
Objectives: “to quantify and compare blood pressure reduction between these two agents [IVP diltiazem and metoprolol] when used for acute management of AF [atrial fibrillation] with RVR [rapid ventricular rate].”
Methods: This single-center, retrospective study was conducted at Indiana University Health Methodist Hospital, a tertiary academic center in Indianapolis, Indiana. Adult patients (18 years or older) seen in the ED between July 1, 2008 and July 1, 2018 who received IVP diltiazem or metoprolol were eligible for inclusion. A random sample of patients was selected from this cohort for analysis. Only the first encounter for any individual patient was eligible for inclusion and only patients who received either medication for AF with RVR (defined by a ventricular rate ≥ 120 beats per minute) were eligible. Exclusion criteria were pregnancy, incarceration, receipt of a rate or rhythm modifying intervention prior to study medication administration, administration of an “extreme” study drug dosage (< 2.5 mg or > 5 mg for metoprolol, < 10 mg or > 25 mg for diltiazem), myocardial infarction during admission, SBP < 90 mmHg prior to drug administration, fever, absence of blood pressure documentation after study drug administration, or contraindication to either study drug.

The primary outcome was mean reduction in SBP from baseline to nadir (up to 30 minutes after the last IVP dose of study drug or administration of a secondary intervention). Secondary outcomes were: 1) a composite of clinically relevant hypotension (SBP < 90 mmHg, need for vasopressor, or need for fluid bolus); 2) achievement of rate or rhythm control (ventricular rate < 100 or < 120 if a 20% reduction from baseline, or conversion to normal sinus rhythm); and 3) mean reduction in SBP up to 6 hours following the last IVP dose of study medication (excluding those who received multiple classes of medications or underwent electrical cardioversion).

A total of 2164 encounters in which adult patients received either IVP diltiazem or metoprolol in the ED were identified. Of these, 596 were randomly chosen for screening. After exclusion criteria were applied, 108 patients were left for final analysis, 63 of whom received IVP diltiazem and 45 of whom received IVP metoprolol.
	Guide
	Comments

	I.
	Are the results valid?
	

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

	1.
	Were patients randomized?


	This was an observational study in which patients were assigned to their group based on clinician discretion, resulting in a high risk of selection bias. No attempt was made to control for potential confounders (e.g. via logistic regression, propensity 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.

	3.
	Were patients analyzed in the groups to which they were randomized?
	N/A. Patients were not randomized; they were analyzed based on the treatment they received (diltiazem or metoprolol) and no one received both treatments.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	Not entirely. Patients were similar with respect to age, gender, BMI, and past history of AF or CHF, but differed with respect to home beta-blocker (60% in the diltiazem group vs. 96% in the metoprolol group) and baseline ventricular rate (146 vs. 138). The authors did not provide information regarding additional comorbidities, estimated duration of AF, or additional symptoms (chest pain, shortness of breath).

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

	

	1.
	Were patients aware of group allocation?


	Yes, though it is unlikely that performance bias on the part of the patients would have affected outcomes.

	2.
	Were clinicians aware of group allocation?


	Yes. It is unlikely, though possible, that performance bias on the part of the patients would have affected outcomes.

	3.
	Were outcome assessors aware of group allocation?


	Yes. Although there is no mention of blinding of outcome assessors, the primary outcome in this study was very objective, and it is unlikely that observer bias could have affected the results.

	4.
	Was follow-up complete?


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

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· For the primary outcome, mean SBP reduction was 18±22 mmHg and 14±15 mmHg for the diltiazem and metoprolol groups, respectively (p = 0.33).
· Clinically relevant hypotension occurred in 14% and 16% of patients in the two groups: RR 0.92, 95% CI 0.37 to 2.3.

· Rate control was achieved more frequently in the diltiazem group compared to the metoprolol group, though this did not achieve true statistical significance: 56% vs. 36%; RR 1.6, 95% CI 1.0 to 2.5.
· Mean SBP reduction during the extended 6-hour study period was 33±20 mmHg and 26±15 mmHg for the diltiazem and metoprolol groups, respectively (p = 0.13).

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


	See above.

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

	

	1. 
	Were the study patients similar to my patient?


	Yes. This was conducted at a large, urban, academic ED with a patient population that is likely similar to ours.

	2. 
	Were all clinically important outcomes considered?


	No. The authors chose a surrogate primary outcome (mean reduction in SBP) that is potentially not patient-centered. While they did look at a more clinically significant secondary composite outcome, they did not look at other relevant outcomes such as need for hospital admission, ED length of stay, and patient satisfaction. 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?


	No. Based on this small study there appears to be no significant increased risk of clinically significant hypotension when managing atrial fibrillation with a rapid ventricular response with metoprolol or diltiazem. The authors found that rate control within 30 minutes occurred more frequently in the diltiazem group than the metoprolol group, but the clinical significance of this surrogate outcome is unclear, and ED length of stay and need for hospital admission were not measured.


Limitations:
1. This was a retrospective, cohort study and hence at high risk of several important sources of bias (selection bias, information bias, missing data).
2. The two groups were not well-balanced, with those in the diltiazem group having significantly higher initial rates. No attempt was made to made to control for potential confounders (e.g. via logistic regression, propensity matching).
3. The authors chose a surrogate primary outcome (mean reduction in SBP) that does not necessarily correlate to any patient-centered outcome. They did not look at other clinically relevant outcomes (including ED length of stay and patient satisfaction).
4. A power analysis/sample size calculation was performed, but the calculated sample size for the metoprolol group not met.
5. No measures of effect size (RR, RRR, ARR, NNT) with corresponding 95% confidence interval were provided for the outcomes.
Bottom Line:
This small, retrospective study found no difference in mean reduction in SBP or a composite of clinically relevant hypotension between those who received diltiazem or metoprolol in the ED for AF with a rapid ventricular rate. Sample size, lack of randomization, and failure to achieve the planned sample size in the metoprolol group are all key sources of bias in this study.
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