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Digoxin in Heart Failure with Reduced Ejection Fraction: A Proposal for 
a Practical Precision Medicine-Based Guide
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Introduction: the paradox of digitalis therapy
Digoxin holds a unique position in the history of 

cardiovascular medicine. Although it is the oldest drug in 
continuous use for heart failure (HF) treatment, there has been 
a sharp decline in prescriptions over the past two decades. 
Overshadowed by the advent of disease-modifying therapies 
and stigmatized due to concerns regarding toxicity, digoxin 
was relegated to a Class IIa recommendation in the Brazilian 
guideline1 and a third-line recommendation (Class IIb) in the 
major international guidelines.2,3

Decision and management flowchart for digoxin in HFrEF. Proposed algorithm for digoxin management in HFrEF. The flow integrates clinical 
indication, verification of contraindications, risk stratification for initial dose, and monitoring cycle. Dose adjustment is guided by serum 
level ranges (colors), targeting the therapeutic target of 0.5 to 0.9 ng/mL. Source: The author. ECG: electrocardiogram; GFR: glomerular 
filtration rate; HFrEF: heart failure with reduced ejection fraction; NYHA: New York Heart Association functional class.
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Practical Precision Medicine-Based Guide ABC Heart Failure &

Cardiomyopathy

Indications for digoxin in HFrEF

• Symptomatic HFrEF (NYHA II to IV) with residual symptoms
• HFrEF with atrial fibrillation for rate control

Initial dose:
No risk factors: 0.125 mg once daily

One risk factor: 0.125 mg every other day
Two or more risk factors: 0.125 mg twice weekly

< 0.5 ng/mL
Increase

Frequency:
Every 14 days (standard) or monthly 
(after 2 consecutive measurements 
in the therapeutic range of 0.5 to 

0.9 ng/mL)

0.5 to 
0.9 ng/mL

Maintain dose

0.9 to  
1.1 ng/mL
Reduce 

frequency

> 1.1 ng/mL
Discontinue

Initial consultation tests:
ECG

Urea/creatinine
Potassium/magnesium

*Medications that raise serum 
levels:

Amiodarone
Verapamil
Diltiazem

Risk factors:
Female sex

GFR < 60 mL/min
Weight < 60 kg
Age > 75 years
Interactions*
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Nonetheless, the systematic exclusion of digoxin may 
represent a historical error based on incomplete interpretations 
of old data. In a scenario where heart failure with reduced 
ejection fraction (HFrEF) still imposes high morbidity, mortality, 
and residual symptoms despite optimized therapy, the premise 
of this viewpoint is unequivocal: digoxin is not obsolete; what 
has become obsolete is the empirical fixed-dose prescription 
model. In light of contemporary evidence, we propose a 
revival of digitalis therapy guided by precision medicine.

There are significant pharmacokinetic distinctions between 
different digitalis compounds. Digoxin is eliminated via the 
urinary system, has a short half-life (26 to 48 hours), is more 
hydrophilic, and has low protein binding; in contrast, digitoxin 
is primarily eliminated by the liver, has a long half-life (5 to 
7 days), is more lipophilic, and has high protein binding. In 
this context, the use of digitoxin has been considered safer in 
patients with concomitant kidney disease.

Building evidence: from the DIG trial to the contemporary era
The negative turning point for digoxin was the Digitalis 

Investigation Group (DIG) study, published in 1997, 
which randomized 6,800 patients with HFrEF. Although it 
demonstrated a significant reduction in hospitalizations for HF, 
the study was neutral for overall mortality.4 This neutral result, 
however, masked a complex pharmacological reality: higher 
doses increased mortality, offsetting the benefit of lower doses.

In 2003, a fundamental post hoc analysis conducted by 
Rathore et al. redefined the understanding of the medication. 
By stratifying patients from the DIG trial by serum digoxin 
concentration, the authors identified a narrow therapeutic 
window. Patients with levels between 0.5 and 0.9 ng/mL 
showed a significant reduction in mortality. In contrast, levels 
above 1.2 ng/mL increased the risk of death.5 This association 
was corroborated in the setting of atrial fibrillation by the 
ARISTOTLE trial substudy, published in 2018 by Lopes et al., 
confirming that digoxin-associated mortality was driven by 
supratherapeutic serum levels, regardless of systolic function.6

The definitive validation of the “low-level, high-vigilance” 
concept emerged in 2025 with the publication of the DIGIT-

HF study. This randomized clinical trial included 2,666 
patients with advanced HFrEF, testing digitoxin with dose 
adjustment guided by serum levels. The results demonstrated 
a robust reduction in the composite outcome of mortality or 
hospitalization due to worsening HF, validating the safety of 
therapeutic monitoring.7 It is worth noting that digitoxin differs 
from digoxin in some pharmacokinetic aspects.

Simultaneously, the DECISION study brings a pragmatic 
perspective. With a planned inclusion of 980 patients, this 
study innovates by including not only patients with HFrEF 
but also those with mildly reduced ejection fraction. The 
DECISION study’s focus on patient-centered outcomes 
(“days alive and out of hospital”) and the use of low doses 
of digoxin reinforce the current trend toward therapeutic 
personalization.8

Proposed practical guide: risk stratification
To translate this evidence into clinical practice, especially 

in the Brazilian context where digitoxin is not available, 
we propose a structured protocol for digoxin use. The 
central pillars of this guide are recognition of risk factors for 
intoxication (Table 1) and proactive dose adjustment.

Dosage and monitoring algorithm
We recommend abolishing the initial dose of 0.25 mg/

day for the majority of patients. The dose should be titrated 
according to the number of risk factors present (Table 1), as 
follows:

• No risk factors: Begin with 0.125 mg (half tablet) daily.
• One risk factor: Begin with 0.125 mg every other day.
• Two or more risk factors: Begin with 0.125 mg twice a 
week (for example, Mondays and Thursdays)
The complete management strategy, including monitoring 

intervals and dose adjustments based on serum levels, is 
detailed in the Central Illustration.

Follow-up should be intensive. At the first consultation 
(baseline), electrocardiogram, renal function (urea/creatinine), 
and electrolytes (sodium, potassium, magnesium) are 

Table 1 – Risk factors for digitalis intoxication and mechanisms involved

Risk factor Definition criteria Pharmacokinetic mechanism

Female sex -
Lower apparent muscle volume of distribution for the 

drug

Kidney disease
Estimated GFR < 60 mL/

min/1.73 m²
Reduced renal clearance of digoxin, prolonging the half-

life

Low weight Body mass < 60 kg
Lower skeletal muscle mass (main tissue reservoir of the 

drug)

Advanced age Age > 75 years
Physiological decline in renal function and reduced lean 

mass

Drug interactions
Amiodarone, verapamil, or 

diltiazem use
Inhibition of P-glycoprotein, increasing bioavailability and 

reducing renal excretion

GFR: glomerular filtration rate.
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mandatory. The frequency of consultations and digoxin level 
testing should be every 14 days until stability is achieved 
(two consecutive measurements within the therapeutic 
target range of 0.5 to 0.9 ng/mL). From that point on, 
monitoring can be done monthly, maintaining laboratory and 
electrocardiographic surveillance at all visits. If these levels 
remain persistently controlled within the target range, it is 
possible to further space out digoxin level testing, provided 
that clinical surveillance is maintained, with a high index of 
suspicion for any symptoms of intoxication, worsening renal 
function, or changes in fluid and electrolyte balance. If a dose 
escalation is required (serum digoxin < 0.5 ng/mL), the dose 
should be increased carefully by 25% to 50% of the weekly 
dose, and a new measurement should be performed within 
2 weeks. If the serum level is between 0.9 and 1.1 ng/mL, 
the dose should be reduced by 25% to 50% of the weekly 
dose. If the serum level is greater than 1.1 ng/mL, digoxin 
should be discontinued, and a new measurement should be 
performed in 2 weeks; in this case, if serum levels return to 
or below target levels, digoxin can be restarted at half the 
dose that was prescribed. It is essential to measure digoxin 
levels at least 6 hours after oral administration, ideally after 
8 hours. If measured before this interval, the result may be 
falsely elevated, as the drug will still be concentrated in the 
blood before distribution to various organs and tissues. It 
is important to emphasize that a new digoxin level test is 
indicated in cases where a change of more than 30% in 
the glomerular filtration rate (up or down) is detected, after 
episodes of heart failure decompensation, or when new drugs 
that may influence its bioavailability have been prescribed (for 
example, amiodarone).

Contraindications
Safety of digoxin use also depends on observing absolute 

and relative contraindications, which are summarized in 
Table 2.

Conclusion
Digoxin remains a valuable tool in the therapeutic arsenal 

for treating HFrEF, capable of reducing hospitalizations 
and improving quality of life. The “danger” attributed 
to the medication actually lies in its narrow therapeutic 
window and inappropriate management. By adopting 
a precision medicine protocol, stratifying initial risk by 
clinical characteristics and guiding maintenance by serum 
levels, we transform an old drug into a safe and modern 
therapeutic tool.
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Table 2 – Contraindicated or high-risk situations for initiating digoxin in patients with heart failure with reduced ejection fraction

Clinical condition Justification/risk

AVB Second- or third-degree AVB without pacemaker protection (risk of asystole)

Pre-excitation syndrome WPW with atrial fibrillation (risk of accelerated anterograde conduction and VF)

Hypertrophic cardiomyopathy Obstructive form (increased LV outflow tract obstruction)

Acute myocarditis Inflamed myocardium with increased sensitivity and high arrhythmogenic risk

Electrolyte disturbances Hypokalemia (< 3.5 mEq/L) or hypomagnesemia (provoking toxicity)

Acute coronary syndrome Acute phase of AMI (arrhythmogenic risk and increased oxygen consumption)

AMI: acute myocardial infarction; AVB: atrioventricular block; LV: left ventricle; VF: ventricular fibrillation; WPW: Wolff-Parkinson-
White syndrome.

1.	 Rohde LEP, Montera MW, Bocchi EA, Clausell NO, Albuquerque DC, Rassi 
S, et al. Diretriz Brasileira de Insuficiência Cardíaca Crônica e Aguda. Arq 
Bras Cardiol. 2018;111(3):436-539. doi: 10.5935/abc.20180190.

2.	 McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm M, et al. 
2021 ESC Guidelines for the Diagnosis and Treatment of Acute and Chronic Heart 
Failure. Eur Heart J. 2021;42(36):3599-726. doi: 10.1093/eurheartj/ehab368.

References



ABC Heart Fail Cardiomyop. 2025; 5(3):e20250046 4

Viewpoint

Conceição-Souza
Digoxin in HFrEF: A Precision Guide

This is an open-access article distributed under the terms of the Creative Commons Attribution License

3.	 Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, et al. 
2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: A 
Report of the American College of Cardiology/American Heart Association 
Joint Committee on Clinical Practice Guidelines. J Am Coll Cardiol. 
2022;79(17):e263-e421. doi: 10.1016/j.jacc.2021.12.012.

4.	 Digitalis Investigation Group. The Effect of Digoxin on Mortality and 
Morbidity in Patients with Heart Failure. N Engl J Med. 1997;336(8):525-33. 
doi: 10.1056/NEJM199702203360801. 

5.	 Rathore SS, Curtis JP, Wang Y, Bristow MR, Krumholz HM. Association of 
Serum Digoxin Concentration and Outcomes in Patients with Heart Failure. 
JAMA. 2003;289(7):871-8. doi: 10.1001/jama.289.7.871.

6.	 Lopes RD, Rordorf R, De Ferrari GM, Leonardi S, Thomas L, Wojdyla DM, et 
al. Digoxin and Mortality in Patients with Atrial Fibrillation. J Am Coll Cardiol. 
2018;71(10):1063-74. doi: 10.1016/j.jacc.2017.12.060. 

7.	 Bavendiek U, Berliner D, Dávila LA, Schwab J, Maier L, Philipp SA, et al. Rationale 
and Design of the DIGIT-HF Trial (DIGitoxin to Improve ouTcomes in patients 
with advanced chronic Heart Failure): A Randomized, Double-Blind, Placebo-
Controlled Study. Eur J Heart Fail. 2019;21(5):676-84. doi: 10.1002/ejhf.1452.

8.	 van Veldhuisen DJ, Rienstra M, Mosterd A, Alings AM, van Asselt ADJ, Bouvy 
ML et al. DECISION Investigators and Committees. Efficacy and safety of 
low-dose digoxin in patients with heart failure. Rationale and design of the 
DECISION trial. Eur J Heart Fail. 2024 Oct;26(10):2223-2230.

https://creativecommons.org/licenses/by/4.0/

