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	Trial title	
	STudy into the REversal of Septic Shock with Beta Blockade Landiolol (Beta Blockade)

	Acronym
	STRESS-L

	Chief Investigator 
	Dr Tony Whitehouse 

	Clinical Phase
	Phase IIb

	Trial Design
	Open-label, no blinding, multi-centre, randomised phase IIb controlled trial. No placebo

	Sample size
	340 participants

	Primary objective
	To assess the efficacy, tolerability, safety and mechanisms of beta-blockade in patients with septic shock requiring prolonged (>24 hours) support with high-dose vasopressor agents.

	Population
	Adult patients in an intensive care unit (ICU) diagnosed with septic shock as defined by consensus criteria (Sepsis-3) who, having received adequate fluid resuscitation, are receiving noradrenaline treatment at >=0.1mcg/kg/min continuously for longer than 24 hours (but less than 72 hours) to maintain a predefined mean arterial pressure (usually of 65 mmHg) and continue to have a heart rate (HR) of more than 94 bpm (>=95bpm).

	IMP
	Landiolol infusion (1 – 40 µg/kg/min) to maintain heart rate of 80-94 beats per minute.

	Treatment Duration
	Landiolol infusion should continue until the HR is consistently below 95 bpm. Landiolol infusion should continue whilst in ICU only and even if vasopressor support has finished. Landiolol should be weaned and, if necessary, stopped whilst the HR is below 80 bpm. It may be restarted at any point before the defined End of Noradrenaline Treatment (up until 12 hours after noradrenaline treatment is stopped)Once the end of noradrenaline treatment visit has passed and the landiolol has been stopped for 12 hours or more, it should not be restarted. The maximum treatment duration is 14 days.

	Follow up Duration
	Participants will be followed up on the study for up to 90 days

	Planned Trial Period
	51 months

	Eligibility criteria
	[bookmark: _Toc360024823][bookmark: _Toc374012151]Inclusion criteria
· [bookmark: _Toc360024824][bookmark: _Toc374012152] Aged 18 years or above
· Being treated on an ICU
· Septic shock according to internationally accepted definitions*
· Heart rate ≥95 bpm ( at the time of randomisation)
· Receiving vasopressor support to maintain a target blood pressure for ≥24 hours 
· Are being treated with noradrenaline at a rate ≥ 0.1mcg/kg/min
*Sepsis -3 definitions:
· confirmed or suspected infection requiring antibiotic therapy
· new organ dysfunction, as evidenced by an increase in Sequential Organ Failure Assessment (SOFA) score ≥2
· a blood lactate >2 mmol/l at any point during shock resuscitation
· vasopressor therapy to maintain mean arterial pressure (MAP) ≥65 mmHg 
In particular the presence of a blood lactate > 2 mmol/l is only necessary for the diagnosis of septic shock and is NOT necessary for randomisation 24 hours later.
Exclusion criteria
· Tachycardia as a result of pain, discomfort from medical devices (including endotracheal tubes), during interventions or other patient distress
· Any form of vasodilatory shock that is not caused by sepsis
· Noradrenaline dose <0.1 mcg/kg/min 
· > 72 hours after start of vasopressor therapy 
· [bookmark: _GoBack]<12 hours since noradrenaline to treat a medical condition other than septic shock stopped
· Having pre-existing severe cardiac dysfunction (NYHA grade 4 or more)
· Having pre-existing severe pulmonary hypertension (mean PA pressures > 55mmHg)
· Acute severe bronchospasm (due to asthma or COPD)
· Untreated second or third degree heart block
· Untreated phaeochromocytoma 
· Prinzmetal's angina
· A past history of ischaemic stroke or transient ischaemic attack (TIA) or untreated severe carotid stenosis
· Advanced liver disease with Child-Pugh Score of ≥B
· Known sensitivity to beta-blockers
· Patient / legal representative unwilling to provide written informed consent
· Known to be pregnant 
· Terminal illness other than septic shock with a life expectancy < 28 days
· Participants who have been administered an investigational medicinal product for another research trial in the past 30 days
· Patients in whom the clinical team feel are about to finish their noradrenaline therapy
· Decision of withdrawal of care is in place or imminently anticipated
· Receiving extracorporeal membrane oxygenation (ECMO) treatment

	Outcome measures
	[bookmark: _Toc374012153]Primary endpoint 
[bookmark: _Toc374012154]Mean SOFA score whilst on ICU after randomisation (up to a maximum of 14 days)
Secondary endpoints
Patient-centered outcomes:
· 28-day, hospital and 90-day survival
· Dose and duration of vasopressor treatment (total daily administered doses) 
· ICU and hospital length of stay
Exploratory mechanistic outcomes:
· Myocardial Injury – Troponin-T, Beta Natriuretic Peptide, Creatine Kinase-MB, Arrhythmia
· Metabolic Function – changes in plasma lactate concentration, plasma free fatty acid concentration, control of serum blood glucose, changes in insulin requirements
· Immune Function – Plasma concentrations of cytokines, plasma C-reactive concentration protein, neutrophil phagocytic and oxidative burst activity (selected sites)
[bookmark: _Toc360024825]Safety outcomes:
· Number of episodes of bradycardia (HR <50 bpm)
· Bradycardia with haemodynamic compromise requiring intervention
· Significant hypotension requiring intervention
· Heart block
· Arrhythmia with haemodynamic compromise requiring intervention.

	Randomisation and blinding
	Participants will be randomised strictly sequentially as participants are eligible for randomisation using a 1:1 ratio. Randomisation will be stratified by recruiting site and noradrenaline dose. A web-based system will be used.
It is not possible for this trial to be blinded as the dose of landiolol must be titrated to achieve a target HR.
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