
Objectives: "to compare the effectiveness of intravenous (IV) diltiazem and metoprolol (the only parenteral beta-blocker preparation available in Turkey) in the management of rapid ventricular rate in AF [atrial fibrillation] in an emergency department (ED) setting." (p. 411)
Methods: This prospective, "double-blind," randomized controlled trial was conducted in the ED of Uludag University Medical Faculty Hospital in Bursa, Turkey between January 2000 and July 2002. Adult patients > 18 years of age with AF with a ventricular rate > 120 bpm and a systolic blood pressure (SBP) > 95 mmHg were eligible for inclusion. Exclusion criteria were allergy to diltiazem or metoprolol, history of CHF (New York Heart Association Class IV), contraindication to AV nodal blocking agents (sick sinus syndrome, 2nd or 3rd degree atrioventricular block, pre-excitation syndromes), ventricular rate > 220 bpm, QRS segment > 0.08 seconds, unstable angina pectoris or myocardial infarction, hyperthyroidism, fever, hemoglobin < 11.0 g/dL, asthma, COPD, diabetes mellitus, peripheral vascular disease, pregnancy, or use of a calcium channel blocker/beta-blocer/or theophylline within the last 5 days.
Patients were randomized to receive either IV diltiazem (0.25 mg/kg up to 25 mg) or IV metoprolol (0.15 mg/kg up to 10 mg). The patient's heart rate and blood pressure were measured by a blinded observer after study drug administration at 2, 5, 10, 15, and 20 minutes. Successful treatment was defined as a reduction in ventricular rate to < 100 bpm or by 20% (as long as the resulting rate was < 120 bpm). A systolic blood pressure < 90 mmHg after study drug administration was considered a complication of treatment. If treatment was unsuccessful, an additional dose of IV diltiazem (0.35 mg/kg for the diltiazem group and 0.25 mg/kg for the metoprolol) were administered in an unblinded fashion.

Of 85 patients evaluated for inclusion during the study period, 40 met inclusion criteria and were enrolled with 20 assigned to each group. The mean age was 62.1 and 45% 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. "For randomisation, we used cards with ‘‘metoprolol’’ or ‘‘diltiazem’’ put in sealed, opaque envelopes. The envelopes were shuffled to achieve randomisation. When an eligible patient was to be given treatment the top most envelope was opened by a nurse who was not taking part in the study. Then the drug was prepared by the nurse and the amount of the injection equalised with normal saline" (p. 411-412)

	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?

	Yes. The use of sealed, opaque envelopes should be sufficient to ensure allocation concealment.

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. The authors do not mention any crossover between groups. It appears that an intention to treat analysis was used.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Uncertain. While the authors report that there was no difference between the groups with regards to age and sex, they did not evaluate any other factors, including medical comorbidities, baseline vital signs (including heart rate), history of prior atrial fibrillation, and home medications.

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

	

	1.
	Were patients aware of group allocation?


	No. The method of “blinding” used in this study was far from vigorous, but it seems unlikely that patients would have been aware of group allocation and even less likely that unblinding of patients would have resulted in any performance bias, given the outcomes.

	2.
	Were clinicians aware of group allocation?


	Somewhat. Nurses administering the medication were not blinded to group allocation, but the authors mention that, "The drug was administered to the patient in the presence of an observer (one of the authors) who was blinded to the contents of the injection." (p. 412) It would have been easy for this observer to have been unblinded (intentionally or inadvertently) given that nurses were aware of group allocation.


	3.
	Were outcome assessors aware of group allocation?


	No. The blinded observer mentioned above recorded heart rate and blood pressure, which constituted the study outcomes.

	4.
	Was follow-up complete?


	Yes. Follow-up data was available for all patients included in the study.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· “Successful treatment” occurred more frequently in the diltiazem group at 2 minutes following medication administration, but occurred with similar rates at 5, 10, 15, and 20 minutes:
· 2 min: 50% vs. 15% (RR 3.3, 95% CI 1.1-10.3)

· 5 min: 60% vs. 35% (RR 1.7, 95% CI 0.85-3.4)

· 10 min: 75% vs. 60% (RR 1.25, 95% CI 0.81-1.9)

· 15 min: 90% vs. 65%: (RR 1.4, 95% CI 0.97-2.0)

· 20 min: 90% vs. 80% (RR 1.1, 95% CI 0.87-1.5)

· None of the patients converted to sinus rhythm.

· There was no significant difference in the mean drop in blood pressure at 20 minutes.

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


	See above (95% CIs not reported by the authors).

	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 Turkey in the early 2000s and it is likely that differences in patient population and medical care would affect the external validity of the results. In addition, the authors provide no information regarding medical comorbidities for this cohort and used very stringent criteria to exclude patients with most comorbidities (including diabetes mellitus and any preceding calcium channel blocker or beta-blocker use. These criteria would likely exclude a large number of patients treated for AF in our ED. 

	2. 
	Were all clinically important outcomes considered?


	No. The authors looked solely at changes in heart rate and blood pressurre out to 20 minutes following medication administration. Such surrogate primary outcomes are not necessarily patient-centered. Given the time it takes to complete testing and consultation with primary care providers and cardiologists, any change in HR in such a short timeframe would be unlikely to influence more relevant outcomes such as ED length of stay. The authors also did not assess patient satisfaction or need for hospital admission.

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


	Uncertain. This was a very small study utilizing strict exclusion criteria that would likely apply to most patients seen in our ED for AF. Additionally, while patients receiving diltiazem had an overall higher mean percentage decrease in ventricular rate at all times out to 20 minutes, there was no significant difference in the rates of “successful treatment” at 20 minutes between the groups.


Limitations: 
1. The authors employed very stringent exclusion criteria (including diabetes mellitus) which would limit the study’s external validity to our patient population.

2. The authors failed to adhere to CONSORT statement guidelines for reporting trials:
a. No demographic information provided.
b. No sample size calculation/power analysis provided.
c. Failure to specify a primary outcome/time interval.
d. No measures of effect size or 95% confidence intervals.
3. The method of blinding was inadequate and could have easily been subverted.

4. An arbitrary timeframe for HR reduction was chosen as the definition for successful treatment, and does not necessarily correlate to any patient-centered outcome (e.g. ED length of stay, need for hospital admission).
Bottom Line:
This very small, randomized trial found that while patients with AF with rapid ventricular rate who received IV diltiazem had an overall higher mean percentage decrease in ventricular rate compared to those who received IV metoprolol at all times (out to 20 minutes), there was no significant difference in the rates of “successful treatment” at 20 minutes between the groups. These results are limited by the study’s small sample size, poor external validity, and failure to provide adequate reporting.
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