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AbstrACt
Introduction Supraventricular arrhythmias contribute 
to haemodynamic compromise in septic shock. A 
retrospective study generated the hypothesis that 
propafenone could be more effective than amiodarone 
in achieving and maintaining sinus rhythm (SR). Certain 
echocardiographic parameters may predict a successful 
cardioversion and help in the decision on rhythm or rate 
control strategy.
Methods and analysis The trial includes septic shock 
patients with new- onset arrhythmia, but without severe 
impairment of the left ventricular ejection fraction. After 
baseline echocardiography, the patient is randomised to 
receive a bolus and maintenance dose of either amiodarone 
or propafenone. The primary outcome is the proportion 
of patients that have achieved rhythm control at 24 hours 
after the start of the infusion. The secondary outcomes are 
the percentages of patients that needed rescue treatments 
(DC cardioversion or unblinding and crossover of the 
antiarrhythmics), the recurrence of arrhythmias, intensive 
care unit mortality, 28- day and 1- year mortality. In the 
posthoc analysis, we separately assess subgroups of 
patients with pulmonary hypertension and right ventricular 
dysfunction. In the exploratory part of the study, we assess 
whether the presence of a transmitral diastolic A wave 
and its higher velocity- time integral is predictive for the 
sustainability of mechanical SR and whether the indexed 
left atrial endsystolic volume is predictive of recurrent 
arrhythmia. Considering that the restoration of SR within 
24 hours occurred in 74% of the amiodarone- treated patients 
and in 89% of the patients treated with propafenone, we 
plan to include 200 patients to have an 80% chance to 
demonstrate the superiority of propafenone at p=0.05.
Ethics and dissemination The trial is recruiting patients 
according to its second protocol version approved by 
the University Hospital Ethical Board on the 6 October 
2017 (No. 1691/16S- IV). The results will be disseminated 
through peer reviewed publications and conference 
presentations.

trial registration number NCT03029169.

IntroduCtIon
The incidence of supraventricular (SV) 
arrhythmias varies between 8% and 25% 
in the critically ill depending on the illness 
severity.1–5 New onset SV arrhythmias are a 
contributor to diastolic and systolic heart 
failure.6 Loss of atrial systole associates with 
two to five times increased mortality among 
critically ill patients1–3 which is in contrast to 

strengths and limitations of this study

 ⇒ Randomised controlled trial comparing propafenone 
versus amiodarone in septic shock patients with 
normal to moderately reduced ejection fraction of 
left ventricle (EF_LV) should eliminate the bias of 
previous trials where patients with all levels of LV 
systolic function and various illness severities were 
compared.

 ⇒ The trial should answer the issue of safety of the 1C 
class agent propafenone given within the summary 
of product characteristics in the critically ill—in con-
trast to the older trials on less severely ill patients.

 ⇒ The outcomes of cardioverted patients with improved 
diastolic function will be compared with matched 
patients who remain in persisting arrhythmias.

 ⇒ The analysis of applied complex echocardiogra-
phy protocol may propose simple echo parameters 
which may help in the decision on rhythm versus 
rate control approach.

 ⇒ Due to the scarcity of data in the current literature, 
the hypotheses are based on a single large retro-
spective study on septic shock patients with SV 
arrhythmias.
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Figure 1 Univariate analysis showing long- term survival 
of the propafenone patients similar to the metoprolol group 
and higher than in the amiodarone medicated patients in 
septic shock (HR1.76 (1.06 to 2.3), p=0.024). Copied from the 
author’s pilot retrospective study.4

lacking evidence that reverting back to sinus rhythm (SR) 
improves outcome.7 8 The uncertainty whether to aim for 
rate control rather than for rhythm control therapy also 
originates from the observed recurrence of arrhythmias 
and the side effects of the antiarrhythmics.

Besides improving oxygenation, preload and electro-
lyte corrections, the electric cardioversion is indicated in 
unstable patients with no contraindications and is more 
feasible in combination with an antiarrhythmic agent due 
to high rates of an early relapse of atrial fibrillation (AF).9

The data on various antiarrhythmic medications in 
the current literature show some important limita-
tions, particularly the absence of an echocardiographic 
protocol before deciding on treatment.6 Some of the 
available studies lack an attempt to avoid potentially 
unfeasible medication in an unstable, critically ill patient. 
For example, a large pool (36%) of patients in sepsis 
was medicated with calcium channel blockers which can 
help with rate control at the cost of reducing ventricular 
contractility and promotion of vasodilatation. These 
side effects may impact on haemodynamic stability in a 
patient with left ventricular compromise and/or septic 
vasoplegia.10 In the studies suggesting beneficial effects 
of betablockers,11–14 haemodynamic monitoring did 
not include echocardiography and the comparisons 
to control patients were fraught with high mortality of 
the control group.12 Particularly, the severe left ventric-
ular (LV) systolic dysfunction and conduction disorders 
should be excluded prior to beta- blocker administration 
in the septic shock patients.13 15

The mainstay of antiarrhythmic therapy6 is represented 
by amiodarone which is preferred for its lower cardio-
depressant side effect compared with other agents and 
electric cardioversion.1 16–18 Extensive use of amiodarone 
contrasts with its multiorgan side effects and its applica-
tion even in patients with normal LV systolic function19 20 
demonstrates poor compliance with current guidelines.21 
Hypotension may occur due to amiodarone’s vasodila-
tatory effects and QTc prolongation associates with the 
occurrence of torsades- des- pointes type of ventricular 
tachycardia. In the long- term administration the adverse 
effects involve particularly thyroid function,22 hepatic 
dysfunction,23 interstitial pneumonia and pulmonary 
fibrosis.24–26

The use of 1C agents has been discouraged by studies 
describing poor outcome during long- term adminis-
tration in the cardiology population.27 Few available 
case reports demonstrate serious adverse effects appar-
ently related to the dose- related cardiotoxicity.27–29 
Consequently, 1C class agents like propafenone and 
flecainide30 are scarcely used in the critically ill. In 
contrast to flecainide and encainide, propafenone is 
derived from propandiolamine, which is a chemical 
compound of betablockers and acts on the rapid depo-
larizing phase (phase 0) and also, to a minimal extent, 
on beta- adrenergic receptors.31–33 Compared with 
flecainide, propafenone also lacks any evidence of its 
relationship to mortality.34

Our retrospective study4 5 suggests that propafenone 
might be feasible to restore SR without an adverse effect 
on haemodynamics and with a possible benefit on the 
outcome of the septic shock patients (figure 1).4 5 A 
chance to cardiovert seemed to be significantly higher 
under propafenone than in amiodarone and was close 
to the cardioversion rates of the betablocker metopr-
olol. No secondary arrhythmias or conduction disorders 
requiring treatment other than adjustment of the rate 
of infusion were observed.4 5 Another recent retrospec-
tive study found faster and more successful cardioversion 
with propafenone as compared with amiodarone for new 
onset atrial fibrillation in an emergency department. The 
safety profiles of the two agents were not different.35

The current trial is intended to prospectively verify 
the efficacy and safety of propafenone administered 
under echocardiography control in the critically ill with 
septic shock. The trial also challenges the concept of 
amiodarone applied as a relatively toxic universal anti-
arrhythmic agent with a similar short- term safety profile 
as propafenone, while being slower and less efficient in 
cardioverting a SV arrhythmia in a septic shock patient. 
The authors also hypothesise that actively pursuing SR and 
cardioverting patients may contribute to the therapy of 
diastolic dysfunction with a positive impact on mortality.7

MEthods/dEsIgn
We designed a prospective double- blinded randomised 
trial comparing propafenone to amiodarone admin-
istered for a SV arrhythmia in critically ill patients with 
septic shock.

Primary aims
The trial should prove that propafenone is more effi-
cient than amiodarone in cardioverting a SV arrhythmia 
in patients with normal to moderately reduced ejection 
fraction of left ventricle (EF_LV) at 24 hours from the 
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Figure 2 Multivariate analysis showing insignificant 
12- month benefit in cardioverting septic shock patients to 
sinus rhythm (HR 0.67, p=0.113). Copied from the author’s 
pilot retrospective study.4

Figure 3 Flowchart of the study.

onset. The rationale stems from the retrospective data set 
where the primary cardioversion rate of SV arrhythmia 
under propafenone was 88.9% vs 73.5% under 
amiodarone.4 5 The authors also expect faster cardiover-
sion under propafenone and lower rates of arrhythmia 
recurrence in the propafenone group. Despite prejudices 
arising particularly from the CAST trial and case reports 
on dose dependent toxicity, research should prove the 
safety of the 1C class agent propafenone given within the 
summary of product characteristics.28 30 The retrospec-
tive study4 5 has shown that the intensive care unit (ICU) 
and 28- day mortalities of patients treated with propafe-
none were better than the parameters of the amiodarone 
patients. In other words, propafenone administration 
did not increase mortality as suggested by the older trials 
on non- ICU patients.27–29 Moreover, patients with a SV 
arrhythmia treated with propafenone had a significantly 
better adjusted 12- month survival than the critically ill 
treated with amiodarone (figure 1). If proven, physicians 
could avoid a widespread use of amiodarone in the criti-
cally ill.

The cardioverted patients (rhythm control) may show-
case better outcome parameters (ICU mortality, 28- day 
mortality, 1- year mortality) than those remaining in an 
acute onset arrhythmia (rate control). A rationale beyond 
this hypothesis is in the pilot study,4 5 which also included 
patients with severe LV dysfunction and associated higher 
rates of recurrent SV arrhythmias. Focusing on only 
normal to moderate LV systolic dysfunction may mini-
mise bias associated with arrhythmia treatment of patients 
with severe LV systolic dysfunction. Likewise, patients with 
severe LV dysfunction were also included in the published 
trials dealing with either 1C class antiarrhythmics (eg, 
CAST trial),27 or in the trials studying rhythm versus rate 
control (eg, AFFIRM, RACE or AF- CHF Trial).36–39 Due 
to high success of rhythm control therapy (74.4% and 
87% excluding chronic AF) in the retrospective study on 
234 patients,4 5 the group with persisting acute onset SV 
arrhythmia was significantly smaller in number causing an 
asymmetry in statistic evaluation. This may also account 
for not significantly better outcome of the cardioverted 
versus those remaining in the SV arrhythmias (figure 2).

secondary aims
The presence of a transmitral diastolic A wave and its 
higher velocity- time integral at 4- hour postcardioversion 
would indicate a presence of mechanical SR. A small or 
negligible A wave may represent only the electric sinus 
in the absence of its mechanical correlate. This finding 
could be related to the increased indexed left atrial 
end- systolic volume (LAVi) and to a recurrence of a 
SV arrhythmia.40 41 The LAVi in all patients and altered 
filling pressures estimated by echocardiography could be 
predictive of arrhythmia recurrence.42 43

Propafenone could be more efficient than amiodarone 
in patients with pulmonary hypertension and rightven-
tricular (RV) dysfunction without left ventricular systolic 
dysfunction.

A left ventricular relaxation disorder and a pseudo-
normal LV filling are more dependent on the atrial kick 
compared with the restrictive LV filling which is often 
accompanied by a dilated poorly contracting left atrium. 
The classic stratification of diastolic dysfunction relates 
to the patient’s prognosis in septic shock.44 Hence, a 
complex echo assessment may contribute to the decision 
whether to aim for rhythm or for rate control only. Evalu-
ation of the Doppler parameters will depend on rhythm, 
heart rate, regularity of arrhythmia and peripheral pulse 
deficit.40 42
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Figure 4 SPIRIT table for the schedule of enrolment, 
interventions and assessments.

Flowchart and study setting
Patients are randomised by the unblinded team lead 
by a research nurse. The planned number of included 
patients is 100 in each arm of the study with a total of 
220 randomised patients. A dropout of 10% is antici-
pated. The estimated duration of the study is 4 years 
including follow- up. The patients have been recruited 
since November 2017 in three university hospital ICUs. 
The department of Anaesthesia and Intensive Care of 
the General University Hospital has been performing 
for years as a teaching centre for critical care echocar-
diography and ultrasound. Together with the Coronary 
Care Unit of the General University Hospital, both 
departments are integrated as a Complex Cardiovascular 
Centre. The department of Anaesthesia and Intensive 
Care of the University Hospital Vinohrady is a mainstay of 
the Complex Prague Trauma Centre.

Inclusion criteria
The study targets adult patients (16–85 years) in septic 
shock with a new onset SV arrhythmia or known parox-
ysmal SV arrhythmia who show normal or mildly to 
moderately reduced LV systolic function according to 
the echocardiography examination (ie, EF_LV ≥35%)
(figure 3). A diagnosis of septic shock is made according 
to the 2016 definition45 as sepsis with a vasopressor 
requirement to maintain a mean arterial pressure of 
65 mm Hg or greater. The arterial lactate level should be 
greater than 2 mmol/L in the absence of hypovolaemia 
or low cardiac output. The highest arterial lactate level 
is recorded, that is, lactate <2.0 mmol/L at the time of 
randomisation does not exclude a patient from the study. 
This might also be justified by the reported incidence 
of sepsis- related cardiac dysfunction which is highest 
72–96 hours after the onset of septic shock.46 The pres-
ence of a suspected infection is for the purpose of this 
study defined as a positivity of at least one inflammatory 
marker of the monitored Creactive protein and procal-
citonin and a clinical decision to administer antibiotic 
treatment for a specified infection source.

ExClusIon CrItErIA
The study respects all exclusion criteria for a blinded 
administration of propafenone or amiodarone. These 
are severe LV systolic dysfunction (ie, EF <35%), a history 
indicating more than the first degree atrioventricular 
(AV) block and high dose vasopressor therapy repre-
sented by continuous norepinephrine administration of 
more than 1.0 ug/ kg. min. Contraindications to randomi-
sation are known intolerance to amiodarone or propafe-
none, iodine allergy and an active thyroid disease other 
than chronic hormone substitution for benign goitre. An 
interstitial pneumonia is not considered a contraindica-
tion to randomisation with regard to delayed effects of 
amiodarone on the lung parenchyma26 and expected short 
period of its administration. Similarly, liver dysfunction is 
not a contraindication for amiodarone assuming a titrated 

short duration of the medication. Chronic persistent AF 
represents an exclusion while known chronic paroxysmal 
AF is not an exclusion criterion. Patients dependent on a 
pacemaker or after a Maze procedure are also excluded.

Interventions and research protocol
Screened patients will have a haemodynamic examina-
tion provided according to the study protocol. With the 
onset of arrhythmia, the usual treatment is expected 
including preload correction, reduction of unnecessary 
vasopressors, ion supplementation (aiming particularly 
for K+>4.0 mM and Mg2+>1.0 mM) and maintenance of 
tissue oxygen delivery. Echocardiography should also 
guide optimisation of preload.

The complex protocol is formatted in an electronic case 
report form (CRF). After checking up the inclusion and 
exclusion criteria the CRF allocates the patients randomly 
using built in software (http://www.randomization.com) 
into the propafenone or amiodarone arm (figure 3).

The patient’s characteristics include the illness severity 
scores, source of septic shock, data on mechanical venti-
lation and homeostasis, baseline haemodynamic data, 
baseline laboratory data, patient’s medications, haemo-
dynamic data at proposed steps plus follow- up data 
including outcome (figure 4).

Haemodynamic evaluation includes ICU standard plus 
echocardiography (figure 4). The study team involves 
eight intensivists with a European Accreditation in Echo-
cardiography (either ESC or EACTA backed) and three 
qualified cardiologists- intensivists.

By no means is an antiarrhythmic given out of the 
summary of product characteristics. Both arms will have 
standard treatment, and there are no limits to electric 
cardioversion as part of the treatment which is indicated 
at anytime in haemodynamic compromise and in signs of 
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low cardiac output or insufficient perfusion pressures due 
to arrhythmia.

The propafenone arm constitutes administering a bolus 
of 35–70 mg of intravenous propafenone followed by a 
continuous infusion of 400–840 mg/24 hours in a black 
syringe. The amiodarone arm constitutes administering a 
bolus of 150–300 mg of intravenous amiodarone followed 
by a continuous infusion of 600–1800 mg/24 hours in a 
black syringe.

A 12- lead ECG is taken every 12 hours while on the antiar-
rhythmic infusion. Besides echocardiography prerandomi-
sation the control echocardiography is performed 1- hour 
postcardioversion and 4- hour postcardioversion. Echocar-
diography is also performed every day until cardioversion, 
it is also mandatory in any kind of haemodynamic insta-
bility. All the Doppler measurements are recorded at end- 
expiration and three cardiac cycles when in SR and 5–10 
during arrhythmia are analysed and averaged. All record-
ings should be acquired with an ECG (lead II), and ideally, 
at the speed of 100 mm/s.

If electrically cardioverted in addition to administered 
pharmacotherapy, then echocardiography is performed 
1- hour postcardioversion and 4- hour postcardioversion.

If cardioverted later than within 24 hours after rando-
misation, then echocardiography is performed at 1 hour 
and 4 hours after cardioversion. The times of cardiover-
sion and arrhythmia relapses are always recorded.

If a patient spontaneously cardioverts before the drug 
is administered, that is, between randomisation and 
drip initiation, the patient is monitored accordingly and 
included in the intention- to- treat analysis.

Primary outcome measures
1. The efficacy in restoration of SR assessed as the pro-

portion of patients who are in SR 24 hours after the 
beginning of the infusion of the study drug and re-
main in SR until discharge from ICU. The primary out-
come will be assessed in all randomised patients (ie, 
intention- to- treat analysis).

2. A priori defined subgroup analysis: Primary outcome 
will be analysed in the following subgroups of pa-
tients: (1) with and without indexed LAVi higher than 
>40 mL/m2. (2) with and without pulmonary hyper-
tension (defined as pulmonary artery systolic pressures 
(PAPs)>40 mm Hg) associated with moderate to se-
vere RV dysfunction (dilated RV with tricuspidannular 
plane excursion <15 mm).

secondary outcome measures
1. The cumulative proportion of patients receiving 

rescue treatment for arrhythmia defined as direct 
current cardioversion or administration of an alter-
native antiarrhythmic drug during the first 24 hours 
(cross- over from one arm to the other resulting in 
unblinding of the study, eg, from amiodarone to 
propafenone due to a persisting arrhythmia or from 
propafenone to amiodarone due to a decrease in LV 
systolic function).

2. The cumulative proportion of patients receiving res-
cue treatment for arrhythmia defined as direct current 
cardioversion, cross- over to the alternative study drug 
or another antiarrhythmic drug during ICU stay.

3. Mortality at discharge from ICU, at 28 days and at 
1 year.

4. Vasopressor- free days at day 28.

safety issues and patient’s monitoring
Besides cardioversion monitoring, transthoracic echocar-
diography is also acquired in any kind of haemodynamic 
instability (ie, change in vasopressor support). This is 
important to avoid administering a potentially cardiode-
pressant propafenone in a patient developing septic cardio-
myopathy. Twelve- hourly 12- lead ECG for the monitoring 
of conduction times (PQ, QRS, QTc) is performed while 
the patient is on the antiarrhythmic infusion. In case of an 
AV block of the first degree or extension of the conduc-
tion times (QRS or QTc), the slowing or temporary ceasing 
of the medication in relation to heart rate is mandatory. 
Adjustment of the infusion rate or eventual termination of 
an antiarrhythmic medication does not exclude the patient 
from the study. Cessation of medication after reaching SR 
equally does not exclude the patient. If an infusion is inter-
rupted and restarted, then the number of infusion hours 
are counted up as a sum of infusion hours.

In case of progression of septic cardiomyopathy and a 
decrease of contractility (decrease of EFLV to <35%) or 
a progression of mitral regurgitation with a risk of low 
cardiac output the study drug is unblinded and propafe-
none discontinued. Further treatment is decided by the 
clinician. If the study is unblinded due to haemodynamic 
instability, the second drug after study arm cross- over is 
administered without an initial bolus.

Anytime the patient becomes haemodynamically 
unstable or has another reason (as per discretion of the 
treating clinician) to benefit from electric cardioversion 
(DCC), then DCC is delivered without delay.

Should there be a concern at any point in time about 
the safety of the drug, the treating clinicians are encour-
aged to unblind the treatment drug without delay and 
alter the treatment accordingly. The course of the trial 
is regularly reported to the hospital Ethical Board which 
acts as the research supervising body. The minimum 
frequency of the report is once per year throughout the 
duration of the trial which is proposed from 2018 to 2021.

statistics and power analysis
All analysis will be conducted in R Core Team (2019) 
and will be available together with the raw data. Explor-
atory data analysis will be performed for both baseline 
and outcome parameters. Continuous parameters will be 
described as means and SD and as medians and the IQRs 
if not normally distributed. Log- normally distributed 
parameters will be logarithmically transformed if needed. 
Binary data will be described as counts and frequencies. 
Statistical significances of differences between groups will 
be described as OR, HR or mean difference according to 
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the type of analysis with 95% CI. Both intention- to- treat 
and per protocol analysis will be performed.

The primary outcome (proportion of patients that have 
achieved rhythm control at 24 hours after the start of the 
infusion) will be analysed using logistic regression and time 
to event analysis (Cox regression). The secondary outcomes 
(proportion of patients that needed rescue treatments), 
recurrence of arrhythmias, ICU mortality, 28- day and 
1- year mortality will be analysed using logistic regression. If 
significant differences in baseline characteristics are found 
between analysed groups, then multivariate regression for 
adjustments to these variables will be performed.

The required number of patients is based on the power 
analysis and data from the pilot retrospective study.4 5 
The entry parameters for sample size analysis were esti-
mated by the probabilities of cardioversion of 75% for the 
amiodarone group and 90% for the propafenone group 
within 24 hours from the onset of arrhythmia, randomis-
ation ratio 1:1, p=0.05 and power 0.8. To achieve a statis-
tically significant difference under these conditions, 100 
patients need to be included into each group, altogether 
200 patients into the trial. Assuming 10% drop out the 
authors plan to randomise 220 patients.

Ethics approval and dissemination
The written informed consent is sought from the patient’s 
next of kin. The results will be disseminated through peer 
reviewed publications and conference presentations. The 
study repository will be created with the dataset avail-
able after study completion. The recruitment has begun 
through the electronic CRF on the 23 October 2017 and 
is expected to be completed in December 2021.

Patient and public involvement
Patients and public are not involved in the design and 
conduct of the study. The results of the trial will be 
disseminated to the involved patients and their next of 
kin on their requests, which is offered during collection 
of the informed consents.

limitations and conclusions
The available literature on SV arrhythmias in septic shock 
shows critically ill patients with a high predicted mortality, 
intermittent positive pressure ventilation (IPPV) rate of 
99% and high rates of continuous renal replacement 
therapy (27%–31%).4 5 Up to now, all the authors adhered 
to the septic shock criteria based on volume non- responsive 
systemic inflammatory response syndrome with a need for 
a vasopressor and antibiotic therapy administered for an 
infectious source.47 Applying the novel septic shock criteria 
of 201645 may increase specificity at the cost of lacking sensi-
tivity to include even those who could potentially benefit 
from septic shock therapy.48 If applying the results of the 
current trial to less severe patients, for example, those clas-
sified according to the older criteria, the SOFA score and a 
median arterial lactate level may serve as controls adjusting 
the studied population in context of the novel septic shock 
criteria published in 2016.45

The hypothesis that propafenone might be superior 
to amiodarone in cardioverting newly appearing SV 
arrhythmia with an impact on the long- term outcome 
may not be proved due to the confounding factors of the 
retrospective study.4 5 Although being statistically insignifi-
cant, LV systolic function was mildly higher in the propafe-
none and betablocker patients compared with those on 
amiodarone. The severe LV systolic dysfunctions were 
medicated with amiodarone, the same being applied to 
patients on a higher dosage of norepinephrine compared 
with the patients with moderate to mild LV systolic dysfunc-
tion and those with a lower dosage of norepinephrine in 
the propafenone and betablocker groups.4 5

The retrospective study also included patients with a 
cross- over from an unsuccessful antiarrhythmic therapy to 
another group during 24 hours as part of the rhythm control 
strategy. This increased the pool of the propafenone patients 
after administering the agent in patients who were not able 
to cardiovert and maintain SR on amiodarone.4 5 This, so 
far, might represent an unreported synergistic effect of the 
two antiarrhythmic agents on achieving a high cardiover-
sion rate, yet with a very acceptable safety profile.4 5 The 
current prospective trial allows a cross- over between the 
arms however, only in a haemodynamic instability and with 
immediate unblinding.

The observed median age in an adult ICU varies around 
55–65 years. The age- related prevalence of hypertension 
and ischaemic heart disease suggests a large proportion of 
patients with a benefit of atrial systole and thus an indica-
tion for the rhythm control approach.7 The prevalence of 
newly occurring SV arrhythmias and the broad spectrum 
of potentially reversible triggers in the critically ill offer 
an opportunity for cardioversion in closely monitored 
patients rather than in ambulatory patients in cardiology. 
Moreover, septic shock is often fraught with diastolic 
dysfunction and to restore SR might be of paramount 
importance for the therapy of diastolic heart failure.
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