
Objectives: “to evaluate the effect of an insulin bolus, as compared to no bolus, on the management of DKA [diabetic ketoacidosis] in patients treated with an insulin infusion.” (p. 2)
Methods: This retrospective chart review included patients aged 18 to 89 years admitted to Grady Memorial Hospital in Atlanta, Georgia between September 2014 and June 2016 with a primary diagnosis of DKA. Patients were excluded if they did not receive a continuous IV insulin infusion, if a dose of IV insulin outside of the institution’s DKA protocol was used, if DKA did not resolve prior to discharge, or if diabetes type was not specified. Additional exclusion criteria were end stage renal disease, pregnancy, and incarceration.

All patients were started on a continuous IV insulin infusion at a rate of 0.1 U/kg/hr which was then titrated per protocol. Patients in the insulin bolus group received a bolus of 0.1 U/kg insulin IV prior to initiation of the insulin infusion. Patients who did not receive this insulin bolus were considered to be in the no bolus group. All other care was dictated by protocol. The primary outcome was time to resolution of DKA from ED presentation, defined as a blood glucose less than 250 mg/dL plus 2 of the following:
· pH > 7.3

· Anion gap ≤ 12 mEq/L

· Bicarbonate ≥ 15 mEq/L.

Secondary outcomes included time to resolution of DKA from initiation of the insulin infusion, total insulin received, incidence of hypoglycemia (blood glucose < 70 mg/dL), incidence of hypokalemia (serum potassium < 4 mEq/L), survival to hospital discharge, and hospital length of stay.
Out of 395 admissions for DKA identified, 145 admissions from 76 patients were eligible for inclusion. Among these, a bolus of IV insulin was administered in 58 admissions while no bolus was administered in 87 admissions. The median age was 45 years and 46% were female.
	Guide
	Comments

	I.
	Are the results valid?
	

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

	1.
	Were patients randomized?


	No. This was a purely observational study and is hence at high risk of selection bias. No attempt was made to control for potential known confounders (e.g. by logistic regression or propensity score matching).

	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?

	N/A. This was not a randomized trial.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. Patients were analyzed based on whether or not they received a bolus of IV insulin prior to initiation of a continuous IV insulin infusion.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	No. While patients were similar with respect to age, gender, race, weight, diabetes type, sand baseline anion gap and bicarbonate level, patients in the bolus group had significantly higher baseline blood glucose levels compared to the no bolus group (653 vs. 591 mg/dL).

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

	

	1.
	Were patients aware of group allocation?


	Yes. This was not a randomized controlled trial and hence no attempt at blinding was made. It seems unlikely that performance bias on the part of patients could have influenced results.

	2.
	Were clinicians aware of group allocation?


	Yes. See above. It is possible that performance bias on the part of clinicians could have influenced results.

	3.
	Were outcome assessors aware of group allocation?


	Yes. No attempt was made to blind outcome assessors to treatment group (observer bias).

	4.
	Was follow-up complete?


	Purportedly yes. All outcomes were measured by chart review during the hospital stay and the authors make no mention of missing data that would preclude measurement of these outcomes.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· There was no difference in the primary outcomes between the bolus and no bolus groups (median time 15 vs. 15.9 hours, p = 0.24).
· There was no difference in time to resolution of DKA from initiation of insulin infusion (10.8 vs. 11.3 hours, p = 0.97).
· There was no significant difference in the total amount of insulin administered (1.3 U/kg vs. 1.1 U/kg, p = 0.18).

· Hypoglycemia occurred in 1 patient in the bolus group and 4 patients in the no bolus group (2% vs. 7%, p = 0.64).

· There was no statistically difference in the incidence of hypokalemia, though there was a trend toward higher incidence in the no bolus group (16% vs. 29%, p = 0.65).
· There was no difference in hospital length of stay or survival to hospital discharge.

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


	No true measures of effect size were provided, and no confidence intervals were reported.

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

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. This study was conducted at a large, urban hospital in the US with a similar treatment algorithm for DKA when compared to our practice. If internally valid, these findings should be relevant to our patients and practice (external validity).

	2. 
	Were all clinically important outcomes considered?


	Mostly yes. The authors considered time to resolution of DKA (both from ED presentation and from initiation of the insulin drip) and important adverse events such as hypoglycemia and hypokalemia. They did not report the actual duration of the insulin drip or need for ICU admission.

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


	Uncertain. While this study suggests that providing an initial bolus of IV insulin prior to initiation of an insulin drip for DKA does not result in more rapid resolution of DKA, the internal validity of the study was limited by several key factors. This was an observational study at high risk of selection bias with no blinding of outcome assessors and very limited information on chart review methodology. This was also a rather small study which was potentially underpowered to detect important differences in outcomes (such as hypoglycemia and hypokalemia).


Limitations:
1. This was not a randomized trial and hence is at high risk of selection bias.

2. The study was not blinded and no attempt was made to blind outcome assessors (observer bias).

3. No sample size calculation was performed to ensure sufficient power to detect potentially clinically meaningful differences in outcomes, a practice many consider unethical.

4. The authors provide no information on how the chart review and data abstraction was performed (Gilbert 1996 and Worster 2004).

5. No measures of effect size were provided, and no confidence intervals were reported.
Bottom Line:
This small observational study suggests that an initial bolus of IV insulin prior to initiation of an insulin drip for DKA does not result in more rapid resolution of DKA. There was a statistically non-significant trend toward higher rates of hypoglycemia and hypokalemia among patients treated without an insulin bolus. Unfortunately, the internal validity of the study was limited by several key factors. Further research, preferably by a randomized controlled trial, is necessary to validate these results
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