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Abstract: Digoxin toxicity poses a challenge for patients using the drug. Electrolyte disturbances, renal failure, and drug interactions are 
common predisposing factors. Hypothyroidism can increase the risk of digoxin toxicity primarily. This research reports a 7-year-old boy 
receiving digoxin 6 μg/kg/day presented with nausea and second-degree atrioventricular block secondary to ongoing digoxin toxicity. Initiation 
of levothyroxine for subclinical elevation of thyrotrophin resulted in rapid resolution of symptoms and normalization of digoxin levels. 
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Introduction
Digoxin is prescribed in selected pediatric patients with congenital or acquired heart disease, yet its narrow therapeutic 
index makes toxicity a significant concern.1 Reported prevalence of digoxin toxicity is around 1% among treated patients, 
though pediatric cases are relatively rare and often result from accidental overdose.2–4

Standard pediatric maintenance doses for school-age children typically range from 5–10 μg/kg/day, divided into two 
doses. Toxicity is usually linked to predisposing factors such as electrolyte abnormalities, renal impairment, or drug–drug 
interactions (Table 1). Less frequently, thyroid dysfunction has been implicated.5 In hypothyroidism, reduced renal 
perfusion and altered expression of Na+/K+-ATPase may influence digoxin clearance and sensitivity, even in subclinical 
cases where T3/T4 remain normal but TSH is elevated.6

An additional consideration is digoxin-like immunoreactive substances (DLIS), which may cause falsely elevated 
digoxin levels on immunoassays. However, these typically occur without corresponding symptoms, differentiating them 
from true digoxin toxicity.9

Here, we present a novel pediatric case of subclinical elevation of thyrotrophin–associated digoxin toxicity occurring 
at a standard therapeutic dose, underscoring the importance of thyroid screening in patient safety.

Table 1 Conditions Predisposing to Digoxin Toxicity7,8

Category Condition/Example

Cardiac factors Heart failure; Hyperadrenergic state

Respiratory/Metabolic Hypoxia; Acid–base disorders; Dehydration

Electrolyte abnormalities Hypokalemia; Hypomagnesemia; Hypercalcemia

Renal and endocrine disorders Kidney disease; Thyroid dysfunction (both hypo- and hyperthyroidism)

Drug interactions Amiloride, Amiodarone, Amphotericin B, Calcium channel blockers, Diuretics, Indomethacin, Propafenone, 
Quinidine
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Case Report
A 7-year-old boy presented with persistent nausea, vomiting, abdominal pain, lethargy, and arrhythmia. His past history 
included surgical closure of a ventricular septal defect and tricuspid valve repair. He had been prescribed oral digoxin at 
6 μg/kg/day in two divided doses for three months. The day before admission, a serum digoxin test performed elsewhere 
showed >5 ng/mL, prompting referral.

On admission, his ECG demonstrated 2nd-degree AV block (Mobitz type I) (Figure 1). Laboratory results showed normal 
electrolytes (Na, K, Mg), and normal renal and hepatic function. A repeat ELISA digoxin assay confirmed >5 ng/mL. Digoxin 
was discontinued.

During the first hospital night, he developed sinus node dysfunction and bradycardia <30 bpm, requiring a temporary 
pacemaker. Despite cessation of digoxin, serum levels and clinical symptoms persisted for several days.

On day 7, thyroid function tests revealed TSH 7.9 μIU/mL (ref 0.3–5.1) with normal T3 and T4, consistent with 
subclinical elevation of thyrotrophin. Pediatric endocrinology-initiated levothyroxine. Within 48 hours, symptoms began 
improving and digoxin levels decreased; by day 4 post-levothyroxine, serum digoxin was 2.4 ng/mL, and the pacemaker 
was removed. The patient was discharged on levothyroxine; digoxin was not restarted as it was deemed no longer 
clinically necessary.

Ethics
Written informed consent, including for publication of ECG and clinical data, was obtained from the patient’s guardian at 
the Rajaie Cardiovascular Institute. Institutional approval was not required to publish the case details.

Discussion
This case illustrates true digoxin toxicity in a child receiving a standard weight-based dose, with subclinical elevation of 
thyrotrophin identified as the likely predisposing factor.

Previous studies have suggested elevation of thyrotrophin may reduce digoxin clearance via decreased renal blood 
flow and altered distribution.5,10,11 Moreover, thyroid hormones regulate Na+/K+-ATPase, potentially modifying digoxin 
sensitivity.6 Even mild TSH elevation without overt hypothyroidism may shift the pharmacodynamic balance. The 
temporal association of levothyroxine initiation with both clinical recovery and biochemical improvement supports 
a causal role. DLIS interference is an alternative explanation for high serum levels.7,8 However, DLIS typically causes 
elevated assays without symptoms, unlike our patient who manifested severe bradyarrhythmia. Thus, interference is 

Figure 1 Electrocardiogram of the Patient with Digoxin Toxicity.
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unlikely. Pediatric digoxin toxicity linked to subclinical elevation of thyrotrophin with normal renal function has rarely 
been documented. This case highlights the importance of considering endocrine factors in unexplained digoxin toxicity.

One of the limitations of this report is the single-case nature of the study, which limits the possibility of definitively 
proving a causal relationship between subclinical elevation of thyrotrophin and persistent digoxin toxicity. In addition, there 
is a possibility of overestimation of serum digoxin levels by ELISA, although the simultaneity of clinical symptoms and rapid 
improvement after levothyroxine initiation suggests that the increased digoxin levels in this patient represented true toxicity.

Conclusion
Subclinical elevation of thyrotrophin may predispose children to clinically significant digoxin toxicity even at standard 
therapeutic doses. For patient safety, routine thyroid function testing should be considered in pediatric patients presenting 
with unexplained digoxin toxicity or persistently elevated serum digoxin levels. Given the limited evidence regarding the 
influence of thyroid-stimulating hormone on digoxin metabolism, further mechanistic and large multicenter studies are 
warranted to clarify this association and establish evidence-based screening and monitoring protocols to enhance 
medication safety in pediatric cardiac care.
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