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Abstract

Digoxin’s Interactions with Various Drugs and

Digoxin is a drug commonly used to achieve rate control in heart failure and atrial fibrillation with some form of arrhythmia. It shows a positive inotropic
effect by inhibiting the Na+/K+ ATPase pump in the myocardial cell membrane. Since digoxin is a drug with a narrow therapeutic range, the therapeutic
dose range should be monitored and the individual dose regimen should be established, taking care of plasma concentrations. Factors such as patient's
age, renal dysfunction, abnormal electrolyte values, drug-drug or drug-plant interactions increase the risk of intoxication. Patients may present with nausea
and vomiting in digoxin intoxication and may present with ventricular arrhythmias with fatal rhythm disorders. Although digoxin should be discontinued
as treatment, accompanying electrolyte imbalances should be treated. In patients with malignant arrhythmias, digoxin-specific antibodies should be con-
sidered in treatment. In this study, various drug-drug interactions that are frequently observed and easily prevented in patients taking digoxin are discussed

with a case report.
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Introduction

Digoxin is basically a cardiac glycoside used in chronic con-
gestive heart failure and treatment of some arrhythmias, cha-
racterized by a decrease in cardiac output, and characterized
by systolic dysfunction of the ventricles!. However, since
the therapeutic / toxic dose range (0.8-2.0 ng/mL) is narrow,
digoxin poisoning can easily develop. When digoxin plas-
ma concentration exceeds 2 ng/mL, it causes toxic symp-
toms such as headache, gastrointestinal complaints (nausea,
vomiting, etc.), visual dysfunction, irregular heartbeat, and
diarrhea®*.

Case Report

A 59-year-old woman with a history of diabetes mellitus, hy-
pertension, hyperlipidemia, ischemic dilated cardiomyopathy,
atrial fibrillation, and chronic obstructive pulmonary disease;
She came to our hospital with the complaints of nausea-vo-
miting and general condition disorder. Her vitals were as fol-
lowing systolic blood pressure of 120 mmHg and diastolic
blood pressure of 80 mmHg, the respiratory rate of 18 breaths
per minute, the pulse rate 50 beats / min, the fever 36.7 degre-
es Celsius, and oxygen saturation of 89%. It was learned from
the anamnesis of the patient that she used carvedilol 2x12.5

mg, ramipril 1x5 mg, spironolactone 1x25 mg, rosuvastatin
1x20 mg, and digoxin 1x0.125 mg. The creatinine observed
at the time of admission was 2.1 mg/dl and the serum digoxin
level was 6.56 ng / mL. The patient was considered digoxin
intoxication accompanied by acute renal failure and digoxin
was discontinued. Digoxin-specific antibodies were not con-
sidered in therapy, since the patient’s hemodynamia was
stable. The general condition of the patient with a Glasgow
coma score of 12, blood gas and some respiratory parameters
were pH:7.33, Pa0,:33.9 mmHg, PaCO,:40.5 mmHg, PaO,/
FiO, < 200 mmHg. In the follow-up, the patient was given
bronchodilator nebula treatment with a mechanical ventilator
to improve his existing chronic respiratory disorders and ge-
neral condition. The patient was treated with positive airway
pressure from time to time. System examination: Cardiovas-
cular system: S1 and S2 +, no additional sound, no murmur.
Respiratory System: Both hemi thorax participate equally to
breathing, basal ral +, no roncus. Gastrointestinal System: ab-
dominal relaxed, no defensive rebound, no sensitivity. Other
system examinations were normal. The patient was treated
symptomatically, taking into account the results of biochemi-
cal and clinical research. On the 5th day of hospitalization,
serum digoxin level was measured as 1.91 ng/mL and the
patient left the mechanical ventilator due to the physical exa-
mination, blood gases and normal signs of life. The patient
was discharged with cure on the 7th day of his application
by organizing medical treatment of the patient, whose general
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Figure 1: Pharmacokinetic properties of Digoxin (CHF: Congestive heart failure).

condition was good in the follow-up and his kidney functions
decreased to normal.

Discussion

Although new treatment methods have been developed, the
use of digoxin is a common agent that increases the contra-
ctile power of the heart. Na +, which is located on the myo-
cardial cell membrane, reversibly inhibits K + dependent
ATPase pump and increases intracellular calcium level. In
addition to its inotropic effect, it is distinguished from ot-
her inotropic agents and maintains its superiority with its
slowing down heart rate and its recently revealed sympathe-
tic feature. However, since the therapeutic / toxic dose range
is narrow, digoxin intoxication can easily develop®*.

Since digoxin has a narrow therapeutic range, serum le-
vels; body weight, age, kidney function, liver failure, and
changes in concomitant drug administration. A disrupted
volume of digoxin distribution due to low renal function
(digoxin is mainly excreted by the kidneys) or congestive
heart failure may be one of the causes of digoxin toxicity?’.
Therefore, the pharmacokinetic properties given in Figure
1 should be considered when adding digoxin to treatment?®.

ACE inhibitors, angiotensin receptor blockers, calcium
channel blockers, antibiotics (erythromycin, tetracyclines,
etc.), antiarrhythmias, B-blockers (carvedilol etc.), statins
(rosuvastatine etc.), diuretics, antifungals, proton pump

inhibitors, anticholinergic drugs, some psychiatric drugs,
ivabradine, cyclosporine, diclofenac, ibuprofen, indometha-
cin, metformin, and acute renal failure increase serum di-
goxin concentration. If used with these drugs, the dose of
digoxin should be reduced or the frequency of dosing chan-
ged’. In addition, hypokalemia greatly increases the tenden-
cy to digoxin intoxication; Thus, in a patient with severe hy-
pokalemia, intoxication may occur at relatively low serum
concentrations. For this reason, although the diagnosis can
be supported by measurement of serum concentrations in
many cases, the diagnosis of digoxin intoxication is largely
made according to the clinic®. In addition, Eleutherococcus
senticosus, Ginkgo biloba and Hypericum perforatum there
is also interaction with plants’.

Drugs such as albuterol, antacids, cholestyramine, cho-
lestipol, extenatide, kaolin-pectin, metoclopramide, migli-
tol, neomycin, penicillin, phenytoin, rifampin, sulfasalazine
also reduce serum digoxin level’.

As mentioned above, kidney function, electrolyte valu-
es and medications of patients may be prone to digoxin in-
toxication. In our case, the patient applied to the emergency
room with nausea and vomiting, and acute renal failure and
the use of ramipril, carvedilol and spironolactone increased
the susceptibility to digoxin intoxication with the interacti-
on mechanisms given in Figure 2. In addition, the rates of
increasing these drugs Serum Digoxin Concentration (SDC)
are as follows: perindopril (58%), metoprolol (16%), spiro-
nolactone (25%) and rosuvastatin (22%)’.
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bradycardia the cardiac clearance are increases the
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levels increase. excretion of decreases.
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Figure 2: Pharmacodynamic / pharmacokinetic interaction table of drugs that increase Serum Digoxin Concentration (Vd =Volume
of distribution, PD: Pharmacodynamic interaction and PK: Pharmacokinetic interaction).

Among the major symptoms of acute digoxin intoxica-
tions, cardiac rhythm abnormalities, as well as frequent he-
adaches, nausea-vomiting (possibly due to the direct effect
of digoxin on the area post-medema in the medulla), visu-
al function disorders, mental disorders, irregular heartbeat,
low blood pressure and ventricular rhythm disturbances®!°.
Patients can apply with nausea and vomiting in digoxin in-
toxication, as well as ventricular arrhythmias with fatal rh-
ythm disorders. In our case, headache, visual disturbances,
and low coma scale could not be evaluated due to intoxi-
cation findings. Nausea-vomiting, hypotension and severe
ventricular arrhythmias were observed.

The findings following poisoning are directly proporti-
onal to the plasma concentration of digoxin. While the the-
rapeutic dose of digoxin is 0.8 ng / mL, when the plasma
concentration is above 2 ng/mL, signs of intoxication ap-
pear?. After the acceptance of the case, the level of digoxin
was measured as 6.56 ng / mL in the first serum sample ta-
ken. As the level of digoxin in the blood increases, Purkinje
increases in automaticity. Accordingly, the foci that cause
abnormal nerve stimuli gain efficiency and abnormal beats
occur in the ventricular. The appearance of abnormal pulses
is one of the first signs that digoxin plasma concentration
has reached the toxic level by leaving the safety range®.

In digoxin intoxication, firstly, digoxin should be dis-
continued as a treatment in patients, but the accompanying
electrolyte imbalances should be treated. If patients have
malignant arrhythmias, digoxin-specific antibodies should
be considered in treatment.

Bradyarrhythmias should be treated initially with atro-
pine; If it is not successful, transvenous pacing or Fab an-
tibody treatment should be started. If antiarrhythmic drug
therapy is required, phenytoin and lidocaine are sometimes

effective in suppressing digoxin-induced ectopic stimuli. If
rhythm disturbances have occurred in the presence of hypo-
kalemia, the potassium deficit should be carefully closed®!!.
Potassium is administered orally or intravenously, according
to the blood level.l In the first controls performed on the
patient, the K + level was measured as 5.35 mmol / L and
potassium treatment was not performed since there was no
critical decrease. Then, measured K + levels were observed
normally.

Digoxine specific antibodies (Digibind) can be used as a
powerful antidote in the presence of serious life-threatening
arrhythmias. After the Fab fragments are administered int-
ravenously, they bind specifically to the circulating digoxin
molecules, forming the digoxin Fab antibody complex and
inactivating them, allowing the signs of toxicity to regress
rapidly'2.

Digoxin-specific antibodies were not considered in the-
rapy, since the patient’s hemodynamia was stable.

Conclusion

As aresult, digoxin and other digitalis glycosides are frequ-
ently used in the treatment of chronic heart failure and vari-
ous arrhythmias. For this reason, patients should be informed
about drug and food interactions that can lead to digoxin in-
toxication. For example, since hypokalemia greatly increa-
ses the tendency to digoxin intoxication, the patient should
be warned to consume foods with high potassium content,
while in the case of hypercalcemia, myocardium should be
warned to restrict calcium consumption as it will increase
sensitivity to digital. In patients using digoxin, which is a
narrow therapeutic index drug, diseases such as hyperten-



Sengll et al.
Digoxin’s Interactions with Various
Drugs and A Case Report

42

Eurasian J Tox. 2021; 3 (2):39-42

sion and hyperlipidemia are frequently observed, especially
when prescribing, potential drug interactions should be paid
attention and the patient should be periodically monitored
for side effects and toxicity. Therapeutic drug monitoring
will play an important role in reducing drug treatment prob-
lems, and patients will be able to use their medicines safely.
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