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Abstract: Introduction: Atrial fibrillation is associated with increased morbidity and mortality in critically ill patients. 
Few studies have specifically examined this arrhythmia in burn patients. Given the significant clinical implications of 
atrial fibrillation, understanding the optimal management strategy of this arrhythmia in burn patients is important. 
Consequently, the purpose of this study was to examine rate- and rhythm-control strategies in the management 
of new onset atrial fibrillation (NOAF) and assess their short term outcomes in critically ill burn patients. Methods: 
We identified all patients admitted to our institution’s burn intensive care unit between January 2007 and May 
2018 who developed NOAF. Demographic information and burn injury characteristics were captured. Patients were 
grouped into two cohorts based on the initial pharmacologic treatment strategy: rate-(metoprolol or diltiazem) or 
rhythm-control (amiodarone). The primary outcome was conversion to sinus rhythm. Secondary outcomes included 
relapse or recurrence of atrial fibrillation, drug-related adverse events, and complications and mortality within 30 
days of the NOAF episode. Results: There were 68 patients that experienced NOAF, and the episodes occurred 
on median days 8 and 9 in the rate- and rhythm-control groups, respectively. The length of the episodes was not 
significantly different between the groups. Conversion to sinus rhythm occurred more often in the rhythm-control 
group (P = 0.04). There were no differences in the incidences of relapse and recurrence of atrial fibrillation, and the 
complications and mortality between the groups. Hypotension was the most common drug-related adverse event 
and occurred more frequently in the rate-control group, though this difference was not significant. Conclusions: Con-
version to sinus rhythm occurred more often in the rhythm-control group. Outcomes were otherwise similar in terms 
of mortality, complications, and adverse events. Hypotension occurred less frequently in the rhythm-control group, 
and although this difference was not significant, episodes of hypotension can have important clinical implications. 
Given these factors, along with burn patients having unique injury characteristics and a hypermetabolic state that 
may contribute to the development of NOAF, when choosing between rate- and rhythm control strategies, rhythm-
control with amiodarone may be a better choice for managing NOAF in burn patients. 
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Introduction

Atrial fibrillation is present when the following 
electrocardiographic rhythm occurs: 1) irregu-
lar R-R intervals when atrioventricular conduc-
tion is present, 2) no p-waves are present, and 
3) atrial activity is irregular [1]. This is a com-
mon arrhythmia in the intensive care unit (ICU), 
as it can occur in nearly 50% of some cohorts 
of critically ill patients [2]. There are several 
important factors related to burn injuries and 

their management that may help to explain how 
atrial fibrillation can be triggered, including sig-
nificant fluid shifts and electrolyte imbalances 
related to resuscitation [3, 4], severe tissue 
damage resulting in a significant inflammatory 
response and surge in inflammatory mediators 
and catecholamines [5], and post-operatively 
from the adrenergic stimulation and inflamma-
tion that can occur after surgical procedures 
[6]. Current treatment options include rate- 
(e.g., beta blockers, calcium channel blockers, 
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digoxin, etc.) or rhythm-control medications 
(e.g., antiarrhythmics) [7]. In terms of efficacy, 
Brown et al., found that rhythm-control medica-
tions were more successful in achieving rate- 
and rhythm-control in critically ill post-operative 
patients [8]. However, there is no difference in 
mortality when comparing rate- and rhythm-
control strategies [9-11]. Furthermore, prior 
studies cite fewer adverse drug reactions [9, 
12] and reduced need for hospitalization [9, 
12, 13] with rate-control medications com-
pared to rhythm-control medications. Regard- 
ing prognosis, appropriate management of atri-
al fibrillation is paramount, as previous studies 
have described the association of atrial fibrilla-
tion with an increased risk of cerebrovascular 
accidents (CVAs) [14, 15], longer ICU stays [2, 
16-18], reductions in ejection fraction [19], 
need for mechanical ventilation [16], increased 
incidence of shock [16], and future hospitaliza-
tions for heart failure [15]. Importantly, while 
many studies characterize and assess atrial 
fibrillation in critically ill patients, a population 
commonly underrepresented in clinical assess-
ment is that of burn injured patients, as few 
studies have reported on arrhythmias in these 
patients [20-23].

Given the significant clinical implications of this 
arrhythmia in critically ill patients, along with 
the various risks and benefits of rate-control 
and rhythm-control medications, determining 
the optimal management strategy for burn-
injured patients in the ICU is important. More- 
over, there is currently no consensus on how 
best to treat atrial fibrillation when it occurs in 
burn patients. Seguin et al., briefly listed multi-
ple treatment strategies that were used in their 
study of trauma patients that developed atrial 
fibrillation following admission to the ICU [24]. 
Hadjizacharia et al., reported lower mortality in 
trauma patients with atrial arrhythmias that 
received beta-blockers [25]. As burn patients 
differ physiologically from trauma patients, per-
haps due to the profound hypermetabolic 
response that occurs following thermal injury, 
the response to rate-versus rhythm-control 
strategies may also vary. The purpose of this 
study was to examine rate- and rhythm-control 
strategies in the management of new onset 
atrial fibrillation (NOAF), and assess their short 
term outcomes in critically ill burn patients.

Materials and methods

Ethics

This study was approved by the Research 
Regulatory Compliance Division of the United 
States Army Institute of Surgical Research and 
consent was waived due to the retrospective 
nature of this study along with the use of de-
identified data (protocol number H-18-011nr). 

Inclusion and exclusion criteria

For the inclusion criteria, we included all 
patients that were hospitalized in our institu-
tion’s burn intensive care unit (BICU) between 
January 2007 and May 2018, and developed 
NOAF while in the BICU. Patients were excluded 
if they (1) had NOAF but did not require admis-
sion or transfer to the BICU or (2) had atrial 
fibrillation in the BICU, but it was not new onset. 

Data collection

Demographic information was gathered, and 
burn injury characteristics that were captured 
include total body surface area (TBSA) burned, 
% full-thickness burned, and the presence of 
inhalation injury. Patients were included in the 
final study population if they developed NOAF 
while in the BICU. Atrial fibrillation was defined 
by an irregularly irregular rhythm with a variable 
ventricular rate and no p waves lasting for at 
least 30 minutes, and NOAF was defined as 
newly developed atrial fibrillation in patients 
without a previous history of atrial fibrillation. 
Patients who presented to the hospital in at- 
rial fibrillation were excluded. The most recent 
mean arterial pressure (MAP) and heart rate 
(HR) prior to the beginning of NOAF were 
obtained and shock index was subsequently 
calculated. Patients with an echocardiogram 
completed prior to the beginning of NOAF had 
their ejection fraction captured. Features of  
the NOAF episode that were collected include 
length of episode as documented on continu-
ous telemetry, along with the highest HR and 
lowest MAP during the episode. Laboratory val-
ues prior to the NOAF episode, including potas-
sium, magnesium, and phosphorus, were also 
collected, with hypokalemia defined as potas-
sium less than 4.0 mmol/L, hypomagnesemia 
defined as magnesium less than 2.0 mmol/L, 
and hypophosphatemia defined as phosphorus 
less than 3.0 mg/dL.
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Cohorts and outcomes

Patients were cohorted into two groups based 
on the initial pharmacologic treatment stra- 
tegy. The rate-control group consisted of pa- 
tients who initially received metoprolol or diltia-
zem, and the rhythm-control group consisted  
of patients who initially received amiodarone. 
Treatment regimens with these medications 
were as follows: metoprolol 5 mg IV bolus 
repeated up to three times, diltiazem 0.25 mg/
kg IV bolus followed by an infusion of 5-15 mg/
hour, or amiodarone 150 mg IV bolus over 10 
minutes followed by an infusion of 1 mg/min-
ute for 8 hours, then 0.5 mg/minute for 16 
hours. The primary outcome was conversion to 
sinus rhythm. Secondary outcomes included 
relapse (additional episode of atrial fibrillation 
within 24 hours of conversion to sinus rhythm) 
or recurrence (additional episode of atrial fibril-
lation after 24 hours of conversion to sinus 
rhythm). Data on complications associated 
with atrial fibrillation (defined as CVA, encepha-
lopathy, myocardial infarction) that occurred 
within 30 days of the episode were collected. 
Mortality occurring within 30 days of the NOAF 
episode was recorded. Finally, adverse events 
that occurred within 60 minutes of medication 
administration were collected to determine any 
drug-related events.

Statistical analysis

Descriptive statistics were used to report the 
findings, and significance tests were used to 
compare the results in the rate- and rhythm-
control groups. The Tukey-Kramer test was 
used for post-hoc adjustment of parametric 
data with a significant F test. Statistical signifi-
cance occurred at P < 0.05. Analyses were per-
formed using SAS version 9.4 (SAS Institute 
Inc., Cary, NC).

Results

Patient demographic data and burn injury 
characteristics

We identified 68 patients out of 2,491 patients 
admitted to the BICU that experienced NOAF 
during the study period, with 51 (75%) patients 
initially treated with rate-control medications 
and 17 (25%) patients treated with rhythm-con-
trol medications. There were 43 (63%) male 
patients and 25 (37%) female patients with 

ages between 18 and 94 years. Table 1 
describes the demographic and burn injury 
characteristics of the rate- and rhythm-control 
groups. Both groups had similar mean age, per-
centage of male patients, and BMI. Likewise, 
burn injuries in both groups were similar, as 
TBSA, % full-thickness, presence of inhalation 
injury, and etiology of burn were not signifi- 
cantly different between the groups. For co- 
morbidities, both groups had similar incidences 
of coronary artery disease, hypertension, and 
congestive heart failure. Outpatient beta-block-
er usage was also similar in both groups.

Echocardiographic and hemodynamic param-
eters, laboratory data, and characteristics of 
the NOAF episode

Table 2 describes the values of various param-
eters prior to and during the episode of NOAF. 
Both rate- and rhythm-control groups had a 
similar percentage of patients with a normal 
ejection fraction prior to the episode of NOAF. 
Likewise, shock index and the percentage of 
patients on vasoactive medications before the 
episode of NOAF were similar. For laboratory 
values, both groups had a similar percentage of 
patients with hypokalemia, hypomagnesemia, 
and hypophosphatemia. Hemoglobin prior to 
the episode of NOAF was also similar in both 
groups. The episodes of NOAF occurred on 
median hospital days 8 and 9 in the rate- and 
rhythm-control groups, respectively. The length 
of the NOAF episode was shorter in the rate-
control group (3.7 hours) compared to the 
rhythm-control group (7.6 hours), but this  
difference was not statistically significant. 
Furthermore, both groups had similar maxi-
mum HRs and minimum MAPs during the 
episode. 

Primary and secondary outcomes

Table 3 lists the outcomes. Conversion to  
sinus rhythm occurred more frequently in the 
rhythm-control group (12 patients, 71%) com-
pared to the rate-control group (20 patients, 
39%), and this difference was statistically sig-
nificant (P = 0.04). Relapse and recurrence of 
atrial fibrillation occurred frequently, and there 
was no difference between the groups. Like- 
wise, both groups had similar heart rates after 
getting either rate- or rhythm-control medica-
tions. When comparing mortality and compli- 
cations associated with atrial fibrillation (CVA, 
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encephalopathy, myocardial infarction) within 
30 days, there were no differences between 
both groups. Finally, there were 14 adverse 
events believed to be drug-related in the study 
population. Hypotension was the most com-
mon event, occurring in 9/51 (18%) patients in 
the rate-control group and 1/17 (6%) patients 
in the rhythm-control group (P = 0.43).

Discussion

This study examined NOAF in 68 patients with 
burn injuries to compare rate- and rhythm-con-

trol management strategies and their out-
comes. The majority of the patients in the study 
population were initially treated with rate-con-
trol medications. With regards to the primary 
outcome, significantly more patients converted 
to sinus rhythm from atrial fibrillation in the 
rhythm-control group compared to the rate-
control group. In addition, fewer patients in the 
rhythm-control group experienced hypotension 
after medication administration. Mortality was 
high, as nearly half of the patients in our study 
population died within 30 days of experiencing 
atrial fibrillation. Given the morbidity and mor-

Table 1. Demographics and burn characteristics of the two cohorts

Demographics/Burn characteristics All patients  
(n = 68)

Rate-control  
(n = 51)

Rhythm-control  
(n = 17) p-value

Age 63±15 64±16 62±11 0.86
BMI 30±8 30±8 29±5 0.67
TBSA 21 (13-40) 22 (11-42) 18 (14-25) 0.56
% FT 10 (1-20) 10 (3-23) 3 (0.3-11) 0.09
Presence of inhalation injury 11 (16%) 7 (14%) 4 (24%) 0.22
Etiology of burn
    ● Flame 58 (85%) 44 (86%) 14 (82%) 0.70
    ● Scald 2 (3%) 1 (2%) 1 (6%) 0.44
    ● Contact 3 (4%) 3 (6%) 0 (0%) 0.43
    ● Other 4 (6%) 2 (4%) 2 (12%) 0.26
CAD history 15 (22%) 11 (22%) 4 (24%) 0.26
HTN history 35 (51%) 25 (49%) 10 (59%) 0.17
CHF history 3 (4%) 3 (6%) 0 (0%) 0.43
Outpatient B-blocker 22 (32%) 17 (33%) 5 (29%) 0.23
BMI = body mass index, TBSA = total body surface area, % FT = percent full thickness burn, CAD = coronary artery disease, 
HTN = hypertension, CHF = congestive heart failure, EF = ejection fraction. Data presented as mean ± standard deviation or 
median (interquartile range) as appropriate.

Table 2. Parameters prior to and during the episode of new onset atrial fibrillation for the two cohorts

Parameters All patients  
(n = 68)

Rate-control  
(n = 51)

Rhythm-control  
(n = 17) p-value

Normal EF 61 (90%) 46 (90%) 15 (88%) 0.33
Shock index 1.5±0.6 1.6±0.6 1.5±0.5 0.66
Vasopressors before episode 17 (25%) 11 (22%) 6 (35%) 0.34
Hypokalemia 30 (44%) 23 (45%) 7 (41%) 0.21
Hypomagnesemia 10 (15%) 9 (18%) 1 (6%) 0.43
Hypophosphatemia 27 (40%) 21 (42%) 6 (35%) 0.77
Hemoglobin before episode 10±2 10±2 9±2 0.29
Episode hospital day 8 (3-19) 8 (3-21) 9 (6-15) 0.93
Episode total hours 4.3 (1-10) 3.7 (1-8.5) 7.6 (1.8-15.2) 0.14
Highest HR 149±23 149±23 148±24 0.85
Lowest MAP 63±14 63±16 63±9 0.97
EF = ejection fraction, HR = heart rate, MAP = mean arterial pressure. Data presented as mean ± standard deviation or me-
dian (interquartile range) as appropriate.
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tality in our study patients, understanding the 
optimal way to treat atrial fibrillation in burn 
patients is critical, as these patients are very 
sensitive to fluid shifts and hemodynamic 
changes. Therefore, in the setting of NOAF in 
burn patients, initial treatment with rhythm-
control medications appears to be a safe alter-
native to rate-control medications. 

O’Connor et al. provided the most descriptive 
study on elderly burn patients that developed 
NOAF while being treated at their institution 
[23]. The burn characteristics of the patients in 
their study were similar to our patients, with a 
median TBSA of 15% and inhalation injury 
occurring in 16% of the patients. Likewise, the 
median day of NOAF was similar at 7 days, and 
the mortality rate was also similar at 50%. 
However, there was no information provided on 
the pharmacological management strategies 
used in these patients. This study also did not 
provide the underlying comorbidities of the 
patients, vital signs, and laboratory values 
associated with the NOAF episode.

With regards to the primary outcome, signifi-
cantly more patients converted to sinus rhy- 
thm from atrial fibrillation in the rhythm-control 
group compared to the rate-control group. This 
aligns with findings from other studies in criti-
cally ill patients, which demonstrate the superi-
ority of amiodarone in achieving both rate- and 
rhythm-control [8]. There are several potential 
benefits with conversion to sinus rhythm and 
not remaining in atrial fibrillation. Even shortly 
after the onset of NOAF, there can be an ele- 
vated risk of cerebral thromboembolism [26]. 

Ongoing tachycardia from poor heart rate con-
trol can predispose patients to the develop-
ment of tachycardia-induced cardiomyopathy 
and congestive heart failure [27]. In addition, 
the irregular atrial contractions are associated 
with a reduction in cardiac output [28], which 
could be harmful to burn patients due to the 
impact of hypoperfusion on wound healing 
[29]. Burn patients already have prolonged hos-
pitalizations frequently [30], and given the 
association of atrial fibrillation with longer ICU 
stays in critically ill patients [2, 16-18], addi-
tional ICU days secondary to NOAF is an 
unneeded burden for burn patients. Further- 
more, inhalation injury is a significant comor-
bidity in burn patients and these patients fre-
quently require mechanical ventilation [31]. 
Atrial fibrillation is associated with an increas- 
ed need for mechanical ventilation in some 
critically ill patients [16], so developing NOAF 
may further predispose burn patients with  
inhalation injury to needing mechanical ventila-
tion. Finally, atrial fibrillation is associated with 
increased mortality in ICU patients [16-18, 25, 
32-34]. We also found a fairly high mortality 
rate in our study population. Consequently, this 
further underscores the importance of deter-
mining the best way to treat atrial fibrillation 
and achieve conversion to sinus rhythm. 

When examining complications within 30 days 
of the NOAF episode, they occurred with a simi-
lar incidence in both groups. Likewise, both 
groups were similar in terms of relapse and 
recurrence of atrial fibrillation. For drug-related 
adverse events, hypotension was the most 
common event. Although there was no statisti-

Table 3. Episode features and outcomes comparison between the two cohorts

Episode Features & Outcomes All patients  
(n = 68)

Rate-control  
(n = 51)

Rhythm-control  
(n = 17) p-value

Cardioversion 32 (47%) 20 (39%) 12 (71%) 0.04*

Relapse 27 (40%) 20 (39%) 7 (41%) 0.22
Recurrence 40 (59%) 31 (61%) 9 (53%) 0.58
HR after treatment 87±20 88±18 86±27 0.73
Death 30 (44%) 19 (37%) 9 (53%) 0.27
CVA 4 (6%) 4 (8%) 0 (0%) 0.41
Encephalopathy 3 (4%) 3 (6%) 0 (0%) 0.43
MI 1 (1%) 1 (2%) 0 (0%) 0.44
Hypotension 10 (15%) 9 (18%) 1 (6%) 0.43
HR = heart rate, CVA = cerebrovascular accident, MI = myocardial infarction. Death and complications associated with atrial 
fibrillation (CVA, encephalopathy, MI) occurred within 30 days of the episode of new onset atrial fibrillation. Data presented as 
mean ± standard deviation or median (interquartile range) as appropriate. *Statistically significant. 
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cal difference in the incidence of hypotension 
after medication administration in either group, 
the percentage difference was three times 
higher in the rate-control group, and this differ-
ence could be clinically relevant. Consequently, 
every episode of hypotension shortly after burn 
injury could be particularly detrimental given 
the significant intravascular hypovolemia and 
vasoplegia that occurs with severe burn injury 
[35]. Acute kidney injury occurs often following 
burn injuries [36], and hypotension can predis-
pose or lead to worsening renal injury and dys-
function [37]. Hypotension causes peripheral 
vasoconstriction which results in inadequate 
perfusion of peripheral skin. This can cause 
existing wounds to worsen and may contribute 
to burn wound progression [38]. In addition, 
poor perfusion is detrimental to wound healing 
and can risk skin graft success [39], which can 
lead to the need for additional operations and 
contribute to an even longer hospital stay. 
Finally, hypotension associated with atrial fi- 
brillation that does not resolve may ultimately 
require electrical cardioversion for resolution 
[1], which can cause progression from partial to 
full thickness injuries [40]. 

In terms of mortality, nearly half of the patients 
in the study population died. This finding aligns 
with previous studies that have described the 
association of atrial fibrillation with mortality in 
numerous groups of critically ill patients, includ-
ing those with sepsis [14-18, 32], trauma [25, 
33], and non-cardiac surgery [34] patients. 
Furthermore, there was no difference in mortal-
ity between the rate- and rhythm-control gr- 
oups, which also aligns with previous studies 
[9-11]. It should be noted that many other stud-
ies that examined atrial fibrillation in the criti-
cally ill typically did not include burn patients. 

The majority of the study population were ini-
tially treated with rate-control medications. 
This is not surprising, as contemporary man-
agement strategies of atrial fibrillation fre-
quently employ rate-control medications as 
first-line agents [7]. Beta-blockers are used to 
treat many medical conditions, and in our study 
population, nearly one-third of the patients 
were already taking beta-blockers as an outpa-
tient. Accordingly, with patients who are taking 
beta-blockers as an outpatient, these medica-
tions should be continued if possible in order to 
avoid rebound hypertension and tachycardia 

that may occur with their abrupt withdrawal 
[41]. There is also some evidence showing  
that continuation of outpatient beta-blocker 
therapy is associated with reduced mortality 
and healing time in burn patients [42]. Non-
dihydropyridine calcium channel blockers are 
commonly used as second-line rate-control 
agents when beta-blockers are unsuccessful in 
achieving heart rate control, and additional 
caution is needed when using these medica-
tions due to their negative inotropic effects and 
risk of causing hypotension [7]. Furthermore, 
previous studies have suggested that calcium 
channel blockers are less successful in ac- 
hieving early conversion to sinus rhythm than 
beta-blockers [43, 44]. If multiple rate-control 
medications are unsuccessful in controlling 
atrial fibrillation, treatment algorithms suggest 
trying anti-arrhythmic medications next. Amio- 
darone is commonly used as a third-line agent 
in these situations [7]. Importantly, in addition 
to its anti-arrhythmic properties, amiodarone 
can also help with rate control [45]. The diffi-
culty with using amiodarone is its initial dosing 
is an infusion, which needs to be made and 
administered over 10 minutes. In contrast, the 
aforementioned rate-control agents are admin-
istered as intravenous pushes. Finally, digoxin 
can be given if other rate- or rhythm-control 
medications are unsuccessful. Advantages of 
digoxin include its positive inotropic effects 
[46] and synergism with beta-blockers and cal-
cium channel blockers for rate control [47]. 
However, given its impaired efficacy in patients 
during states of increased adrenergic activity 
[48] along with its narrow therapeutic index 
[49], digoxin may not be effective in hypermeta-
bolic burn patients, so it should only be consid-
ered when there are limited medication options 
remaining.

Our view is that when choosing between rate- 
and rhythm-control medications, since there 
were no significant differences when compar-
ing complications and adverse effects bet- 
ween the groups, a rhythm-control medication 
such as amiodarone may be a better choice. 
There are some factors to help prove and sup-
port this conclusion. The first factor is the sig-
nificantly greater frequency of conversion to 
sinus rhythm in the rhythm-control group com-
pared to the rate-control group. Supporting this 
factor is our clinical experience that the patho-
physiology of burn injuries is more conducive  
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to using rhythm-control medications for NOAF. 
In addition, further support for this conclusion 
is provided by the fact that the post-burn pe- 
riod is characterized by a surge of adrenergic 
activity and release of catecholamines [39]. 
Accordingly, rate-control medications may not 
be very effective during these hyperadrenergic 
states due to impaired β-adrenergic receptor 
responsiveness [50, 51]; instead, rhythm-con-
trol medications may need to be used. Another 
factor to help support this conclusion is that 
the duration of the catecholamine surge that 
accompanies burn injuries can be long-lasting, 
as hormone levels can be elevated for several 
months or years [52]. Catecholamines are the 
primary drivers of the profound hypermetabo-
lism that characterizes burn injuries, and the 
resultant increases in heart rate and cardiac 
output can be seen more than 2 years after 
burn injuries [53]. As discussed, prior literature 
consists of very few studies that have exclu-
sively examined atrial fibrillation in burn pa- 
tients [20-23]. Goff et al., examined admissions 
to their burn unit that experienced cardiac com-
plications, but their analysis examined a variety 
of complications, not just arrhythmias such as 
atrial fibrillation [20]. The studies by Meyers et 
al., and Iyah et al., consisted of only a few pa- 
tients with atrial fibrillation (3 and 2 patients, 
respectively), and these studies provided limit-
ed information on the patients’ demographics 
and outcomes [21, 22]. As discussed, O’Connor 
et al., provided the most descriptive study [23]. 
However, none of these studies provide any 
analyses or recommendations on medications 
for treating atrial fibrillation. Accordingly, the 
lack of literature with detailed recommenda-
tions for treating atrial fibrillation can be a limi-
tation with regards to coming to the conclusion 
that amiodarone should be considered over 
other medications when treating NOAF because 
there is no consensus on managing this condi-
tion in burn patients. However, the finding of a 
significantly greater frequency of conversion to 
sinus rhythm in the rhythm-control group com-
pared to the rate-control group in this study, 
combined with knowing that the post-burn peri-
od is characterized by hyperadrenergic activity 
and elevated catecholamine levels that can 
persist for months or years supports the con-
clusion of this study. Further support for the 
conclusion of this study is provided by the find-
ing of hypotension being the most common 
drug-related adverse event and occurring more 

frequently in the rate-control group. Although 
this difference was not statistically significant, 
every episode of hypotension can be potentially 
harmful to burn patients. Going forward, addi-
tional prospective and multi-center studies will 
be helpful to continue investigating strategies 
to treat NOAF in burn patients. 

The shortcomings of this study are related to  
its design, which are important due to their 
impact on our results. First, as a retrospective, 
observational study, causation and an accurate 
measurement of treatment effect cannot be 
established between rate- and rhythm-control 
medications, and any of the outcomes due to 
the inability to control for unknown confound-
ers. Next, the accuracy of the data is depen-
dent on the accuracy and available information 
in the BICU records. Another shortcoming is 
that this is a single institution study, so our find-
ings may not be generalizable to other burn 
centers with different patient populations. 
Finally, our small sample size is another major 
shortcoming of this study. Accordingly, our 
expectation for future research is that studies 
will need to be larger and prospective, with 
patients from multiple institutions. This will 
allow for more detailed investigations of vari-
ous treatment strategies and any acute adver- 
se effects related to drug administration. Of 
particular relevance to drug administration is 
the fact that some patients may be on propran-
olol (which has rate-control properties as a 
beta blocker) when the NOAF episode occurs. 
Unfortunately, our data set that was created 
and pulled from the BICU records did not have 
information on which patients were receiving 
propranolol. This limitation should be account-
ed for in future studies by gathering information 
on which patients are receiving propranolol. For 
reference, at our institution, our standard prac-
tice is to start propranolol typically on or around 
post-burn day 5 in severely burned patients. 

Conclusions

This study examined rate- and rhythm-control 
strategies in the management of NOAF in criti-
cally ill burn patients. Conversion to sinus 
rhythm occurred more often in the rhythm-con-
trol group. Hypotension occurred less frequent-
ly in the rhythm-control group, and although 
this difference was not statistically significant, 
episodes of hypotension can have significant 
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clinical implications. Most patients were initial-
ly treated with rate-control medications, and 
outcomes were otherwise similar between the 
rate- and rhythm-control groups in terms of  
the incidence of relapse and recurrence of atri-
al fibrillation, and mortality and complications 
within 30 days. The unique hypermetabolism 
and injury characteristics of burn patients that 
may contribute to the development of atrial 
fibrillation. There is a lack of consensus in the 
literature on the optimal way to manage NOAF 
in burn patients. But, since there were no sig-
nificant differences between the rate- and 
rhythm-control groups when comparing compli-
cations and adverse events, based on our find-
ings, rhythm-control medications such as am- 
iodarone may be preferred over rate-control 
medications due to the significantly higher  
incidence of conversion to sinus rhythm and 
less frequent episodes of hypotension. Future  
prospective studies from multiple institutions 
will be helpful to corroborate our findings going 
forward. 
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