Supplementary Table 1. Suggested Framework for Comprehensive Departmental Perfusion Protocols
	Protocol Category
	Example Protocols
	Purpose

	Routine Cardiopulmonary Bypass
	Anticoagulation management, ACT monitoring, circuit setup, priming, myocardial protection, temperature management, blood conservation
	Standardize routine CPB conduct and reduce practice variability

	Special Patient Populations
	APS, HIT, pregnancy, morbid obesity, sickle cell disease, cold agglutinin disease, severe pulmonary hypertension, inherited coagulation disorders
	Provide evidence-based guidance for uncommon and high-risk patients

	Mechanical Circulatory Support
	ECMO initiation, ECPR, VAD support, temporary MCS, ECMO-to-CPB and CPB-to-ECMO conversion
	Standardize support strategies and emergency management

	Transplantation
	Heart transplantation, lung transplantation, Liver Transplant, combined organ transplantation, ex vivo organ support
	Address unique perfusion requirements in transplant programs

	Emergency Management
	Oxygenator failure, air embolism, venous air lock, pump failure, gas supply interruption, massive hemorrhage
	Improve preparedness and reduce response times during critical events

	Crisis Response Checklists
	Emergency decannulation, heparin resistance, protamine reaction, cardioplegia delivery failure, emergency sternotomy
	Provide rapid-access guidance during time-critical situations

	Education and Competency
	Orientation pathways, onboarding, annual competency assessment, simulation training, continuing education
	Support staff development and knowledge retention

	Quality Improvement and Governance
	Protocol review, version control, incident review, audit programs, quality metrics, protocol compliance monitoring
	Facilitate continuous quality improvement and governance

	Equipment and Technology
	Heater-cooler management, backup equipment, monitoring systems, point-of-care testing, troubleshooting guides
	Promote equipment readiness and safe technology utilization

	ECMO and Critical Care Support
	Retrieval programs, transport protocols, mobilization, bedside procedures, weaning and decannulation
	Standardize extracorporeal support beyond the operating room
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	Priority Level
	Risk Profile
	Frequency
	Examples
	Recommended Timeline

	Priority 1
	High Risk
	High Frequency
	CPB anticoagulation management, ACT monitoring, circuit setup, priming, myocardial protection, temperature management, blood conservation, oxygen delivery monitoring
	Immediate implementation

	Priority 2
	High Risk
	Low Frequency
	Air embolism, oxygenator failure, venous air lock, pump malfunction, gas supply interruption, protamine reaction, heparin resistance, emergency decannulation, ECPR deployment, ECMO-to-CPB conversion
	Immediate implementation / early development

	Priority 3
	High Risk
	Moderate Frequency
	ECMO initiation and management, ECMO retrieval, VAD support, temporary mechanical circulatory support, CPB-to-ECMO conversion, minimally invasive cardiac surgery conversion
	Intermediate implementation

	Priority 4
	Institution-Specific / Specialized Services
	Low Frequency
	Heart transplantation, lung transplantation, liver transplantation, pregnancy requiring cardiac surgery, APS, HIT, sickle cell disease, cold agglutinin disease, combined organ transplantation
	Develop according to local case mix and services offered

	Priority 5
	Governance, Education and Quality Improvement
	Ongoing
	Audit programs, competency assessments, simulation training, protocol review processes, document control, incident review, compliance monitoring
	Continuous maintenance




