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INTRODUCTION
─

Cardiac glycosides comprise of medications such as digoxin and digitoxin, plants including 

foxglove and oleander, and even certain toad venoms. Their toxicity ranges from simple 

gastrointestinal symptoms to bradycardia, ventricular arrhythmias, shock and cardiac arrest 

[1]. Therapeutic options include supportive care, decontamination, and electrolytes correction, 

however, these treatments are not adequate for highly unstable patients. The use of digoxin 

immune fab fragments was described in 1976 [2]. These reverse toxicity in most patients, 

however, there is poor scientific evidence of this in unstable patients [3]. Extracorporeal 

removal is inefficient for cardiac glycosides [4]. At present, it is unclear how to rapidly reverse 

toxicity in a patient with cardiac arrest, secondary to cardiac glycoside intoxication.



OBJECTIVES
─

Through this systematic review, our objectives were to:

• Determine if any therapy used in unstable patients, in conjunction with 

standard reanimation (ACLS), could improve survival with favorable 

functional and neurological outcomes. 

• Describe the improvement of hemodynamic (HD) parameters and 

return of spontaneous circulation after interventions as secondary 

outcomes. 



METHOD
─

Systematic review, Ovid/Medline, PubMed, EMBASE, and the Cochrane Library up to February 

2022, no time period restriction, English or French language publication

Reviewed by two independent readers (JB and MSO)

Information collected:

• Ingested agent and timing of intoxication (acute or chronic)

• Intervention and its short- and long-term outcome

Inclusion criteria Exclusion criteria

Controlled trials, observational studies, case series 

and case reports

Animal studies, in-vitro studies, book chapters, 

editorials, commentaries and other reviews 

Toxicity in human subjects with a cardiac glycoside, 

along with:

• Bradycardia < 50bpm, or

• High-grade AV block, or

• Ventricular arrhythmia, or

• Systemic hypotension, or

• Cardiac arrest

Polyintoxication included; Taxus sp. excluded

Studies on decontamination (activated charcoal, total 

intestinal irrigation, gastric lavage) 

Intervention made to reverse toxicity No intervention made to reverse toxicity

At least one outcome of interest: either survival at 

discharge, or the short-term HD effect of intervention

No outcome of the intervention is described



RESULTS
─
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Proportion of cases in terms of survival and improvement of 

hemodynamic status, categorized by intervention and population

All cases, survival (83) Medication, survival (60) Other glycoside, survival (23)

All cases, HD improvement (83) Medication, HD improvement (60) Other glycoside, HD improvement (23)

•No randomized studies

• 58 case reports or case series, 83 individual cases

o 60 intoxicated with medication and 23 with other 

cardiac glycosides

▪ 6 intoxicated with Nerium oleander or Thevetia

peruviana

▪ 9 intoxicated with Bufo toad venom

▪ 3 intoxicated with Digitalis purpurea

o 7 polyintoxications

• 15 cohorts

o 11 intoxicated with medication, 3 with Thevetia

peruviana and 1 with Bufo toad venom

0% 20% 40% 60% 80% 100%

Other glycoside (23)

Medication (60)

All cases (83)

Survival rate of cases, categorized by 

population

Survival Death

Digoxin immune fab fragments
Medication (low quality)

• 24 cases, 8 cohorts

• 92% improvement/survival in cases, 75-

95% improvement/survival in cohorts

• In one cohort, 56% survival when 

patient went into cardiac arrest

• In chronic cases: 10/11 showed HD 

improvement and 10/11 survived

• Median dose received: 10 vials

Other glycosides (very low quality)

• 13 cases, 1 cohort (1 case)

• Variability between type of glycoside, 3 

survivals out of 4 in  N. oleander, or T. 

peruviana, 2/4 with Bufo toad venom, 

no effect with Cerbera sp. (3 cases)

• Median dose received: 10 vials

• Consistent with literature [1, 5].

• No improvement was seen in patients 

with a prolonged low cardiac output 

state prior to antidote administration.

Cardioversion
Very low quality

• 24 cases, 17 showed 

improvement and survived

• Most non-responders had no 

change in rhythm

• 3 cases showed a change from 

VF/VT to asystole

Cardiac pacing
Very low quality

• 35 cases, 1 cohort

• 20 HD improved, 25 survived

• Cohort (1977) with many 

complications, but better 

survival rate compared to 

previous cohort (20 to 13%)

• For 5 cases, resuming pacing 

was impossible once 

interrupted

• No reports of arrhythmia 

directly triggered by pacing.

Antiarrhythmics
Very low quality

• 2 cohorts found, 29 cases
• 1st cohort: presumed 

intoxications, very low quality

• 2nd: lidocaine in 9 patients with 

resolution of stable VT

• Less than 50% of cases 

showed HD improvement

• Lidocaine, phenytoin, 

diphenylhydantoin, bretylium, 

amiodarone, procainamide

Atropine
Very low quality

• 23 cases

• Described in other glycosides 

cohorts, no information on 

short-term effect

• Less than 40% showed short-

term HD improvement in case 

reports

Magnesium
Very-low quality

• Only 6 cases found

• All survived, all but one 

showed HD improvement

Calcium
Very low quality

• 9 cases found, given with the 

rationale of treating 

hyperkalemia

• Highly unstable, 5 of them 

were in cardiac arrest

• 8 deaths, no HD improvement

Other interventions
Very low quality

• Isoprotenerol (10)

• Extracorporeal circulation (2)

• Extracorporeal epuration (9)

• Potassium (5)

2422 references imported 

for screening 
(as 2418 studies)

265 studies assessed for 

full-text eligibility

2187 studies screened 

against title and abstract

73 studies included
0 controlled studies

58 case reports or case series

15 cohorts

231 duplicates removed

1922 studies excluded

192 studies excluded
• 47  Wrong study design

• 45  No intervention

• 34  Wrong population - no 

toxicity

• 16  Wrong population - no 

instability

• 15  Case report(s) no new 

evidence

• 11  No outcome of interest 

available

• 3  Animal or in-vitro study

• 21  No English or French text



CONCLUSION
─

In patients with hemodynamic instability secondary to cardiac glycosides intoxication, the following 

interventions can reasonably be attempted:

• Digoxin immune fab (low quality evidence in medication, very low quality evidence in other glycosides)

• Cardioversion (very low quality evidence)

• Cardiac pacing (very low quality evidence)

• Magnesium (very low quality evidence)

The following interventions did not appear to improve hemodynamic status (short-term) and survival, 

however, did not result in any adverse events:

• Antiarrhythmic medications (lidocaine, phenytoin, diphenylhydantoin, bretylium, procainamide, 

amiodarone) (very low quality evidence)

• Atropine (very low quality evidence)

More research is required to characterize the effect of these interventions on the outcome of severely 

poisoned patients, and to clarify the appropriate digoxin immune fab dose in these circumstances.
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