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• State name, role & your hospital site in the 
chat function

• Using the chat function/raise hand

• Mute microphone when others presenting

• Recording meeting

‘Virtual’ Housekeeping!
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BACKGROUND TO 
STRESS-L AND WHY 
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Prof Tony Whitehouse



STudy into the REversal of Septic 
Shock with Landiolol 

Prof Tony Whitehouse 

Consultant Critical Care and Anaesthesia, QEHB

University of Birmingham



Morelli A et al
JAMA. 2013 Oct 23;310(16):1683-91. doi:10.1001/jama.2013.278477.
PMID: 24108526
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• Criticisms / Comments

– Very Sick Population

• Median dose of noradrenaline approaching 0.4ug/kg/min at enrolment

• High prevalence of multi-resistant organisms cultured

– High use of levosimendan 49.4% in esmolol group

– 28 day mortality of 80% in the control group

– A non-standard method of calculating SAPS II scores



What was the mechanism for 
these findings?

Heart Rate Control or Immune Modulation?



• 'The Stressed Heart'

– Beta-blockers are established 
treatment

– Excessive sympathetic 
activation also leads 
inflammation, oxidative stress, 
and abnormal calcium handling 

• left ventricular dilatation, apical 
ballooning, myocardial stunning, 
apoptosis, and necrosis.

• Takotsubo  cardiomyopathy

– ?Excess mortality from 
Ischaemic Heart Disease

Heart rate control or Immune modulation?



• Spleen, thymus and bone marrow 
are innervated by the sympathetic 
system

• Majority of lymphoid tissue express 
beta-adrenergic receptors on their 
surface

• Survival benefits associated with 
heart rate reduction induced by 
beta-blockade

– Mice, rats and pigs

Heart rate control or Immune modulation?









296 patients with severe sepsis or 
septic shock and pre-existing, 
chronic oral beta-blocker therapy
Decreased:

Hospital (P=0.03)
28-day (P=0.04)
90-day mortality (40.7% vs 

52.7%; P=0.046) in contrast to beta-
blocker cessation
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• NIHR EME funded £1.6 million

– QEHB as Sponsor

– Multi-Centre, UK-wide

• Randomised trial

– Can't blind because HR not affected in untreated group

• Open to 35 centres initially

– Now able to open to 51

• TOTAL: 340 Patients

STRESS-L Trial
Are Beta-Blockers Effective in Septic Shock?



• All ICU Patients to be screened

– SEPSIS 3 + adequate fluid resuscitation + vasopressor support >24 hours + 
Tachycardia>95 bpm

– Receiving 0.1 mcg/kg/min Noradrenaline

– Randomised to receive Standard Care or Standard Care + Landiolol to achieve 
HR 85-95 bpm

• Exclusions

– Pre-existing beta-blockers

– Severe cardiac dysfunction (NYHA grade 3 or more)

– Untreated second or third degree heart block

– Standard contraindications to beta blockers such as asthma and severe 
Raynaud’s disease

– ‘Chronic’ Infections or patients likely to have recurrent infection e.g. Acute 
Pancreatitis

STRESS-L Trial
Are Beta-Blockers Effective in Septic Shock?



• Randomisation to Standard Care or Standard Care + Landiolol

– Landiolol provided gratis by manufacturers

– Landiolol dose to be titrated until HR<95

• Protocolised but Pragmatic BP and HR management

– Trial taking place in highly monitored environment with staff who are skilled in 
the daily use of CV active drugs

• Daily collection of SOFA score for 14 days or until ICU discharge

– SOFA score is a set of 6 parameters each daily collected in ICU as part of 
routine care

– Central Lab Blood on Pre, D1, 2, 4 and 6

STRESS-L Trial
Are Beta-Blockers Effective in Septic Shock?



• Primary Outcome

– Change in SOFA score over ICU admission or 14 days

STRESS-L Trial
Are Beta-Blockers Effective in Septic Shock?



• Secondary outcomes

– Mortality / Length of Stay (ICU / Hospital)

– ∆ CV Support (SOFA / SAPS)

– Changes in:

• inflammatory cytokines (IL-6, IL-10) 

• markers of myocyte damage (B-type Natriuretic Peptide (BNP), troponin) 

• Catecholamines, cortisol and lipid metabolites

– A sub-group of patients 

• Phagocytic and oxidative burst activity 

• Immature neutrophils CD16

STRESS-L Trial
Are Beta-Blockers Effective in Septic Shock?



Operations
Warwick CTU

QEHB R&D

Data Monitoring Group
Chair: David Harrison, ICNARC

Prof Paul Dark, Manchester

Prof Rupert Pearce, Barts and 
London

Trial Steering Group
Chair: Prof Tim Walsh, 

Edinburgh

Prof Charles Hinds, Barts and 
London

Prof Claire Hulme, Leeds

Karen Keates, Lay Member

Scientific Management 
Group

Prof Janet Lord

Prof Mervyn Singer

Dr T Whitehouse



Thank you





Lee Bettles

PPI representative
STRESS-L



Background



The fear of 
Sepsis



The 
‘blessing’ 
of Sepsis



Life is a 
decision



PPI work



Thank you!

Any 
questions?



TRIAL RECRUITMENT 
STATUS, CHANGES SINCE 

COVID AND SUPPORT 
FOR SITES

Emma Skilton
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Trial recruitment status

• Most recent patient recruited: 31 May 
2021

• Total number of patients recruited:119

• Continued support from NIHR EME

• Current recruitment extension: Feb 
2022

• Costed extension to be submitted 
August 2021

221 further 
patients 
required



Trial site status

• Sites restarted and open: 15

• Sites restarted since COVID but currently 
paused to screening: 9

• Sites pending restart since COVID: 12



STRESS-L Recruitment sites

Open 

On hold/in set up



• COVID patients eligible but do not take bloods 
• Verbal consent can be sought from patient or Personal 

Legal Representative. An impartial witness must 
countersign the consent form. Process fully documented in 
medical notes including how the impartial witness was 
selected.

• Blood sampling will continue beyond End of 
Noradrenaline visit. 

• IMP temperature excursion procedure 

Updated info since COVID



Co-enrolment

• Key to facilitating research and creating a collaborative environment

• Current approved co-enrolling trials:

 PIM COVID (COVID trial)

 RECOVERY-RS (COVID trial)

 REMAP CAP (COVID trial)

 A-STOP

 ADAPT-Sepsis

 BLING III

 CRYOSTAT-2

 EFFORT

 EuroPN

 FLO-ELA

 GenOMICC

 ISARIC/WHO Clinical Characterisation Protocol for Severe Emerging (COVID trial)

 Infections
 Oral Health VAP
 PHIND
 PQIP
 REST
 STARRT-AKI
 TAME
 TARDIS
 UKLVR
 VACIRiSS
 IMPACT 2
 UK-ROX
 PHIND



Trial resources





Trial resources

Eligibility card 
laminates

Landiolol dosage chart laminates

ICU Staff and 
Relative posters

CI Certificate of 
Appreciation 

Landiolol infusion 
flowchart

Landiolol & Noradrenaline 
flowchart



Support for sites

• Managed Recovery Process status confirmed – urgent and CRN 
support available



Support for sites

• Bi-monthly CRN meetings with PI’s

• 1:1 telephone/email support 
07385 029 213  stress-l@Warwick.ac.uk

• Monthly site teleconference check ins
Next: Tuesday 13 July 15:00 – 15:30

• Associate PI scheme

mailto:stress-l@Warwick.ac.uk


NEW SITES SET UP 
PROCESS

Belinder Ghuman 



New sites set up process

Key requirements

• ICU/HDU facilities 

• Admit septic shock & tachycardic 
patients

• Do not routinely use beta blockers to 
treat septic shock

• IMP fridge storage facilities & 
calibrated thermometer on ICU & 
pharmacy 

• Minimal weekend work to process 
blood samples.

• ICU experience & confident with 
routine data collection from ICU 
medical records. 



New sites set up process

Funding
•£800 pharmacy set up, maintenance and close down 
fee issued upon greenlight
•£500 per patient recruitment and follow up fee
•£7.53 per participant – drug accountability per 
patient
•£12.54 per participant – drug dispensing per patient

https://warwick.ac.uk/fac/sci/med/rese
arch/ctu/trials/stressl/health/sitesetup/

https://warwick.ac.uk/fac/sci/med/research/ctu/trials/stressl/health/sitesetup/


EXPERIENCES OF 
RECRUITING SITES

Royal Liverpool 

Derriford



Prof Dr med Ingeborg Welters
Critical Care Research Team

Royal Liverpool University Hospital

Phone: 0151 706 2410

Email: ITUresearchteam@rlbuht.nhs.uk

Our STRESS-L journey



Study preparation:

• Good research infrastructure
• 5 critical care research nurses (part-time)

• 2-4 clinical research fellows (part-time)

• Consultant coinvestigators

• Screening and recruitment 7 days/week

• Discussion of trial at Directorate level

• Presentation of STRESS-L trial at doctors’ induction

• Teaching of bedside nursing staff

• Good relationship between research and bedside staff

• Early approach of relatives for consent



Recruitment:

• January 2019: STRESS-L opened
• 216 patients screened

• 6 patients recruited
• 3 patients treated with landiolol

• 3 patients received standard care

• June 2019: First patient 
recruited

• 3 Interventional patients 
• August 2019

• January 2020

• May 2021

• Duration of Landiolol treatment
• 1st patient: 5 days 

• 2nd patient: 14 days 

• 3rd patient: 6 days



Breakdown of excluded patients:

• HR < 95 bpm
• Nearly 50%

• Noradrenaline  <0.1mcg/kg/min
• About 10%

• Withdrawal of care or dying:
• <10%

• Declined consent
• <5%

• (Previous B-Blocker treatment)
• About 10%

• Other:
• About 15%



Impact of COVID-19

• Screening & Recruitment paused for all non-COVID studies
• 17.3.2020 - 11.9.2020

• Since 11.9.2021: COVID patients included in screening

• September 2020 – February 2021:
• 2nd and 3rd COVID surge:

• Only 13 patients screened

• Majority of COVID patients not eligible:
• No septic shock (no lactate >2.0, noradrenaline requirement too low)

• Since March 2021: 33 patients screened

• May 2021: 2 patients recruited



Experience with landiolol treatment:

What worked well:

• Randomisation early in the day

• Training of bedside nurses

• Ongoing staff support at bedside
• Titration of landiolol
• Evening phone calls after handover

• Visible landiolol effect 
• Within 30-45 mins
• Good heart rate reduction

• Little variation in landiolol dose

• No difficulties in weaning of landiolol

What was challenging:

• Maintaining engagement amongst 
nursing and medical staff

• Lack of confidence to use unknown 
drug

• Reluctance to titrate landiolol according 
to protocol

• Protocol deviations especially out of 
hours

• Implementation of tight alarm limits 

• Provision of study drug supply out of 
hours



A challenging patient:

• Young patient

• Complex history of haematological malignancy for over 
10 years

• History of high baseline heart rate requiring treatment

• Complex drug requirements for underlying disease

• Treatment with B-blocker until 3 weeks before admission

• Admitted with neutropenic sepsis 
• ?line

• ?pneumonia

• Randomised to landiolol



A challenging patient:

• Ca. 30 hours after starting treatment with landiolol:
• Heart rate target never achieved despite maximum landiolol

dose
• Increasing noradenaline requirements
• Initiation of vasopressin

• Concerns that landiolol contributes to 
noradrenaline/vasopressin requirements 

• Discussion to stop or reduce trial drug between PI and 
attending consultant

• Decision to continue overnight



A challenging patient:

• Next morning:
• Heart rate target still not achieved despite maximum dose of 

landiolol
• New spikes of temperature

• Clinical impression that landiolol contributes to 
haemodynamic instability

• Attending consultant wishes to stop landiolol

• Discussion with CI
• Decision lies with clinical team
• Patient safety comes first

• Landiolol stopped late morning



A challenging patient:

• Within hours after stopping landiolol:
• Successful weaning of vasopressin

• Reduction of noradrenaline

• Clinical impression of new episode of sepsis/flare up of 
infection

• Successful haemodynamic stabilisation within hours



A challenging patient:

• Decision to restart landiolol mid-afternoon
• Proactively supported by attending consultant
• Reluctance to increase dose in line with protocol because if 

previous haemodynamic instability
• Full protocol compliance achieved within <18h

• Successful control of heart rate achieved
• Mid-range dose of landiolol

• No haemodynamic impact of landiolol

• Smooth weaning of landiolol

• Reported as protocol deviation



Learning points:

• Maximum landiolol dose without heart rate control
• Think about new episode of sepsis

• Discussion with CI extremely useful

• Patient safety comes first

• Restarting landiolol was safe and successful

• Close discussion with attending consultant

• Bedside support & teaching of nursing essential

• Reassurance of bedside nurses

• Out of hours support

• Discussion with Warwick CTU how to report SAE/protocol 
deviation



Summary

• Interventional drug trial

• Opportunity to learn about and use a novel drug

• Smooth consent process

• Effective HR reduction with landiolol achievable

• Protocolised drug administration

• Training and support of bedside nurses essential

• Close communication between research and clinical 
teams





Q&A feedback sessions

Prof Tony Whitehouse

Emma Skilton 

Belinder Ghuman 



Common eligibility queries

Eligible Not eligible

Previous or on-going beta blocker use for 
pre-existing condition 

Received vasopressor support for more 
than 72 hours to treat sepsis OR any other 
medical condition e.g. head injury

Treated with beta agonists Clearly defined septic shock episode
cannot be identified

Atrial Fibrillation (AF) – treat with 
potassium, magnesium or amiodarone (NOT 
another beta blocker)

Tachycardia is not sepsis driven 

FAQs

Remember: 
Patients should not be recruited if a withdrawal of care decision is in place or 

imminent. 

If a participant has a DNAR in place because they are frail and unable to 
physically withstand the process of resuscitation but is otherwise being treated to 

prolong life, they might be eligible.



Landiolol experience

Very sick patient population 

19 vials used per patient on 
average

5 patients received max dose of 
40 mcg/kg/min

Mean max dose 18mcg/kg/min  

FAQs



Site experience using Landiolol 

Positive experience overall

PI encourage to maintain equipoise 

Easy drug to titrate and similar to other ICU drugs

Initial dead space in the drug line (20-30mins) before 
effects of drug are seen 

Engage with pharmacy to ensure adequate supply. 
Have plan for over the weekend/out of hours 

FAQs



Landiolol infusion protocol compliance
Suggested preventative actions

• Conduct 1:1 handovers between research nurses and ICU staff

• Ideally, research nurse stay until overnight ICU staff arrive to 
conduct handover

• Ring overnight staff once handover complete 

• Send monthly group emails and newsletters to ICU staff

• Reminder of trial in medical handover checklist and nursing 
safety briefs

• Set alarms on monitors to alert ICU staff when patients heart 
rate is below 80 bpm

• Advert and information for STRESS-L on staff intranet page

• Display posters in ICU staff areas





QUESTIONS?
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