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ABSTRACT

Introduction: Digoxin is a cardiac glycoside that has been used for centuries
for atrial fibrillation (AFib) and congestive heart failure (CHF). Digoxin has a
narrow therapeutic index with a potential for toxicity that can be life-
threatening. Toxicity can result from accidental or intentional overdose, renal
failure, and/or hypokalemia. Cardiac manifestations of digoxin toxicity cause
dysrhythmias of different types. Bidirectional ventricular tachycardia is a
specific dysrhythmia in the setting of digitalis toxicity, but AFib with slow
ventricular response (SVR) is another digoxin toxicity-related dysrhythmia.
Case report: Here, we report AFib with SVR as a sign of digoxin toxicity
secondary to acute renal failure (ARF).

Conclusion: The presence of AFib with SVR should trigger a search for digoxin
toxicity. Every effort should be made to thoroughly review the patient's
medications by reviewing the medical record and contacting the primary care
physician as most patients do not present with their medications or an
accurate medication list and the electronic record may not reflect current
medications. The digoxin level should be obtained.
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1. Introduction

Digoxin is a cardiac glycoside that has been used
for centuries for atrial fibrillation (AFib) and
congestive heart failure (CHF). Digoxin exerts its
effect by reversibly inhibiting the sodium-
potassium adenosine triphosphatase (ATPase) on
the cardiomyocyte. This mechanism increases the
calcium level and leads to an increased ionotropic
effect, hence its use in congestive heart failure
(CHF) 43, Another effect of digoxin is increased
vagal tone, which is utilized to treat AFib &9,
There is controversy regarding its use for AFib.
Digoxin has a narrow therapeutic index with a
potential for toxicity that can be life-threatening.
Toxicity can result from accidental or intentional
overdose, renal failure, and/or hypokalemia.
Cardiac manifestations of digoxin toxicity cause
dysrhythmias of different types. Bidirectional
ventricular tachycardia is a specific dysrhythmia in
the setting of digitalis toxicity, but AFib with slow
ventricular response (SVR) is another digoxin
toxicity-related dysrhythmia.

The mechanisms of toxicity are not fully
understood, but several mechanisms have been
suggested as contributory pathways %11 One
such mechanism includes increased vagal tone
leading to bradycardia and various Atrioventricular
blocks 1#13),

2. Case report

A 73-year-old female patient presented at the
emergency department ED) for a slow heart rate
evaluation. The patient had an increase in liver
enzymes and a suspicious mass on a computed
tomography (CT) scan of the abdomen and pelvis
and was referred for a liver biopsy. The patient
presented at the ambulatory surgery office, and a
low heart rate triggered the transfer to ED. In the
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ED, the patient reported mild to moderate and
intermittent chest pressure. Pain is non-radiating,
but she could not state how long she has had it.
The patient also reported mild shortness of breath
and generalized weakness due to watery diarrhea
for two weeks with poor oral intake. She denied
vomiting, abdominal pain, fever, cough, weakness
in extremities, speech, or vision changes. The
patient has a history of alcohol use disorder and
smokes cigarettes. Past medical history included
myasthenia gravis, coronary artery disease, liver
cirrhosis, diet-managed diabetes mellitus, and
AFib. The medication list included 250 micrograms
of digoxin oral daily, 50 mg metoprolol oral daily,
40mg omeprazole oral daily, 20mg prednisone oral
daily, 300 mg ursodiol two pills oral twice a day, 20
milliequivalent KCL oral daily, 40 mg furosemide
oral daily, 2.5mg metolazone oral daily, and 60 mg
pyridostigmine oral daily. The patient had no past
surgical history but reported a penicillin allergy.

Physical examination in the ED was as follows:
vitals BP 119/70 mmHg, HR 33 beats per minute
(peripheral heart rate), RR 16 breaths per minute,
oxygen saturation of 96% on room air, and finger
stick glucose of 130 mg/dL.

The patient had no visible distress, lungs were
clear to auscultation bilaterally, irregularly
irregular heartbeat with a rate of 33 beats per
minute, no murmurs, scleral icterus, (+) 2 bilateral
lower extremities edema, no jugular vein
distention (JVD). Her ECG showed AFib with an SVR
of 38 beats per minute (Figure 1). The patient was
given normal saline, external pacemaker pads
were placed in case pacing or defibrillation was
needed, and a trial with 0.5mg atropine
intravenous with minimal increase in the heart
rate.
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Figure 1: ECG showing atrial fibrillation with a slow ventricular response

Laboratory workup demonstrated creatinine of 3.5
mg/dL, BUN 120 mg/dL, potassium of 4,7
mmol/mL, and digoxin level of 5 ng/mL. Liver
function test showed albumin of 2.8 g/dL, total
bilirubin 4.7 mg/dL, direct bilirubin 3.0 mg/dL, and
normalized ratio (INR) 1.8.
Cardiology and renal services were consulted and

international

supportive care with intravenous fluid, monitoring
of electrolytes, and withholding digoxin was
recommended without digoxin-specific antibody.
During the course of her hospital stay the
creatinine improved and the patient was
discharged to home in improved condition.

3. Discussion

Digoxin exerts its effect by reversibly inhibiting the

sodium-potassium  adenosine triphosphatase
(ATPase) on the cardiomyocyte. This mechanism
increases the calcium level and leads to an
increased ionotropic effect, hence its use in
congestive heart failure (CHF) “*%), Another effect

of digoxin is increased vagal tone, which is utilized

to treat AFib®®°. There is controversy regarding
its use for AFib. The mechanisms of toxicity are not
fully understood, but several mechanisms have
been suggested as contributory pathways®%1)
One such mechanism includes increased vagal
tone leading to
Atrioventricular blocks®%3,

bradycardia and various

Digoxin toxicity can occur for several reasons
including accidental or intentional overdose, renal
failure as a result of fluid loss due to
gastroenteritis, or electrolyte imbalance such as
hypokalemia®®!*19  The renal effect can be
worsened in elderly patients with CHF (72022 The
clinical symptoms of digoxin toxicity are
nonspecific and may mimic any other disease, but
the cardiac effect may give a clue that the patient
may have digoxin toxicity. The cardiac effects may
manifest as dysrhythmia, such as AFib with SVR or
biventricular tachycardia'®).

Our patient was on several antidiuretic

medications and had two weeks of diarrhea, which
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compromised the renal function, leading to the
accumulation of digoxin in the body. The digoxin
renal clearance varies linearly with the renal
function, leading to toxicity in patients with ARF
despite regular digoxin doses. The renal
dysfunction can be further exacerbated in the
setting of volume depletion and CHF, particularly
in geriatric patients.

Treatment of digoxin  toxicity includes
management of the underlying condition of renal
failure and electrolyte imbalance and temporarily
holding the digoxin dose. A special digoxin-binding
antibody should be given in selected cases of very
high digoxin levels, hyperkalemia, hemodynamic
instability, and tachyarrhythmia. Indications of Digi
bind are hyperkalemia greater than 5mmol/mL,
cardiac arrest, life-threatening dysrhythmia, and >
10mg ingestion or digoxin level greater than 12

ng/mL2,

This patient presented with a slow heart rate and
her ECG showed AFib. Further, the workup showed
acute renal failure with a high digoxin level. The
patient was managed medically with a
multidisciplinary approach, including cardiology
and nephrology consultations, and her renal

function improved.

The important point of the case is identifying the
low heart rate and the presence of AFib with SVR.
Patients are evaluated by different providers with
varying experiences, including ECG reading,
emphasizing this pathological ECG and its
association with digoxin toxicity. Considering
bradycardia as just an effect of digoxin and not
entertaining digoxin toxicity may lead to further
life-threatening

exposure to digoxin and

dysrhythmia.
4. Conclusions

The presence of AFib with SVR should trigger a
search for digoxin toxicity. Every effort should be
made to thoroughly review the patient's
medications by reviewing the medical record and
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contacting the primary care physician as most
patients do not present with their medications or
an accurate medication list and the electronic
record may not reflect current medications. The
digoxin level should be obtained.

Abbreviation

Afib=Atrial Fibrillation
CHF=Congestive Heart Failure

CT= Computed Tomography

ECG= Electrocardiogram

ED= Emergency Department

INR = International Normalized Ratio
JVD=Jugular Vein Distention
SVR=Slow Ventricular Response
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