


Supplementary Methods: Search Strategy and Reference Selection

1.Databases and timeframe:

We searched the following databases from inception to May 2025. MEDLINE (PubMed), Web of Science, Embase, CINAHL, Cochrane Library, Engineering Village, China National Knowledge Infrastructure (CNKI), and Wanfang Data. No date restrictions were applied to the search. To ensure an inclusive approach, search terms were tailored separately for each database. We also manually screened the references of selected articles to identify additional relevant studies, contacted study authors for further information, and searched several reputable websites, including  Emergency Care Research Institute (ECRI) Guidelines Trust, the Guidelines International Network(GIN), National Institute for Health and Care Excellence (NICE), Scottish Intercollegiate Guidelines Network (SIGN), World Health Organization (WHO), Centers for Disease Control and Prevention (CDC), Anesthesia Patient Safety Foundation (APSF), and The COPD Foundation Nebulizer Consortium (CNC). To obtain comprehensive grey literature, we reviewed trial registries such as ClinicalTrials.gov and PROSPERO. 

2. Database yields and screening counts:






















The flow diagram of literature screening.
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3. Example PubMed query
The following query illustrates our search logic combining controlled vocabulary and free-text terms:("ventilators, mechanical"[MeSH Terms] OR "mechanical ventilator*"[Title/Abstract] OR "ventilator exhaust"[Title/Abstract] OR "ventilator exhal*"[Title/Abstract] OR ("respiration, artificial"[MeSH Terms] OR "mechanical ventilation*"[Title/Abstract])) AND ("filtration"[MeSH Terms] OR "filtration*"[Title/Abstract] OR "filter*"[Title/Abstract] OR ("infection control"[MeSH Terms] OR "sterilization"[Title/Abstract] OR "disinfection"[Title/Abstract]))

4. Eligibility criteria and screening
4.1 Inclusion criteria: bench/simulation, clinical observational/interventional studies and directly informing (1) ventilator exhaust or respiratory-circuit emissions, (2) aerosol generation and control during nebulization or inhaled volatile anaesthetics, and (3) engineering/filtration/negative-pressure or scavenging strategies in ICU or closely related clinical settings.
4.2 Exclusion criteria: non-transferable settings, device contexts unrelated to mechanical ventilation, and sources lacking primary or clearly synthesized evidence. 
Searches were conducted without language restriction at the screening stage. After automated and manual de-duplication, two reviewers independently screened titles/abstracts, assessed full texts against the predefined criteria, and resolved disagreements by consensus.

5.Guideline sources and selection criteria
5.1Guideline sources:
To align our proposals with current practice, we consulted authoritative guidance from international and national public-health agencies and professional societies that explicitly address ICU ventilation targets, respirator/ventilator filtration, circuit handling, and aerosol-generating procedures. Sources included the WHO (e.g., the indoor ventilation roadmap; guidance on care, cleaning, and disinfection of invasive mechanical ventilators), the CDC (isolation precautions and AGP-related infection-control recommendations), the APSF (breathing-circuit filter use), CNC guideline on aerosol mitigation, and other specialty statements where relevant.
5.2 Selection criteria:
① Direct ICU relevance to ventilator-exhaust management or related procedures (ventilation, filters, circuit handling, or AGPs).
② Authority of the issuer (e.g., WHO, CDC, or major professional societies).
③ Recency (latest available guidance or documents updated/validated during the COVID-19 era).
④ Operational specificity (e.g., explicit ACH targets, filter placement, closed-circuit practice).
⑤ Practical applicability across resource settings (e.g., allowance for portable HEPA/eACH supplementation).
⑥ Where multiple documents addressed a topic, we prioritized those combining ICU specificity, quantitative or operational recommendations, and broad credibility; where guidance diverged, we noted the differences in the main text. A consolidated list of the consulted documents is provided in the references of this supplement.


