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Failure to Consider Future Atrial Fibrillation Rate Control Needs after 
Presentation to the Emergency Department with Rapid Rate

Atrial fibrillation (AF) usually presents to the emergency room 
(ED) with a rapid ventricular rate, which commonly, but not al-
ways, is symptomatic. Rate control is usually easily managed 
with diltiazem (DTZ) and beta blockers (BBs), typically metopro-
lol (MTP). Sinus rhythm is frequently restored within 48 hours by 
means of spontaneous conversion, electrical cardioversion, or 
medications. However, AF recurs within one year in 60-80% of 
these subjects. There are little data describing doses of DTZ and 
MTP used for AF rate control at discharge. A retrospective study 
of 576 patients presenting with acute AF were evaluated for ad-
mission and discharge rate control medications (RCMs). For the 
319 (68%) patients with a ventricular rate ≥110bpm the admission 
and discharge dose of MTP was 61mg and 63mg and DTZ was 
195mg and 204mg, respectively. Those who remained in AF had 
a modest increase in the two medications compared to the pa-
tients who converted to sinus rhythm. Current guidelines recom-
mend DTZ up to 300 to 400mg and MTP up to 300mg for rate 
control for select patients.  Concerns about high doses of MTP 
are mitigated by the MERIT-HF Trial demonstrating improved 
mortality and symptoms with doses of MTP up to 200mg demon-
strating the safety and efficacy of MTP in high risk patients. Lack 
of follow-up of future AF recurrences is a limitation of the study. 
For those patients with acute AF and a heart rate (HR) >110bpm, 
a minimal increase in RCMs for those in AF at discharge was 
noted.
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INTRODUCTION  

The total cost of non-valvular atrial fibrillation 

(AF) care was estimated to be $6.0 billion per 

year from 2004-2006 in the United States. The 

majority of this cost was related to inpatient care. 
[1]  Rate control for AF is usually accomplished 

with the administration of diltiazem (DTZ) and/or 

beta blockers (BBs), typically metoprolol (MTP), 

in the emergency department (ED). [2] Conver-

sion to normal sinus rhythm (NSR) typically oc-

curs by means of electrical cardioversion or 

medications. [2] However, recurrent AF often 

leads to repeat ED admissions and hospitaliza-

tions within one year for non-ablated patients. [3, 

4] The purpose of this study was to evaluate ad-

mission and discharge doses of MTP and DTZ 

for patients presenting to the ED with rapid AF. 

METHODS 

A retrospective, single tertiary care center re-

view of MTP or DTZ used on admission and dis-

charge from either the ED or hospital for patients 

with a primary diagnosis of AF. Chart review was 

performed on 576 patients. Those with a rapid 

ventricular rate > 110bpm were considered the 

study group. Patients with acute coronary syn-

drome, acute angina, heart failure, stroke, syn-

cope, were below age 20 and over age 90, or 

several clinical comorbidities that put patients at 

a higher embolic risk, were excluded. Patients 

who received both MTP and DTZ and any new 

or increased rhythm control medications with 

rate control properties, other than MTP or DTZ 

alone, were also excluded. The rate slowing ef-

fect of metoprolol succinate and tartrate appears 

to be equally potent, thus we considered both as 

MTP when reporting the results. 

Data analysis was performed using SAS (Ver-

sion 9.3). Descriptive statistics for individual 

data elements included means and standard de-

viations for continuous variables and proportions 

and frequencies for categorical variables. Com-

parisons were performed using Chi-square or 

Fisher’s exact tests for categorical variables and 

t-tests for continuous variables to determine sta-

tistically significant differences. Statistical signif-

icance was defined as P < 0.05. 

 

Table 1: Baseline clinical presentation of patients with HR >110. (n=319) 

  Total (N=319)                

Age, years (±SD) 64 (±12.4) 

Gender, Male (%) 163 (51%) 

Mean HR (Range 110-215) 143 (±21) 

BMI 32.0±8 

Co-morbidities  

     Heart Failure (%) 26 (8%) 

     Diabetes (%) 80 (26%) 

     Hypertension (%) 203 (65%) 

     Prior ablation (%) 42 (13%) 

Type of Atrial fibrillation  

     First episode (%)  139 (44%) 

     Known paroxysmal (%) 148 (46%) 

     Persistent (%) 32 (10%) 

Ejection Fraction (±SD) 51.4 (±8.9) 

Patient Management  

Admitted  to hospital  246 (77%) 

Discharged from ED  72 (23%) 
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Figure 1: Flowchart. Abbreviations: AF = atrial fibrillation, HR = heart rate, NSR = normal sinus 

rhythm. 

 

RESULTS 

Of the 576 adult patients screened, 167 (29%) 

were predominately excluded due to the use of 

new or increased doses of non DTZ or MTP 

medications with rate controlling properties. 

(Figure 1). A HR > 110bpm on admission was 

observed in 319/409 (78%) patients with a mean 

ventricular rate of 143bpm (range 110-215). 

Baseline clinical characteristics are illustrated in 

Table 1. Upon discharge, for those patients with 

a HR >110bmp, 63 (20%) remained in AF and 

216/319 (68%) converted to NSR, either in the 

ED or hospital.  

Admission and discharge dosages of MTP and 

DTZ for both those who converted to NSR and 

those who remained in AF are illustrated in Fig-

ure 2. Overall mean dose from admission to dis-

charge for those patients with a HR >110bpm 

showed only a small increase in either MTP 

(P=0.37) or DTZ (P=0.35) (Figure 2). No in-

crease in RCMs for either MTP (P=0.53) or DTZ 

(p=0.55) from admission to discharge was noted 

for those patients who converted to NSR in the 

ED or hospital. Those who persisted in AF after 

admission received only a small increase in 

RCMs, either MTP (P=0.22) or DTZ (P=0.08). 

(Figure 3) 
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Figure 2: Mean dose RCMs on admission and discharge for all patients with admit HR >110. 

(n=319)  Abbreviations: mg = milligram. 

 

 
Figure 3: Mean MTP or DTZ on admission and discharge for patients with admit HR >110 and either 

converted to NSR (n= 216) or remained in AF (n=63). Abbreviations: DTZ = diltiazem, MTP = 

metoprolol, NSR = normal sinus rhythm. 

 

At the time of discharge, ventricular rate slowed 

to 71bpm for those who converted to NSR, while 

those who remained in AF, the rate slowed to 

only 90bpm at rest (P=<0.001). (Figure 4)  
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Figure 4: Mean resting HR on admission and discharge for patients with admit HR >110 and ei-

ther converted to NSR (n= 216) or remained in AF (n=63). Abbreviations: HR = heartrate, NSR = 

normal sinus rhythm. 
 

 

DISCUSSION 

To our knowledge this is the only reported pop-

ulation with careful analysis of admission and 

discharge RCMs for patients presenting to the 

ED with rapid AF. Those patients with a rapid 

ventricular rate > 110bpm were considered the 

study group. The average discharge doses of 

MTP 63mg/day and DTZ 204mg/day were well 

below the recommended doses for rate control 

of AF, especially considering the average admis-

sion AF rate was 143bpm. Doses of MTP up to 

400mg/day and DTZ up to 360mg/day are ac-

ceptable upper limits of dosing for occasional 

patients. [2] Obviously many patients would not 

need these upper limits for adequate rate con-

trol.  

In the MERIT-HF Trial where a target dose of up 

to 200mg/day of MTP was evaluated, patient 

survival significantly increased and perceived 

side effects were similar to placebo. Thus, it ap-

pears likely that most patients who return to NSR 

could tolerate higher discharge doses of 

BBs. Although BBs are not traditionally 

considered rhythm control medications some 

randomized trials report decreased recurrent AF 

with BBs after the establishment of NSR. [5-6] 

The AFFIRM Study reported the effectiveness of 

combined BBs, CCBs, and digoxin as effective 

rate control combinations. [7] This regimen may 

be considered if there are concerns about undue 

adverse side effects from a higher dose of one 

of the RCMs. 

AF will frequently revert to NSR usually within 24 

hours regardless of management, espe-

cially with recent AF onset of short duration. [8-

9] It is well known that conversion to NSR without 

additional RCMs will slow ventricular rate. This 

study demonstrated rate slowing from 144bpm 

to 71bpm at time of discharge for the 2/3s of 

those who converted to NSR as opposed to rate 

slowing from 134bpm and 90bpm for those who 

remained in AF at discharge. The difference in 

HR between those who converted to NSR and 

those who remained in AF at discharge was sig-

nificant (P = < 0.001). 
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Thus, the majority of patients who converted to 

NSR and have the resultant rate control may ap-

pear not to need RCMS as long as recurrence is 

not common, which however unfortunately, is 

not the case. Most patients who convert to NSR 

do not have comorbidities allowing successful 

correction risk factors, such as obesity or alcohol 

to prevent the known high incidence of recurrent 

AF within one year. [3, 4] 

For the majority of AF patients presenting with a 

rapid rate on admission, and receive minimal or 

no increase in RCMs it appears probable that AF 

ventricular rate, when it recurs, will probably be 

rapid and frequently need treatment in the ED or 

in the hospital as opposed to outpatient adjust-

ments. 

It is possible discharge order sets may lead to 

more logical choices of a discharge RCM strat-

egy. If AF recurs with a well-controlled rate it 

may be more likely to be treated cost-effectively 

as an outpatient. This may possibly decrease 

the cost of AF management. Numerous studies 

have demonstrated strategy trials can decrease 

cost, improve outcomes, and increase patient 

satisfaction. [11] 

It is well documented that rapid AF may be 

asymptomatic [12]. It is well established that 

chronic asymptomatic tachycardia of any type 

may lead to severe cardiomyopathy that can be 

reversed with rate slowing. [12] Guidelines now 

accept a HR < 110bpm as adequate rate control 

for most AF patients. [2] Even modest higher 

rates are associated with adverse outcomes, [13] 

which however, may be an association and not 

causation. 

Strengths mentioned for this study include it be-

ing a large series of consecutive patients with a 

focus on management of rapid AF after presen-

tation to the ED, but also incorporated outcomes 

of those admitted for hospital management. The 

high frequency of hospitalizations from the ED 

reflects that of the US and thus the study is gen-

eralizable to many AF patients.  

Noted limitations reported only the AF manage-

ment of one center and is not reflective neces-

sarily of widespread practice. There were limita-

tions in distinguishing by chart review between 

first episode, known paroxysmal, or persistent 

AF. Likewise the timing of intravenous RCM be-

fore discharge may be suspect. Follow-up post 

discharge was unavailable to evaluate subse-

quent long term outcomes for patients who re-

ceived low dose RCMs at discharge after pre-

senting with rapid AF.   

In conclusion, the vast majority, 68%, of the 319 

patients admitted to the ED with acute AF and a 

HR ≥110bpm converted to sinus rhythm. Since 

recurrence of AF over the next year is known to 

be common, it seems likely when AF recurs the 

ventricular rate will be rapid and symptomatic, 

often leading to expensive ED or hospital care. 
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