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ORIGINAL CLINICAL REPORT

An International Survey of the Management of
Atrial Fibrillation in Critically Unwell Patients

OBJECTIVES: To evaluate the current management of new-onset atrial fibrillation
and compare differences in practice regionally.

DESIGN: Cross-sectional survey.

SETTING: United States, Canada, United Kingdom, Europe, Australia, and New
Zealand.

SUBIJECTS: Ciritical care attending physicians/consultants and fellows.
INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: A total of 386 surveys were in-
cluded in our analysis. Rate control was the preferred treatment approach for
hemodynamically stable patients (69.1%), and amiodarone was the most used
antiarrhythmic medication (70.9%). For hemodynamically unstable patients, a
strategy of electrolyte supplementation and antiarrhythmic therapy was most com-
mon (54.7%). Physicians responding to the survey distributed by the Society of
Critical Care Medicine were more likely to prescribe beta-blockers as a first-line
antiarrhythmic medication (38.4%), use more transthoracic echocardiography
than respondents from other regions (82.4%), and more likely to refer patients
who survive their ICU stay for cardiology follow-up if they had new-onset atrial fi-
brillation (57.2%). The majority of survey respondents (83.0%) were interested in
participating in future studies of atrial fibrillation in critically ill patients.

CONCLUSIONS: Significant variation exists in the management of new-onset
atrial fibrillation in critically ill patients, as well as geographic variation. Further
research is necessary to inform guidelines in this population and establish if dif-
ferences in practice impact long-term outcomes.

KEYWORDS: anticoagulation; arrhythmia; atrial fibrillation; long-term follow-up;
prophylaxis

trial fibrillation (AF) is the most common cardiac arrhythmia encoun-

tered in critically ill patients admitted to the ICU. New-onset atrial fi-

brillation (NOAF) occurs in patients that do not have a known history
of chronic or paroxysmal AF and is estimated to complicate between 5% and
15% of all critical care admissions but may be as high as 40% in some cohorts,
such as patients admitted with septic shock (1, 2).

The development of NOAF represents a deterioration in the patient’s clinical
state and is associated with short- and long-term consequences. In the short
term, NOAF is associated with acute hemodynamic instability, increased rates
of thromboembolic events such as ischemic stroke and pulmonary embolism
(3), increased hospital and ICU length of stay (4), and increased mortality (5).
In the long-term NOAF has been shown to increase the risk of heart failure,
stroke, persistent AF, and mortality at 1 and 5 years (6-8).

Guidelines for the management of AF have been published by several national
and international societies (9-15). However, these guidelines tend to focus on
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-
@ KEY POINTS

Question: We assessed differences in manage-
ment of new-onset atrial fibrillation in critically il
patients.

Findings: Significant variation exists in the man-
agement of new-onset atrial fibrillation within re-
gions, and significant variation between regions
with respect to first-line antiarrhythmic therapy,
investigations, and follow-up.

Meaning: Further study is needed to inform new-
onset atrial fibrillation guidelines specific to a crit-

ical care population.
. J

AF developing in the community setting and provide
little guidance on the best management of NOAF de-
veloping as part of the spectrum of critical illness,
mainly due to a lack of evidence informing practice in
this population. Furthermore, variation exists between
international guidelines, particularly with regards to
AF classification, first-line antiarrhythmic agents, rec-
ommendations on stroke prophylaxis, and targeting
of rate vs. rhythm control (16). A comparison of the
clinical guidelines for the management of acute AF
is provided in the Supplementary Appendix (eTable
1, http://links.lww.com/CCX/B324). Clinicians are
forced to extrapolate from studies in populations
that vary dramatically from the critically ill in terms
of pathophysiology, risk factors, and potential iatro-
genic complications from treatment. This leads to a
great deal of variation in practice patterns and uncer-
tainty in choosing the most effective antiarrhythmic
strategy, whether to target rate or rhythm control, at
which heart rate to commence treatment, and whether
patients should be anticoagulated following the devel-
opment of NOAF.

Clinicians’ views on treatment of NOAF have been
explored in several surveys in the past (17, 18), covering
various geographic areas, including Europe, Australasia,
and the United Kingdom. However, little is known
about current practice in Canada and the United States.
A comparison as to whether there is variation between
clinical practice between the United States and other ge-
ographical regions is lacking, but could inform the devel-
opment of international guidelines, future trial designs
and outcome research. Our aim was to investigate the

2 www.ccejournal.org

preferences and strategies employed by critical care cli-
nicians in the management of NOAF and to highlight
geographical similarities and differences.

MATERIALS AND METHODS

Survey Development and Description

The questionnaire used by Chean et al (18) in their 2017
UK. survey was modified for an international survey.
The survey was composed of a consent question, six
demographic questions, and 16 AF management ques-
tions (18). Modifications included descriptions of
types of hospital, titles for level of training, addition of
categories of complimentary training (specific to the
language used by the regions where the survey would
be distributed), and addition of questions regarding
electrolyte management and interest in participation
in a platform trial. The survey was developed using
Qualtrics (Provo, UT). The survey was approved for
distribution by the Queen’s University Health Sciences
and Affiliated Teaching Hospitals Research Ethics
Board No. 6036668 “CCM-040-22: Current Practice
in the management of new-onset atrial fibrillation in
critically ill patients—a survey of international inten-
sivists” Approved July 28, 2022), and procedures were
followed in accordance with the ethical standards of
the responsible institutional committee on human
experimentation and with the Helsinki Declaration
of 1975. All survey responses were recorded anony-
mously, and participants were asked to provide con-
sent before accessing the individual survey questions.

NOAF was defined as AF in patients without
a known previous history of AE Questions were
designed to obtain respondents views on the manage-
ment of NOAF in relation hemodynamically stable and
unstable patients. We surveyed respondent’s views on:
1) rate vs. rhythm control, 2) choice of antiarrhythmic
medications, 3) electrical cardioversion, 4) electrolyte
supplementation, 5) use of anticoagulation, 6) use of
thromboembolic and bleeding risk scores, 7) imaging,
and 8) follow-up of patients with a diagnosis of NOAE

The survey is found in the Supplementary Appendix
(Survey, http://links.Iww.com/CCX/B324).

Survey Distribution

The survey was distributed through professional or-
ganizations of critical care physicians. In Canada,
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the Canadian Critical Care Society (CCCS) and the
Canadian Critical Care Trials Group distributed the
survey to members via email. The survey was dis-
tributed in September 2022 and responses were col-
lected for 2 months until November 2022. In Australia
and New Zealand, the survey was distributed by the
Australia and New Zealand Intensive Care Society
Clinical Trials Group (ANZICS CTG) and was open
from October 2022 to January 2023. A link was
posted on the European Society for Intensive Care
Medicine (ESICM) website and an email was sent out
to the ESICM membership. Responses were collected
from December 2022 to March 2023. The Society for
Critical Care Medicine (SCCM) distributed the survey
via email and was open from December 2022 to March
2023. In the United Kingdom, the survey was distrib-
uted through the Intensive Care Society and the U.K.
Critical Care Research Group via email and was open
from December 2022 to March 2023. The survey was
promoted on X (formally Twitter).

Statistics

Surveys that did not contain information on the
treatment of AF were excluded (e.g., refused con-
sent or only provided demographic data). An
explorative analysis was performed to generate per-
centages and frequencies. Where applicable, Fisher
exact test was performed to investigate differences

in distribution of responses. Responses from SCCM
served as reference group and were compared with
all other professional organizations. Where mul-
tiple comparisons were performed to determine
differences between responses Bonferroni-Holm
correction was used for each question to adjust the
significance level.

RESULTS

Demographics

There were a total of 489 responses. We excluded 103
surveys from further analysis due to lack of responses
beyond demographic data. Where surveys were par-
tially answered, responses to individual questions
were included if possible. A total of 386 surveys were
included in our analysis. The demographic data of
respondents is presented in Table 1. Specialist ICUs
included trauma, neurosurgical, and cardiac/cardiac
surgery ICUs. Other complimentary specialities in-
cluded cardiology, nephrology, family medicine, and
infectious diseases.

Prophylaxis

Over half of respondents (60.0%) indicated they used
parenteral magnesium supplementation to achieve
high-normal serum magnesium levels in patients at
risk for atrial arrhythmias (Fig. 1).

70

60

Percentage of Respondents
~ w -
o o o

ey
o

ESICM CCCS/CCCTG ANZICS CTG

HYes ENo

| I I I I II
0 I I I I

SCCM

Treatment

The majority of respondents
stated they would treat
patients with NOAF with a
rapid ventricular response
and a stable blood pressure
at a heart rate of 120-139
beats/min. Clinicians con-
sistently aimed for serum
potassium levels greater
than 4.0 mmol/L and serum
magnesium levels greater
than 1.0 mmol/L. Rate con-

ICS/UKCCRG

Figure 1. Parenteral magnesium supplementation for patients at risk of atrial arrhythmias. ANZICS
CTG = Australia and New Zealand Intensive Care Society Clinical Trials Group, CCCS = Canadian

Critical Care Society, CCCTG = Canadian Critical Care Trials Group, ESICM = European Society for
Intensive Care Medicine, ICS = Intensive Care Society, SCCM = Society for Critical Care Medicine,

UKCCRG = UK. Critical Care Research Group.
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trol was the most common
primary treatment goal,
and amiodarone was the
most used antiarrhythmic
agent for NOAF (Table 2).
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Treatment of New Onset Atrial Fibrillation Preferences of Survey Respondents

TABLE 2. (Continued)
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178/382 (46.6)

21/37 (56.8)
8/37 (21.6)

49/86 (57.0)

30/138 (21.7)

13/32 (40.6)

65/89 (73.0)

1.0-1.2 mmol/L
> 1.2 mmol/L

127/382 (33.2)
48/382 (12.6)

100/138 (72.5) 13/86 (15.1)

5/32 (15.6)
10/32 (31.3)

1/89 (1.1)

11/89 (12.4)

5/37 (13.5)

15/86 (17.4)

7/138 (5.1)

| do not aim for a specific

serum magnesium level

NOAF = new-onset atrial fibrillation.

Respondents to the SCCM survey reported a higher
use of beta-blockers as a first-line agent than any other
geographic region (Fig. 2; p < 0.001).

For patients with NOAF and hypotension requiring
vasopressors, the majority of respondents indicated
they would choose a strategy of electrolyte supple-
mentation and antiarrhythmic therapy (54.7%) with
consideration of direct current cardioversion (DCCV)
only if electrolyte and antiarrhythmic therapy failed.

Anticoagulation

Respondents to the SCCM, ANZICS CTG, and ESICM
surveys were likely to start anticoagulant therapy
within 72 hours (SCCM 65.9%, ANZICS CTG 54.6%,
ESICM 50%), while respondents of the Canadian and
UK. surveys were less likely to anticoagulate patients
routinely (CCCS 62.9%, United Kingdom 75.6%) (Fig.
3; p < 0.001). Most respondents (43.8%) reported
they did not use stroke or bleeding risk scores such as
Congestive Heart Failure, Hyptertension, Age, Diabetes
mellitus, Stroke (CHADS2), Congestive Heart Failure,
Hypertension, Age > 75, Diabetes mellitus, Stroke,
Vascular disease history, Age 65 to 74, Sex category
(CHA2DS2-VASc), Hypertension, Abnormal renal/
liver function, Stroke, Bleeding history or predisposi-
tion, Labile International Normalized Ratio, Elderly,
Drugs/alcohol (HAS-BLED), or Outcomes Registry
for Better Informed Treatment of Atrial Fibrillation
(ORBIT) in critically ill patients with NOAF, and 49%
agreed that modified risk scores should be developed
for critically ill patients. Subcutaneous therapeutic
dose low-molecular-weight heparin (52.6%) and IV
high-molecular-weight heparin (45.9%) were consid-
ered the most appropriate anticoagulants in the critical
care setting.

Testing and Follow-Up

While transthoracic echocardiography was commonly
ordered in critically ill patients with NOAF (64.5%),
26.4% of respondents do not routinely perform echo-
cardiography to guide treatment of NOAEF, and 9.6%
only ordered echocardiography in patients with a car-
diac history. Responders to the SCCM survey reported
a higher use of echocardiography (82.7%) than any
other survey group. A regional difference also exists in
follow-up of patients, with respondents to the SCCM
survey reporting more frequent referral to a cardiology

April 2024 « Volume 6 * Number 4
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w
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=
(=1 =1

ESICM CCCS/CCCTG

W Amiodarone M Beta blockers mCCB

ANZICS CTG

70
60
40
3
2

Digoxin M Magnesium W Other

treatment and anticoagu-
lation use remain largely
unchanged, but with equal
enthusiasm for further re-
search on these topics.
Similarly, a recent survey
by Wetterslev et al (17),
conducted with intensivists
in Scandinavia, Europe, the
Middle and Far East, and
Australia and New Zealand,
also showed substantial var-

I
SCeM ICS/UKCCRG

Figure 2. First-line antiarrhythmic agent for patients with new-onset atrial fibrillation. ANZICS CTG =
Australia and New Zealand Intensive Care Society Clinical Trials Group, CCB = calcium channel
blockers, CCCS = Canadian Ciritical Care Society, CCCTG = Canadian Critical Care Trials Group,
ESICM = European Society for Intensive Care Medicine, ICS = Intensive Care Society, SCCM = Society
for Critical Care Medicine, UKCCRG = UK. Critical Care Research Group.

arrhythmia clinic or an ICU follow-up clinic than CCCS,
ANZICS, and UK. respondents (Fig. 4; p < 0.001).

Future Study

When asked about a platform trial investigating pro-
phylaxis, treatment, anticoagulation, and long-term
follow-up of NOAF in critically ill patients, 83.0% of
respondents stated they would be interested in partici-
pating in such a study, with 75.1% willing to enroll in a
treatment arm, 60.1% willing to enroll in an anticoagu-
lation arm, and 59.1% interested in a prophylaxis arm.

DISCUSSION

Considerable variation exists in the prophylaxis, treat-
ment, anticoagulation, and follow-up of critically ill
patients with NOAF. This survey demonstrates geo-
graphic variability in practice, specifically with respect
to first-line antiarrhythmic agents, investigations, and
follow-up of patients, where respondents to the SCCM
survey reported greater use of beta-blockers, more fre-
quent use of echocardiography, and a higher referral
rate to cardiology or ICU follow-up clinics.

The findings of variation in practice are in keeping
with the 2017 survey by Chean et al (18), a UK. wide
survey that demonstrated disparity between the treat-
ment of NOAF in critically ill patients and the recom-
mendations for a general patient population with AF.
Despite the passing of 6 years, responses regarding

Critical Care Explorations

iation in practice. While our
survey showed that respon-
dents are most likely to in-
itiate treatment at a heart
rate greater than 120 beats
per minute, Wetterslev et
al (17) found 48% of respondents would initiate treat-
ment within 6 hours in a hemodynamically stable pa-
tient. Both studies found amiodarone to be the most
commonly used antiarrhythmic in both hemodynam-
ically stable and unstable patients, and the survey by
Wetterslev et al (17) also demonstrated there were geo-
graphic variations in the choice of the first-line antiar-
rhythmic for a hemodynamically stable patient, with a
higher percentage of respondents in Australia, Finland,
Iceland, The Netherlands, and Saudi Arabia choosing a
beta-blocker as the first-line agent, and respondents in
Sweden electing to use magnesium for stable critically
ill patients. For hemodynamically unstable patients,
48% of respondents preferred rhythm control, with
34% choosing DC cardioversion as a first-line therapy,
despite evidence from Kanji et al (19) that DC cardio-
version has limited success in critically ill patients with
NOATF and those who are converted often revert back
to AE.

Geographic differences noted in the treatment of
NOAF may be due to system and patient level dif-
ferences, where private and for-profit healthcare sys-
tems such as those found in the United States and
some countries in Europe have more ICU beds per
capita, greater rates of mechanical ventilation (20),
and increased use of diagnostic tests (21), for ex-
ample, echocardiography. In publicly funded systems
such as those in Canada, Australia, New Zealand, and
United Kingdom, ICU beds are a limited resource
reserved for patients with high severity of illness.

www.ccejournal.org 7
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Figure 3. Timing of anticoagulation therapy. ANZICS CTG = Australia and New Zealand Intensive Care Society Clinical Trials Group,
CCCS = Canadian Critical Care Society, CCCTG = Canadian Critical Care Trials Group, DCCV = direct current cardioversion, ESICM =
European Society for Intensive Care Medicine, ICS = Intensive Care Society, NOAF = new-onset atrial fibrillation, SCCM = Society for
Critical Care Medicine, UKCCRG = U.K. Critical Care Research Group.
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in critical illness to deter-
mine if these geographic
differences in treatment
have an impact on patient
outcomes.

The findings of this
survey have important
implications. The variation
in practice internationally
and within regions indi-
cates that current guide-
lines may not adequately

SCCM ICS/UKCCRG

Figure 4. Referral for follow-up to cardiology arrhythmia clinic or ICU follow-up clinic for patients
with new-onset atrial fibrillation. ANZICS CTG = Australia and New Zealand Intensive Care Society
Clinical Trials Group, CCCS = Canadian Critical Care Society, CCCTG = Canadian Critical Care
Trials Group, ESICM = European Society for Intensive Care Medicine, ICS = Intensive Care Society,
SCCM = Society for Critical Care Medicine, UKCCRG = U.K. Critical Care Research Group.

In these countries, critically ill patients with NOAF
may reflect a group of more hemodynamically un-
stable patients requiring vasopressor and inotrope
support, which may account for reluctance in use of
beta-blockers for management of NOAE. Access to
primary care physicians and cardiology or follow-up
clinics may also differ between countries and health-
care systems, accounting for the increased referral
rates found from respondents to the SCCM survey.
There are no studies of long-term outcomes of NOAF

8 www.ccejournal.org

address the management
of this arrhythmia in criti-
cally ill patients and further
efforts are needed to es-
tablish evidence to inform
practice in this population.
Where guidelines do exist, such as a recommenda-
tion in the Canadian guidelines (10) for follow-up
for patients who develop NOAF and survive to ICU
discharge given their increased risk for AF recur-
rence (22), stroke, heart failure, and death (6), know-
ledge translation efforts must be improved to ensure
critical care clinicians are adhering to best practices.
Finally, respondents to this survey, Chean et al (18)
and Wetterslev et al (17), overwhelmingly expressed
an interest in further research on NOAF in critically
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ill patients. Current research in critically ill patients is
sparse and may focus on outcomes that are not in keep-
ing with clinical practice, such as outcomes of rhythm
control (23) when clinicians are treating with a prefer-
ence for rate control. Future research needs established
definitions of NOAF, a core outcome set that is im-
portant to clinicians and patients and should focus on
improving our understanding of the pathophysiology
of this common arrhythmia, as well as treatment, anti-
coagulation, and long-term outcomes.

Strengths of this study include involvement of clini-
cians from the United States and Canada who have not
been included in previous surveys, and the first com-
parison of treatment by geographic location to high-
light regional differences. Limitations include a lack
of response rate due to the distribution methods used;
however, the similarities between previous surveys
suggest we have sampled a representative proportion
of intensivists. Similarly, it is possible that respondents
could have received the survey more than once if they
were members of more than one professional society.

CONCLUSIONS

There continues to be significant variation in the treat-
ment of NOAF in critically ill patients. Future studies
are needed to inform management in this challenging
population with consideration of differences in hemo-
dynamic stability, pathophysiology, resource availa-
bility, and long-term outcomes.
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