Supplementary Table D. Ratings of the certainty of evidence in the absence of a single estimate effect

Secretion clearance

	GRADE domain 
	Judgement
	Concernes about certainly domains 

	Methodological limitations of the studies
	Twenty-two studies contributed to this outcome. The certainty of evidence was downgraded for serious risk of bias. Blinding of participants and personnel was generally not feasible because of the nature of airway clearance interventions. Although secretion weight or volume is an apparently objective physiological measure, lack of blinding may have influenced co-interventions, suctioning procedures, timing of measurement, humidification, ventilator management, and operator-dependent delivery of the intervention. Allocation concealment was unclear or at high risk in 10 of 22 studies. Several crossover trials provided insufficient information on washout periods, carry-over, period, or sequence effects. These limitations reduce confidence that the observed short-term differences in secretion clearance can be attributed solely to the intervention.
	Serious 

	Indirectness
	Secretion clearance was mainly assessed using sputum weight or sputum volume. These measures are relevant to the physiological target of ACTs, but they remain surrogate and procedure-dependent measures of secretion mobilisation rather than direct measures of patient-important benefit. Collection methods, timing of assessment, and handling of suctioned secretions varied across studies. In many studies, outcomes were measured immediately after a single treatment session or within a short follow-up window, limiting applicability to sustained clearance or clinically meaningful reduction in secretion burden. Studies also enrolled heterogeneous ICU populations, including medical, surgical, trauma, neurological, and cardiothoracic patients, with variable ventilatory settings and ACT protocols. Overall, concerns about indirectness were judged serious.
	Serious 

	Imprecision
	The total sample size across the included studies was 960 patients; however, precision remained limited at the level of individual techniques and comparisons. Several trials were small, and many comparisons were based on short-term within-patient changes rather than adequately powered between-group estimates. Paired data, confidence intervals, and complete comparative effect estimates were frequently unavailable, preventing a reliable assessment of the magnitude and clinical relevance of effect. Some non-significant findings may reflect inadequate power, whereas statistically significant short-term effects were often based on small samples and surrogate measurements. Therefore, the certainty of evidence was downgraded for serious imprecision.
	Serious 

	Inconsistency 
	Results were not fully consistent across techniques and comparisons. Some trials reported increased secretion clearance with MHI or VHI compared with control, usual care, or suction alone, whereas studies directly comparing MHI with VHI generally showed no clear between-group difference. No significant difference in secretion clearance was reported in the study evaluating the PEEP–ZEEP manoeuvre (de Oliveira 2023). Evidence for MI-E was particularly sparse, with only one study directly suggesting increased secretion removal when MI-E was added to chest physiotherapy (de Camillis 2018). Overall, variability in intervention protocols, comparator treatments, co-interventions, and timing of outcome assessment was considered clinically relevant. 
	Serious 

	Publication bias
	Publication bias could not be formally assessed because quantitative pooling was not performed and many technique-specific comparisons included only a small number of studies. Small studies reporting favourable short-term physiological effects may be more likely to be published than studies with neutral results. However, the available evidence includes both positive and non-significant findings, and there was no direct evidence of selective non-publication. Therefore, publication bias could not be excluded, but no additional downgrade was applied.
	Serious 





Oxygenation 

	GRADE domain
	Concerns about certainty domains
	Judgement

	Methodological limitations of the studies
	Eight studies contributed to this outcome: Ahmed (2010), Cardozo (2018), Dias (2011), Genc (2011), Kohan (2014), Maa (2005), Ntoumpopulus (1998), and Santos (2009). The included studies had important methodological limitations. Blinding of participants and personnel was not feasible, and although oxygenation is an objective physiological outcome, lack of blinding may have influenced co-interventions, ventilator management, suctioning procedures, timing of assessment, and delivery of the airway clearance technique. Allocation concealment, sequence generation, and blinding of outcome assessment were frequently unclear or insufficiently reported. In crossover studies, washout periods were variable or short, so carry-over or sequence effects could not be excluded. 
	Serious 

	Indirectness
	PaO₂/FiO₂ and SpO₂ are directly relevant physiological measures of oxygenation in mechanically ventilated ICU patients. However, in most studies, oxygenation was assessed immediately after the intervention or within a short follow-up period, ranging from a few minutes to approximately 30 minutes after the intervention in Ahmed (2010), Cardozo (2018), Dias (2011), Genc (2011), Kohan (2014), and Santos (2009). This limited the ability to determine whether observed changes in oxygenation were sustained over time. In addition, the studies differed in patient populations, baseline respiratory conditions, ventilatory settings, airway clearance protocols, comparators, and timing of outcome assessment. These factors limit the applicability of the findings to a specific clinical context and to sustained oxygenation benefit. Overall, concerns about indirectness were considered serious.
	Serious 

	Imprecision
	The total sample size across the eight studies was limited, with 223 patients overall. Several studies enrolled very small samples, including studies with approximately 10 to 12 patients, and even the larger studies often divided patients into different intervention groups or protocols. Many estimates were based on short-term physiological changes and were often reported without complete confidence intervals or robust comparative effect estimates. The available evidence does not allow a precise estimate of the magnitude or clinical relevance of the effect of ACTs on oxygenation.
	Serious 

	Inconsistency 
	Findings were not consistent across studies. Some studies reported short-term improvements in PaO₂/FiO₂ or SpO₂ after airway clearance techniques. For example, Ahmed (2010) reported an increase in PaO₂/FiO₂ after MHI, Santos (2009) reported a significant increase in SpO2 after ERCC, and Maa (2005) suggested a trend toward improvement in PaO₂/FiO₂ after MHI. In contrast, Cardozo (2018), Genc (2011), Kohan (2014), and Ntoumpopulus (1998) reported no clear or statistically significant differences in oxygenation between intervention and comparator groups. Differences in intervention type, comparator, timing of assessment, ventilatory settings, and baseline respiratory condition probably contributed to the variability in findings. Overall, the available evidence suggests possible short-term improvements in oxygenation in some studies, but the results are not sufficiently consistent to support a reproducible effect across techniques and clinical contexts.
	Serious 

	Publication bias
	Publication bias could not be formally assessed because no quantitative pooling was performed and only eight small studies contributed to the outcome. Funnel plot assessment was not appropriate. Small positive studies may be more likely to have been published, but there was no direct evidence of selective non-publication; therefore, no additional downgrade was applied.
	Not estimable







Respiratory mechanics

	GRADE domain 
	Judgement
	Concernes about certainly domains 

	Methodological limitations of the studies
	Twenty-two studies contributed to this outcome. All studies were judged at high risk of performance bias because blinding of participants and personnel was not feasible. Blinding of outcome assessors was often unclear or incomplete. Allocation concealment and sequence generation were frequently insufficiently described. In crossover studies, washout periods were variable and sometimes short, so carry-over or sequence effects could not be excluded. Some studies also reported protocol-related limitations, mainly related to the operator-dependent nature of the interventions and variability in how manual techniques were delivered. Overall, the certainty of evidence was downgraded for serious methodological limitations.
	Serious 

	Indirectness
	Respiratory mechanics was assessed using heterogeneous physiological and surrogate measures, including PEF/PEFR, PEF/PIF ratio, expiratory flow-bias, static compliance, dynamic compliance and airway resistance Although these measures are relevant to the physiological effects of airway clearance techniques, they do not consistently represent patient-centred clinical outcomes. In particular, PEF/PEFR and flow-bias mainly estimate the potential for secretion mobilization, rather than directly measuring effective secretion clearance or clinical respiratory improvement (Sanchez Garcia 2024, Oliveira 2019, Ribeiro 2019). Compliance and airway resistance are more directly related to respiratory mechanics, but they were generally assessed immediately after the intervention, or within a short follow-up period (Ahmed 2020, Chycaiban 2016, Martinez-Aleios 2021, Biarzi 2022, Nunes 2019, Oliveira 2019, De Camillis 2018, Oliveira 2023, Cardozo 2018, Santos 2009). The included studies involved heterogeneous ICU populations, ventilatory settings and airway clearance protocols, limiting direct applicability to a single clinical context and to long-term clinical benefit. In addition, studies differed in terms of patient populations, airway clearance protocols, comparators and ventilatory settings.

	Serious 

	Imprecision
	The total number included in the studies was 804. Most included studies enrolled small or very small samples, generally ranging from 10 to 50 patients, with only a few larger trials. Even in studies with a relatively larger sample size, patients were often divided into multiple groups or protocols, reducing the robustness of estimates for individual comparisons.
For the outcome respiratory mechanics, results were predominantly based on short-term physiological measurements, obtained immediately after the intervention or within a brief follow-up period. Some studies reported statistically significant improvements in static compliance, dynamic compliance, or flow-bias parameters such as PEF, PEF/PIF ratio, and PEF-PIF difference. However, these findings were often based on a limited number of patients and were not consistently accompanied by confidence intervals or complete comparative effect estimates between intervention and control.
Other studies reported small or non-statistically significant effects on compliance, airway resistance, or ventilatory pressures. Therefore, the overall precision of the estimates for respiratory mechanics is limited, because the available evidence does not allow the true magnitude of the effect of airway clearance techniques on respiratory mechanical parameters to be defined with sufficient certainty.

	Serious 

	Inconsistency 
	The evidence was downgraded for serious inconsistency. Results were not fully consistent across studies evaluating respiratory mechanics. Some studies reported short-term improvements in one or more respiratory mechanics parameters, such as static compliance, dynamic compliance, airway resistance, PEF/PEFR or expiratory flow-bias, whereas other studies reported limited or non-significant changes.
In many trials, respiratory mechanics was assessed only immediately after the intervention or within a short follow-up period (Ahmed 2020, Chycaiban 2016, Martinez-Aleios 2021, Biarzi 2022, Nunes 2019, Oliveira 2019, De Camillis 2018, Oliveira 2023, Cardozo 2018, Santos 2009).  This makes it difficult to determine whether the observed changes were reproducible and sustained over time. 
Overall, the available evidence suggests possible short-term physiological effects of airway clearance techniques, but the results are not sufficiently homogeneous to support a consistent and reproducible improvement in respiratory mechanics.

	Serious 

	Publication bias
	Publication bias could not be formally assessed because quantitative pooling was not performed and many comparisons were based on few studies, often with small sample sizes.
Small studies reporting favourable short-term changes in respiratory mechanics may be more likely to be published than studies with neutral or negative findings.
Therefore, publication bias could not be formally assessed and could not be excluded.

	Not estimable





Ventilator associated pneumonia (VAP)

	GRADE domain
	Concerns about certainty domains
	Judgement

	Methodological limitations of the studies
	Two studies contributed to this outcome: Ntoumenopoulos (1998) and Pattanshetty (2010). Important methodological limitations were present. Blinding of participants and personnel was not feasible because of the nature of the airway clearance interventions. Although VAP is a clinically relevant outcome, its diagnosis may involve clinical judgement, radiological interpretation, microbiological sampling, or composite scores; therefore, unclear or incomplete blinding of outcome assessment may have influenced ascertainment. Ntoumenopoulos (1998) had a substantial withdrawal rate, increasing the risk of attrition bias. The certainty of evidence was downgraded for serious risk of bias.
	Serious 

	Indirectness
	The population, interventions, comparators, and outcome were broadly applicable to the review question. The included studies enrolled intubated or mechanically ventilated adult ICU patients, evaluated ACTs included in the review, and assessed VAP incidence, which is a clinically relevant patient-centred outcome. Differences in diagnostic criteria, including combinations of clinical, radiological, microbiological, and CPIS-based definitions, reduce comparability across studies but do not make the outcome indirect to the review question. These issues were considered mainly under risk of bias and inconsistency rather than requiring an additional downgrade for indirectness.
	Not serious 

	Imprecision
	The total sample size across the four included studies was severely limited, encompassing only 147 patients in total. Consequently, the absolute number of VAP events recorded was low, leaving individual studies underpowered to detect clear differences.Therefore, the available evidence does not provide a precise or stable estimate of the magnitude of the effect of ACTs on VAP incidence. The certainty of evidence was downgraded for serious imprecision.
	Serious 

	Inconsistency 
	The direction of effect generally favoured the intervention. Pattanshetty (2010) reported lower VAP incidence in the intervention groups. Ntoumenopoulos (1998) did not find a statistically significant difference overall, although the direction of effect was not clearly opposed to the other studies. Clinical and methodological heterogeneity was present, including differences in ACT type, treatment intensity, co-interventions, comparator groups, and VAP definitions. However, because the direction of effect was broadly consistent, inconsistency was not judged serious enough to warrant an additional downgrade.
	Not Serious 

	Publication bias
	Publication bias could not be formally assessed because only four studies contributed to this outcome and no pooled estimate was available. Funnel plot assessment was not appropriate. Small single-centre studies reporting large favourable effects on VAP may be more likely to be published, but the available evidence also included a study with non-significant results. Publication bias could not be excluded, but no additional downgrade was applied.
	Not estimable






Duration of mechanical ventilation

	GRADE domain
	Concerns about certainty domains
	Judgement

	Methodological limitations of the studies
	Four studies contribuited to this outcome: Ntoumpopulus (1998), Naue (2019), Pattanshetty (2010) and Kubota (2024).
All studies were judged at high risk of performance bias because blinding of participants and personnel was not feasible. Allocation concealment and sequence generation were frequently insufficiently described.
Furthermore, Ntoumenopoulos (1998) suffered from a substantial withdrawal rate that introduced a high risk of attrition bias.
Some studies also reported protocol-related limitations, mainly related to the operator-dependent nature of the interventions and variability in how manual techniques were delivered (Ntoumpopulus 1998, Kubota 2024). Overall, the certainty of evidence was downgraded for serious methodological limitations.
	Serious 

	Indirectness
	Duration of mechanical ventilation is a clinically relevant and directly applicable outcome. However, the evidence was derived from heterogeneous populations, baseline respiratory conditions, ventilatory strategies, ACT protocols, and comparators. Moreover, most interventions were designed to improve short-term secretion clearance or respiratory physiology, whereas duration of mechanical ventilation is influenced by multiple factors, including sedation, disease severity, weaning protocols, ICU organisational practices, and complications. These factors limit the applicability of the observed findings to the specific effect of ACTs on MV duration.
	Serious 

	Imprecision
	The total number included in the studies was 288. Most included studies enrolled small or very small samples, with only a few larger trials (Naue, 2019, Pattanshetty, 2010. Even in larger studies, patients were divided into multiple intervention groups, reducing the precision of individual comparisons. Results were often not accompanied by complete confidence intervals or robust comparative effect estimates. Therefore, the available evidence does not allow a precise estimate of the magnitude or clinical relevance of the effect of ACTs on duration of mechanical ventilation.
	Serious 

	Inconsistency 
	The evidence was downgraded for serious inconsistency. 
All the studies reported no consistent effects on MV duration, but they have different protocols with heterogeneous population.
Therefore, airway clearance techniques were different. Ntoumenopoulos (1998) evaluated the effects after MHI associated to postural drainage. Naue (2019) there are three different intervention groups (VB, HMV, HMV+ VB) versus tracheal aspiration alone. Pattanshetty (2010) used MHI+ suctioning in the two groups, but with associated chest wall vibration, positioning and suctioning, in intervention one.
Overall, the available evidence suggests possible short-term clinical effects of airway clearance techniques, but the results do not support a consistent and reproducible improvement in MV length.
	Serious 

	Publication bias
	Publication bias could not be formally assessed because only four studies contributed to this outcome and no quantitative pooling was performed. Funnel plot assessment was not appropriate. Although small studies with favourable results may be more likely to be published, the available studies did not consistently show benefit. No additional downgrade was applied.
	Not estimable








Intensive care unit (ICU) length of stay 

	GRADE domain
	Concerns about certainty domains
	Judgement

	Methodological limitations of the studies
	Six studies contributed to this outcome: Pattanshetty (2010), Dennis (2012), Ntoumenopoulos (1998), Kubota (2024), Da Silva (2023), and Blazi (2021). Blinding of participants and personnel was generally not feasible, creating concerns about performance bias. Although ICU LOS is an objective outcome, it may be influenced by co-interventions and clinical decisions, including sedation management, ventilator weaning strategies, infection prevention, mobilization practices, discharge criteria, and baseline severity of illness. In several studies, ICU LOS appeared to be a secondary or exploratory outcome rather than the primary outcome, and most trials were not specifically powered to detect differences in ICU LOS. Allocation concealment, sequence generation, and adjustment for baseline prognostic factors were not consistently reported across the included studies. Overall, the certainty of evidence was downgraded for serious methodological limitations.
	Serious 

	Indirectness
	ICU LOS is a directly relevant clinical outcome for mechanically ventilated ICU patients and is applicable to the review question. The outcome was reported across all seven studies: Pattanshetty (2010), Dennis (2012), Ntoumenopoulos (1998), Kubota (2024), Da Silva, and Blazi. However, the included studies differed substantially in patient populations, clinical context, airway clearance interventions, comparators, and ICU care pathways. ICU LOS is also influenced by factors beyond the intervention itself, including severity of illness, complications, local discharge practices, and bed availability. Nevertheless, because ICU LOS is a directly patient-important and healthcare-relevant outcome, concerns about indirectness were not considered serious.
	Not Serious 

	Imprecision
	The total number of patients across the six studies was 397, with individual study sample sizes ranging from 30 to 105 patients. However, the evidence was fragmented across heterogeneous interventions and comparators, and ICU LOS was reported using different summary measures, including medians with interquartile ranges and means with standard deviations. Complete comparative effect estimates, confidence intervals, and thresholds for clinically important differences were not consistently available. Moreover, ICU LOS is typically skewed and sensitive to outliers, which further limits interpretation in small or moderately sized trials. Because some studies showed numerically shorter ICU LOS in the intervention group, whereas others showed similar or longer ICU LOS, the available evidence does not allow a precise estimate of the magnitude or clinical relevance of any effect. The certainty of evidence was downgraded for serious imprecision.
	Serious 

	Inconsistency 
	The evidence was downgraded for serious inconsistency. Results were not consistent across the eight studies. Kuroiwa (2021) reported numerically shorter ICU LOS in the intervention group compared with chest physiotherapy, and Kubota (2024), and Da Silva also showed numerically shorter ICU LOS in the intervention groups. In contrast, Dennis (2012) reported similar ICU LOS between ventilator hyperinflation and manual hyperinflation, while Pattanshetty (2010) and Ntoumenopoulos (1998) reported numerically longer ICU LOS in the intervention group. The direction and magnitude of effect therefore varied across studies. This variability is likely related to differences in intervention type, comparator, population, baseline severity, ICU discharge practices, and whether the intervention was delivered as a single technique or as part of a broader multimodal respiratory physiotherapy protocol. Overall, the available evidence does not support a consistent or reproducible reduction in ICU LOS associated with airway clearance techniques.
	Serious 

	Publication bias
	Publication bias could not be formally assessed because quantitative pooling was not performed and the outcome was informed by only eight heterogeneous studies without a single pooled estimate of effect. Funnel plot assessment was not appropriate. ICU LOS was often reported as a secondary or exploratory outcome, and selective reporting of favourable clinical outcomes cannot be excluded. However, the available studies included both favourable and non-favourable findings, including studies reporting shorter ICU LOS in the intervention group, similar ICU LOS between groups, and numerically longer ICU LOS in the intervention group. Therefore, publication bias could not be formally assessed and could not be excluded, but no additional downgrade was applied.
	Not estimable





Mortality

	GRADE domain
	Concerns about certainty domains
	Judgement

	Methodological limitations of the studies
	Two randomized controlled trials contributed to this outcome: Pattanshetty (2010) and Naue (2019). Both studies carried a high risk of performance bias because the blinding of physical therapists administering the airway clearance techniques (ACTs) was not feasible. Furthermore, while Naue (2019) maintained robust selection bias controls through computerized block randomization and secure allocation concealment, Pattanshetty (2010) provided insufficient details regarding the security of its envelope-based allocation method, ultimately reducing the overall reliability of the combined findings. Therefore, the certainty of evidence was downgraded for serious methodological limitations.
	Serious 

	Indirectness
	While mortality is a directly applicable clinical outcome critical for patient-centered decision-making in mechanically ventilated ICU populations, serious concerns regarding indirectness emerged due to heterogeneous outcome definitions and measurement timeframes. A fundamental distinction exists between the two trials: Naue (2019) strictly evaluated "mortality on MV" (deaths occurring exclusively while the patient was receiving mechanical ventilation), whereas Pattanshetty (2010) evaluated global/ICU mortality as a final clinical destination, tracking survival as part of the overall ICU global outcome (discharging successfully versus dying in the unit). This variation means that post-extubation deaths within the ICU were captured by one study but excluded by the other, complicating a direct operational comparison between their safety profiles. Additional clinical indirectness arose from variations in the multicomponent interventions: Pattanshetty (2010) evaluated a twice-daily prolonged protocol (MHI + chest wall vibrations + suctioning + positioning) maintained until extubation, while Naue (2019) investigated discrete 10-minute sessions comparing individual and combined applications of vibrocompression (VB) and hyperinflation via mechanical ventilation (HMV). Consequently, concerns about indirectness were judged as serious.
	Serious 

	Imprecision
	The total combined sample size across the two studies was small, encompassing a total of 194 patients (101 in Pattanshetty 2010 and 93 in Naue 2019). In Naue (2019), the sample was further divided into three distinct intervention arms, reducing the individual group sizes to 29 or 32 patients. While Pattanshetty (2010) observed a statistically significant reduction in mortality (P = 0.007), the small sample size and single-center design mean the study was likely underpowered to provide a stable, precise estimate of treatment effect on a hard clinical endpoint like survival. Naue (2019) reported no significant differences in mortality rates among groups but was explicitly powered around changes in secretion weight rather than survival endpoints. Given the limited sample sizes, the available evidence does not permit a precise or dependable estimate of the true magnitude of the effect of ACTs on mortality. The certainty of evidence was downgraded for serious imprecision. 
	Serious 

	Inconsistency 
	The evidence was downgraded for serious inconsistency due to conflicting directional findings between the two trials. Pattanshetty (2010) reported a large, statistically significant reduction in ICU mortality within the study group receiving multimodality chest physiotherapy compared to the control group (24% versus 49%, P = 0.007). Naue (2019) found no statistically significant or clinically meaningful differences in mortality rates on MV among the vibrocompression, HMV, and combined groups (20.7% versus 15.6% versus 18.8%, respectively; P = 0.507). This divergence in findings is likely driven not only by variations in treatment intensity and duration but also by the different outcome constructs (global ICU mortality vs. strict mortality on MV). Because the results are highly variable and tied to differing definitions of survival endpoints, they are not sufficiently uniform to support a reproducible effect across clinical contexts.
	Serious 

	Publication bias
	A formal statistical assessment of publication bias, such as a funnel plot asymmetry test, could not be performed because the outcome was informed by only two studies and lacked a single pooled quantitative estimate of effect. It remains possible that small ICU trials demonstrating dramatic, statistically significant reductions in mortality (such as Pattanshetty 2010) are more likely to be submitted and accepted for publication than small trials showing neutral or negative survival effects. However, no direct evidence of selective reporting or non-publication was identified, and the available literature includes both positive and non-significant results. Consequently, publication bias could not be formally estimated or entirely excluded, but no additional downgrade was applied.
	Not estimable





Adverse events

	GRADE domain 
	Judgement
	Concernes about certainly domains 

	Methodological limitations of the studies
	Seven randomized or randomized crossover studies contributed to this outcome. Most studies were open-label, as blinding of participants and personnel was not feasible because of the nature of the airway clearance interventions. In several studies, adverse events were assessed as secondary safety outcomes rather than as the primary endpoint. Some trials defined adverse events using short-term physiological thresholds, such as changes in heart rate, mean arterial pressure or oxygen saturation, while others reported adverse events or complications more generally. In one study, adverse events were identified retrospectively from medical records rather than collected systematically. Overall, the certainty of evidence was downgraded for serious methodological limitations (Sánchez-García 2024; De Camillis 2018; Kubota 2024; Lemes 2009; Ribeiro 2019; Martínez 2021; Amaral 2020).
	Serious 

	Indirectness
	The included studies involved intubated or mechanically ventilated ICU patients, which is broadly consistent with the population of interest. However, most trials enrolled selected and clinically stable patients, excluding patients with relevant contraindications or high-risk conditions, including severe haemodynamic instability, pneumothorax, barotrauma, severe bronchospasm, haemoptysis, high PEEP, or high ventilatory support requirements. In addition, adverse events were usually assessed during a single treatment session or within a short post-intervention monitoring period. Therefore, the evidence mainly reflects short-term procedural safety in selected patients and may not fully apply to unstable ICU patients, repeated treatment sessions, delayed adverse events, or rare clinically important complications.
	Serious 

	Imprecision
	The total sample size was 453 patients, but most studies were small or very small, with sample sizes ranging from 19 to 48 patients in five of the seven studies; only two studies included more than 100 patients. Adverse events were generally infrequent, absent, or transient. Although the findings were broadly reassuring, the available evidence is underpowered to exclude uncommon but clinically relevant adverse events, such as pneumothorax, severe desaturation, clinically significant arrhythmias, sustained hemodynamic instability, barotrauma, bleeding, device displacement, or delayed complications. Overall, the certainty of evidence was downgraded for serious imprecision.
	Serious 

	Inconsistency 
	The overall direction of the evidence was broadly consistent, as the included studies did not show a clear signal of increased clinically relevant harm and mostly reported no major adverse events or only transient physiological changes. However, adverse events were not defined, monitored, or reported uniformly across studies. Some studies used predefined physiological thresholds, others assessed haemodynamic or ventilatory complications, and others included broader safety criteria, such as patient-ventilator asynchrony or alveolar hyperdistension. Because of this heterogeneity in adverse-event definitions, monitoring windows, thresholds, and reporting methods, inconsistency was judged as serious.
	Serious 

	Publication bias
	Publication bias could not be formally assessed because no quantitative pooling was performed and the number of studies contributing to this outcome was limited. Most studies were small and reported favorable or reassuring short-term safety findings. Therefore, publication bias could not be excluded. However, there was no direct evidence of selective non-publication, and no additional downgrade was applied.
	Not estimable



