Objectives: “to assess the efficacy and safety of a priming dose or bolus of regular insulin in the management of diabetic ketoacidosis [DKA] admitted in the emergency department (ED).” (p. 001)
Methods: This double-blinded, prospective, randomized controlled trial was conducted in the ED of Charles Nicolle hospital in Tunisia between May 2013 and December 2014. Adult patients over 18 years of age with moderate to severe DKA as defined by the American Diabetes Association criteria (plasma glucose > 250 mg/dl, HCO3- < 15 mEq/L or pH ≤ 7.24, and ketones in the urine) were eligible for inclusion. Exclusion criteria were a serum potassium level < 3.3 mmol/L, transfer from another facility after initiation of treatment for DKA, creatinine clearance < 30 mL/min,  and presence of a hyperosmolar hyperglycemic state (osmolarity > 320 mosm/L).
All patients received one liter of normal saline in the first hour and were then randomized to receive a bolus of either IV insulin (0.1 U/kg) or an equivalent volume of normal saline, followed by a continuous IV infusion of insulin (0.1 U/kg/hr). The remainder of treatment was similar between groups. The primary outcome was time to resolution of acidosis, defined by a glucose < 250 mg/dL, pH ≥ 7.3, and bicarbonate ≥ 18 mEq/L, or duration of IV insulin therapy. Secondary outcomes were time to blood glucose ≤ 250 mg/dL, total dose of IV insulin, adverse events (hypoglycemia or hypokalemia), duration of hospital stay, recurrent DKA, of recurrence of blood glucose ≥ 250 mg/dL during hospitalization.
Out of 134 patients presenting with moderate to severe DKA, 106 were found to be eligible for enrollment. Fifty-five patients were assigned to the bolus insulin group and 51 were assigned to the placebo group. The mean age was 36 years and 65% were male.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	Yes. “Eligible patients were blindly randomized by a permuted-blocks randomization scheme into one of two group’s medications: insulin bolus group and placebo bolus group.” (p. 002)

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	Likely yes. “the randomization schema was distributed in a sealed envelope contained a paper that listed A (for insulin bolus) or B (for placebo bolus) to the nurses in charge of DKA management study protocol administration.” (p. 002) While the authors do not specify how the randomization sequence (schema) was generated, this should be sufficient to maintain allocation concealment.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Presumably yes. While the authors do not specify that an intention to treat analysis was performed, they also do not mention any protocol violations or crossover between groups.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Presumably no. Nurses in charge of management of the patients’ DKA were aware of group allocation, but presumably would not have passed this information on to the patients. Given the outcomes and disease process, it is very unlikely that performance bias on the part of patients would have influence results even if they were aware of treatment group.

	2.
	Were clinicians aware of group allocation?


	Presumably no. Again, nurses in charge of management of the patients’ DKA were aware of group allocation. While they presumably would not have passed this information on to the clinicians, it is possible that this occurred in some cases.

	3.
	Were outcome assessors aware of group allocation?


	Uncertain. The authors make no mention of blinding outcome assessors in this study.

	4.
	Was follow-up complete?


	Yes. It would appear that outcome data was available for all patients, as outcomes were limited to in-hospital stay.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· Mean time to resolution of acidosis was similar between the bolus and no bolus groups (13.5±6.8 hours vs. 12.3±5.7 hours, p = 0.37).
· Time to achieve a blood glucose ≤ 250 mg/dL was also similar between groups (6±3.8 hours vs. 7±0.18 hours, p = 0.18).

· Total dose of IV insulin administered was also similar between groups (61±37 U vs. 62.5±34 U, p = 0.82).

· There was no difference in ED length of stay (42.6±31 hours vs. 36.7±26.4 hours, p = 0.3) or the incidence of hypoglycemia or hypokalemia.

· There was no difference in the incidence of recurrent hyperglycemia or DKA.

	2.
	How precise was the estimate of the treatment effect?


	No true measures of effect size were provided, and no confidence intervals were reported. For the primary outcome, the difference in time to resolution of acidosis was 1.2 hours, 95% CI -1.4 to 3.8†.

† calculated at

https://www.socscistatistics.com/confidenceinterval/default4.aspx)

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	No. This study was conducted in a single ED in Tunisia, where patient demographics and healthcare administration are likely quite different from what is seen in the US. In particular, it would seem that patients with DKA were kept in the ED for their entire hospital stay (with mean ED lengths of stay of around 43 and 37 hours in the two groups). These differences may have had significant effects on outcomes (external validity) and results should be validated in other settings.

	2. 
	Were all clinically important outcomes considered?


	Mostly yes. The authors considered time to resolution of acidosis, time to resolution of hyperglycemia, and adverse events. They did not assess time to normalization of the anion gap or duration of continuous IV insulin therapy.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. This study certainly suggests that a bolus of IV insulin prior to initiation of a drip does not result in more rapid resolution of acidosis or hyperglycemia and does not affect the total amount of IV insulin administered. These results will need to be validated in settings more similar to our institution prior to changing practice.


Limitations:

1. The method of randomization was poorly described, with no information on how the sequence was generated or how randomization was implemented.

2. The authors report the study was blinded, although nurses providing DKA treatment were aware of group allocation. It is also possible that clinicians or patients were made aware of group allocation during the period of treatment (performance bias).
3. The authors make no mention of blinding outcome assessors.

4. No measures of effect size were provided, and no confidence intervals were reported.
5. This was a single-center study conducted in Tunisia (external validity). The results will need to be validated in other settings prior to changing practice.

Bottom Line:
This single-center, partially blinded, randomized controlled trial found that a bolus of IV insulin prior to initiation of a continuous infusion for management of DKA did not result in faster resolution of acidosis or hyperglycemia, and did not reduce ED length of stay. There was also no apparent harm, as the insulin bolus did not increase the incidence of hypoglycemia or hypokalemia.
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