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ABSTRACT

RÉSUMÉ

Objectives: Although procedural sedation for cardioversion is
a common event in emergency departments (EDs), there is
limited evidence surrounding medication choices. We sought
to evaluate geographic and temporal variation in sedative
choice at multiple Canadian sites, and to estimate the risk of
adverse events due to sedative choice.
Methods: This is a secondary analysis of one health records
review, the Recent Onset Atrial Fibrillation or Flutter-0
(RAFF-0 [n = 420, 2008]) and one prospective cohort study,
the Recent Onset Atrial Fibrillation or Flutter-1 (RAFF-1 [n = 565,
2010 – 2012]) at eight and six Canadian EDs, respectively.
Sedative choices within and among EDs were quantiﬁed, and
the risk of adverse events was examined with adjusted and
unadjusted comparisons of sedative regimes.
Results: In RAFF-0 and RAFF-1, the combination of propofol
and fentanyl was most popular (63.8% and 52.7%) followed
by propofol alone (27.9% and 37.3%). There were substantially more adverse events in the RAFF-0 data set (13.5%)
versus RAFF-1 (3.3%). In both data sets, the combination of
propofol/fentanyl was not associated with increased adverse
event risk compared to propofol alone.
Conclusion: There is marked variability in procedural sedation
medication choice for a direct current cardioversion in
Canadian EDs, with increased use of propofol alone as a
sedation agent over time. The risk of adverse events from
procedural sedation during cardioversion is low but not
insigniﬁcant. We did not identify an increased risk of adverse
events with the addition of fentanyl as an adjunctive analgesic
to propofol.

Objectifs: Bien que le recours à la sédation interventionnelle
soit chose courante au service des urgences (SU), il existe
peu de données sur le choix des médicaments. Aussi avonsnous tenté d’évaluer les différences géographiques et
temporelles quant aux choix des sédatifs dans plusieurs
centres au Canada, et d’estimer le risque d’événement
indésirable lié au choix des sédatifs.
Méthode: Il s’agit d’une analyse secondaire d’un examen de
dossiers médicaux, le Recent Onset Atrial Fibrillation or
Flutter-0 (RAFF-0 [n = 420; 2008]), ainsi que d’une étude de
cohorte, prospective, la Recent Onset Atrial Fibrillation or
Flutter-1 (RAFF-1 [n = 565; 2010-2012]), menés respectivement dans huit et dans six SU, au Canada. Les choix des
sédatifs ont été quantiﬁés entre les SU et dans les SU euxmêmes, et les risques d’événement indésirable, examinés à
l’aide de comparaisons rajustées et non rajustées entre
différents schémas posologiques de sédatifs.
Résultats: Dans le RAFF-0 et la RAFF-1, l’association de
propofol et de fentanyl était le schéma le plus fréquent
(63,8 % et 52,7 %), suivi du propofol seul (27,9 % et 37,3 %).
Il y avait sensiblement plus d’événements indésirables
relevés dans la base de données du RAFF-0 (13,5 %) que
dans celle de la RAFF-1 (3,3 %). Toutefois, dans les deux
bases de données, la mixtion de propofol et de fentanyl n’a
pas été associée à un risque accru d’événement indésirable
comparativement au propofol seul.
Conclusion: Il existe des différences importantes entre les SU,
au Canada, quant aux choix des médicaments utilisés pour
les sédations interventionnelles en vue des cardioversions
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électriques, et l’emploi du propofol seul comme agent de
sédation a gagné du terrain au ﬁl du temps. Le risque
d’événement indésirable découlant de la sédation interventionnelle durant la cardioversion est faible, mais non insigniﬁant. D’après les résultats de l’étude, l’adjonction de

fentanyl au propofol, comme analgésique, n’est pas associée
à un risque accru d’événement indésirable.

INTRODUCTION

METHODS

Atrial ﬁbrillation (AF) is the most common cardiac
dysrhythmia treated in the emergency department (ED).1
In Canada, symptomatic episodes of paroxysmal AF
are increasingly managed entirely in the ED, without
subsequent admission to hospital.1-3 ED management of
symptomatic AF is focused on ventricular rate control or
restoration of sinus rhythm, followed by primary or secondary prevention of thromboembolism.1 Management
is guided by multiple considerations, including patient
stability, age, comorbidities, and speciﬁc characteristics
of the patient’s presentation such as AF duration and
associated complications (e.g., cardiac ischemia, heart
failure, transient ischemic attack/stroke). In low risk
patients, restoration of sinus rhythm via electrical or
pharmacologic cardioversion is recommended for symptomatic AF of duration less than 48 hours, although no
approach has been conclusively proven superior, and wide
variations exist among practice sites.2,5
Electrical cardioversion is a short, painful procedure
that is usually performed under procedural sedation.
Multiple medications have been shown to be safe and
effective for sedation in the ED, with propofol, ketamine, midazolam, fentanyl, and etomidate being commonly used alone or in combination.6,7 Many studies
have evaluated medication combinations for extended
procedures, such as fracture reductions or abscess
drainage, but few have included electrical cardioversion.
Studies evaluating sedation regimens for cardioversion
are small and heterogeneous in terms of the sedative
agents evaluated.8-12 Thus, there is a paucity of evidence to guide sedative medication choice to ensure
optimal patient outcomes for electrical cardioversion in
symptomatic AF.
The objectives of this study were to ﬁrst quantify ED
practice variation in the selection of sedation medication for electrical cardioversion of AF and atrial ﬂutter
(AFL) in eight major academic hospitals across Canada,
and secondarily to investigate the adverse event risk
associated with different sedative medication choices for
a direct current cardioversion.

Study design and setting

Keywords: cardioversion, sedation, adverse events, propofol,
fentanyl

This is a secondary analysis of two cohort studies
describing the ED management of recent onset AF or
AFL. Recent Onset Atrial Fibrillation or Flutter-0
(RAFF-0) was a retrospective health records review of
ED patients with AF or AFL,5 whereas Recent Onset
Atrial Fibrillation or Flutter-1 (RAFF-1) was a prospective cohort study.13
Patients were enrolled in RAFF-0 or RAFF-1 if they
were 18 years of age or older with a primary diagnosis
of a recent-onset episode (ﬁrst or recurrent) of
symptomatic rapid AF or AFL. Inclusion criteria for
both studies included a clear history of onset within
48 hours or onset within 7 days on anticoagulants with
an international normalized ratio >2. Patients were
excluded if AF or AFL was permanent or if the AF
diagnosis was secondary to another primary presentation (e.g., alcohol withdrawal). The research ethics
boards at all participating hospitals approved this study.
The methods of the RAFF-0 health records review
study are described in detail elsewhere.4 At each site, a
trained health records analyst created a list of encounters
using electronic hospital database searches. Potential cases
were reviewed by a trained research assistant who determined eligibility and abstracted data on a standardized
data extraction form. A central experienced research
coordinator reviewed cases for completeness and quality
assurance. Data were then entered by a trained data entry
specialist. This study included 1,068 patients (Figure 1)
presenting to eight Canadian academic centres with a
primary diagnosis of recent-onset (ﬁrst episode or recurrent) of AF or AFL from January 1, 2008 to December
31, 2008. Of these, 428 (40%) patients underwent electrical cardioversion, and 420 (98%) had sedation records
available and were included in this analysis.
RAFF-1 was a prospective cohort study at six academic
hospitals (all of which had participated in the RAFF-0
study) from January 1, 2010 to January 31, 2012.13
All patients had a primary diagnosis of symptomatic rapid
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AF where symptoms required urgent management and
where acute rhythm control was a reasonable option.
RAFF-1 subjects were prospectively enrolled when a
primary diagnosis of AF (ﬁrst episode or recurrent) was
made by the attending physician. A trained research
assistant prospectively recorded ED management as well
as abstracted outcome data from patient records. Of the
3,267 patients screened for the RAFF-1 study, 1,120 met
study inclusion criteria, and of those 1,091 patients were
enrolled. Of the enrolled patients, 571 (52%) patients
underwent electrical cardioversion, and 565 (99%) had
sedation records available to be included in this analysis
(see Figure 1).
Participating hospitals are academic tertiary care
centres in Canada and have an annual ED census
between 45,000 and 80,000 patients.

were quantiﬁed with descriptive statistics. Where possible, temporal variations within and between sites were
examined by comparing the RAFF-1 and RAFF-0 data
sets. Due to heterogeneity in study design, outcome
deﬁnition, and ascertainment, data sets were analysed
individually and not pooled.
Sedative regimens examined included propofol alone,
propofol/fentanyl, propofol/midazolam, propofol/fentanyl/midazolam, and propofol/other. The propofol/
other drug combination comprised propofol/ketamine,
propofol/other (speciﬁc other drug not recorded), or
propofol/fentanyl/other, each of which was used with
very small frequency.
Adverse events were abstracted from medical records
and included negative sequelae due to sedation. The
RAFF-0 study classiﬁed adverse events into aspiration,
hypoxia (saturation < 90%), or “other.” Trained nurses
using charts and reviewing sedation records classiﬁed
“other” adverse events to include bradycardia, emesis,
apnea, manual airway control, as well as “not deﬁned.”
The RAFF-1 study deﬁned adverse events as either
hypoxia or aspiration.
Unadjusted relative risks for adverse event occurrence were calculated for the four sedative combinations compared to propofol alone. To adjust for
potential confounders, we conducted a main-effects
multinomial logistic regression analysis with the incidence of adverse events as the outcome. Regression
models were constructed using clinically and conceptually relevant covariates and used a backward
stepwise variable selection procedure. The ﬁnal model
was included as potential confounders: systolic blood
pressure <120 mm Hg, use of IV rate control medications prior to sedation, age >65, and patient use of oral
antihypertensive agents.
For each data set, regression models were ﬁtted to
generate an adjusted odds ratio for each drug combination compared to propofol alone. Due to the low
number of adverse events in the RAFF-1 data set,
bivariable and regression analyses were not able to be
performed for the drug combinations of propofol/fentanyl/midazolam and propofol/midazolam.
Data analysis was conducted with SPSS statistical
software, version 17.0 (IBM Corp, Armonk, NY).

Data analysis

RESULTS

Baseline subject characteristics as well as within- and
among-site variation in sedation medication choices

Patient enrolment for RAFF-0 and RAFF-1 is shown in
Figure 1. Patient demographics are presented in Table 1.

Figure 1. Patient ﬂow diagrams for 1068 patients in RAFF-0
and 3267 patients in RAFF-1.
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Table 1. Patient demographics in RAFF-0 and RAFF-1 data
sets

Male, n (%)
Age (SD)
Initial rhythm, n (%)
Atrial ﬁbrillation
Atrial ﬂutter
Duration of symptoms (hours) (SD)
Initial HR (SD)
CHADS2 > 0, n (%)
Past atrial ﬁbrillation, n (%)
Prior pharmacologic
cardioversion, n (%)
Prior electrical cardioversion, n (%)
Past medical history, n (%)
Prior stroke
Hypertensive
Diabetic
Congestive heart failure
CAD
Valvular heart
Pacemaker
COPD
Medications, n (%)
Warfarin
β-blocker
Calcium channel blocker
Sotalol
Amiodarone
Digoxin

RAFF-0
(n = 420)

RAFF-1
(n = 565)

279 (66.4)
59 (15.2)

389 (68.8)
60.4 (15.3)

368
52
11.4
123.4
211
397
60

(87.6)
(12.4)
(20.0)
(28.1)
(50.2)
(73.1)
(14.3)

470
101
7.6
119
285
399
104

(82.3)
(17.7)
(8.8)
(30.3)
(50.4)
(70.6)
(18.4)

173 (41.2)

277 (49.0)

15
167
28
6
56
29
7
32

(3.6)
(39.8)
(6.7)
(1.4)
(13.3)
(6.9)
(1.7)
(7.6)

32
224
42
19
70
47
19
48

(5.7)
(39.6)
(7.4)
(3.4)
(12.4)
(8.3)
(3.4)
(8.5)

105
134
64
33
19
10

(25.0)
(31.9)
(15.2)
(7.9)
(4.5)
(2.4)

154
221
93
35
28
15

(27.3)
(39.1)
(16.5)
(6.2)
(5.0)
(2.7)

CAD = coronary artery disease; COPD = chronic obstructive pulmonary disease;
HR = heart rate; SD = standard deviation.

Patients were predominantly male, 66.4% and 68.8%
(RAFF-0 and RAFF-1), age 59 (RAFF-0) and 60.4 years
old (RAFF-1). Presenting rhythm was AF in 87.6% of
RAFF-0 patients and 82.3% of RAFF-1 patients. Initial
duration of symptoms was 11.4 hours and 7.6 hours in
RAFF-0 and RAFF-1, respectively. Cardioversion success
rates by medication choice are shown in Table A1 (see
supplementary material).
In both data sets, the combination of propofol/fentanyl
was the most commonly used sedative regimen (63.8%
and 52.7% for RAFF-0 and RAFF-1, respectively), followed by propofol alone (27.9% and 37.3% for RAFF-0
and RAFF-1, respectively) (Figure 2, Table 2).
There was substantial variation in sedative choice among
EDs. In the 2008 cohort, six of eight sites primarily used
propofol in combination with fentanyl, whereas two sites
primarily used propofol alone (Figure 3, A). From 2010

Figure 2. Bar chart showing sedative choice in RAFF-0 and
RAFF-1.

to 2012, propofol/fentanyl was used most frequently at ﬁve
of six hospitals (Figure 3, B).
At sites with data from each temporally separate
cohort (Sites 1, 2, 3, 4, and 5), the use of propofol alone
increased from 27.7% in 2008 to 37.4% in 2010 – 2012,
whereas the use of the propofol/fentanyl in combination decreased from 62.4% to 50.5%.
The RAFF-0 data set contained 58 cardioversions
with sedation-related adverse events (13.5%), of which
57 had sedative records available, whereas the RAFF-1
data set contained 19 adverse events (3.3%). Figure 4
shows the pooled adverse events by sedative type, and
Tables A2 and A3 (see supplementary material) show
adverse event by sedative type. The majority of adverse
events were associated with the combination of propofol/fentanyl/midazolam (22%). Table A4 shows the
unadjusted relative risks of an adverse event for each
medication compared to propofol alone in each data set.
Multinomial logistic regressions evaluated the
comparative risk of adverse events for the sedative
regimens compared to propofol alone, after adjusting
for potential confounders. In the RAFF-0 data set, the
use of propofol/fentanyl/midazolam in combination was
associated with a higher risk of and adverse events
compared to propofol alone. No sedative combination
was associated with an increased adjusted risk of adverse
events compared to propofol alone in the RAFF-1 data
set (Table 3).
DISCUSSION

This study examines the variation in sedation medication
choices for electrical cardioversion in two geographically
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Table 2. Drug combination use in each data set with the corresponding adverse event percentage
RAFF-0

Drug combination
Propofol/fentanyl
Propofol alone
Propofol/fentanyl/
midazolam
Propofol/other

RAFF-1

Sedative
Adverse events involving propofol
Sedative
Adverse events involving propofol
regimen (%)
or propofol combination (%)
regimen (%)
or propofol combination (%)
n = 420
n = 53
n = 565
n = 17
268 (63.8)
117 (27.8)
10 (2.4)

35 (66.0)
10 (18.8)
4 (7.5)

298 (52.7)
211 (37.3)
8 (1.4)

11 (64.7)
4 (23.5)
0 (0)

17 (4.0)

4 (7.5)

32 (5.6)

2 (11.7)

Figure 4. Bar chart showing sedative choice and adverse
event risk in RAFF-0 and RAFF-1.
Figure 3. Bar chart showing sedative choices in A) eight
academic tertiary care centers in RAFF-0 and B) six centers
in RAFF-1.

distributed patient cohorts with acute, symptomatic AF.
The most commonly used sedative was a combination of
propofol/fentanyl, followed by propofol alone. However,
substantial variation was observed in sedation medication
choices among the different sites, particularly in the use
of agents combined with propofol. Although evidence
supports the use of propofol and ketamine mixtures for
procedural sedation,14-16 only two sites used this combination to any appreciable extent. This variation is not
surprising given the other variation in RAFF-1 management previously observed between these same hospitals.4
374
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Comparing the RAFF-0 and RAFF-1 data sets temporally, the use of propofol/fentanyl declined roughly 10%,
with the majority of this decline attributable to increased
use of propofol alone as a sedative agent.
Choosing the medications required for any sedation
requires physicians to balance effectiveness against
potential adverse effects. Guidelines support the safety
of multiple agents, including propofol and ketamine, for
procedural sedation.17 To date, only small studies
evaluating the safety and effectiveness of these agents
speciﬁcally in electrical cardioversion have been
conducted.8-12 No studies have directly compared
propofol and fentanyl or propofol and ketamine against
propofol alone for electrical cardioversion.

CJEM  JCMU

Medication choice and adverse events during procedural sedation for cardioversion

Table 3. Adjusted odds ratios and 95% conﬁdence intervals
for adverse events associated with sedative medication
combinations compared to propofol alone, after adjustment
for confounders
Variable

RAFF-0 OR (95% CI) RAFF-1 OR (95% CI)

Propofol/fentanyl/
midazolam
Propofol/fentanyl
Propofol/other

9.55 (2.05 – 44.45)

—

1.64 (0.77 – 3.47)
3.57 (0.90 – 14.11)

2.056 (0.64 – 6.60)
3.44 (0.58 – 20.28)

CI = conﬁdence interval; OR = odds ratio.

Propofol and fentanyl both can cause apnea at
high doses and can have an additive effect when used
together. Practitioners may believe that the risk of an
adverse event with the addition of fentanyl to propofol
is not worth the potential beneﬁt of increased analgesia,
which may explain the increased use of propofol alone
as a sedating medication from 2008 to 2012.
A secondary aim of this analysis was to examine the
risk of adverse effects of sedation medication choices for
cardioversion. The addition of fentanyl and midazolam
to propofol was found to signiﬁcantly increase the risk
of an adverse event in the RAFF-0 data set compared to
propofol alone. The drug combination of propofol/
other was also found to signiﬁcantly increase the risk of
an adverse event compared to propofol alone in the
RAFF-0 data set. In both data sets, the use of propofol/
fentanyl was not associated with an increased adverse
event risk compared to propofol alone, after adjusting
for potential confounders. This suggests that the
analgesic beneﬁt of adding fentanyl to propofol may be
worth the risk of excessive patient sedation.
LIMITATIONS

A recent review of propofol use in the ED for all
procedural sedations showed propofol alone to cause a
hypotensive event between 0% and 17% of the time.18
The adverse event risk in these data sets matches these
cited event rates. However, there was a surprising
difference in the risk of adverse events between the two
data sets analysed here. This is likely due to differences in
the deﬁnition of adverse events in each cohort study and
the method of collection. The adverse events collected in
RAFF-1 were collected by nurses prospectively and only
included aspiration and hypoxia with no other options. The
deﬁnition of adverse event in RAFF-0, collected retrospectively from all sections of the patient’s chart (sedation

record, respiratory therapist notes, physician notes), was
much broader, leading to a higher adverse event risk in
this data set. Aspiration and hypoxia event rates were
similar between data sets. Some clinically important
adverse events, such as respiratory depression,19 were
omitted from both data sets, thus leading to a possible
underestimate of the adverse event risk.
Another important limitation stems from the individualized nature of medication choice. Physicians
were able to tailor medication choice and dose to the
individual patient. Thus, the observed results may be
vulnerable to selection and indication bias. However, no
signiﬁcant demographic differences were observed
between those who suffered an adverse event compared
to those who did not.
CONCLUSION

The risk of adverse events from procedural sedation for
cardioversion in the ED is low but not negligible, and
retrospective analysis in the RAFF-0 data set failed to
demonstrate increased risk of adverse events with the
combination of propofol/fentanyl compared to propofol
alone. These data demonstrate substantial differences
in medication choice within and among Canadian academic centres. Over time, it appears that multimodal
sedation is becoming less popular compared to using
propofol alone for cardioversion.
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