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Abstract

Digoxin was developed as a novel medication for the treatment of heart failure and atrial fibrillation (AF) 200 years ago. This inves-
tigation began with a PubMed and Google Scholar search for various papers using the terms digoxin safety and efficacy, digoxin in
heart failure, and digoxin in atrial fibrillation. Digoxin should be administered at a dose of 0.5-0.7 ng/mL in individuals with heart
failure and reduced ejection fraction. Digoxin should be administered to decrease hospital readmissions, although SDC, creatinine,
and potassium levels should be continuously maintained to limit the risk of toxicity. Digoxin may be used in conjunction with diuret-
ics, spironolactone, ACE inhibitors, or beta-blockers. It is preferable to take digoxin on a regular basis. Digoxin should not be used in
the pre-excitation syndrome because it can result in the rapid development of accessory route conductors, which can finally result in
ventricular fibrillation. Due to the narrow therapeutic index of digoxin, it requires appropriate treatment and continuous monitoring.
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Introduction

Digoxin was developed as a novel medication for the
treatment of heart failure and atrial fibrillation (AF) 200
years ago. The researchers supplied evidence in the form
of a placebo-controlled trial and two revocation studies.
In relation to the second indication, rate control in AE
the placebo-controlled study results did not provide sup-
portive data, but indications can be used in accordance
with guideline guidelines. Digoxin is typically prescribed
at a daily dose of 0.25 mg to patients with atrial fibrillati-
on and heart failure. Digoxin poisoning is more likely to
develop at digoxin serum concentrations of 1.2 ng/mL or
greater. Digoxin in therapeutic levels acts as a parasympa-
thomimetic by altering the atrial myocardium, decreasing

conduction and lengthening the period of atrioventricular
fracture. Oral treatment at maintenance dosages without
loading doses results in steady blood concentrations in ap-
proximately 7 days in patients with normal renal function.
SDC is not determined daily because it may be estimated
depending on the dose utilised. Digoxin’s primary method
of action is to block the membrane-bound sodium-potas-
sium ATPase subunit (sodium pump), so increasing so-
dium-calcium exchange and thus intracellular calcium
accessible for contractile proteins (Gheorghiade 2004).
Digoxin may be used in conjunction with diuretics,
spironolactone, ACE inhibitors, or beta-blockers. Di-
goxin should not be provided during the pre-excitation
syndrome because it can result in the rapid growth of
accessory route conductors, resulting in ventricular
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fibrillation (Scalese et al. 2016). Due to the narrow thera-
peutic index of digoxin, it requires appropriate treatment
and continuous monitoring. Medication, electrolytes,
food, and kidney function all have an effect on digoxin
serum levels. Digoxin is used for a variety of purposes,
including the alleviation of heart failure symptoms and
the management of ventricular rate in AF. Digoxin blood
concentrations greater than 1.2 ng/ml have been asso-
ciated with an increased risk of death in patients with
or without heart failure and reduced systolic function.
Digoxin should be used cautiously or avoided entirely
in older patients, particularly those with acute coronary
syndrome and renal failure. In AF patients, digitoxin is
suggested for usage in combination. Digoxin may be pre-
scribed in conjunction with diuretics, spironolactone,
ACE inhibitors, and beta-blockers. The target dose for
patients with heart failure is 0.5-0.7 ng/ml. Digoxin ther-
apeutic medication monitoring is required 2-3 weeks af-
ter usage since it is rapidly absorbed and increases digox-
in levels in the blood; it also carries a high risk if digoxin
is abruptly withdrawn. As a result, digoxin’s serum drug
concentration, creatinine, and potassium levels should
be closely monitored to reduce the risk of toxicity. Pe-
riodic monitoring is recommended two to three weeks
after taking digoxin due to its ease of absorption, which
results in an increase in digoxin levels in the blood. The
use of digoxin in elderly patients with atrial fibrillation,
heart failure, and decreased left ventricular function
makes a substantial impact in the treatment carried out,
whereas monotherapy or digoxin ACC/AHA is not sug-
gested for AF patients but is recommended in combina-
tion (Stucky, M. A, 2015). Digoxin is typically prescribed
at a daily dose of 0.25 mg to patients with atrial fibrilla-
tion and heart failure. In patients with persistent atrial
fibrillation, diltiazem 360 mg/day is superior to digoxin.
Digoxin at therapeutic levels acts as a parasympathomi-
metic, slowing conduction and lengthening the period of
atrioventricular fracture.

Materials and methods

This study began with a search of few related research by
using PubMed and Google Scholar databases were sear-
ched using the terms digoxin safety and efficacy, digoxin
in heart failure patients, and digoxin in atrial fibrillation
patients. The journals that we discovered are not chrono-
logically limited and are written in English. The journals
must be concerned with the subject under discussion.

Including article criteria

1. Experimentation;

2. Digoxin has an ideal dosage;

3. Comparing digoxin to a placebo in patients with
heart failure and atrial fibrillation;

4. Discussing the safety and efficacy of digoxin;

5. Digoxin outcomes.

Excluding article criteria

1. Editorial remarks;
2. Lack of full-text articles;
3. Irrelevance to the topics.

Among the several journals that discovered, there are
22 that meet the criteria. The journals that have been gath-
ered are scientifically analysed.

Results and discussion

Digoxin mechanism of action

During the method’s development, it was discovered that
digoxin’s primary mechanism of action is its capacity to
block the membrane-bound subunit of sodium-potas-
sium ATPase (sodium pump). This inhibition facilitates
sodium-calcium exchange, hence raising the intracellular
calcium concentration available to contractile proteins
(Gheorghiade 2004).

Drug combination

Digoxin may be prescribed in combination with diure-
tics, spironolactone, ACE inhibitors, and beta-blockers. It
is preferable to take digoxin on a regular basis (Showkat
2000). Digoxin should not be used in the pre-excitation
syndrome because it can result in the rapid development
of accessory route conductors, which can finally result in
ventricular fibrillation (Scalese et al. 2016).

Digoxin toxicity

A total of 19 papers evaluating digoxin and overall morta-
lity in the clinical environment were discussed. A review of
multiple journals revealed that patients receiving digoxin
medication faced an increased risk of death. Zhou (2020),
Renato (2018), Zeng et al. (2016), James et al. (2013), Oli-
ver et al. (2015), and Jingmin et al. (2015) all explain this
(2020). Digoxin serum concentrations more than 1.2 mg/
mL increase the risk of death. Additionally, this holds true
for people with or without cardiac failure (Renato 2018).
While digoxin may be used in patients with heart failure
and decreased systolic function, it should be used cautiously
or avoided in elderly patients, particularly those with acute
coronary syndrome and renal failure (Gheoghiarde 2004).

Digoxin toxicity

Thus, periodic monitoring is required 2-3 weeks following
the administration of digoxin, as digoxin is very easily
absorbed, leading in an increase in digoxin levels in the
blood (Gordon 2018). This is because stopping digoxin
involves extremely high risks (Malik et al. 2019). Digoxin
is generally used to treat elderly AF patients who have
heart failure and decreased left ventricular performance
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Figure 1. Digoxin summary.

(Frauchier 2016). Vamos et al. (2015) evaluated patients
with atrial fibrillation and heart failure and discovered
a substantial difference in the treatment they received.
In patients with atrial fibrillation, monotherapy with di-
goxin ACC/AHA is not suggested; rather, combination
therapy is recommended (Stucky 2015). Digoxin should
be administered at a dose of 0.5-0.7 ng/mL in individuals
with heart failure and reduced EF (Kirkwood et al. 2016).
Digoxin should be administered to decrease hospital
readmissions, although SDC, creatinine, and potassium
levels should be continuously maintained to limit the risk
of toxicity (Dimitrios et al. 2016). In patients with persis-
tent atrial fibrillation, diltiazem 360 mg/day is superior to
digoxin (Campbell 2003). For further explanation about
this review can be seen in Fig. 1.

Conclusion

According to the all study that examined, all studies in-
dicate that digoxin should be examined as a possibility,
despite the fact that digoxin has no involvement in the

References

Adams KE Butler ], Ghali Patterson JH, Stough WG, Bauman JL, Veld-
huisen DJV, Schwartz TA, Sabbah H, Mackowiak JI, Ventura HO,
Ghali JK (2016) Dose response characterization of the association of
serum digoxin concentration with mortality outcomes in the Digital-
is Investigation Group trial. European Journal of Heart Failure 18(8):
1072-1081. https://doi.org/10.1002/ejhf.584

Adams KF, Ghali JK, Patterson JH, Stough WG, Butler ], Bauman JL,
Ventura HO, Sabbah H, Mackowiak JI, van Veldhuisen DJ (2014) A
perspective on re-evaluating digoxin’s role in the current management
of patients with chronic systolic heart failure: targeting serum concen-
tration to reduce hospitalization and improve safety profile. European
Journal of Heart Failure 16(5): 483-493. https://doi.org/10.1002/ejhf.64

Ambrosy AP, Pang PS, Gheorghiade M (2016) Digoxin for worsening
chronic heart failure. JACC: Heart Failure 4(365): 365-367. https://
doi.org/10.1016/j.jchf.2016.03.005

Burnett H, Earley A, Voors AA, Senni M, McMurray JJV, Deschaseaux
C, Cope S (2017) Thirty years of evidence on the efficacy of drug

treatments for chronic heart failure with reduced ejection fraction a

pharmacological recovery of atrial fibrillation and little
or no evidence supporting its use in the therapy of other
arrhythmias. The study population had a very high rate of
heart failure and severe atrial fibrillation, as well as very
poor baseline demographics and acceptance of previously
prescribed medications. Antiarrhythmic medications, for
example, are associated with an increased risk of death.
After adjusting for confounding variables and suscepti-
bility ratings, this meta-analysis concluded that digoxin
was related with an increased risk of death in AF patients
across all studies. Additionally, compared to individuals
without heart failure, the risk of death was 15% for FS
patients using digoxin and 18% for heart failure patients.
Digoxin showed a neutral effect on mortality in heart
failure patients randomly assigned to the digoxin group
compared to the placebo group in the DIG investigation.

Acknowledgements

This work was supported by Universitas Sumatera Utara
through DRPM 2021 and PKPI programs

network meta-analysis. Circulation: Heart Failure 10: 1-30. https://
doi.org/10.1161/CIRCHEARTFAILURE.116.003529

Campbell TJ, Macdonald PS (2003) Digoxin in heart failure and cardiac
arrhythmias. Medical Journal of Australia 179(2): 98-102. https://
doi.org/10.5694/j.1326-5377.2003.tb05445.x

Ewy GA (2015) Digoxin: The art and science. The American Jour-
nal of Medicine 128: 1272-1274. https://doi.org/10.1016/j.am-
jmed.2015.06.016

Fauchier L, Laborie G, Clementy N, Babuty D (2016) Beta-blockers or
Digoxin for Atrial Fibrillation and Heart Failure. Cardiac Failure Re-
view 2(1): 35-39. https://doi.org/10.15420/cfr.2015:28:2

Freeman JV, Yang J, Sung SH, Hlatky MA, Go AS (2013) Effectiveness
and safety of Digoxin among contemporary adults with incident sys-
tolic heart failure. Circulation: Cardiovascular Quality and Outcomes
6: 525-533. https://doi.org/10.1161/CIRCOUTCOMES.111.000079

Gheorghiade M, Adams KF, Colucci WS (2004) Digoxin in the man-
agement of cardiovascular disorders. Circulation 109: 2959-2964.
https://doi.org/10.1161/01.CIR.0000132482.95686.87


https://doi.org/10.1002/ejhf.584
https://doi.org/10.1002/ejhf.64
https://doi.org/10.1016/j.jchf.2016.03.005
https://doi.org/10.1016/j.jchf.2016.03.005
https://doi.org/10.1161/CIRCHEARTFAILURE.116.003529
https://doi.org/10.1161/CIRCHEARTFAILURE.116.003529
https://doi.org/10.5694/j.1326-5377.2003.tb05445.x
https://doi.org/10.5694/j.1326-5377.2003.tb05445.x
https://doi.org/10.1016/j.amjmed.2015.06.016
https://doi.org/10.1016/j.amjmed.2015.06.016
https://doi.org/10.15420/cfr.2015:28:2
https://doi.org/10.1161/CIRCOUTCOMES.111.000079
https://doi.org/10.1161/01.CIR.0000132482.95686.87

264

Abdi Syahputra R et al.: TDM of Digoxin

Haji SA, Movahed A (2000) Update on Digoxin therapy in congestive
heart failure. American Family Physicia 62: 409-416.

Konstantinou DM, Karvounis H, Giannakoulas G (2016) Digoxin in
Heart Failure with a Reduced Ejection Fraction: A Risk Factor or a Risk
Marker. Cardiology 134: 311-319. https://doi.org/10.1159/000444078

Lopes RD, Rordorf R, Ferrari GMD, Leonardi S, Thomas L, Wojdyla
DM, Ridefelt P, Lawrence JH, Caterina RD, Vinereanu D, Hanna
M, Flaker G, Al-Khatib SM, Hohnloser SH, Alexander JH, Grang-
er CB, Wallentin L, ARISTOTLE Committees and Investigators
(2018) Digoxin and mortality in patients with atrial fibrillation.
Journal of the American College of Cardiology 71: 1063-1074.
https://doi.org/10.1016/j.jacc.2017.12.060

Malik A, Masson R, Singh S, Wu WC, Packer M, Pitt B, Waagstein F, Mor-
gan CJ, Allman RM, Fonarow GC, Ahmed A (2019) Digoxin discon-
tinuation and outcomes in patients with heart failure with reduced
ejection fraction. Journal of the American College of Cardiology 74:
617-627. https://doi.org/10.1016/j.jacc.2019.05.064

Ouyang AJ, Lv YN, Zhong HL, Wen JH, Wei XH, Peng HW, Zhou J, Liu
LL (2015) Meta-analysis of Digoxin use and risk of mortality in pa-
tients with atrial fibrillation. The American Journal of Cardiology
115: 901-906. https://doi.org/10.1016/j.amjcard.2015.01.013

Perez AV, Turan RG, Rauchhaus M (2011) Digoxin in chronic heart fail-
ure: possibility of a second chance. QJM: An International Journal
of Medicine 104(4): 369-371. https://doi.org/10.1093/qjmed/hcq197

Scalese M]J, Salvatore DJ (2016) Role of Digoxin in atrial fibrilla-
tion. Journal of Pharmacy Practice 30(4): 434-440. https://doi.
org/10.1177/0897190016642361

Stucky MA, Goldbelger ZD (2015) Digoxin: its role in contemporary
medicine. Postgraduate Medical Journal 0: 1-5.

Vamos M, Erath JW, and Hohnloser SH (2015) Digoxin-associated mor-
tality: a systematic review and meta-analysis of the literature. European
Heart Journal 36: 1831-1838. https://doi.org/10.1093/eurheartj/ehv143

Veldhuisen DJV, Gelder ICV, Ahmed A, Gheorghiade M (2013) Digoxin
for patients with atrial fibrillation and heart failure: paradise lost or
not. European Heart Journal 34: 1468-1470. https://doi.org/10.1093/
eurheartj/ehs483

Zeng WT, Liu ZH, Li ZY, Zhang M, Cheng Y] (2016) Digoxin Use and
Adverse Outcomes in Patients With Atrial Fibrillation. Medicine
95(12): 2949-2955. https://doi.org/10.1097/MD.0000000000002949

Zhou J, Cao J, Jin X, Zhou J, Chen Z, Xu D, Yang X, Wei D, Li L, Fan Y,
Chen L, Zhong Q, Fu M, Hu K, Ge J (2020) Digoxin is associated with
worse outcomes in patients with heart failure with reduced ejection
fraction. ESC Heart Failure 7(1): 139-147. https://doi.org/10.1002/
ehf2.12539

Ziff O], Lane DA, Samra M, Griffith M, Kirchhof P, Lip GYH, Steeds RP,
Townend J, Kotecha D (2015) Safety and efficacy of digoxin: systemat-
ic review and meta-analysis of observational and controlled trial data.
BM]J Online 2105(351): 4450-4451. https://doi.org/10.1136/bmj.h4451


https://doi.org/10.1159/000444078
https://doi.org/10.1016/j.jacc.2017.12.060
https://doi.org/10.1016/j.jacc.2019.05.064
https://doi.org/10.1016/j.amjcard.2015.01.013
https://doi.org/10.1093/qjmed/hcq197
https://doi.org/10.1177/0897190016642361
https://doi.org/10.1177/0897190016642361
https://doi.org/10.1093/eurheartj/ehv143
https://doi.org/10.1093/eurheartj/ehs483
https://doi.org/10.1093/eurheartj/ehs483
https://doi.org/10.1097/MD.0000000000002949
https://doi.org/10.1002/ehf2.12539
https://doi.org/10.1002/ehf2.12539
https://doi.org/10.1136/bmj.h4451

	Drug therapy monitoring (TDM) of Digoxin: safety and efficacy review
	Abstract
	Introduction
	Materials and methods
	Including article criteria
	Excluding article criteria

	Results and discussion
	Digoxin mechanism of action
	Drug combination
	Digoxin toxicity
	Digoxin toxicity

	Conclusion
	Acknowledgements
	References

