in laboratory or physiological
markers do not necessarily translate into better patient
outcomes. It established the necessity of prioritizing hard
clinical endpoints, such as survival, when evaluating
treatment efficacy.
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