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Case Report

We present the case of a 74-year-old male with a history of paroxysmal atrial fibrillation (PAF) and
chronic kidney disease (CKD) who presented with fatigue. During hospitalization, telemetry captured an
episode of hemodynamically stable wide-complex tachycardia consistent with monomorphic ventricular
tachycardia. A 12-lead ECG revealed atrioventricular dissociation and a widened QRS complex.
After discontinuing propafenone and initiating oral sodium bicarbonate due to limited intravenous
availability, ECG abnormalities gradually improved over several hours, and the rhythm reverted to
baseline PAF. A subsequent laboratory test confirmed supratherapeutic propafenone levels. This case
highlights a temporally associated improvement in suspected propafenone cardiotoxicity with oral
sodium bicarbonate in a hemodynamically stable patient. Written informed consent for publication was

1. Introduction

Propafenone is a Class IC antiarrhythmic drug used to treat supraven-
tricular arrhythmias such as atrial fibrillation and atrial flutter. It
blocks fast inward sodium channels, slowing phase 0 depolarization
and resulting in prolongation of the PR interval and QRS duration
[1]. While Class IC agents primarily cause QRS widening, apparent
QT prolongation may be observed when QRS duration is markedly
prolonged; therefore, repolarization should be interpreted using
QRS-adjusted metrics such as the JT or JTc interval when feasible
[2]. Propafenone exhibits use-dependent sodium channel blockade
and is proarrhythmic, with risks including ventricular tachycardia
and sudden cardiac death, particularly in patients with structural
heart disease or impaired drug metabolism [3]. In cases of sodium
channel blocker-induced cardiotoxicity, intravenous hypertonic
sodium bicarbonate is generally recommended, based primarily on
experience with tricyclic antidepressants and Class I antiarrhythmics.
If initial medical therapy fails, early venoarterial ECMO should be
considered for life-saving hemodynamic support and to facilitate
drug clearance [4, 5]. The role of oral sodium bicarbonate in this
setting remains poorly characterized.
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Here, we describe a case of suspected propafenone-associated wide-
complex tachycardia managed with oral sodium bicarbonate due to
resource limitations and discuss the clinical rationale, limitations,
and implications of this approach.

2. Case Presentation

A 74-year-old African American male with a history of paroxysmal
atrial fibrillation (PAF), chronic kidney disease stage 3b (CKD
3b), a remote history of amiodarone-induced thyroiditis (AIT),
and diastolic heart failure presented to the ED with fatigue. His
home medications for PAF included metoprolol (50 mg twice daily)
and immediate-release propafenone (150 mg twice daily). Baseline
laboratory and electrolyte results at admission and post-bicarbonate
are presented in (Table 1).

Initial evaluation suggested community-acquired pneumonia, and the
patient was started on ceftriaxone 2 g IV daily and doxycycline 100
mg orally twice daily. These antibiotics are not significant inhibitors
of CYP2D6 or CYP3A4 and are unlikely to substantially affect
propafenone metabolism.

On hospital day two (hour 0), telemetry captured a regular wide-
complex tachycardia at 130 bpm. The patient remained alert,
normotensive, and asymptomatic. A 12-lead ECG demonstrated
AV dissociation, left axis deviation, and QRS widening to 140 ms.
Apparent QTc prolongation was attributed to QRS widening, as
assessed by the JT formula (QT - QRS). Representative telemetry
strips and 12-lead ECGs are included in (Table 2), (Figs. 1 and 2).

The electrophysiology attending physician was consulted for clinical
input and concurred in a diagnosis of monomorphic ventricular
tachycardia based on persistent AV dissociation. Propafenone was
discontinued. Five hours after the last dose (hour +3), oral sodium
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Table 1: Labs and electrolytes before and after oral sodium bicarbonate

Parameter Admission Hospital Day 2 4 hrs. 12 hrs. Reference Range
(pre-bicarbonate)  post-bicarbonate post-bicarbonate
ABG pH 7.28 7.29 7.35 7.38 7.35-7.45
HCO7 (mmol/L) 11 12 18 22 22-29
K* (mmol/L) 49 5.0 4.7 44 3.5-5.0
Mg+ (mg/dL) 2.0 1.9 2.0 2.1 1.7-2.3
Na* (mmol/L) 138 137 140 139 135-145
CI~ (mmol/L) 99 100 103 105 98-107
BUN (mg/dL) 30 32 31 30 6-20
Creatinine (mg/dL) 1.65 1.7 1.68 1.65 0.6-1.2
Anion gap (mmol/L) 27 28 20 12 8-12

ABG, arterial blood gas; pH, potential of hydrogen; HCO;, bicarbonate; K*, potassium; Mg, magnesium; Na*t, sodium; C1~, chloride; BUN, blood urea nitrogen; AG, anion gap;

hrs, hours; pre-, before; mmol/L, millimoles per liter; mg/dL, milligrams per deciliter.

Table 2: Clinical Course Timeline (hour 0 = onset of index wide-complex tachycardia [WCT])

Time  Event/Intervention Rhythm HR (bpm) PR (ms)
(hrs.)
-2 Last propafenone dose PAF 80 180
0 Index rhythm change =~ WCT 130 200
detected
+1 Pre-bicarbonate labs WCT 130 200
+3 Oral sodium WCT 130 190
bicarbonate initiated
(950 mg TID)
+4 Follow-up ECG PAF 100 180
+6 Serum propafenone PAF 90 180
level
+8 Electrical cardioversion PAF 85 180
+24 Discharge PAF 80 180

QRS (ms) QT (ms) JT (ms) Notes

110 420 310 -

140 520 380 Patient asymptomatic;
telemetry captured AV
dissociation

140 520 380 -

130 500 370 IV bicarbonate unavailable

115 430 315 QRS narrowing; thythm
reverted toward baseline PAF

115 430 315 2.54 mcg/mL (Therapeutic
range 0.5-2.0 mcg/mL)

110 420 310 Performed for symptomatic AF,
not hemodynamic instability

110 420 310 Discharged on dronedarone,

metoprolol, reduced-dose oral
bicarbonate

WCT, wide-complex tachycardia; PAF, paroxysmal atrial fibrillation; AF, atrial fibrillation; AV, atrioventricular; ECG, electrocardiogram; HR, heart rate; PR, PR interval; QRS,
QRS duration; QT, QT interval; JT, JT interval; IV, intravenous; TID, three times daily; hrs, hours; bpm, beats per minute; ms, milliseconds; mcg/mL, micrograms per milliliter.

bicarbonate was initiated at 950 mg TID, the maximum allowed
dose. Several factors guided the decision to use oral therapy: IV
bicarbonate was expected to be unavailable for 6-8 hours; the
patient had ongoing QRS widening (140 ms) and telemetry evidence
of WCT; and, although hemodynamically stable, the arrhythmia

could deteriorate. Supportive care alone was deemed insufficient.

Oral sodium bicarbonate is well absorbed, with peak plasma levels
occurring within 1-2 hours, thereby providing gradual correction

of acidosis and potentially improving sodium channel kinetics.

Continuous monitoring of ECG, blood pressure, and electrolytes
was implemented to detect adverse effects. One hour after initiation
(hour +4), a follow-up ECG showed QRS narrowing to 115 ms and
partial restoration of baseline PAF (Figure 2).

Given CKD and the risk of alkalosis/volume overload, electrolytes
and ABGs were checked every 4-6 hours initially; blood pressure was

measured hourly for the first 6 hours, and telemetry was continuous.
The patient remained hemodynamically stable; no alkalosis or fluid
overload occurred, and serial ECGs demonstrated progressive QRS
narrowing.

At hour +6 (8 hours after the last 150 mg dose), serum propafenone
was 2.54 mcg/mL (therapeutic range 0.5-2.0 mcg/mL). In the context
of potential CYP2D6 poor-metabolizer status and residual enzyme
inhibition from prior amiodarone therapy, clearance is slowed, with
a half-life up to 32 hours. This means that levels may remain
supratherapeutic for “32 hours. Importantly, the clinical significance
must be interpreted in the context of ECG and hemodynamic data,
as QRS widening and arrhythmogenic manifestations are more
reliable indicators of toxicity than absolute serum concentrations.
Therefore, while supportive of toxicity, the primary indicators
guiding management were QRS prolongation and telemetry findings.
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Figure 1: 12-lead ECG at hour 0, corresponding to the onset of wide-complex tachycardia prior to oral sodium bicarbonate administration. Paper speed: 25
mm/s; calibration: 10 mm/mV. The patient exhibits slow monomorphic ventricular tachycardia with HR 130 bpm, PR interval 200 ms, QRS 140 ms, QT 520
ms, and JT 380 ms (calculated as QT - QRS). Tracing obtained immediately before intervention to serve as baseline for comparison with post-bicarbonate

ECG.

T WWWWMMWMVMMM> 1 \,| 7 L‘J‘
5

avL

' ’ | #
TJJMNWMM»’W%M’WV lf””“\’/ U \/1 j MLJ r-*""‘wv

1 F

[

i } |
oo ,._,\;;\‘Mwm._——wr_w)‘m ;;A,_‘[N T wa fd\f A
» f

0 6 i
\J’\«J‘N

EHiEE

moie

mr—\;- i insi | ilmvine a8 ead (0 (v'\r—‘—’” YT e r-w-v—m__r—v“\m- Sh, 41 Bhap i, G0 11151, SliRai( @ Gillagineti

Figure 2: 12-lead ECG at hour +4, approximately one hour after initiation of oral sodium bicarbonate (950 mg TID). Paper speed: 25 mm/s; calibration: 10
mm/mV. The patient reverted to baseline paroxysmal atrial fibrillation. Heart rate 100 bpm, PR interval 180 ms, QRS 115 ms, QT 430 ms, and JT 315 ms
(calculated as QT - QRS). Intervals were measured using the standard caliper method from the onset of the P wave to the QRS, and from the QRS onset to the

S wave.

Transesophageal echocardiography (TEE) showed no thrombus, EF
55%, and mild diastolic dysfunction. Electrical cardioversion at
hour +8 was performed for symptomatic AF, not for hemodynamic
instability or ventricular arrhythmia. The patient was discharged

on dronedarone, metoprolol, and reduced-dose oral bicarbonate.

Alternative rhythm-control options, such as sotalol, were avoided due
to renal impairment and QTec risk. Discharge planning emphasized
careful follow-up and serum drug monitoring if future antiarrhythmic
therapy is initiated.

Dronedarone was chosen for rhythm control in combination
with metoprolol to avoid amiodarone, given the patient’s prior
amiodarone-induced thyroiditis. Its use was selected with awareness
of its moderate inhibition of CYP3A4 and P-glycoprotein, warranting
careful monitoring for potential interactions should propafenone be
reintroduced, as well as consideration of additive AV nodal effects
with metoprolol. Alternative agents such as sotalol were considered
less favorable due to underlying renal impairment and QTec risk, and

the discharge plan emphasized close follow-up and ECG monitoring
if future antiarrhythmic therapy is initiated.

3. Discussion

Propafenone toxicity is an uncommon but well-documented clinical
phenomenon, most often reported in the setting of intentional
overdose, impaired drug metabolism, or drug-drug interactions [6].
Manifestations include hypotension, bradyarrhythmias, atrioventric-
ular block, wide-complex tachycardia, and ventricular arrhythmias,
primarily mediated through fast sodium channel blockade [7-9].
Apparent QT prolongation on standard ECG measurements can
result from QRS widening rather than from true repolarization
delay. Repolarization should therefore be assessed using JT or JTc
intervals, which subtract QRS duration from the QT interval to
isolate ventricular repolarization [10, 11]. In our patient, at the peak
of wide-complex tachycardia, the QT interval was 520 ms, QRS 140
ms, yielding a JT of 380 ms, which remained within expected limits,
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indicating that repolarization was not markedly prolonged. This
reframing clarifies that the observed QT prolongation was secondary
to QRS widening, reducing the risk of misinterpretation.

Several reports and trials describe sustained monomorphic ven-
tricular tachycardia and congestive heart failure associated with
propafenone toxicity, particularly in patients with structural heart
disease [12, 13]. These findings align with the use-dependent
nature of Class IC antiarrhythmic agents, in which increasing heart
rates amplify sodium channel blockade and slow intraventricular
conduction [14]. Here, QRS increased from 110 ms at baseline to
140 ms at 130 bpm, reverting to 110-115 ms with lower rates ("80-90
bpm) after oral bicarbonate, illustrating rate-dependent conduction
slowing. Linking these observations to the patient’s actual heart
rate and ECG intervals reinforces the clinical relevance of use-
dependence in propafenone toxicity.

Management of Class I toxicity is largely extrapolated from TCA and
flecainide experiences. Intravenous hypertonic sodium bicarbonate
is standard; mechanisms include sodium loading, alkalinization,
reducing drug binding, and channel dissociation facilitation [11, 15].

Although intravenous therapy is standard, oral sodium bicarbonate
was administered temporally coincident with QRS narrowing in this
hemodynamically stable patient. Serial ECGs showed improvement
within 4-5 hours of oral therapy, paralleling normalization of serum
bicarbonate and pH. It is important to note that this improvement
cannot be attributed with certainty to oral therapy.

Propafenone is largely cleared hepatically and has a half-life of
2-10 hours in extensive metabolizers and up to 32 hours in poor
metabolizers [16, 17]. Case reports suggest ECG abnormalities
can resolve spontaneously within several hours to a day after
discontinuation, depending on metabolism and comorbidities [18].
Thus, the temporal association may reflect natural resolution rather
than a direct pharmacologic effect of oral bicarbonate. While
improvement coincided with therapy, causality cannot be established;
spontaneous recovery is plausible. This uncontrolled observation can-
not distinguish between drug discontinuation, ongoing metabolism,
and alkalinizing therapy.

CKD-associated metabolic acidosis may enhance sodium channel
blockade by altering the ionized fraction of drugs and myocardial
Electrophysiology. Acidosis reduces inotropy and alters Na*/Ca**
handling, promoting delayed after-depolarizations and arrhythmias
[19]. In this patient, baseline metabolic acidosis (pH 7.28-7.29,
HCO3- 11-12 mmol/L) may have enhanced sodium channel blockade
and contributed to arrhythmia susceptibility. Correction of acidosis
with oral bicarbonate likely improved cardiac conduction via mul-
tiple mechanisms, including normalization of extracellular pH and
ionized drug fractions.

This case contributes to the literature by describing a temporally
associated improvement in ECG after oral sodium bicarbonate
in a hemodynamically stable patient. While causality cannot be
established, it highlights a pragmatic option when IV therapy
is unavailable. Prospective studies are warranted to clarify the
safety, efficacy, and pharmacokinetics of oral alkalinization in
Class IC cardiotoxicity. To our knowledge, after a targeted search
(updated on February 1, 2025) of the published literature (PubMed,
Medline, Scopus, and Cochrane Central), this is the first case report
demonstrating that oral sodium bicarbonate is a successful rescue
therapy for propafenone toxicity.

4. Conclusion

Oral sodium bicarbonate may be a pragmatic option for suspected
propafenone cardiotoxicity in hemodynamically stable patients when
intravenous therapy is unavailable. Although a temporal association
with QRS narrowing was observed, causality cannot be established.
Elevated propafenone levels were likely attributable to residual
CYP450 inhibition and potential poor-metabolizer status, rather
than to CKD alone. Clinicians should exercise caution and closely
monitor electrolytes, acid-base status, hemodynamics, and potential
drug interactions when managing similar cases.
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