	QUESTION

	Should Insulin vs. no treatment be used for the treatment of acute hyperkalemia?

	POPULATION:
	Pharmacological Interventions for the Acute Treatment of Hyperkalaemia

	INTERVENTION:
	Insulin in combination with glucose or salbutamol (inhaled or intravenous) with the aim of mitigating the harmful effect of hyperkalaemia or with the aim of lowering potassium levels

	COMPARISON:
	compared to either no intervention, a different intervention (including a different dose), or placebo

	MAIN OUTCOMES:
	Clinical outcomes (see below), potassium levels, or ECG findings

	SETTING:
	Adults

	PERSPECTIVE:
	

	BACKGROUND:
	


	CONFLICT OF INTERESTS:
	None



ASSESSMENT
	Problem
Is the problem a priority?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	Hyperkalaemia is a common electrolyte disturbance that is potentially life-threatening. The topic of acute treatment of hyperkalaemia was formally reviewed almost a decade ago

	


	Desirable Effects
How substantial are the desirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

	Guidelines for the treatment of hyperkalemia both in non-arrested and arrested patients is very limited. Hyperkalemia is life-threatening, why any pharmacological intervention with the potential to mitigate the effects of hyperkalemia will have a moderate effect. 
	


	Undesirable Effects
How substantial are the undesirable anticipated effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Trivial
○ Small
○ Moderate
○ Large
○ Varies
○ Don't know

	In the systematic review it was reported that hypoglycemia was undesirable effect of insulin administration while tachycardia was an undesirable effect of beta2-agonists.  

	


	Certainty of evidence
What is the overall certainty of the evidence of effects?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
○ No included studies

		Table 2. GRADE Overview
	
	

	Question
	Effect
	Certainty of evidence

	Adults

	8-12 units of insulin in combination with glucose compared to no treatment for the treatment of acute hyperkalemia
	mean 0.7 mmol/l lower
(0.9 lower to 0.6 lower)
	Low

	
	mean 0.7 mmol/l lower
(0.9 lower to 0.6 lower)
	Low

	5 vs. 10 units of insulin in combination with glucose for treatment of hyperkalemia
	mean 0.0 mmol/l higher
(0.0 lower to 0.1 higher)
	Very low

	Inhaled salbutamol compared to no treatment for the treatment of acute hyperkalemia
	mean 0.9 mmol/l lower
(1.2 lower to 0.7 lower)
	Very low

	Intravenous salbutamol 0.5mg dissolved with glucose compared to no treatment for the treatment of acute hyperkalemia
	mean 1.0 mmol/l lower
(1.4 lower to 0.6 lower)
	Very low

	Salbutamol 0.5mg dissolved in glucose and 10 units of insulin in combination with glucose compared to no treatment for the treatment of acute hyperkalemia
	mean.1.2 mmol/l lower
(1.5 lower to 0.8 lower)
	Very low

	Salbutamol 0.5mg dissolved in glucose, compared to 10 units of insulin in combination with glucose for the treatment of acute hyperkalemia
	mean.0.3 mmol/l lower
(0.5 lower to 0.01 lower)
	Very low

	Combination of 10 units of insulin and 0.5mg salbutamol compared to 0.5 mg salbutamola
	mean.0.2 mmol/l lower
(0.5 lower to 0.06 higher)
	Very low

	Combination of 10 units of insulin and 0.5 mg of salbutamol compared to 10 units of insulina
	mean.0.45 mmol/l lower
(0.7 lower to 0.2 lower)
	Very low

	a. Insulin was given in combination with glucose and salbutamol was dissolved in glucose. 




	In general there was a lack of studies including clinical relevant outcomes and a lack of studies conducted. 
Based on data from the current review, it is unclear if a higher dose of the included drugs results in a larger decrease in potassium levels. The doses of the individual drugs varied from study to study and only one meta-analysis compared two different doses of insulin with comparable effects.  

Only a limited number of studies has compared different treatment strategies, providing little guidance to clinicians in prioritizing interventions


	Values
Is there important uncertainty about or variability in how much people value the main outcomes?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Important uncertainty or variability
○ Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
○ No important uncertainty or variability

	The primary outcomes reported was change in potassium levels. Only a limited number of studies reported clinical relevant outcomes. However despite limited evidence for clinical outcomes, an initial treatment strategy aiming at acutely lowering extracellular potassium levels seems logical

	


	Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ Don't know

	The potential undesirable effects are minor compared to an increased risk of cardiac arrest. The recommended drugs insulin and beta2-agonists are frequently used in clinical practice with an acceptable safety profile compared to an increased risk of cardiac arrest. 


	


	Resources required

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings
○ Varies
○ Don't know

	The recommended drugs insulin and beta2-agonists are frequently used in clinical practice with a low cost compared to the costs of a patient developing cardiac arrest. 

	


	Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Very low
○ Low
○ Moderate
○ High
○ No included studies

	There are no cost-effectiveness studies. 

	


	Cost effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention
○ Varies
○ No included studies

	There is no evidence, but likely favours the intervention by reducing the risk of cardiac arrest. 
	

	Equity
What would be the impact on health equity?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased
○ Varies
○ Don't know

	No studies identified

	The drugs are widely available at a low costs. 


	Acceptability
Is the intervention acceptable to key stakeholders?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	Insulin and beta2-agonists have been recommended in international guidelines for many years despite limited evidence, why the recommendation for these drugs should be acceptable. 


	


	Feasibility
Is the intervention feasible to implement?

	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	○ No
○ Probably no
○ Probably yes
○ Yes
○ Varies
○ Don't know

	No evidence but the drugs are already used clinically. 
	



SUMMARY OF JUDGEMENTS
	
	JUDGEMENT

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	UNDESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know



TYPE OF RECOMMENDATION
	Strong recommendation against the intervention
	Conditional recommendation against the intervention
	Conditional recommendation for either the intervention or the comparison
	Conditional recommendation for the intervention
	Strong recommendation for the intervention

	○ 
	○ 
	○ 
	○ 
	○ 



CONCLUSIONS
	Recommendation

	


	


	Justification

	




	Subgroup considerations

	



	Implementation considerations

	




	Monitoring and evaluation

	



	Research priorities
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