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MEDLINE 
Via Ovid; http://ovidsp.ovid.com/  
1946 to present
Searched on: 4 March 2019
Records retrieved: 1087
Search strategy 
1.	ATRIAL FIBRILLATION/
2.	ATRIAL FLUTTER/
3.	SUPRAVENTRICULAR TACHYCARDIA/
4.	("atrial fibrillation*" or AF).ab,ti.
5.	"atrial flutter* ".ab,ti.
6.	"atrial arrhythmia* ".ab,ti.
7.	("supraventricular tachycardia*" or SVT).ab,ti.
8.	"NOAF*".ab,ti.
9.	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8
10.	INTENSIVE CARE UNITS/
11.	CRITICAL CARE/
12.	SEPSIS/
13.	SEPTIC SHOCK/
14.	"intensive care".ab,ti.
15.	"critical care unit* ".ab,ti.
16.	"intensive therapy unit* ".ab,ti.
17.	"high dependenc* ".ab,ti.
18.	(ICU* or ITU* or HDU* or CCU*).ab,ti.
19.	"critically unwell".ab,ti.
20.	"critically ill".ab,ti.
21.	(sepsis or "septic shock").ab,ti.
22.	10 or 11 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20
23.	9 and 22
24.	limit 23 to animals
25.	limit 23 to ("newborn infant (birth to 1 month)" or "infant (1 to 23 months)" or "preschool child (2 to 5 years)" or "child (6 to 12 years)")
26.	"case report* ".ti.
27.	24 or 25 or 26
28.	23 not 27
29.	"atrial fibrillation* ".ab,ti.
30.	(cardiac or cardiothoracic or "cardio thoracic" or cardiopulmonary or "cardio pulmonary").ab,ti.
31.	"surg*".ab,ti.
32.	"coronary care unit* ".ab,ti.
33.	29 and 30 and 31
34.	29 and 32
35.	33 or 34
36.	28 not 35 

EMBASE

Via Ovid; http://ovidsp.ovid.com/
 
Searched on: 4 March 2019

Records retrieved: 3962

Search strategy

1.	ATRIAL FIBRILLATION/
2.	ATRIAL FLUTTER/
3.	SUPRAVENTRICULAR TACHYCARDIA/
4.	("atrial fibrillation*" or AF).ab,ti.
5.	"atrial flutter* ".ab,ti.
6.	"atrial arrhythmia* ".ab,ti.
7.	("supraventricular tachycardia*" or SVT).ab,ti.
8.	"NOAF*".ab,ti.
9.	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8
10.	INTENSIVE CARE UNITS/
11.	CRITICAL CARE/
12.	SEPSIS/
13.	SEPTIC SHOCK/
14.	"intensive care".ab,ti.
15.	"critical care unit* ".ab,ti.
16.	"intensive therapy unit* ".ab,ti.
17.	"high dependenc* ".ab,ti.
18.	(ICU* or ITU* or HDU* or CCU*).ab,ti.
19.	"critically unwell".ab,ti.
20.	"critically ill".ab,ti.
21.	(sepsis or "septic shock").ab,ti.
22.	10 or 11 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20
23.	9 and 22
24.	limit 23 to animal studies
25.	limit 23 to (infant <to one year> or preschool child <1 to 6 years> or school child <7 to 12 years>)
26.	"case report* ".ti.
27.	24 or 25 or 26
28.	23 not 27
29.	"atrial fibrillation* ".ab,ti.
30.	(cardiac or cardiothoracic or "cardio thoracic" or cardiopulmonary or "cardio pulmonary").ab,ti.
31.	"surg*".ab,ti.
32.	"coronary care unit* ".ab,ti.
33.	29 and 30 and 31
34.	29 and 32
35.	33 or 34
36.	28 not 35
37.	limit 36 to conference abstracts
38.	36 not 37

CINAHL

Searched on: 11 March 2019

Records retrieved: 441

1.	CINAHL "ATRIAL FIBRILLATION"/ 20100
2.	CINAHL "ATRIAL FLUTTER"/ 1521
3.	CINAHL "TACHYCARDIA, SUPRAVENTRICULAR"/ 2593
4.	CINAHL ("atrial fibrillation*" OR AF).ti,ab 24117
5.	CINAHL ("atrial flutter*").ti,ab 1541
6.	CINAHL ("atrial arrhythmia*").ti,ab 867
7.	CINAHL ("supraventricular tachycardia*" OR SVT).ti,ab 1683
8.	CINAHL (NOAF*).ti,ab 9
9.	CINAHL (1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7 OR 8) 32813
10.	CINAHL "INTENSIVE CARE UNITS"/ 32253
11.	CINAHL "CRITICAL CARE"/ 19423
12.	CINAHL "SHOCK, SEPTIC"/ 4198
13.	CINAHL ("intensive care").ti,ab 50295
14.	CINAHL ("critical care unit*").ti,ab 1967
15.	CINAHL ("intensive therapy unit*").ti,ab 254
16.	CINAHL ("high dependenc*").ti,ab 627
17.	CINAHL (ICU* OR ITU* OR HDU* OR CCU*).ti,ab 24659
18.	CINAHL ("critically unwell").ti,ab 17
19.	CINAHL ("critically ill").ti,ab 17286
20.	CINAHL (10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19) 92933
21.	CINAHL (9 AND 20) 480
22.	CINAHL ("atrial fibrillation*").ti,ab 21936
23.	CINAHL (cardiac OR cardiothoracic OR "cardio thoracic" OR cardiopulmonary OR "cardio pulmonary").ti,ab 114324
24.	CINAHL (surg*).ti,ab 319271
25.	CINAHL ("coronary care unit*").ti,ab 859
26.	CINAHL ("case report*").ti 44822
27.	CINAHL (22 AND 23 AND 24) 894
28.	CINAHL (22 AND 25) 20
29.	CINAHL (26 OR 27 OR 28) 45731
30.	CINAHL 21 NOT 29 361
31.	CINAHL 30 [Human age groups Infant~Newborn: birth-1 month OR Infant: 1-23 months OR Child~Preschool: 2-5 years OR Child: 6-12 years] 37
32.	CINAHL "ANIMAL STUDIES"/ 98956
33.	CINAHL (30 AND 32) 1
34.	CINAHL (31 OR 33) 38









Web of Science

(includes Conference Proceedings Citation Index-Science, Science Citation Index Expanded, Social Sciences Citation Index, Arts & Humanities Citation Index, Conference Proceedings Citation Index-Science, Conference Proceedings Citation Index- Social Science & Humanities, The Book Citation Index-Science, The Book Citation Index- Social Science & Humanities, Emerging Sources Citation Index, Current chemical reactions-expanded, Index Chemicus)

1949 to 2019

Searched on: 6 March 2019

Records retrieved: 1772 

Records retrieved after filtering by title: 137

Search strategy

“TOPIC: (atrial AND fibrillat*) 
Refined by: TOPIC: ((intensive OR critical) AND (care OR therapy)) 
Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC”

Cochrane library

(includes Cochrane Reviews, Cochrane Protocols, Trials)

Searched on: 11 March 2019

Records retrieved in Cochrane Reviews: 0

Records retrieved in Cochrane Protocols: 0

Records retrieved in Trials: 96

Search strategy: "atrial fibrillation" AND ("intensive care" OR "critical care" OR “intensive therapy”)

Database of Abstracts of Reviews of Effects (DARE).

Searched on: 11 March 2019

Records retrieved: 4 

Search strategy: (“atrial fibrillation” AND (“critical care” OR “intensive care”).


OpenGrey

Searched on: 11 March 2019

Records retrieved: 2

Search strategy: “Atrial fibrillation” AND (“Intensive Care” OR “Critical Care” OR “Intensive Therapy”)

On-going, unpublished or grey literature search strategies

ClinicalTrials.gov

URL: https://clinicaltrials.gov/.

Searched on: 11 March 2019

Records retrieved: 264

Search strategy: “Atrial fibrillation” in CONDITION field OR “Atrial flutter” in OTHER TERMS field

ISRCTN

Searched on: 11 March 2019

Records retrieved: 292

Search strategy: ATRIAL FIBRILLATION” in TEXT field

EU clinical trials register

Searched on: 11 March 2019

Records retrieved: 12

Search strategy: "atrial fibrillation" AND ("critical care" OR "intensive care" OR "intensive therapy")

WHO ICTRP (World Health Organisation International Clinical Trials Registry Platform)

Searched on: 11 March 2019

Records retrieved: 12

Search strategy: "atrial fibrillation" AND ("critical care" OR "intensive care" OR "intensive therapy")

NIHR UK Clinical Trials Gateway

Searched on: 11 March 2019

Records retrieved: 149

Search strategy: “atrial fibrillation”
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Supplementary table 1 - Methods and characteristics of randomized controlled trials
	Study details

	Population characteristics 
	Intervention 
	Comparator 

	Authors 
Balser et al. (1998)(1)

Setting
ICU

Country
USA

Sample size
n=55
n=28 (esmolol)
n=27 (diltiazem)

%NOAF patients
n=44 (80%)
n=22 (79%) (esmolol)
n=22 (81%) (diltiazem)














	Primary diagnosis 
Noncardiac surgical patients


	Type of surgery
	Esmolol 
	Diltiazem

	GI/GU, n
	7
	13

	Thoracic, n 
	9
	6

	Nonthoracic vascular, n
	4
	3

	Neurosurgery, n
	2
	3

	Other, n
	4
	2

	No surgery, n
	2
	0



Mean age
66 ± 15 years (esmolol), 69 ± 11 years (diltiazem)
%Male
n=14 (50%) (esmolol), n=16 (59%) (diltiazem) 
Severity of illness
APACHE III reported: 59 ± 31 (esmolol), 65 ± 24 (diltiazem)
%patients on vasopressors: n=1 (3.57%) (esmolol), n=3 (11%) (diltiazem)
	%patients with CVD
	Esmolol
	Diltiazem

	Coronary artery disease, n (%)
	10 (36%)
	13 (48%)

	Recent MI or ischemia, n (%)
	1 (3.57%)
	2 (7%)

	Left ventricular hypertrophy, n (%)
	3 (11%)
	1 (3.7%)


%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: “SVT present for as long as 24 hours”
	Esmolol

12.5 mg intravenous boluses initially, targeting heart rate <110 beats/min. 
Followed by infusion titrated to maintain heart rates between 80 to 100 beats/min.
In the case of hypotension (SBP <80 mmHg or symptomatic), the infusion rate was decreased by 50% and/or a phenylephrine infusion was started.

Line of NOAF treatment:
Second line – adenosine given before the study treatment





	Diltiazem

Loading dose of 20mg followed by a 10 mg/h infusion.
After 15 minutes, patients with heart rates >110 beats/min received an additional loading dose of 25 mg and infusion rate increased by 5mg/hr.
Infusion titrated to maintain heart rates between 80 and 100 beats/min.
In the case of hypotension (SBP <80 mmHg or symptomatic), the infusion rate was decreased by 50% and/or a phenylephrine infusion was started.

Line of NOAF treatment:
Second line – adenosine given before the study treatment


	Authors
Delle Karth et al. (2001)(2)

Setting
ICU

Country
Austria

Sample size
n=60
n=20 (diltiazem)
n=20 (amiodarone bolus)
n=20 (amiodarone bolus + 24 hrs)

%NOAF patients
n=57 (95%)

	Primary diagnosis
	
	Diltiazem 
	Amiodarone Bolus
	Amiodarone bolus + 24 hrs

	Congestive heart failure, n
	5
	4
	4

	Coronary artery disease, n
	2
	2
	-

	Cardiac surgery, n
	6
	9
	14

	Respiratory failure, n
	6
	2
	1

	Others, n
	1
	3
	1



Mean age
64.8 ± 10 years (diltiazem), 67.8 ± 9 years (amiodarone bolus), 71.2 ± 9 years (amiodarone bolus + 24 hrs)
%Male
n=15 (75%) (diltiazem), n=17 (85%) (amiodarone bolus), n=11 (55%) (amiodarone bolus + 24 hrs)
Severity of illness
APACHE III score reported
75.1 ± 35 (diltiazem), 76.7 ± 38 (amiodarone bolus), 59.7 ± 8 (amiodarone bolus + 24 hrs)
%patients on vasopressors
At the time of onset 
n=14 (70%) (diltiazem), n=15 (75%) (amiodarone bolus), n=15 (75%) (amiodarone bolus + 24 hrs)

%patients with CVD
n=13 (65%) (diltiazem), n=15 (75%) (amiodarone bolus), n=18 (90%) (amiodarone bolus + 24 hrs)
%patients with acute renal failure: Not reported
%patients with acute respiratory failure
n=6 (30%) (diltiazem), n=2 (10%) (amiodarone bolus), n=1 (5%) (amiodarone bolus + 24 hrs)
Mechanical ventilation at NOAF onset
n=15 (75%) (diltiazem), n=17 (85%) (amiodarone bolus), n=14 (70%) (amiodarone bolus + 24 hrs)
Serum potassium: Not reported
Definition of NOAF: Recent-onset tachycardic atrial fibrillation was defined as “atrial fibrillation with a rate consistently >120 beats/min over a 30-min period.”
	Diltiazem 

25 mg diltiazem by an intravenous bolus infusion over 15 mins followed by a continuous infusion at a rate of 20 mg/hr for a total of 24 hrs

Line of NOAF treatment
First line
	Amiodarone bolus 

A bolus dose of 300 mg amiodarone over 15 mins. 

Line of NOAF treatment:
First line


Amiodarone bolus + 24 hrs

A bolus dose of 300 mg amiodarone over 15 mins followed by a continuous infusion at a rate of 45 mg/hr over 24 hrs.

Line of NOAF treatment
First line



Supplementary table 2 - Results of randomized trials
	Authors 

	Results
	Adverse effects
	Recommendations/ barriers for future research

	Balser et al. (1998)(1)



	Fifty-nine percent of patients receiving esmolol converted to sinus rhythm within 2 h versus 33% of patients who received diltiazem (intention to treat; p = 0.049). 
Conversion rates within 2 hours for patients with NOAF: 59% (esmolol group) versus 27% diltiazem group (p=0.067). 
By 12 h, 85% of patients who received esmolol had converted to sinus rhythm compared with 62% of patients who received diltiazem (p=0.116). Length of ICU stay (days) between the groups: Esmolol: 8.4 ± 9.5 days versus diltiazem: 
10.6 ± 13.4 days for diltiazem group; and did not find it to differ significantly. 
In-hospital mortality was also reported not significantly different, 31% in esmolol group versus 38% in diltiazem group. 
	No adverse effects











	“Although intuition suggests that ICU patients may benefit from accelerated conversion to sinus rhythm after operation, a much larger trial would be necessary to determine whether early conversion influences outcome”

	Delle Karth et al. (2001)(2)
	The number of patients achieving successful rate reduction (≥ 30%) within 4 hours was not significantly different between the groups –  n=14 (70%) in diltiazem group (group 1) versus n=11 (55%) in amiodarone bolus group (group 2) versus n=15 (75%) in amiodarone bolus + 24 hrs group (group 3) (chi-square = 1.95; p = .38). 
Conversion to sinus rhythm within 4 hours was not significantly different between the groups: n=6 (30%) group 1 versus n=8 (40%) group 2 versus n=9 (45%) group 3 (p=0.61). When the amiodarone groups were pooled, the occurrence of sinus rhythm was still not significantly different when compared to diltiazem group n=17/40 (42.5%) versus n=6/20 (30%), accordingly (chi-square = 0.88, p= .34) 
Diltiazem showed slight but significantly better rate reduction when compared with amiodarone groups (F group 1 vs. 3 = 32.6, p = .0001; F over time = 179, p = .0001; F group 1 vs. 2 = 48.7, p = .0001; F over time = 117, p = .001). Authors reported no significant difference between the amiodarone groups (F group 2 vs. 3 = 3.02 p = .08, F over time = 102.68, p = .0001). 
	Bradycardia developed in one patient in diltiazem group. Bradycardia was not observed in amiodarone groups. Hypotension resulting in discontinuation of the study drug was more common in the diltiazem group (n=6/20 [30%], n=0/20, n=1/20 [5%] for diltiazem, amiodarone bolus, and amiodarone bolus + 24 hours groups, respectively; p = .01).
	Not reported



[bookmark: _Toc69725756]Prospective comparative studies
Supplementary table 3 - Methods and characteristics of prospective comparative studies (non-RCTs) of NOAF treatments
	Study details

	Population characteristics
	Intervention
	Comparator

	Authors 
Gerlach et al. (2008)(3)

Setting
Surgical ICU

Country
USA

Sample size
n=61

%NOAF patients
n=55 (90%)
n=28 (diltiazem)
n=27 (amiodarone)

	Primary diagnosis 
Mixed population:
	
	Diltiazem
	Amiodarone

	Trauma, n
	5 
	9

	Gastrointestinal, n
	15
	11

	Vascular, n
	4
	5

	Other surgery, n
	7
	5



Mean age
Mixed population:
68.5±14.6 years (diltiazem group), 66.1±16 years (amiodarone group)
% Male
Mixed population: 
n=18 (58%) (diltiazem), n=21 (70%) (amiodarone)
Severity of illness: Not reported
%patients on vasopressors 
At the time of onset
n=11 (18%), n=8 (26%) (diltiazem) , n=3 (10%) (amiodarone) 
%patients with CVD
n=11 (18%), n=5 (16%) (diltiazem) , n=6 (20%) (amiodarone) 
% patients with acute renal failure: Not reported
% patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Not reported
	Intervention treatment given to patients during the first year of the study

Diltiazem 0.25 mg/kg IV bolus, followed by infusion of 5-15 mg/hr titrated to target heart rate less <120 beats per minute.
After 48 hours, the infusion was continued, discontinued, or switched to oral therapy at the discretion of the treating clinicians.

Line of NOAF treatment
Not specifically reported; however no other treatments reported

	Comparator treatment given to patients during the second year of the study

Amiodarone 150 mg intravenously, over at least 10 minutes, followed by infusion of 1 mg/min for 6h then decreased to 0.5mg/min. After 48 hours, the infusion was continued, discontinued, or switched to oral therapy at the discretion of the treating clinicians. 

Line of NOAF treatment
Not specifically reported; however no other treatments reported


	Authors 
Launey et al. (2019)(4)

Setting
5 academic ICUs

Country
France

Sample size
n=261
n=123 (hydrocortisone)
n=138 (no hydrocortisone)

%NOAF patients
Not applicable
	Primary diagnosis: Septic shock 

	Origin of septic shock
	HC[footnoteRef:2] [2:  Hydrocortisone ] 

	No HC

	Intra-abdominal, n (%)
	72 (59)
	72 (52)

	Thoracic, (%)
	24 (20)
	32 (23)

	Urinary, (%)
	17 (14)
	14 (10)

	Other, (%)
	10 (8)
	20 (14)



Mean age
65 ± 13 years (HC), 63 ± 15 years (no HC)
%Male
61% (HC), 58% (no HC) 
Severity of illness
Mean SOFA score (baseline)
10 ± 4 (HC), 8 ± 3 (no HC)

Mean SAPS II score (baseline) 
56 ± 20 (HC), 50 ± 20 (no HC)

Mean SOFA score reported (during the first 24 hours of septic shock)
13 ± 0 (HC), 10 ± 0 (no HC)
%patients on vasopressors 
	
	HC
	No HC

	Norepinephrine, n (%)
	122 (99)
	135 (98)

	Dobutamine, n (%)
	29 (24)
	6 (4)

	Epinephrine, (%)
	15 (12)
	10 (7)





%patients with CVD
	
	HC
	No HC

	Coronary disease, n (%)
	11 (9)
	12 (9)

	Valvular disease, n (%)
	5 (4)
	7 (5)



%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Atrial fibrillation was defined as chaotic atrial activity with no apparent P waves and irregular ventricular activity lasting at least 30 seconds
	A hydrocortisone bolus of 100mg followed by a infusion of 200mg/day for 7 days followed by a short wean if the patient remained on vasopressors.

Line of NOAF treatment
Not applicable as prophylactic treatment studied 
	No prophylactic treatment



Supplementary table 4 - Results of prospective comparative studies (non-RCTs) of NOAF treatments
	Authors 

	Methods to address confounding 
	Results
	Adverse effects
	Recommendations/ barriers for future research

	Gerlach et al. (2008)(3)







	None reported









	No differences between treatments.
24 hours conversion rate (%) 87.1 (diltiazem) and 86.7 (amiodarone) p = 0.96. Mean time to conversion (hours) 6.9 (diltiazem) and 5 (amiodarone) p = 0.35
Both groups had similar lengths of ICU stay (mean days ± SD) (13.5±11.9 days in the diltiazem group versus 11.6±10.9 days in the amiodarone group, p =0.54) and hospital length of stay (22.5±18.9 days in the diltiazem group compared to 24.2±24.2 in the amiodarone group, p =0.76)
	Transient hypotension
(diltiazem n=1, amiodarone n=2). In the diltiazem patient, hypotension resolved after decreasing the infusion rate. For the amiodarone recipients, one was treated with fluids, and the other’s blood pressure recovered spontaneously. 
	“More studies including randomized controlled trials are needed to compare the use of diltiazem versus amiodarone for conversion of post- operative AF”


	Launey et al. (2019)(4)
	The authors estimated propensity scores using a logistic regression in which treatment status (the administration of low- dose hydrocortisone) was regressed on the variables that were related to the outcome (the occurrence of AF) in the univariate analyses (P < 0.20). The inverse probability of treatment weighting (IPTW) method was then used to assign weights to the samples according to the propensity scores. 
The authors performed an additional analysis in which multivariate logistic regression was done with the same set of covariates that were used for the IPTW analysis (age; chronic renal failure and thyroid disorder; SAPS II and SOFA scores acquired at admission; cardiac surgery during the present hospitalization; corticotherapy before the onset of septic shock; dobutamine and epinephrine use during septic shock; maximum dose of catecholamine(s) during septic shock (norepinephrine, epinephrine); white blood cell count during septic shock; the presence of a central venous catheter, pulmonary artery catheter, or mediastinal drainage during septic shock; and dialysis during septic shock).
	AF was diagnosed in 57 (22%) of the patients. The AF rates were 33 (24%) and 24 (19%) in the no-HC and HC groups, respectively. In the weighted sample, the proportions of patients who developed AF were 28.8% and 16.8% in the no-HC and HC groups, respectively. The risk difference was -11.9% (95%CI: -23.4% to -0.5%, P = .040) and the relative risk was 0.58 (95% CI: 0.35-0.98, P= .041). In a multivariate logistic regression model, the estimated marginal effect was -12.6% (95% CI: -22.3% to -2.5%, P = .013)
Similar ICU length of stays (12 ± 1 days in HC group versus 13 ± 1 days in no HC group, P = .730) and hospital length of stays (34 ± 3 days in HC group versus 32 ± 3 days in no HC group, P = .560) 
ICU mortality was reported as 46 (37%) in HC group versus 33 (24%) in no HC group, P = .018.  28-day mortality was reported as 47 (38%) in HC group versus 36 (26%) in no HC group, P = .036.
	None reported
	‘It would be interesting to study high-risk patients who develop AF and the short- and long-term outcomes in patients treated or not with hydrocortisone.’




[bookmark: _Toc69725757]Retrospective comparative studies
Supplementary table 5 - Methods and characteristics of retrospective comparative studies of NOAF treatments
	Study details

	Population characteristics 
	Intervention 
	Comparator 

	Authors
Balik et al. (2017)(5)

Setting
15 bed general ICU

Country
The Czech Republic 

Sample size
n=234
n=177 (amiodarone)
n=42 (propafenone)
n=15 (metoprolol)

%NOAF patients
n = 163 (69.7%)















	Primary diagnosis: Septic shock 
Primary sources of septic shock: 
Respiratory 57.3%, Abdominal 25.2%, Urosepsis 7.3%, Wound/surgical 5.2%, Catheter related 4.2%, Maxilofacial 0.4%, Neuroinfection 0.4%
Mean age
67.8 ± 11.4 (amiodarone), 66.8 ± 11.3 (propafenone), 60.9 ± 8.3 (metoprolol)
%Male: n=139 (59.4%)
Severity of illness
At the start of the antiarrhythmic therapy
APACHE II
25 ± 11.4 (amiodarone), 23.2 ± 11.1 (propafenone), 19.4 ± 11.9 (metoprolol)
SOFA
11.1 ± 4 (amiodarone), 10.2 ± 4 (propafenone), 7.0 ± 4.2 (metoprolol)

% patients on vasopressors 
	
	Amiodarone
	Propafenone
	Metoprolol

	Dobutamine, n (%)
	24 (16.9)
	6 (7.7)
	-

	Vasopressin, n (%)
	10 (7)
	2 (2.6)
	-



% patients with CVD
n=117 (50%) 
n=79 (56%) (amiodarone) , n=34 (43.6%) (propafenone) , n=4 (28.6%) (metoprolol)
% patients with acute renal failure: n=64 (27.4%)
% patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: n=232 (99.1%); though does not specify whether this was at the onset
Serum potassium (mmol/L)
4.4 ± 0.6 (amiodarone), 4.4 ± 0.6 (propafenone), 4.3 ± 0.5 (metoprolol) 
Definition of NOAF: Not reported
	Propafenone 

The median total dose of propafenone 2.5g (IQR 1.0–4.0). The length of therapy was 5.0 days (2.0–8.5)

Line of NOAF treatment
First and second line 






















	Amiodarone

Median total dose of amiodarone was 3.0g (1.8–4.6), given by infusion over 4 (2–6) days

Line of NOAF treatment
First and second line

Metoprolol

The median IV metoprolol dose was 84mg/day (48–120).
The median length of therapy was 5 days (2-9)

Line of NOAF treatment
First line















	Authors
Cho et al. (2017)(6) (conference abstract)

Setting
Medical ICU

Country
South Korea

Sample size
n=448 

%NOAF patients
100%
	Primary diagnosis: Sepsis
Mean age: 68.2 years
%Male: 68.9%
Severity of illness
Median CHADS2VASC score: 3, Median APACHE II score: 24
%patients on vasopressors: 59.9% (at the time of NOAF onset)
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: 84.5%
Serum potassium: Not reported
Definition of NOAF: Not reported
	Rhythm control (43.5% patients)

Amiodarone used in 95.4% of rhythm control cohort

Line of NOAF treatment:
Not specified
	Rate control (56.7% patients)

Line of NOAF treatment:
Not specified

	Authors
Jaffer et al. (2016)(7) (conference abstract)

Setting
ICU

Country
USA

Sample size
n=65

%NOAF patients
100%
	Primary diagnosis: Septic shock 
Mean age: Not reported
%Male: 56%
Severity of illness: Not reported
%patients on vasopressors: Not reported
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Not reported
	Amiodarone (administered to 49% of patients)

Line of NOAF treatment:
Not specified

	Calcium channel blockers (administered to 15% of patients)

Beta blockers (administered to 12% of patients)

Line of NOAF treatment:
Not specified


	Authors
Kane and Hanes (2014)(8) (conference abstract)

Setting
ICU

Country
USA

Sample size
n=109
n=39 (hydrocortisone) 

%NOAF patients
Not applicable as prophylactic treatment studied
	Primary diagnosis: Septic shock 
Mean age: Not reported
%Male: Not reported
Severity of illness
mean APACHE IV score reported: 97 ± 32.5
%patients on vasopressors: Not reported
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Not reported
	Hydrocortisone (median duration of 4.2 days (IQR 1.1–8.1).

Line of NOAF treatment:
Not applicable as prophylactic treatment studied
	No treatment 

Line of NOAF treatment:
Not applicable

	Authors
Matsumoto et al. (2015)(9) (conference abstract)

Setting
ICU

Country
Japan

Sample size
n=276
n=116 (amiodarone)
n=160 (landiolol)
%NOAF patients: 100%
	Primary diagnosis: Not reported
Mean age: Not reported
%Male: Not reported
Severity of illness: Not reported
%patients on vasopressors: Not reported
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Not reported
	Amiodarone

A loading dose of 150mg over 30 mins followed by a continuous infusion of 20 mg/h. 

Line of NOAF treatment:
Not specified

	Landiolol

A bolus dose of 7.5mg followed by continuous infusion of 2.5 - 7.5 mg/h.

Line of NOAF treatment:
Not specified


	Authors
McKenzie Brown et al. (2018)(10)

Setting
Surgical Intensive Care Unit

Country
USA

Sample size
n=33

Initially treated with:
β-blockers n=22
amiodarone n=6
calcium channel blockers n=2
no treatment n=3

%NOAF patients
100%
NOAF with rapid ventricular rate (RVR)
	Primary diagnosis
Esophagectomy n=8, Intra-abdominal surgery n=9, Other surgery n=9, Trauma n=7
Sepsis at the time of onset (n=16 (48.5%))
Mean age: Median age (IQR) = 71 (64, 80) years
%Male: n=19 (58)
Severity of illness: not reported for baseline or onset characteristics 
%patients on vasopressors: (within 24 hours of NOAF onset): n=12 (36%)
%patients with CVD
Coronary artery disease 20%, Stroke 12%, Peripheral vascular disease 9%
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: 
Only reported for within 24 hours of onset: n=5 (15%)
Serum potassium
Patients with K < 4 mmol/L on first laboratory after AF onset: n= 15 (45%)
Definition of NOAF: “New-onset post-operative atrial fibrillation was defined as development of AF in any patient with no prior history of AF as documented in the patient history or review of available medical records. AF with RVR was defined as a heart rate >100 beats per minute based on the highest recorded rate during the period of AF” 
	β-blockers 

Line of NOAF treatment
First line



	Amiodarone
Calcium channel blockers

Line of NOAF treatment
First, second and third

Sixteen patients (48%) received a second medication due to failure to restore sinus rhythm, with amiodarone being the most common (n = 13 (81%)).


	Authors 
Mieure et al. (2011) (conference abstract)(11)

Setting
ICU

Country
USA
Sample size
n=126
n=61 (amiodarone)
n=41 (diltiazem)
n=24 (metoprolol)

%NOAF patients: 100%
	Primary diagnosis: Not reported
Mean age: Not reported
%Male: Not reported
Severity of illness: Not reported
%patients on vasopressors: Not reported
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF
“onset 120 beats per minute, bpm”
	Amiodarone

Line of NOAF treatment
Not specified

	Diltiazem 

Line of NOAF treatment
Not specified

Metoprolol

Line of NOAF treatment
Not specified


	Authors
Walkey et al. (2016)(12)

Setting
20% of hospitals in the USA


Country
USA

Sample size
n=39,693
n=14,202 (calcium channel blockers (CCB))
n=11,290 (β-blockers)
n=7,937 (digoxin)
n=6,264 (amiodarone)

%NOAF
n= 3,174
Note: outcomes reported separately on NOAF patients
	Primary diagnosis: Sepsis
Infection site, n (%)
	
	β-blocker
	CCB
	Digoxin
	Amiodarone

	Pneumonia
	3,583 (31.7)
	5,882 (41.4)
	3,118 (39.3)
	2,369 (37.8)

	GI 
	2,107 (18.7)
	1,692 (11.9)
	1,030 (13.0)
	896 (14.3)

	Urinary tract
	4,173 (37.0)
	5,439 (38.3)
	3,008 (37.9)
	1,980 (31.6)

	Skin or soft tissue
	982 (8.7)
	1,217 (8.6)
	696 (8.8)
	507 (8.1)

	Primary bacteraemia or fungemia  
	140 (1.2)
	150 (1.1)
	82 (1.0)
	76 (1.2)



Mean age
75.7 ± 11.3 years (β-blocker), 75.6 ± 11.4 years (CCB), 77.1 ± 10.7 years (digoxin), 73.1 ± 11.7 years (amiodarone)
%Male
50.4% (β-blocker), 47.4% (CCB), 48.5% (digoxin), 55.1% (amiodarone)
Severity of illness: Not reported
%patients on vasopressors
On first hospital day
β-blockers 29.1%, CCB 26.5%, Digoxin 44.1%, Amiodarone 64.0%
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: if AF was not present on admission	
	IV β-blocker (metoprolol, esmolol, atenolol, labetalol,
propranolol)

Line of NOAF treatment:
Not specified
	IV Calcium channel blocker (diltiazem, verapamil)
IV Digoxin
IV Amiodarone

Line of NOAF treatment:
Not specified

	Authors
Walkey et al. (2016)b(13)

Setting
Non-federal US hospitals

Country
USA

Sample size
n= 38,582
n=31,060 (pre-existing AF)

%NOAF
n=7522
n=5585 analysed with propensity score approach
Note: outcomes reported separately on NOAF patients
	Primary diagnosis: Sepsis
Primary infection site, n (%)
	
	Anticoagulation, n=13 611 (35.3%)
	No anticoagulation
n=24 971 (64.7%)

	Pneumonia
	5537 (40.7)
	9012 (36.1)

	Gastrointestinal tract infection
	2040 (15.0)
	3892 (15.6)

	Urinary tract infection
	4550 (33.4)
	9194 (36.8)

	Skin or soft-tissue infection
	1315 (9.7)
	1766 (7.1)

	Primary bacteremia or fungemia
	153 (1.1)
	305 (1.2)



Mean age
73.2 ± 11.7 years (anticoagulation), 75.8 ± 11.7 years (no anticoagulation)
%Male
n=6941 (51%) (anticoagulation), n=12,035 (42.2%) (no anticoagulation)
Severity of illness
mean (SD) CHA2DS2VASc score reported
3.4 (1.5) (anticoagulation), 3.6 (1.5) (no anticoagulation)
%patients on vasopressors
n=5084 (37.4%) (anticoagulation), n=10 002 (40.1%) (no anticoagulation)


%patients with CVD
	
	Anticoagulation,
n=13 611 (35.3%)
	No anticoagulation, n=24 971 (64.7%)

	Heart failure, n (%)
	5712 (42.0)
	9792 (39.2)

	Coronary heart disease or myocardial infarction, n (%)
	4532 (33.3)
	7970 (31.9)

	Valvular heart disease, n (%)
	2010 (14.8)
	3348 (13.4)



%patients with acute renal failure
acute kidney failure reported 
n= 7612 (55.9%) (anticoagulation), n= 15 814 (63.3%) (no anticoagulation)
%patients with acute respiratory failure
n= 5308 (39.0%) (anticoagulation), n= 9442 (37.8%) (no anticoagulation)
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: “incident AF that was not present on admission”
	Intravenous
or subcutaneous administration of therapeutic-dose anticoagulant.
Patients who received oral anticoagulants as their initial anticoagulant were excluded in the primary analysis.

Line of NOAF treatment:
Not applicable
	No anticoagulation 

Line of NOAF treatment:
Not applicable



Supplementary table 6 - Results of retrospective comparative studies of NOAF treatments
	Authors 

	Methods to address confounding 
	Results
	Recommendations/ barriers for the future research

	Balik et al. (2017)(5) 







	Linear regression analysis involving univariate and multivariate testing



























	Amiodarone
Restoration to sinus rhythm was observed in 74% patients in amiodarone group. Four patients were switched to amiodarone group from propafenone group due to failure to restore sinus rhythm and one patient from the metoprolol group due to haemodynamic instability. Cardioversion was achieved in 114 patients. However, 23.7% of those required additional electric cardioversion. Forty patients (26%) who failed to restore sinus rhythm were switched to propafenone group during the first 24 hours. 

Propafenone
Sinus rhythm was achieved in 88.9%. Forty patients were moved from amiodarone to propafenone. Four patients were switched from propafenone to amiodarone. Overall cardioversion success rate of 86.1% at 24 h was reported.  Of those, 35.5% needed additional electric cardioversion to achieve sinus rhythm.

Metoprolol
Sinus rhythm was restored in 92.3% patients without any additional electric cardioversion. One patient was moved to amiodarone infusion. 
Authors reported statistically not significant but higher ICU mortality of amiodarone (40.4%, OR=1.79) compared to 30.4% of propafenone and 21.4% of metoprolol. Twenty-eight-day mortality was reported highest in amiodarone group (49.6%) compared to propafenone group (39.5%) and metoprolol group (21.4%). In the univariate one-year survival analysis, long term survival of propafenone group was similar to long term survival of metoprolol group. Long term survival in both propafenone and metoprolol groups was significantly higher than in amiodarone group (HR=1.76, 95%CI (1.06; 2.3), p = 0.02). The authors confirmed the result by multivariate survival analysis. This was corrected for age, dosage of noradrenaline, SOFA score and rate of CRRT (HR=1.58, 95%CI (1.04; 2.4), p = 0.03). In the univariate analysis which excluded chronic AF patients, a one-year mortality benefit in favour of restoration of sinus rhythm in septic shock (HR=0.48, p=0.002) was showed. After adjustment for age, dosage of noradrenaline, SOFA score and presence of CRRT, the result was not statistically significant. (HR=0.67, p = 0.113).
	Not reported





























	Choi et al. (2017) (abstract)(6)
	Propensity matching
	The authors reported that patients managed by rhythm control strategy showed higher sinus conversion rate compared to those with rate control strategy (39.8% vs. 19.8%, p<0.001). However, mortality rate (54.9% vs. 49.3%, p=0.529) or thromboembolic events (5.5% vs. 7.6%, p=0.635) did not differ between the two groups.
	Not reported

	Jaffer et al. (2016) (abstract)(7)
	None
	The authors reported no significant difference between the groups in analysis of the primary outcome of mortality or for the secondary outcomes of length of ICU and hospital stay. The MELD score (liver function) at end of ICU for the amiodarone group (20.85 +/- 8.70) was significantly higher (p-value 0.03) when adjusted for age and gender compared to the control (15.40), BB (12.88) and CCB (17.10) groups.
	“Further investigation into the management of arrhythmias in septic shock is needed to further elucidate the potential benefits and harms of various pharmaceutical agents.”

	Kane and Hanes (2014) (abstract)(8)
	Multivariate regression
	The authors reported the overall incidence of AF as 34.9%. It was concluded that NOAF was significantly less common in patients
who received hydrocortisone than those who did not (20.5% vs. 42.9%, p=0.022). The authors reported that multivariate regression showed the receipt of hydrocortisone was significantly associated with a reduction in NOAF (p=0.006). No difference in mortality, AF requiring intervention, or length of stay was reported.
	“Given the incidence rate of AF in septic shock, a preventative study using HC may be appropriate. Furthermore, future studies using HC in this patient population should include AF as a secondary endpoint.” 

	Matsumoto et al. (2015) (9) (abstract) 
	Methods not reported 
	The authors reported that single drug pharmacological cardioversion was attempted with amiodarone in 26 cases (50% cardioversion rate).Single drug pharmacological cardioversion with landiolol was attempted in 42 cases (67% cardioversion rate). 
The mean time to sinus conversion: 
124 minutes (95% CI 66-182) (amiodarone) 
72 minutes (95% CI 52-91) (landiolol) No evidence of difference was found for sinus conversion rates between amiodarone and landiolol groups. The authors reported that patients receiving landiolol had statistically significant faster sinus rhythm recovery compared to those who received amiodarone. (p<0.001)
	Not reported

	McKenzie Brown et al. (2018) (10)
	Markov chain analysis to account for patients who have achieved the outcome (sinus rhythm restoration). This analysis recognises that the outcome can be achieved by different medication. 
No other methods to address confounding reported. 
	Authors reported that amiodarone was most successful achieving the rate and rhythm control in both cases, as an initial treatment and as a second line treatment – 6 patients (27%) who received β-blockers as a first line therapy converted to sinus rhythm versus 5 patients (83%) who received amiodarone as a first line treatment versus 1 patient (50%) who received calcium channel blocker as a first line treatment; 11 patients (85%) who received amiodarone as a second treatment converted to sinus rhythm versus 1 patients (33%) who received calcium channel blockers as a second line treatment converted to sinus rhythm. Markov chains analysis showed that administering amiodarone as a first, second, or third line medication was more likely to result in rate and rhythm control than if b-blockers were administered (P = 0.001). 
The greatest success rate (92%) to convert to sinus rhythm was when beta blockers were used first, followed by amiodarone. This may suggest an additive effect of the two medications.
	“Future studies are needed to further explore this and determine many unknowns including optimal dosing and route, need for anticoagulation, and duration of treatment”

	Mieure et al. (2011) (abstract) (11) 

	Methods not reported
	The ventricular rate control (VR) to <100 bpm within 24 hours from initiation of treatment was achieved in 85.2% (52/61) of amiodarone patients, 85.0% (35/41) of diltiazem patients, and 87.5% (21/24) of metoprolol patients (P=1.00). The authors reported that the mean relative heart rate reduction (±SD) was 40.5±13%, 38±16%, and 41.9±12%, in amiodarone, diltiazem, and metoprolol groups, respectively (P=0.52). Conversion to and maintenance of sinus rhythm throughout the study period occurred in 21.3% of amiodarone patients, 7.3% of diltiazem patients, and 37.5% of metoprolol patients (P=0.013).
	“A large randomized controlled trial designed to determine the optimal therapeutic strategy for a heterogeneous cohort of patients with new onset AF with RVR is needed.”

	Walkey et al. (2016) (12)
	Propensity score matching approach using over 30 covariates covering specific patient demographics, hospital characteristics, prevalent comorbidities, type of acute organ failure, and type of infection
	Beta-Blockers versus CCBs
No differences in hospital mortality between the groups; RR 0.99 (95% CI: 0.86-1.15)

Beta-Blockers versus digoxin
RR of hospital mortality for patients who received beta-blockers compared to patients who received digoxin was 0.75 (95% CI: 0.64-0.88), indicating a better outcome for patients treated with beta-blockers.

Beta-Blockers versus amiodarone
RR of hospital mortality for patients who received beta-blockers compared to patients who received amiodarone was 0.67 (95% CI: 0.59-0.77), indicating a better outcome for patients treated with beta-blockers.
	“Our outcome findings should be considered hypothesis generating and supportive of the need for future clinical trials to investigate optimal treatment of AF during sepsis”

	Walkey et al. (2016)b (13)
	A propensity score approach was used to adjust for variables representing hospital characteristics, patient demographics, comorbidities, use of intensive care, measures of acute organ dysfunction, source of infection, and year of hospitalization. 
	Authors reported relative risk (RR) of in-hospital ischemic stroke associated with anticoagulation as 0.85; 95% CI (0.57-1.27) for patients with newly diagnosed AF. The RR of bleeding associated with parenteral anticoagulation was reported as 0.97; 95%CI (0.83-1.14) for patients with newly diagnosed AF. 
	“Whereas current evidence suggests that benefits may not outweigh risks of parenteral anticoagulation for AF during sepsis, further study is warranted to determine optimal timing for restarting treatment with oral anticoagulants among patients with pre-existing AF and long-term anticoagulation strategies after hospitalization for patients with newly diagnosed AF during sepsis.”
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Supplementary table 7 - Methods and characteristics of prospective single group studies
	Study details

	Population characteristics 
	Intervention 

	Authors
Delle Karth et al. (2005)(14)

Setting
Cardiologic ICU 
Note: medical patients included in the study

Country
Austria

Sample size
n=17 (data extracted only for medical patients; the study also includes cardiac-surgical patients)

%NOAF patients
n=15 (88.2%)
	Primary diagnosis
Respiratory failure 17.6%, Heart failure 35%, Sepsis 17.6%, Cardiopulmonary resuscitation 11.7%
Mean age
Median (range) age reported: 63 (56.5–73) years
%Male: n=11 (64.7%)
Severity of illness
Median (range) SAPS II score reported: 53 (44.5–63)
%patients on vasopressors: n=15 (88.2%)
%patients with CVD: n=6 (35%) (heart failure)
%patients with acute renal failure: n=3 (17.6%)
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: n=13 (76.5%) 
Serum potassium: Not reported
Definition of NOAF
“recent-onset (< 1 h) tachycardic (> 100 beats per min) sustained (> 10 min) atrial fibrillation”
	Ibutilide

A 10-minute IV infusion of 1mg ibutilide. If AF did not terminate within 10min of the first infusion, a second 1mg infusion was given. If AF remained after 1h, ibutilide therapy was considered unsuccessful and further treatment was started at the discretion of the treating clinician.

Line of NOAF treatment:
Not specified

	Authors
Hennersdorf et al. (2002)(15)

Setting
University hospital ICU

Country
Germany 

Sample size
n=26
%NOAF patients
n=7 (27%)
Note: results reported separately for NOAF group
	Primary diagnosis
Hypertension 31%, hypertrophic obstructive cardiomyopathy 8%, dilative cardiomyopathy 12%, Cor pulmonale 15%, coronary artery disease 19%, sepsis with cardiac involvement 15%, reduced left ventricular ejection fraction 15%

Mean age: 68 ± 11 years
%Male: n= 21 (80.7%)
Severity of illness
APACHE II score, median (range): 8 (5–24)
%patients on vasopressors: Not reported

%patients with CVD
Hypertrophic obstructive cardiomyopathy 8%, dilative cardiomyopathy 12%, Cor pulmonale 15%, coronary artery disease 19%, reduced left ventricular ejection fraction 15%
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: n=19 (73%) (not specified if at the onset)
Serum potassium: Not reported
Definition of NOAF: Not reported
	A 10-minute IV infusion of 1mg ibutilide. If AF did not terminate within 10min of the first infusion, a second 1mg infusion was given.
Prior to ibutilide, all patients were given IV magnesium 1g and IV potassium if serum concentration <4.5 mmol/l).

Line of NOAF treatment:
Second line

All patients received 150mg IV amiodarone as the first line drug. If patients failed to convert back to sinus rhythm, ibutilide was given intravenously 2 h after the administration of amiodarone.

	Authors
Mayr et al. (2003)(16)

Setting
Surgical ICU

Country
Austria

Sample size
n=37

%NOAF patients
n=31 (84%)
	Primary diagnosis
Surgery type: Abdominal 35.1%, cardiac 35.1%, vascular 2.7%, trauma 10.81%, orthopaedic 8.1%, thoracic 5.4%
Pneumonia after surgery 2.7%

Mean age
Median years (range): 72 (34–94) (all patients), 67 (34–82) (primary responders), 73.5 (51–94) (non-responders) 

%Male
n=16/37 (43.2%) (all patients), n=7/13 (53.8%) (primary responders), n=9/24 (37.5%) (non-responders)

Severity of illness
Median (range) SAPS score reported: 13 (5–29) (all patients), 14 (5–29) (primary responders), 13 (9–26) (non-responders)

%patients on vasopressors
n=29/37 (78.37%) (all patients), n=10/13 (76.9%) (primary responders), n=19/24 (79.16%) (non-responders)




%patients with CVD
	
	All patients (n=37)
	Primary responders (n=13)
	Non-responders (n=24)

	Coronary artery disease, n (%)
	22 (59.45)
	7 (53.8)
	15 (62.5)

	Heart failure, n (%)
	13 (35)
	4 (30.76)
	9 (37.5)



%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium (mmol/L)
4.2 (3.5–5) (all patients), 4.2 (3.5–5) (primary responders), 4.2 (3.6–4.7) (non-responders)
Definition of NOAF
“SVT were defined as narrow-complex, non-sinus tachycardias with heart rate >100 beats/min for at least 15 mins”
	Electrical cardioversion.
If required, patients were sedated with etomidate.
A maximum of four consecutive shocks were administered.
 
In patients not responding to electrical cardioversion or in recurrent arrhythmia, intravenous antiarrhythmic therapy was started.

Line of NOAF treatment:
Not specified

	Authors
Nakamura et al. (2016)(17)

Setting
Medical/surgical ICU for in-hospital patients and emergency ICU for emergency outpatients

Country
Japan

Sample size
n=16

%NOAF patients
100%

	Primary diagnosis
Sepsis 50%, Heart failure 56.2%
Mean age: 75.0 ± 13.1 years
%Male: n=7 (43.75%)
Severity of illness
Mean APACHE II score reported: 24.3 ± 6.0
Mean SOFA score reported: 8.6 ± 3.1
%patients on vasopressors: In 62.5% of patients, noradrenaline had been given with landiolol
%patients with CVD: n=9 (56.2 %) (heart failure)
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Not reported
	Switching therapy from landiolol to a bisoprolol patch 

Switching occurred where a continuous landiolol infusion was used for AF-related tachycardia, and its administration duration reached 6 days, or where long-term therapy was expected before Day 6.
A 4mg/24h bisoprolol patch was attached and the landiolol infusion was stopped after 6h.
Median landiolol administration time before bisoprolol patch use: 88.1h. Median landiolol dosage on bisoprolol patch use: 3.1μg/kg/min. Median noradrenaline dosage on bisoprolol patch use: 0.20μg/kg/min.

Line of NOAF treatment:
Second line

	Authors
Slavik et al. (2003)(18) (conference abstract)

Setting
General ICU

Country
Canada

Sample size
Not reported

%NOAF patients
6.6% patients developed NOAF
	Primary diagnosis: Not reported
Mean age: Not reported
%Male: Not reported
Severity of illness: Not reported 
%patients on vasopressors: Not reported
%patients with CVD: Not reported
%patients with acute renal failure: Not reported 
%patients with acute respiratory failure: Not reported
%Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: Not reported 
	For NOAF rate control and conversion: IV amiodarone used in 74.5% episodes

For stroke prophylaxis: IV heparin used in 36.4% episodes

Line of NOAF treatment:
Not specified

	Authors
Sleeswijk et al. 2008(19)

Setting
12-bed tertiary ICU

Country
The Netherlands 

Sample size
n=29

%NOAF patients
100%
	Primary diagnosis
Medical patients: n=11 (magnesium responders), n=9 (magnesium non responders)
Surgery patients : n=5 (magnesium responders), n=4 (magnesium non responders) 
Primary diagnosis not reported
Mean age
64±16 years (magnesium responders), 69±17 years (magnesium non-responders)
% Male
n=14 (48%): n=7 (magnesium responders), n=7 (magnesium non-responders)
Severity of illness
Mean Apache II score reported: 19 ± 7 (all patients); 18 ± 7 (magnesium responders), 21 ±7 (magnesium non-responders)
% patients on vasopressors 
n=17 (59%) (all patients); n=8 (50%) (magnesium responders), n=9 (69%) (magnesium non responders) 
% patients with CVD
n=14 (48%) (all patients); n=5 (31%) (magnesium responders), n=9 (69%) (magnesium non responders) 
% patients with acute renal failure: Not reported
% patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: “New-onset AF was defined as newly developed AF during the ICU stay in patients without a previous history of atrial tachyarrhythmias and antiarrhythmic drug use. Diagnosis was confirmed by a 12-lead electrocardiogram (ECG).”
	Magnesium infusion.
Patients received MgSO4 bolus (0.037g/kg) followed by continuous infusion (0.025g/kg/h).
The infusion rate was reduced to half when plasma [Mg2+] was >2.0 mmol/L. The infusion was stopped and stopped when plasma [Mg2+] was >2.0 mmol/L.
Where sinus rhythm was achieved, the infusion was stopped at the discretion of the treating clinician. 

Line of NOAF treatment:
First line

Where no rhythm or rate control (<110bpm) was achieved after 1 hour of starting the MgSO4 infusion, an infusion of amiodarone (loading dose of 300mg followed by an infusion of 1200mg/24 hours) was started. Where sinus rhythm was achieved, the amiodarone infusion was stopped at the discretion of the treating clinician. 

Line of NOAF treatment
Second line



Supplementary table 8 - Results of prospective single group studies
	Authors 

	Results
	Adverse effects
	Recommendations/ barriers for the future research

	Delle Karth et al. (2005)(14)
	The authors reported that 82.4% patients converted back to sinus rhythm. The median (range) ICU length of stay was reported as 35 (13–44) days. 
The mean time to termination of the arrhythmia was 17.7 ± 12.5 minutes (range 4 to 45 min) after start of the first infusion. The total administered dose to those who were successfully converted with ibutilide ranged from 0.5 to 2 mg (mean 1.20 ± .47 mg). 
	Sustained polymorphic ventricular tachycardia reported in one patient and this required emergency direct current cardioversion. Repetitive ventricular salvos was reported in two patients and ibutilide therapy had to be discontinued. Increased ventricular premature complexes were reported in 12 patients but ibutilide infusion did not have to be stopped. One patient experienced a ventricular pause of 3 seconds before conversion to sinus rhythm. 
	Not reported

	Hennersdorf et al. (2002)(15)
	Conversion to sinus rhythm was achieved in 71% (n=5) patients with recent-onset atrial fibrillation. The remaining patients were converted successfully by external electrical cardioversion. 

	Torsade de pointes (n=3/26 (11.5%))
	Not reported 

	Mayr et al. (2003)(16)
	13 patients (35%; 95% CI, 20–53%) primarily responded to DCC with restoration of SR, of which eight patients remained in SR (24%; CI, 12–41%) at 1 hr. At 24 and 48 hrs, six (16%; CI, 6–32%) and five (13.5%; CI, 5–29%) patients remained in SR, respectively. 
Eight patients converted back to SR in response to the first DCC shock and four patients to the second DCC shock. One out of 22 patients returned to sinus rhythm after three DCC shocks, whereas no patient responded to a fourth DCC shock.
	Not reported
	“The optimal therapeutic regimen for effective and rapid termination of new-onset SVT in surgical ICU patients still remains to be established”.

	Nakamura et al. (2016)(17)
	Survival was achieved in 81.3 % of the patients in whom switching therapy was administered. The authors reported that three patients (18.75%) died of primary diseases after >3 days from switching therapy. In all patients who survived, bisoprolol patch therapy was continued on the ward.
	The authors reported that there were no obvious adverse events in any patient and switching therapy was successfully completed in all the patients.
	“It would be worth to conduct the further study investigating the efficacy of this switching therapy in the future.”

	Slavik et al. (2003)(18) (abstract)
	Authors reported that optimal rate control and conversion was achieved in 47% of NOAF episodes. 
Authors reported that optimal stroke prophylaxis was achieved in 91% of NOAF episodes. 

Note: Appropriateness of therapy assessed as optimal, appropriate and inappropriate; however, definitions not reported in the abstract 
	IV amiodarone: hypotension (35.6%) 
IV heparin: major bleeding (5%)
	Not reported 

	Sleeswijk et al. (2008)(19)
	Seven patients converted to sinus rhythm within 1 hour after the start of the MgSO4 infusion, whereas 9 patients had a decrease in ventricular rate <110 beats/min. All patients achieved cardioversion after the start of the MgSO4 infusion without any additional therapy. Mean (SD) and median (range) time until conversion in the magnesium responders was 7 (± 11) hours and 2 (1-45) hours, respectively. Addition of amiodarone after 1 hour of the MgSO4 infusion was required for 13 patients (magnesium non-responders). Of these 13 patients, 11 achieved cardioversion within 24 hours. Mean (SD) and median (range) conversion time in magnesium non responders was 13 (± 21) hours and 4 (2-78) hours, respectively. The total mean (SD) and median (range) conversion time was 9.3 (± 16.3) hours and 3 (1-78) hours, respectively. The 24-hour conversion rate in the whole study group was 90%. Magnesium responders and non-responders were analysed separately.
	Authors reported that no serious events that would cause the discontinuation of the treatment were observed during the study.
	“A randomized controlled trial is needed to investigate whether this strategy is superior to other treatment regimes.”
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Supplementary table 9 - Methods and characteristics of retrospective single group studies
	Study details

	Population characteristics 
	Intervention 

	Authors
Burris et al. (2010)(20)

Setting
Surgical ICU

Country
USA

Sample size
n=30
Note: data extracted only for patients with atrial arrythmias (total study n=120. This includes controls that did not develop arrythmias) 


%NOAF patients
Not reported
	Primary diagnosis 
General surgery 60%, vascular surgery 33%, orthopaedics 3.3%, neurosurgery 3.3%
Mean age: 66.2 ± 7.3 years
%Male: Not reported
Severity of illness: Not reported 
%patients on vasopressors: n=14 (46.6%) (intraoperative)
%patients with CVD: CAD 40%, CHF 16.7%
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported 
Serum potassium: 3.9 ± .66 mmol/L (preoperative)
Definition of NOAF: Not reported
	Amiodarone (63%)
Metoprolol (26%)
Esmolol (13.3%)
Diltiazem (6.7%)
Digoxin (3.3%)
Multiple drug regimens (10%)
Electrical cardioversion (only in combination with pharmacological treatment) n=4 (13.3%)

Line of NOAF treatment
Not specified for each treatment 










	Authors
Kanji et al. (2012)(21)

Setting
Three academic mixed medical/ surgical ICUs

Country
Canada

Sample size
n=139


%NOAF patients
100%
	Primary diagnosis
Admission diagnosis reported: sepsis 18%, respiratory failure/ pneumonia 19%, cardiogenic shock/cardiac arrest 4%, cerebrovascular accident 1%, rapid AF 4%, postoperative care 48%, other 6%
Mean age: 71.6 ± 12.5 years
%Male: n=83 (60%)
Severity of illness
Mean APACHE II score reported: 22.6 ± 9.0
%patients on vasopressors: Not reported
%patients with CVD: Coronary artery disease 29%, valvular heart disease 1%, Congestive heart failure 6%, cardiomyopathy (dilated, hypertrophic) 2%
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: n=27 (19%)
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: <3.5 mmol/L, n=15 (11%)
Definition of NOAF: “Definition for NOAF cases reported as “defined as those with no previous documented history of any atrial arrhythmia documented in the physical or electronic medical record”
	Rhythm control attempted (n=105) by administering intravenous amiodarone.

Rate control attempted (n=28) by administering β-blockers, calcium-channel blockers, or digoxin, alone or in combination.

Line of NOAF treatment
Not specified

	Authors
Kyo et al. (2019)(22)

Setting
Two mixed ICUs (emergency and medicosurgical ICU)

Country
Japan
Sample size
n=85

%NOAF patients
100%
	Primary diagnosis
	
	All patients
(n=85)
	Successful ECV (n=41)
	Unsuccessful ECV (n=44)

	Cardiovascular, n (%)
	33 (38)
	14 (34)
	19 (43)

	Pulmonary, n (%)
	26 (31)
	15 (37)
	11 (25)

	Gastrointestinal, n (%)
	10 (12)
	4 (10)
	6 (14)

	Neurology, n (%)
	4 (5)
	1 (2)
	3 (7)

	Trauma, n (%)
	3 (4)
	3 (7)
	-

	Skin and soft tissue, n (%)
	5 (6)
	2 (5)
	3 (7)

	Other, n (%)
	4 (5)
	2 (5)
	2 (5)



Mean age
median (range): 71 (64–78) (all patients), 71 (64–79) (successful ECV), 71 (62–77) (unsuccessful ECV)
%Male
n=58 (68%) (all patients), n=30 (73%) (successful ECV), n=28 (64%) (unsuccessful ECV)

Severity of illness
APACHE II score at ICU admission, median (range): 26 (17–34) (all patients), 26 (18–35) (successful ECV), 26 (16–31) (unsuccessful ECV)

SOFA score at the onset of AF, median (range): 8 (5-11) (all patients), 8 (5-12) (successful ECV), 8 (5-9) (unsuccessful ECV)

%patients on vasopressors
	
	All patients
(n=85)
	Successful ECV (n=41)
	Unsuccessful ECV (n=44)

	Norepinephrine 
	24 (28)
	12 (29)
	12 (27)

	Dopamine
	21 (25)
	10 (24)
	11 (25)

	Dobutamine
	25 (29)
	14 (34)
	11 (25)



%patients with CVD: Medical history not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset
Not specified whether at the time of onset
n=71 (84%) (all patients), n=37 (90%) (successful ECV), n=34 (77%) (unsuccessful ECV)
Serum potassium (mmol/L)
Median, range: 4.0 (3.7–4.6) (all patients), 4.2 (3.9–4.8) (successful ECV), 3.9 (3.6–4.3) (unsuccessful ECV)
Definition of NOAF: “New-onset AF was defined as the first AF rhythm on ECG occurring during an ICU stay”
	Electrical cardioversion (ECV)
Median of one (IQR, 1–2) shock per ECV session.

Line of NOAF treatment
Not specified 

	Authors
Liu et al. (2016)(23)

Setting
Medical ICU

Country
Taiwan

Sample size
n=240

%NOAF patients
100%
	Primary diagnosis
Sepsis

Infection site
	
	NOAF to sinus rhythm (SR) (n=165)
	NOAF to atrial fibrillation (AF) (n=75)

	Respiratory tract, n (%)
	112 (67.9)
	48 (64)

	Urinary tract, n (%)
	35 (21.2)
	14 (18.7)

	Gastrointestinal, n (%) 
	9 (5.5)
	5 (6.7)

	Other, n (%)
	9 (5.5)
	8 (10.7)



Mean age: 77.8 ± 10.3 (NOAF to SR), 76.2 ± 11.0 (NOAF to AF)
%Male: n= 90 (54.5%) (NOAF to SR), n= 46 (61.3%) (NOAF to AF)
Severity of illness
Mean SOFA score reported: 7.6 ± 3.0 (NOAF to SR), 9.3 ± 3.2 (NOAF to AF)
Mean APACHE II score: 22.8 ± 5.8 (NOAF to SR), 24.6 ± 6.1 (NOAF to AF)

%patients on vasopressors
	
	NOAF to SR (n=165)
	NOAF to AF 
(n=75)

	Dopamine, n (%)
	64 (38.8)
	49 (65.3)

	Norepinephrine, n (%)
	58 (35.2)
	48 (64)



%patients with CVD
	
	NOAF to SR (n=165)
	NOAF to AF
(n=75)

	Heart failure, n (%)
	35 (21.2)
	15 (20)

	Coronary artery disease, n (%)
	70 (42.4)
	37 (49.3)



%patients with acute renal failure: n=65 (39.4%) (NOAF to SR), n=39 (52.0%) (NOAF to AF)

%patients with acute respiratory failure: n=150 (90.9%) (NOAF to SR), n=71 (94.7%) (NOAF to AF)
Mechanical ventilation at NOAF onset: n=143 (86.7%) (NOAF to SR), n=69 (92.0%) (NOAF to AF)
Serum potassium (mmol/L): 4.2 ± 1.0 (NOAF to AF), 4.1 ± 0.9 (NOAF to SR)
Definition of NOAF
“The absence of P waves and irregular ventricular activity lasting for more than 30 seconds”
NOAF to AF defined as “persistent or recurrent AF 7 days after the onset of NOAF”
	Amiodarone (n=80 (33.3%))
Beta-blockers (n=88 (36.7%))
Non-dihydropyridine calcium channel blockers (n=66 (27.5%))
Digoxin glycosides (n=27 (11.3%))
Electrical cardioversion (n=8 (3.3%))

Line of NOAF treatment
Not specified for each treatment 

	Authors
Mayr et al. (2004)(24)



Setting
12-bed general and surgical ICU in a university teaching hospital

Country
Austria

Sample size
N=131

%NOAF patients
93%
	Primary diagnosis
Type of surgery
	
	All patients 
(n=131)
	Responders
(n=98)
	Non-responders (n=33)

	Cardiac, n (%)
	61 (46.56)
	46 (46.9)
	15 (45.45)

	General, n (%)
	53 (40.45)
	41 (41.8)
	12 (36.36)

	Vascular, n (%)
	7 (5.3)
	5 (5.1)
	2 (6.2)

	Trauma, n (%)
	5 (3.8)
	2 (2)
	3 (9.1)

	Orthopaedic, n (%)
	5 (3.8)
	4 (4.1)
	1 (3)



Sepsis: 23.9% (all patients), 24% (responders), 23.6 % (non-responders)

Mean age (years): 68 ± 12 (all patients), 68 ± 12 (responders), 67 ± 14 (non-responders)
%Male: n=82 (62.6%) (all patients), n= 58 (59.2%) (responders), n= 24 (72.7%) (non-responders)
Severity of illness
Mean MODS score reported: 7.5 ± 3.4 (all patients), 7.4 ± 3.4 (responders), 7.9 ± 3.5 (non-responders)

%patients on vasopressors: Not reported
%patients with CVD: Not reported
%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium: Not reported
Definition of NOAF: “New-onset supraventricular tachyarrhythmias were defined as “narrow-complex non-sinus tachyarrhythmias with heart rates ≥100 bpm lasting for longer than 30 minutes”. 
	Amiodarone infusion.
Amiodarone was infused via central venous catheter at 90 mg/h for maximum of 12 hours, followed by a weaning regimen (initially 40– 60 mg/h for maximum of 3 days, then 20 mg/h for another 5–7 days. 
Amiodarone was continued orally (200 mg TDS) in some patients.
The amiodarone infusion was stopped where the heart rate dropped below 60 bpm.

Line of NOAF treatment:
First line


	Authors
Mitric et al. (2016)(25)

Setting
Medical-surgical trauma ICU
Country
Australia 

Sample size
n=177
n=86 (no recurrence of AF)
n=91 (recurrence of AF)

%NOAF patients
100%
	Primary diagnosis: Not reported  
Mean age (years)
Median (range) age: 69 (60–75) (all patients), 65 (57–75) (no recurrence of AF), 71 (61–76) (recurrence of AF)
%Male: n=113 (64%) (all patients), n=53 (61%) (no recurrence of AF), n=60 (66%) (recurrence of AF)
Severity of illness
Median (range) APACHE II score reported: 22 (17–28) (all patients), 21 (17–26) (no recurrence of AF), 23 (17–29) (recurrence of AF)

Median (range) SAPS II score reported: 41 (31–53) (all patients), 39 (30–49) (no recurrence of AF), 44 (31–58) (recurrence of AF)

Median (range) Charlson Score reported: 2 (1–4) (all patients), 2 (1–4) (no recurrence of AF), 3 (2–5) (recurrence of AF)
%patients on vasopressors: Not reported

%patients with CVD
	
	All patients
(n=177)
	No recurrent AF (n=86)
	Recurrent AF
(n=91)

	Myocardial infarction, n (%)
	43 (24)
	17 (20)
	26 (29)

	Congestive cardiac failure, n (%)
	22 (12)
	6 (7)

	16 (18)

	Ischaemic heart disease, n (%)
	58 (33)
	23 (27)
	35 (38)

	Rheumatic heart disease, n (%)
	2 (1)
	2 (2)

	0 (0)

	Mitral valve disease, n (%)
	9 (5)
	7 (8)
	2 (2)



%patients with acute renal failure: Not reported
%patients with acute respiratory failure: Not reported
Mechanical ventilation at NOAF onset: Not reported
Serum potassium (mmol/L)
Reported as median (IQR) only for the recurrent AF group 
	
	On the day AF initially reverted (n=81)*
	On day AF recurred
(n=73)*

	K min
	4.2 (3.8–4.5)

	4.2 (4.0–4.6)

	K max
	4.3 (4.1–4.7)
	4.4 (4.1–4.7)


*Differing patient numbers due to missing data

Definition of NOAF: Defined as “a rhythm on the electrocardiogram (ECG) with replacement of P waves with rapid oscillations or fibrillatory waves that vary in size, shape and timing, associated with an irregular, frequently rapid, ventricular response when atrioventricular conduction is intact”
	Amiodarone 

Information was gathered about nature of administration (bolus, infusion, or both, and presence of any delays to administration.


	
	All patients
(n=177)
	No AF recurrence (n=86)
	AF recurrence (n=91)

	Amiodarone dosing, n (%)

Bolus only 
	23 (13)
	3 (3)
	20 (23)

	Infusion only
	62 (35)
	43 (50)
	19 (25)

	Bolus and infusion
	92 (52)
	40 (47)
	52 (57)

	Delay to infusion after bolus, hours (median (IQR))
	2 (1–4) 
(n = 74)
	2 (1–3) 
(n = 29)
	2 (1–6) 
(n = 45)


	Total dose, mg (median (IQR))
	905 
(488–1651)
	702 
(300–1117)
	1366 
(752–2711)




Line of NOAF treatment
First line



Supplementary table 10 - Results of retrospective single group studies
	Authors 

	Results
	Adverse effects
	Recommendations/ barriers for the future research

	Burris et al. (2010)(20)

	Authors reported that 33% of patients treated with amiodarone achieved successful conversion to sinus rhythm. 
Ten percent of all patients did not convert to sinus rhythm, and 6.7% of those who converted later reverted to arrhythmia. 

	Not reported






	“Randomized prospective studies are required to determine the success of alternative treatments and should provide the evidence needed to streamline management of this problem.”

	Kanji et al. (2012)(21)
	Rhythm control alone was attempted in 105 patients (103 patients were administered intravenous amiodarone and 2 patients were administered sotalol). Successful rhythm conversion was achieved in 90 (87%) patients at some point while receiving amiodarone. 38 (42%) of 90 patients reverted back to AF during their ICU stay after maintaining normal sinus rhythm for at least 24 hours after cardioversion. Authors reported that of the patients with successful rhythm conversion (n=90), 51 (57%) converted within 6 hours, and 66 (73%) converted within 24 hours. Of the 74 patients in this group who were discharged from ICU, 13 (18%) left the ICU in AF. Two patients treated with sotalol converted to sinus rhythm, but 1 patient reverted back to AF after being in sinus rhythm for 24 hours. Both patients (who received sotalol) were discharged from the ICU in normal sinus rhythm.
Twenty-eight (20%) patients were treated with rate-controlling agents alone (β-blockers, calcium-channel blockers, or digoxin, alone or in combination). Twenty-one (75%) patients converted to sinus rhythm while receiving rate-control therapy alone, and 5 (19%) of 27 ICU survivors were discharged from the ICU in AF.
	Not reported
	In the general adult critically ill population,  more research is required to determine; 1) Whether attempting rhythm control is more effective at restoring sinus rhythm than attempting rate control alone; 2) whether attempting rhythm control improves clinical outcomes; and 3) what is the optimal anticoagulation strategy in patients who develop NOAF.

	Kyo et al. (2019)(22)

	Electrical cardioversion was successful in 41 (48%) patients. From these, eleven (13%) patients maintained sinus rhythm until ICU discharge and 30 (35%) patients had recurrent AF. Among the 44 (52%) patients with unsuccessful ECV, 7 (8%) did not convert back to sinus rhythm until after ICU discharge, while 37 (44%) converted to sinus rhythm during their ICU stay.
Authors reported no difference in median length of ICU stay (days) between the patients who had successful ECV and those who had unsuccessful ECV (16 (11-17) versus 15 (7-23), respectively). 
No difference in ICU deaths was observed between groups (n=16 (39%) in successful ECV group versus 14 (32%) in unsuccessful ECV group. 
Similarly, no difference in median length of hospital stay (days) was found between the patient groups (28 (16-62) in successful ECV group versus 31 (19-60) in unsuccessful ECV group). 
Authors also did not find any difference in hospital death between the patients with successful ECV and unsuccessful ECV (21 (51%) versus 17 (39%), respectively). 
	Not reported 
	“Further studies are needed to investigate the potential factors associated with the maintenance of SR to establish a better understanding of new-onset AF in critically ill patients.”

	Liu et al. (2016)(23)
	Fifty-two from 80 patients (65%) who received amiodarone converted to sinus rhythm. 
Sixty-seven from 88 patients (76.1%) who were treated with beta-blockers converted back to sinus rhythm.
Forty-seven from 66 patients (71.21%) who were treated with Non-DHP CCBs converted to sinus rhythm. 
Fifteen from 27 patients (55.55%) treated with digoxin glycosides converted back to sinus rhythm. 
Fifty percent of patients who were treated with electrical cardioversion converted back to sinus rhythm. 
	Not reported
	“A larger, prospective comparative study is needed to elucidate the clinical implications between a rate control and a rhythm control strategy in patients with sepsis and NOAF”.

	Mayr et al. (2004)(24)
	Sinus rhythm was achieved in 54.2% of patients within the first 12 hours, in 64% within 24 hours and in 74.8% within 48 hours. Heart rate decreased significantly in all patients (–37%) during the observation period, but the decrease was more pronounced in responders than in non-responders.
The authors reported no differences in the length of SICU stay between responders and non-responders (13 ± 10 days versus 14 ± 11 days, respectively. It was reported that there was a trend of higher SICU mortality in non-responders (39.4%) than in responders (24.5%) (p=0.1; 28.2% in all patients).
	Increases in serum concentrations of creatinine and bilirubin observed.
	Not reported

	Mitric et al. (2016)(25)
	Eighty-six (49 %) patients were successfully treated with amiodarone, without recurrence of AF until discharge from ICU. The recurrence of AF occurred in 91 patients (51 %) at least once during the ICU stay, after initial successful conversion to normal sinus rhythm. 
Addition of amiodarone infusion, and continuing the infusion to ICU discharge were associated with less recurrent arrhythmia.
The median ICU length of stay was reported as 7 (4-13) days in all patients; 6 (3-12) days in patients who had no recurrence of AF and 8 (4-16) days in patients who had recurrence of AF. 
The median hospital length of stay was reported as 25 (13–58), 21 (12–46) and 31 (18–70) for all patients, patients who had no recurrence of AF and patients who had recurrence of AF, respectively. 
In total, 23 (13%) of all patients died on an ICU, 10 (12%) of patients who had no recurrence of AF and 13 (14%) of patients who had recurrence of AF. 
Forty-seven (17%) of all patients died in the hospital, 22 (26%) of patients who had no recurrent AF and 25 (27%) of patients who had recurrent AF. 
	Not reported
	“A clear dosing guide is not available and further research is required to elicit the best dosing strategy.”
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	Study details
	Reference
	Delle Karth G, Geppert A, Neunteufl T, Priglinger U, Haumer M, Gschwandtner M, et al. Amiodarone versus diltiazem for rate control in critically ill patients with atrial tachyarrhythmias. Crit Care Med 2001;29:1149-53. http://dx.doi.org/10.1097/00003246-200106000-00011 



Study design
	X
	Individually-randomized parallel-group trial

	
	Cluster-randomized parallel-group trial

	
	Individually randomized cross-over (or other matched) trial



For the purposes of this assessment, the interventions being compared are defined as
	Experimental:
	Amiodarone
	Comparator:
	Diltiazem



	Specify which outcome is being assessed for risk of bias
	Rate control



	Specify the numerical result being assessed. In case of multiple alternative analyses being presented, specify the numeric result (e.g. RR = 1.52 (95% CI 0.83 to 2.77) and/or a reference (e.g. to a table, figure or paragraph) that uniquely defines the result being assessed.
	



Is the review team’s aim for this result…?
	X
	to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect)

	
	to assess the effect of adhering to intervention (the ‘per-protocol’ effect)



If the aim is to assess the effect of adhering to intervention, select the deviations from intended intervention that should be addressed (at least one must be checked): 
	occurrence of non-protocol interventions
	failures in implementing the intervention that could have affected the outcome
	non-adherence to their assigned intervention by trial participants

Which of the following sources were obtained to help inform the risk-of-bias assessment? (tick as many as apply)
X	Journal article(s) with results of the trial
	Trial protocol
	Statistical analysis plan (SAP)
	Non-commercial trial registry record (e.g. ClinicalTrials.gov record)
	Company-owned trial registry record (e.g. GSK Clinical Study Register record)
 	“Grey literature” (e.g. unpublished thesis)
	Conference abstract(s) about the trial
	Regulatory document (e.g. Clinical Study Report, Drug Approval Package)
	Research ethics application
	Grant database summary (e.g. NIH RePORTER or Research Councils UK Gateway to Research)
	Personal communication with trialist
	Personal communication with the sponsor





Risk of bias assessment 
Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate only to sign posts to other questions, no formatting is used.

Domain 1: Risk of bias arising from the randomization process
	Signalling questions
	Comments
	Response options

	1.1 Was the allocation sequence random?
	Patients were "randomly assigned" to treatments
	NI

	1.2 Was the allocation sequence concealed until participants were enrolled and assigned to interventions?
	
	NI

	1.3 Did baseline differences between intervention groups suggest a problem with the randomization process? 
	Important baseline differences in sex and age (though could also be due to the play of chance).
	PY 

	Risk-of-bias judgement
	
	High 

	Optional: What is the predicted direction of bias arising from the randomization process?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	Participants in intensive care. No blinding of interventions given.
	PN 

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?
	
	Y 

	2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention that arose because of the trial context?
	
	NI

	2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome?
	
	NA 

	2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced between groups?
	
	NA 

	2.6 Was an appropriate analysis used to estimate the effect of assignment to intervention?
	Full ITT analysis
	Y 

	[bookmark: _Hlk508661458]2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) of the failure to analyse participants in the group to which they were randomized?
	
	NA 

	Risk-of-bias judgement
	
	Some concerns

	Optional: What is the predicted direction of bias due to deviations from intended interventions?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 2: Risk of bias due to deviations from the intended interventions (effect of adhering to intervention)
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.3. [If applicable:] If Y/PY/NI to 2.1 or 2.2: Were important non-protocol interventions balanced across intervention groups?
	
	NA / Y / PY / PN / N / NI

	2.4. [If applicable:] Were there failures in implementing the intervention that could have affected the outcome?
	
	NA / Y / PY / PN / N / NI

	2.5. [If applicable:] Was there non-adherence to the assigned intervention regimen that could have affected participants’ outcomes?
	
	NA / Y / PY / PN / N / NI

	2.6. If N/PN/NI to 2.3, or Y/PY/NI to 2.4 or 2.5: Was an appropriate analysis used to estimate the effect of adhering to the intervention?
	
	NA / Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias due to deviations from intended interventions?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 3: Missing outcome data
	Signalling questions
	Comments
	Response options

	[bookmark: _Hlk516121468]3.1 Were data for this outcome available for all, or nearly all, participants randomized?
	 
	PY 

	3.2 If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data?
	
	NA 

	3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value?
	
	NA 

	3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?
	
	NA 

	Risk-of-bias judgement
	
	Low 

	Optional: What is the predicted direction of bias due to missing outcome data?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Domain 4: Risk of bias in measurement of the outcome
	Signalling questions
	Comments
	Response options

	4.1 Was the method of measuring the outcome inappropriate?
	
	N 

	4.2 Could measurement or ascertainment of the outcome have differed between intervention groups?
	
	PN 

	4.3 If N/PN/NI to 4.1 and 4.2: Were outcome assessors aware of the intervention received by study participants?
	
	PY 

	4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by knowledge of intervention received?
	Sustained rate reduction of 30% is an objective outcome
	PN 

	[bookmark: _Hlk521515519]4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced by knowledge of intervention received?
	
	NA 

	Risk-of-bias judgement
	
	Low 

	Optional: What is the predicted direction of bias in measurement of the outcome?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Domain 5: Risk of bias in selection of the reported result
	Signalling questions
	Comments
	Response options

	5.1 Were the data that produced this result analysed in accordance with a pre-specified analysis plan that was finalized before unblinded outcome data were available for analysis?
	
	NI

	Is the numerical result being assessed likely to have been selected, on the basis of the results, from...
	
	

	5.2. ... multiple eligible outcome measurements (e.g. scales, definitions, time points) within the outcome domain?
	
	NI

	5.3 ... multiple eligible analyses of the data?
	
	NI

	Risk-of-bias judgement
	
	Some concerns

	Optional: What is the predicted direction of bias due to selection of the reported result?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Overall risk of bias 
	Risk-of-bias judgement
	
	High 

	Optional: What is the overall predicted direction of bias for this outcome?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable








	Study details
	Reference
	Balser JR, Martinez EA, Winters BD, Perdue PW, Clarke AW, Huang W, et al. Beta-adrenergic blockade accelerates conversion of postoperative supraventricular tachyarrhythmias. Anesthesiology 1998;89:1052-9. http://dx.doi.org/10.1097/00000542-199811000-00004 



Study design
	X
	Individually-randomized parallel-group trial

	
	Cluster-randomized parallel-group trial

	
	Individually randomized cross-over (or other matched) trial



For the purposes of this assessment, the interventions being compared are defined as
	Experimental:
	Diltiazem
	Comparator:
	Esmolol



	Specify which outcome is being assessed for risk of bias
	Rhythm control



	Specify the numerical result being assessed. In case of multiple alternative analyses being presented, specify the numeric result (e.g. RR = 1.52 (95% CI 0.83 to 2.77) and/or a reference (e.g. to a table, figure or paragraph) that uniquely defines the result being assessed.
	2hr conversion subgroup of AFib patients



Is the review team’s aim for this result…?
	X
	to assess the effect of assignment to intervention (the ‘intention-to-treat’ effect)

	
	to assess the effect of adhering to intervention (the ‘per-protocol’ effect)



If the aim is to assess the effect of adhering to intervention, select the deviations from intended intervention that should be addressed (at least one must be checked): 
	occurrence of non-protocol interventions
	failures in implementing the intervention that could have affected the outcome
	non-adherence to their assigned intervention by trial participants

Which of the following sources were obtained to help inform the risk-of-bias assessment? (tick as many as apply)
X	Journal article(s) with results of the trial
	Trial protocol
	Statistical analysis plan (SAP)
	Non-commercial trial registry record (e.g. ClinicalTrials.gov record)
	Company-owned trial registry record (e.g. GSK Clinical Study Register record)
 	“Grey literature” (e.g. unpublished thesis)
	Conference abstract(s) about the trial
	Regulatory document (e.g. Clinical Study Report, Drug Approval Package)
	Research ethics application
	Grant database summary (e.g. NIH RePORTER or Research Councils UK Gateway to Research)
	Personal communication with trialist
	Personal communication with the sponsor





Risk of bias assessment 
Responses underlined in green are potential markers for low risk of bias, and responses in red are potential markers for a risk of bias. Where questions relate only to sign posts to other questions, no formatting is used.
Domain 1: Risk of bias arising from the randomization process
	Signalling questions
	Comments
	Response options

	1.1 Was the allocation sequence random?
	Patients "were randomized"
	NI

	1.2 Was the allocation sequence concealed until participants were enrolled and assigned to interventions?
	
	NI

	1.3 Did baseline differences between intervention groups suggest a problem with the randomization process? 
	
	PN 

	Risk-of-bias judgement
	
	Some concerns

	Optional: What is the predicted direction of bias arising from the randomization process?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 2: Risk of bias due to deviations from the intended interventions (effect of assignment to intervention)
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	Patients were in an ICU. Abstract says study was "unblinded"
	PN 

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?
	
	Y 

	2.3. If Y/PY/NI to 2.1 or 2.2: Were there deviations from the intended intervention that arose because of the trial context?
	Similar proportions of post-randomisation use of digoxin but no reporting on the use of "DC cardioversion implemented at the discretion of physician staff"
	NI

	2.4 If Y/PY to 2.3: Were these deviations likely to have affected the outcome?
	
	NA 

	2.5. If Y/PY/NI to 2.4: Were these deviations from intended intervention balanced between groups?
	
	NA 

	2.6 Was an appropriate analysis used to estimate the effect of assignment to intervention?
	
	Y 

	2.7 If N/PN/NI to 2.6: Was there potential for a substantial impact (on the result) of the failure to analyse participants in the group to which they were randomized?
	
	NA 

	Risk-of-bias judgement
	
	Some concerns

	Optional: What is the predicted direction of bias due to deviations from intended interventions?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 2: Risk of bias due to deviations from the intended interventions (effect of adhering to intervention)
	Signalling questions
	Comments
	Response options

	2.1. Were participants aware of their assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.2. Were carers and people delivering the interventions aware of participants' assigned intervention during the trial?
	
	Y / PY / PN / N / NI

	2.3. [If applicable:] If Y/PY/NI to 2.1 or 2.2: Were important non-protocol interventions balanced across intervention groups?
	
	NA / Y / PY / PN / N / NI

	2.4. [If applicable:] Were there failures in implementing the intervention that could have affected the outcome?
	
	NA / Y / PY / PN / N / NI

	2.5. [If applicable:] Was there non-adherence to the assigned intervention regimen that could have affected participants’ outcomes?
	
	NA / Y / PY / PN / N / NI

	2.6. If N/PN/NI to 2.3, or Y/PY/NI to 2.4 or 2.5: Was an appropriate analysis used to estimate the effect of adhering to the intervention?
	
	NA / Y / PY / PN / N / NI

	Risk-of-bias judgement
	
	Low / High / Some concerns

	Optional: What is the predicted direction of bias due to deviations from intended interventions?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable




Domain 3: Missing outcome data
	Signalling questions
	Comments
	Response options

	3.1 Were data for this outcome available for all, or nearly all, participants randomized?
	  Data for all 44 patients with atrial fibrillation were reported
	Y 

	3.2 If N/PN/NI to 3.1: Is there evidence that the result was not biased by missing outcome data?
	
	NA 

	3.3 If N/PN to 3.2: Could missingness in the outcome depend on its true value?
	
	NA 

	3.4 If Y/PY/NI to 3.3: Is it likely that missingness in the outcome depended on its true value?
	
	NA 

	Risk-of-bias judgement
	
	Low 

	Optional: What is the predicted direction of bias due to missing outcome data?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Domain 4: Risk of bias in measurement of the outcome
	Signalling questions
	Comments
	Response options

	4.1 Was the method of measuring the outcome inappropriate?
	
	N 

	4.2 Could measurement or ascertainment of the outcome have differed between intervention groups?
	
	N 

	4.3 If N/PN/NI to 4.1 and 4.2: Were outcome assessors aware of the intervention received by study participants?
	Electrocardiograms and rhythm strips reviewed by a cardiologist who was blinded to treatment
	N 

	4.4 If Y/PY/NI to 4.3: Could assessment of the outcome have been influenced by knowledge of intervention received?
	
	NA 

	4.5 If Y/PY/NI to 4.4: Is it likely that assessment of the outcome was influenced by knowledge of intervention received?
	
	NA 

	Risk-of-bias judgement
	
	Low 

	Optional: What is the predicted direction of bias in measurement of the outcome?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Domain 5: Risk of bias in selection of the reported result
	Signalling questions
	Comments
	Response options

	5.1 Were the data that produced this result analysed in accordance with a pre-specified analysis plan that was finalized before unblinded outcome data were available for analysis?
	
	NI

	Is the numerical result being assessed likely to have been selected, on the basis of the results, from...
	
	

	5.2. ... multiple eligible outcome measurements (e.g. scales, definitions, time points) within the outcome domain?
	Likely that there is only one way in which the outcome can be measured
	PN 

	5.3 ... multiple eligible analyses of the data?
	Outcome likely to be analysable in only one way
	PN 

	Risk-of-bias judgement
	
	Some concerns

	Optional: What is the predicted direction of bias due to selection of the reported result?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





Overall risk of bias 
	Risk-of-bias judgement
	
	Some concerns

	Optional: What is the overall predicted direction of bias for this outcome?
	
	NA / Favours experimental / Favours comparator / Towards null /Away from null / Unpredictable





This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.



[bookmark: _Toc69725762]Risk of bias assessment for large non-randomized studies
Supplementary table 11 - Risk of bias assessments for large non-randomised studies
	Study*
	Domain of bias

	
	Confounding
	Other domains

	
	Outcome
	Results
	Covariates to be controlled
	Risk of bias judgement
	

	Launey 2019 (4)
	Incidence of NOAF
	RD -11.9% (95% CI: -23.4% to 
-0.5%), RR 0.58 (95% CI: 0.35 to 0.98)
	Age, sex, preceding cardiovascular disease, acute renal failure, acute respiratory failure, APACHE score, and the use of vasopressors (26)
	Serious

Due to missing covariates (sex, preceding cardiovascular disease, and the use of vasopressors)
	N/A

	Walkey 2016 (12)
	Mortality
	RR 0.99 (95% CI: 0.86 to 1.15), RR 0.75 (95% CI: 0.64 to 0.88), RR 0.67 (95% CI: 0.59 to 0.77)
	Sickness score e.g. SOFA or individual components of score
	Serious 

Although a comprehensive list of relevant covariates was used, it is unclear how many of the variables were measured at baseline (i.e. just prior to treatment). Acute organ failure was recorded at admission.
Reliability or validity of covariate measurement was low enough to expect the possibility of serious residual confounding
	N/A

	Walkey 2016b (13)











	Stroke; Bleeding
	Stroke: RR 0.85 (95% CI 0.57 to 1.27)

Bleeding: 0.97 (95% CI: 0.83 to 1.14)
	For stroke: Age, Sex, Heart failure, Hypertension, Diabetes, Carotid artery disease, Hypercholesterolaemia

For bleeding: ± illness severity, systemic inflammation, type and location of surgery, nutritional status, invasive devices, and acute coagulopathy and thrombocytopaenia
	Serious for both outcomes

For stroke: Due to missing covariates (carotid artery disease and hypercholesterolaemia)

For bleeding: Although a comprehensive list of relevant covariates was used, it is unclear how many of the variables were measured at baseline (i.e. just prior to treatment). 

Reliability or validity of covariate measurement was low enough to expect the possibility of serious residual confounding
	N/A


[bookmark: _Toc69725763]Further summary tables
Supplementary table 12 - Overview of the primary study evidence by intervention and study design
	Intervention
	Study design

	
	RCT
	Prospective comparative
	Retrospective comparative
	Prospective non-comparative studies
	Retrospective non-comparative studies

	Pharmacological treatments
	Amiodarone
	Delle Karth et al 2001, n=60
	Gerlach et al 2008, n=61
	Walkey et al 2016, n=3174 
Cho et al 2017, n=448 
Matsumoto et al 2015, n=276 
Balik et al 2017, n=234
Mieure et al 2011, n=126 
Jaffer et al 2016, n=65
McKenzie Brown et al 2018, n=33
	Sleeswijk et al 2008, n=29 
Slavik et al 2003, n= not reported
	Liu et al 2016, n=240 
Mitric et al 2016, n=177 
Kanji et al 2012, n=139 
Mayr et al 2004, n=131 
Burris et al 2010, n=30

	
	Beta blockers
	Balser et al 1998, n=55
	No studies
	Walkey et al 2016, n=3174 
Matsumoto et al 2015, n=276 
Balik et al 2017, n=234
Mieure et al 2011, n=126 
Jaffer et al 2016, n=65
McKenzie Brown et al 2018, n=33
	Nakamura et al 2016, n=16
	Liu et al 2016, n=240 
Kanji et al 2012, n=139 
Burris et al 2010, n=30

	
	Calcium-channel blockers
	Delle Karth et al 2001, n=60 
Balser et al 1998, n=55
	Gerlach et al 2008, n=61
	Walkey et al 2016, n=3174 
Mieure et al 2011, n=126 
Jaffer et al 2016, n=65
McKenzie Brown et al 2018, n=33
	No studies
	Liu et al 2016, n=240 
Burris et al 2010, n=30

	
	Propafenone 
	No studies
	No studies
	Balik et al 2017, n=234
	No studies
	No studies

	
	Digoxin
	No studies
	No studies
	Walkey et al 2016, n=3174
	No studies
	Liu et al 2016, n=240 
Burris et al 2010, n=30

	
	Ibutilide
	No studies
	No studies
	No studies
	Hennersdorf et al 2002, n=26
Delle Karth et al 2005, n=17
	No studies

	
	Magnesium sulphate infusion
	No studies
	No studies
	No studies
	Sleeswijk et al 2008, n=29
	No studies

	Prophylactic treatments
	Hydrocortisone
	No studies
	Launey et al 2019, n=261
	Kane and Hanes 2014, n=109
	No studies
	No studies

	Electrical treatments
	Direct-current cardioversion (DCC)
	No studies
	No studies
	No studies
	Mayr et al 2003, n=37
	No studies

	
	Electrical cardioversion (ECV)
	No studies
	No studies
	No studies
	No studies
	Liu et al 2016, n=240 
Kyo et al 2019, n=85

	Anticoagulants
	No studies
	No studies
	Walkey et al 2016b, n=7522
	Slavik et al 2003, n= not reported
	No studies







Supplementary table 13 - Characteristics and methods of studies comparing beta blockers and digoxin
	Authors 
	Sample size and setting
	Primary diagnosis
	Study design and risk of bias
	Intervention
	Rate control outcome
	Rhythm control outcome
	Mortality outcome

	Walkey et al. (2016)
	n= 3,174[footnoteRef:3] (NOAF patients) [3:  Includes calcium channel blockers and amiodarone (see T groups] 


Setting: USA
	Sepsis
	Retrospective comparative

Risk of bias: Serious
	Beta blockers (metoprolol, esmolol, atenolol, labetalol,
propranolol) versus digoxin
	Not assessed
	Not assessed
	Hospital: RR[footnoteRef:4] 0.75 (95% CI: 0.64-0.88) [4:  Relative risk] 






Supplementary table 14 - Characteristics and methods of studies comparing anticoagulation and no treatment
	Authors 
	Sample size and setting
	Primary diagnosis
	Study design and risk of bias
	Intervention
	Stroke outcome
	Bleeding outcome
	Mortality outcome

	Walkey et al. (2016)b (13)
	n=7522 (NOAF patients)
n=5585 (NOAF patients analysed with propensity score approach)

Setting: USA
	Sepsis
	Retrospective comparative

Risk of bias: Serious
	Anticoagulants (intravenous heparin sodium, subcutaneous enoxaparin sodium, 
subcutaneous dalteparin sodium, 
fondaparinux sodium, warfarin sodium) versus no treatment
	RR[footnoteRef:5] 0.85 (95% CI: 0.57 - 1.27) [5:  Relative risk] 

	RR 0.97 (95% CI: 0.83 to 1.14)
	Not assessed







[bookmark: _Toc69725764]Summary of reviews, surveys and opinion pieces 
[bookmark: _Toc69725765]Reviews and guidelines

Twelve review articles (27-38) were included in the current review. Of these, two were systematic reviews (27, 30), eight were narrative review articles (28, 31-33, 36, 38) and four were review articles (29, 34, 35, 37)  that proposed a treatment algorithm based on available evidence. Most included reviews (27-29, 31-35, 37, 38) (n=10) were published after 2012. No guidelines were identified in this scoping review. 
[bookmark: _Toc69725766]Systematic reviews

Yoshida et al. (2015) conducted a systematic review of epidemiology, prevention, and treatment of NOAF in critically ill patients (27). One database was searched, and eligibility criteria were specified for study inclusion in the systematic review. The authors assessed the methodological quality of included studies using the GRADE system. No studies on NOAF prevention were included in the systematic review, and five studies investigating treatments for NOAF were eligible. The five included studies, of which one was an RCT, evaluated the effectiveness of NOAF treatments such as amiodarone, beta blockers, calcium channel blockers, digoxin, magnesium sulphate, and direct current cardioversion. However, no conclusive findings on the treatment strategies were reported. The authors concluded that the current evidence for NOAF management in general ICU population is very limited and further research is urgently needed (27).
In 2008, Kanji et al. published a systematic review of RCTs assessing the treatments of NOAF in noncardiac ICU patients (30). Three databases were systematically searched, study eligibility criteria were clearly specified, and quality assessment of each included RCT was conducted using a basic rating instrument (the Jadad scale). Four RCTs which assessed the efficiency of procainamide, flecainide, esmolol, amiodarone, verapamil, diltiazem, and magnesium were included in the Kanji et al. review. Two RCTs had a study population consisting of <70% NOAF patients (and so were not eligible for this scoping review). The authors were not able to make evidence-based recommendations for pharmacologic rhythm conversion strategies for a general ICU NOAF population due to considerable methodological heterogeneity of the included RCTs. The need for well-designed and adequately powered RCTs to evaluate treatment strategies for critically ill patients with NOAF was emphasised. Moreover, it was recommended that future research should address treatments of choice and goals of care using a standardized outcome measure of success (30).
[bookmark: _Toc69725767]Other types of review 

The evidence on pharmacological (28, 29, 31-37), and electrical (29, 33, 36, 37) treatment strategies for NOAF was discussed in the other review articles. Four articles (28, 31, 33, 37) discussed the management of NOAF in sepsis patients, and six articles (31, 34-38) reviewed the literature on anticoagulation strategies for critically ill patients with NOAF.  
Pharmacological treatments
It was widely reported that management of arrhythmias in critical care settings is a major problem (33, 36) and research on optimal therapeutic strategies for critically-ill patients with NOAF is urgently needed (28, 29, 31-33, 35-37). Some articles (29, 32, 35) argued that beta blockers may be a reasonable first-choice treatment due to the current evidence of decreased mortality (29), and improved heart rate control (29, 32). In contrast, some authors discussed amiodarone as a potentially effective treatment (28, 31, 33, 34, 36) based on current evidence and its widespread use, though it was also recognised that amiodarone has potentially significant side effects (28, 34, 36). Other pharmacological treatments such as propafenone (28, 36), calcium channel blockers (29, 36, 37), digoxin (28, 29, 36), and ibutilide (36) were discussed though no conclusive findings were made. Four articles (29, 34, 35, 37) proposed a treatment algorithm but the algorithms should be interpreted cautiously as they were developed based on limited evidence which was not identified and critiqued systematically. 
Electrical treatments 
Reviews suggested direct current cardioversion might often be unsuccessful (29) and might be also associated with high relapse rate (29, 36). More evidence in critically ill populations is needed to support this (36), and the current findings should be used to guide research in therapy and mechanisms. 
Anticoagulants
A review article (36) concluded that there was no clear evidence whether stroke risk reduction outweighs the increased risk of bleeding when using therapeutic anticoagulation in critically ill patients with NOAF. Labbe et al. (2015) reported a high frequency of major bleeding events and recommended to administer anticoagulation therapy only in patients with the highest risk of arterial thromboembolic events (38). This assertion of high bleeding rates referenced one study that did not compare bleeding events between patients that received anticoagulation and those that did not, and one study that found no significant difference in bleeding events between these two groups. A patient-centred single-case decision approach whether to use anticoagulant therapy was also suggested in another review (35). Sibley and Muscedere (2015) recommended initiating anticoagulation if AF persists for more than 48 hours, and in patients with high risk of arterial thromboembolic events (35). Only one review article (35) discussed which drug would be appropriate to use for anticoagulation in ICU patients. Unfractionated heparin was reported to be a drug of choice for critically-ill patients due to its short half-life and reversibility with protamine; however, it must be noted that the authors of the review did not provide any references for this statement (35). 
[bookmark: _Toc69725768]Surveys and opinion pieces
[bookmark: _Toc69725769]Surveys

Only one survey (39) was identified in the current review. The UK-wide survey on the practice of the management of NOAF in critically ill patients was conducted in 2016 and was sent to all members of the Intensive Care Society. Three thousand one hundred fifty-two questionnaires were sent, and 397 responses were received. The survey included questions on demographic variables of participants and their critical care unit, and a set of questions aimed to determine the management strategies for NOAF and anticoagulation practice. Seventy-two percent of respondents were consultants, 46% worked in a District General Hospital, and 81% worked in a mixed ICU. The authors reported that 81% of respondents used amiodarone for the treatment of NOAF. Only 12% of respondents reported using beta-blockers. It was reported that 64% of respondents would not use anticoagulant therapy in critically ill patients with NOAF, while 31% of respondents would start anticoagulation within 72 hours. The survey revealed that low or high molecular weight heparin was considered appropriate for anticoagulant therapy (39). The limitations of this survey should be considered. Firstly, it was sent only to the members of the Intensive Care Society and this cohort represents two thirds of practicing intensivists in the UK. And secondly, the survey had a very low response rate of 13%, indicating that the results might not represent current practice in the UK. 
[bookmark: _Toc69725770]Opinion pieces
Four opinion pieces (40-43) were identified in the current review. Two (42, 43) were published in 2008 and are responses to a systematic review of RCTs investigating treatments for NOAF in critically-ill non cardiac ICU population (30). Both authors agree with the conclusion by Kanji et al. (2008) – the evidence is lacking, and the answers still need to be provided. Walton (2008) believes that the best agent for use in NOAF is amiodarone as it combines rapid rate control effects and a low risk of precipitating ventricular tachyarrhythmias (42). However, Trohman (2008) favours the use of beta-blockers as the initial pharmacotherapy (43). Both authors (42, 43) emphasised that treatments must be carefully studied to design an evidence-based approach to guide treatment strategies in NOAF patients on an ICU.
Walkey et al. (2015) recommends beta-blockers as a reasonable first choice of initial AF therapy, given the limited and indirect evidence (40). The authors also commented on managing risks of stroke and concluded that evidence is currently lacking on risks of bleeding and estimates of stroke risk reduction associated with use of anticoagulation in critically ill patients. Therefore, the authors did not recommend using anticoagulation in NOAF patients with elevated bleeding risk as it is not currently known whether the benefits outweigh the risks (40). 
Vieillard‑Baron and Boyd (2017) suggest a non-antiarrhythmic-based approach to reduce NOAF by optimising electrolytes and fluid status, limitation of sympathetic activation, and control of the central venous catheter position before considering any anti-arrhythmic drugs (41). It must be noted that this treatment strategy was developed by the authors and was based on pathophysiology of AF and its risk factors present in patients with sepsis. No high-quality evidence is available to support this treatment approach.





[bookmark: _Toc69725771]Excluded studies
[bookmark: _Toc69725772]Excluded studies on full text with reason for exclusion
	
Study
	Excluded based on

	
	Population
	Study design
	Outcome
	Intervention

	AACN Bold Voices (2018)
	
	X
	
	

	Agnihotri et al. (2017)
	X
	
	
	

	Akella et al. (2017)
	X
	
	
	

	Akhtar et al. (2011)
	X
	
	
	

	Al-Hashimi et al. (2012)
	X
	
	
	

	Al-Khafaji et al. (2006)
	
	X
	
	

	Ambrus et al. (2015)
	
	
	
	X

	Anane et al. (2011)
	
	
	X
	

	Ando et al. (2004)
	X
	
	
	

	Arita et al. (2017)
	
	X
	
	

	Arnautovic et al. (2018)
	X
	
	
	

	Arrigo et al. (2014)
	
	X
	
	

	Arrigo et al. (2015)
	X
	
	
	

	Arrigo et al. (2016)
	
	X
	
	

	Arrigo et al. (2018)
	
	
	
	X

	Arrigo et al. (2018)
	
	
	
	X

	Arsura et al. (1987)
	X
	
	
	

	Aydogdu et al. (2017) 
	X
	
	
	

	Badheka et al. (2012)
	X
	
	
	

	Balik (2018)
	X
	
	
	

	Balik et al. (2016)
	
	
	X
	

	Barranco et al. (1994)
	X
	
	
	

	Bender et al. (1996)
	
	
	X
	

	Bernal et al. (2018)
	
	
	
	X

	Bernard et al. (2003)
	X
	
	
	

	Bowles et al. (1990)
	X
	
	
	

	Carrera et al. (2016)
	
	
	
	X

	Champion (2015)
	X
	
	
	

	Champion (2017)
	
	X
	
	

	Champion et al. (2018)
	X
	
	
	

	Chapman et al. (1993)
	X
	
	
	

	Clayton et al. (2018)
	
	
	
	X

	Clemo et al. (1998)
	X
	
	
	

	Crawford et al. (2007)
	X
	
	
	

	Darwish et al. (2011)
	X
	
	
	

	Darwish et al. (2013)
	X
	
	
	

	Davies et al. (1992)
	X
	
	
	

	Delle Karth et al. (2003)
	
	
	
	X

	Duarte et al. (2017)
	
	
	
	X

	Duarte et al. (2019)
	
	X
	
	

	Duby et al. (2017)
	
	
	
	X

	Eckardt (2014)
	
	X
	
	

	Edwards et al. (1986)
	X
	
	
	

	Edwards et al. (1987)
	X
	
	
	

	Faniel et all. (1981)
	X
	
	
	

	Flato et al. (2011)
	X
	
	
	

	Friedman et al. (1991)
	X
	
	
	

	Fu et al. (2018)
	
	
	
	X

	Gandhi et al. (2015)
	
	
	X
	

	Ganguly et al. (2015)
	
	
	
	X

	Gibb et al. (2018)
	
	X
	
	

	Goodman et al. (2008)
	X
	
	
	

	Gray (1988)
	X
	
	
	

	Gray et al. (2016)
	X
	
	
	

	Guenancia et al. (2016)
	
	
	
	X

	Guenancia et al. (2018) 
	
	
	
	X

	Guha et al. (2019)
	
	
	
	X

	Guillot et al. (2009)
	
	X
	
	

	Hadjizacharia et al. (2011)
	X
	
	
	

	Hampden-Martin et al. (2018)
	
	
	X
	

	Harazim et al. (2017)
	
	X
	
	

	Hayashi et al. (2005)
	X
	
	
	

	Heinz (2006)
	X
	
	
	

	Heinz (2008)
	
	
	
	X

	Heinz (2013)
	
	X
	
	

	Hilkens et al. (2009)
	
	
	X
	

	Holt (1989)
	X
	
	
	

	Hughes et al. (2000)
	X
	
	
	

	Iberti et al. (1986)
	X
	
	
	

	Ito et al. (2006)
	X
	
	
	

	Jelliffe (2016)
	
	
	
	X

	Jenkins et al. (2016)
	
	X
	
	

	Kanjanahattakij et al. (2018)
	
	
	
	X

	Karth et al. (2000)
	
	X
	
	

	Kerton et al. (2018) 
	X
	
	
	

	Khoguli et al. (1994)
	X
	
	
	

	Khoury et al. (2018)
	
	X
	
	

	Klein Klouwenberg et al. (2017)
	
	
	X
	

	Krumpl et al. (2012)
	X
	
	
	

	Kumar (1996)
	X
	
	
	

	Labakis et al. (2013)
	
	
	
	X

	Leelathanalerk et al. (2017)
	
	
	X
	

	Lewis et al. (2016)
	
	
	
	X

	Lim et al. (2004)
	X
	
	
	

	Makrygiannis et al. (2014)
	
	
	X
	

	Malik et al. (2013)
	X
	
	
	

	Marik et al. (2000)
	X
	
	
	

	Marinheiro et al. (2016)
	
	
	X
	

	Marque et al. (2012)
	
	X
	
	

	Meierhenrich et al. (2010)
	
	
	X
	

	Miller et al. (2018)
	
	X
	
	

	Mirhoseini et al. (2018) 
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