Additional File 2 - LAST simulation session plan

Simulation Session Plan
Interprofessional team training in the management of local anaesthetic systemic toxicity (LAST)
1. Session details
	Course title
	Managing local anaesthetic systemic toxicity (LAST): interprofessional team training through clinical simulation

	Context
	Training session delivered as part of the study "Evaluating the Impact of In-Situ Simulation on Interprofessional Clinical Team Training: A Randomised Trial" 
(ClinicalTrials.gov, NCT07346937)

	Target audience
	Members of perioperative teams: anaesthetists, perioperative nurses and healthcare assistants (HCAs)

	Team composition
	Seven participants per session: two anaesthetists (one lead, one supporting), four nurses and one HCA

	Duration
	180 minutes (three hours), in seven phases of fixed length

	Venues
	The Operating Theatre Suite at ULS Matosinhos (BO-ULSM) and the Post-Anaesthesia Care Unit at ULS São João (UPA-ULSSJ), for in situ simulation; the Simulation Centre of the Faculty of Medicine, University of Porto (SIMFMUP), for centre-based simulation

	Faculty
	A nurse simulation instructor (principal investigator), an anaesthetist simulation instructor and a simulation technician. The same faculty ran every session in both arms of the study

	Format
	Face-to-face simulation-based practice in closed groups; participation is voluntary

	Accreditation
	Accredited training hours, validated by the ULSM Knowledge Management Department

	Reference documents
	LAST scenario, observation tool (standardised PEARLS debriefing script, LAST Researcher Guidelines, ULSM Procedure No. 3402), ULSSJ standard operating procedure PON 508-0 and the 2020 ASRA guidance 








2. Background and rationale
Local anaesthetic systemic toxicity is rare, can come on suddenly and may be fatal. Its rarity is the problem. A perioperative team can go years without seeing a case, and when one happens they have only a few minutes to recognise it and apply a protocol built around drugs they seldom use. In this situation, simulation is the only safe way to rehearse the response.
The session addresses the technical and non-technical sides of the response together. Managing LAST requires knowledge of the algorithm and quick access to lipid emulsion, but it depends just as much on how the team communicates, allocates roles and brings in people who arrive later. The scenario was built from the local procedures of the participating departments and the 2020 ASRA guidance, and was designed in line with the INACSL simulation design standards.
3. Learning objectives
3.1. Overall objective
By the end of the session, the team should be able to recognise local anaesthetic systemic toxicity early, apply the hospital response protocol and keep working as a coordinated interprofessional team until the patient is stable.
3.2. Technical objectives
1. Identify the early neurological and cardiovascular features of LAST and distinguish them from other causes of perioperative deterioration.
1. Stop the local anaesthetic immediately and call for help in a structured way through the department’s internal system.
1. Locate, prepare and give 20% lipid emulsion at the dose and in the sequence set out in the hospital procedure and the 2020 ASRA guidance.
1. Recognise which drugs are contraindicated in this setting (lidocaine, vasopressin and high doses of adrenaline) and explain why.
1. Maintain a patent airway, secure it with an advanced airway and assist with indicated invasive procedures, including arterial line insertion.
1. Start advanced life support if the patient progresses to cardiac arrest in ventricular fibrillation, while continuing lipid emulsion.
3.3. Non-technical objectives
1. Take on the leadership role and make it explicit, allocate roles clearly and confirm that assigned tasks have been completed.
1. Use closed-loop communication, acknowledging out loud each instruction received and each task completed.
1. Share the team’s mental model of the situation out loud and update it as the clinical picture changes.
1. Speak up when in doubt or when an error is noticed, whatever their professional group.
1. Involve the HCA in the crisis response, in fetching emergency equipment and in directly supporting the team.
1. Manage the team’s workload and stress, including calling for, receiving and integrating the help team.

4. Educational approach
The session follows the experiential learning cycle as applied to clinical simulation: preparation, practice and guided reflection. There is a single standardised scenario lasting a fixed 20 minutes, run on a medium-fidelity manikin. No real patients are involved.
The briefing is split into two parts, one on the environment and one on the scenario, and includes setting up the fiction contract. Reflection takes place in an interprofessional co-debriefing led by two facilitators from different professions, using the PEARLS model (Promoting Excellence and Reflective Learning in Simulation) and a script standardised in advance. PEARLS was chosen because it is a blended framework: learner self-assessment, focused facilitation and directive feedback sit within one structure, which helps facilitators and sites debrief in the same way.
The activity is formative, not summative. Individual performance is not graded or reported to line managers, and facilitators’ notes are used only to inform the debriefing and the study’s anonymised data collection.
5. Resources
5.1. Staff
1. Two facilitators, a nurse and an anaesthetist, both simulation instructors, who lead the briefing and the co-debriefing.
1. One simulation technician, who runs the manikin and the programmed vital signs.
5.2. Equipment
1. Medium-fidelity Resusci Anne manikin, operated with SimPad PLUS and the SimSTART patient monitor.
1. Real, working clinical equipment: syringes, infusion pumps delivering real volumes, live oxygen, airway equipment and drugs.
1. 20% lipid emulsion kit, defibrillator and resuscitation trolley, each kept where it normally is in that department.
1. Clinical handover cards, facilitators’ observation tools and the debriefing script.
1. Internet-enabled devices for completing the questionnaires, accessed through a link or QR code.

In the comparison arm, the SIMFMUP room is set up beforehand to reproduce the layout, equipment and physical organisation of the matching in situ department. The clinical equipment is the same in both settings.
6. Session structure
The session runs in seven phases of fixed length, always in the same order. Standardising the timings is a requirement of the study design. If phase lengths varied, particularly for the briefing and the debriefing, those differences would be confounded with the effect of context and would weaken the causal inference the trial is designed to support.
Table 1. Session structure and timings.
	Time
	Phase
	Content

	15 min
	Faculty and technical team set-up
	Checking the scenario and the room, checking equipment and drugs, preparing the manikin, testing the programmed signs, agreeing facilitator roles and handing out observation tools. Participants are not present.

	10 min
	Arrival and welcome
	Welcome, changing into theatre scrubs, scientific background to the project and presentation of the learning objectives.

	30 min
	Pre-briefing 
	Introduction to clinical simulation, confirmation of eligibility criteria, Participant Information and Informed Consent, generation of the anonymisation code and completion of the pre-simulation questionnaires (RIPLS, ICCAS and knowledge questionnaire).

	30 min
	Environment and scenario briefing
	Familiarisation with the room, equipment and drugs, safety rules and what the manikin can do; clinical background to the case, issue of the handover cards and allocation of roles.

	20 min
	LAST simulation scenario
	The team runs the scenario while the facilitators observe directly and record their observations in a structured way.

	40 min
	Structured debriefing
	Guided reflection using the PEARLS model, as an interprofessional co-debriefing following the standardised script.

	35 min
	Post-simulation evaluation and close
	Completion of the demographic questionnaire, SET-M, post-simulation ICCAS, SDS, DASH (student version) and the final knowledge questionnaire; confidentiality agreement, thanks and time for questions.

	180 min
	Total
	Three hours



7. Description of each phase
Faculty and technical team set-up (15 minutes). Before participants arrive, the team checks the scenario and the layout of the room, checks equipment and drugs, prepares the manikin, tests the programmed vital signs, agrees each facilitator’s role and hands out the observation tools (Appendix 8). Participants are not present at any point in this phase.
Arrival and welcome (10 minutes). Participants are welcomed and change into theatre scrubs. At BO-ULSM and UPA-ULSSJ they use their own department’s changing rooms. At SIMFMUP they are met at the entrance to the Faculty of Medicine and taken to a room where they can leave their belongings safely and put on disposable scrubs, a theatre cap, a surgical mask and overshoes. This is followed by the scientific background to the project and the learning objectives.
Pre-briefing and pre-simulation questionnaires (30 minutes). The facilitators introduce clinical simulation as an educational method and confirm the eligibility criteria. Participants receive the Participant Information sheet and give free, informed consent, and each is given a copy. Each participant then generates their own alphanumeric anonymisation code, known only to them, together with the session code. The facilitators explain the educational aim, the non-assessed nature of the activity, the confidentiality rules, each person’s role and the structure of the session. This part is deliberately used to establish a safe container. The phase ends with the pre-simulation questionnaires: RIPLS, ICCAS and the knowledge questionnaire.
Environment and scenario briefing (30 minutes). Participants familiarise themselves with the room where the simulation takes place and with the equipment and drugs available. They are told what the manikin can and cannot do and what the safety rules are, and they are encouraged to explore the space. The clinical background to the case follows: the clinical handover cards are handed out, the facilitators check that the information has been retained, and roles are allocated. The help team (an anaesthetist and an anaesthetic nurse) stays out of this part, as would happen in real practice, so that the call for help stays realistic.
Simulation scenario (20 minutes). The team runs the LAST scenario. The facilitators observe without intervening and record their observations on the observation tool, while the simulation technician runs the manikin and changes the vital signs according to the script.
Debriefing (40 minutes). Guided reflection follows the PEARLS model, as an interprofessional co-debriefing using the standardised script (Appendix 9). It moves through immediate reactions, a shared description of the case, analysis of the decisions made and of how the team worked, and a summary focused on transfer to clinical practice. The script includes a section dedicated to the HCA’s operational role during the crisis.
Post-simulation questionnaires and close (35 minutes). Participants complete the demographic questionnaire, the SET-M, the post-simulation ICCAS, the SDS, the DASH (student version) and the final knowledge questionnaire. The session closes with a confidentiality agreement covering the clinical and logistical content of the scenario, thanks to the participants and time for any remaining questions.
8. Data collection 
Eligibility checks, generation of anonymisation codes and completion of all data collection instruments are done electronically on the Cognito Forms platform, accessed through a link or QR code. Pre- and post-session data are matched using the alphanumeric code each participant generates, without recording names.

Table 2. Instruments used and when they are administered.
	Instrument
	Timing
	Purpose

	Knowledge questionnaire (LAST)
	Pre and post
	Knowledge of how to recognise and manage LAST, and the gain attributable to the session

	RIPLS
	Pre
	Baseline attitudes and readiness for interprofessional learning

	ICCAS
	Pre and post
	Self-perceived acquisition of interprofessional collaboration competencies

	Demographic questionnaire
	Post
	Sociodemographic and professional profile of the sample

	SET-M
	Post
	Perceived effectiveness of simulation as a learning strategy

	SDS
	Post
	Perceived quality of the scenario design, including fidelity and realism

	DASH (student version)
	Post
	Quality of facilitation and of how the debriefing was led



Electronic completion ran without technical problems and did not affect the time set for any phase.


9. Psychological safety and confidentiality
Psychological safety is built from the first contact with the teams and reinforced in the pre-briefing through the fiction contract and by making clear that the activity is not assessed. No individual’s performance is graded, reported to line managers or linked to any professional consequence. Participation is voluntary, with no financial incentive and no pressure from seniors. At the end of each session, participants are asked to agree to keep the clinical and logistical content of the scenario confidential. This reduces the risk of information passing between colleagues in the same department, which would lead to anticipation bias in later groups.
10. Supporting documents
	Document

	Participant Information and Free and Informed Consent

	LAST scenario

	Facilitators’ observation tool

	Standardised PEARLS debriefing script

	Course promotional flyer

	LAST Researcher Guidelines

	ULSM LAST Procedure No. 3402

	ULSSJ LAST standard operating procedure PON 508-0

	ASRA guidance on LAST (2020)

	European Resuscitation Council Guidelines 2025 Adult Advanced Life Support

	Clinical handover for the LAST case
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