STROBE Statement – Checklist of items that should be included in reports of observational studies
Active Cerebrospinal Fluid Exchange with IRRAflow® in Difficult Cerebrospinal Fluid: A Multicenter Italian Retrospective Cohort Study
Checklist type: STROBE combined checklist for observational studies. Study design treated as a multicenter retrospective observational cohort study. Page numbers below refer to the uploaded manuscript as rendered for review.
	Section
	Item
	STROBE recommendation
	Location in manuscript / comments

	Title and abstract
	1a
	Indicate the study's design with a commonly used term in the title or the abstract.
	Title, p. 1; Abstract/Methods, p. 3. The manuscript explicitly states "Multicenter Italian Retrospective Cohort Study" in the title and "multicenter retrospective cohort study" in the abstract.

	
	1b
	Provide in the abstract an informative and balanced summary of what was done and what was found.
	Abstract, pp. 3-4. The abstract includes Background/Objective, Methods, Results, and Conclusions, with study population, endpoints, exposure-adjusted AE rates, GCS change, 30-day status, and conclusion.

	Introduction
	2
	Explain the scientific background and rationale for the investigation being reported.
	Introduction, p. 5. Rationale is provided for difficult CSF, limitations of conventional passive EVD, and the potential role of active CSF exchange.

	
	3
	State specific objectives, including any prespecified hypotheses.
	Introduction, p. 5. Objective stated as a multicenter Italian retrospective cohort describing feasibility and safety outcomes during device use, with clinical and radiological trajectories. No formal prespecified hypothesis is stated.

	Methods
	4
	Present key elements of study design early in the paper.
	Methods/Study design and setting, p. 6. The study is described as a multicenter retrospective observational study.

	
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection.
	Methods/Study design and setting, p. 6; Results/Cohort and indications, p. 10. The manuscript reports Italian neurosurgical/neurocritical care centers, study period October 1, 2022 to December 30, 2025, participating centers, and device exposure.

	
	6a
	Cohort study: Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up.
	Methods/Participants, p. 6; Data collection and handling, p. 7; Outcomes, pp. 7-8. Adult patients treated with IRRAflow for hemorrhagic or infectious CSF pathology were eligible; cases were identified from medical records; 30-day clinical status, mRS, and follow-up imaging are reported where available.

	
	6b
	Cohort study: For matched studies, give matching criteria and number of exposed and unexposed.
	N/A. This was not a matched cohort study.

	
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable.
	Methods/Indication and anatomical target definitions, pp. 6-7; Outcomes, pp. 7-8; Exposure definition and exposure-based safety reporting, p. 8. Indications, device target, variables, primary and secondary endpoints, AEs, GCS, mRS, radiological outcome, device-days, and exposure-adjusted AE rates are defined.

	
	8
	For each variable of interest, give sources of data and details of methods of assessment/measurement. Describe comparability of assessment methods if there is more than one group.
	Methods/Data collection and handling, p. 7; Outcomes, pp. 7-8. Data were extracted from routine clinical documentation into a centralized anonymized database; CT/MRI follow-up reports and contemporaneous clinical documentation were used for radiological outcomes. Centralized imaging review was not available.

	
	9
	Describe any efforts to address potential sources of bias.
	Partly addressed. Methods/Treatment selection, p. 6, notes non-protocolized clinician judgment and local expertise/workflow/device availability; Statistical limitations, p. 9, and Discussion/Limitations, p. 13, discuss selection bias, residual confounding, incomplete documentation, heterogeneous case mix, and retrospective AE adjudication. Consider adding an explicit sentence in Methods on bias-mitigation efforts if required.

	
	10
	Explain how the study size was arrived at.
	Partly reported. Methods/Participants, p. 6, states retrospective case identification; Results, p. 10, reports 56 included patients. A formal sample-size rationale is not explicitly stated. Consider adding: "No a priori sample-size calculation was performed; sample size was determined by available eligible cases during the study period."

	
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why.
	Methods/Outcomes, pp. 7-8; Statistical analysis, pp. 8-9. Continuous variables are summarized by mean +/- SD or median/IQR/range according to distribution; mRS was dichotomized as favorable 0-2 vs unfavorable 3-6 where applicable; indication categories and outcomes are defined.

	
	12a
	Describe all statistical methods, including those used to control for confounding.
	Methods/Statistical analysis, pp. 8-9. Describes R/RStudio, descriptive framework, normality assessment, Mann-Whitney U, t-test, Fisher exact test, chi-square test, 95% CI, Wilcoxon signed-rank test, exposure-adjusted AE rates, exploratory adjusted analyses, complete-case approach, and p-value threshold.

	
	12b
	Describe any methods used to examine subgroups and interactions.
	Methods/Statistical analysis, pp. 8-9; Results/Exploratory subgroup: cSDH, p. 11. Between-group comparisons were performed for hemorrhagic vs infectious cases; an exploratory cSDH subgroup is reported. 

	
	12c
	Explain how missing data were addressed.
	Methods/Statistical analysis, p. 9. The manuscript states that analyses used a complete-case approach per outcome, with available denominators reported.

	
	12d
	Cohort study: If applicable, explain how loss to follow-up was addressed.
	Partly addressed. Methods/Outcomes and Statistical analysis, pp. 7-9, state 30-day outcomes and complete-case analyses with available denominators. Results, p. 11, reports mRS availability (50/56) and follow-up neuroradiology availability (38/56). Consider explicitly stating whether any patients were lost to 30-day clinical follow-up.

	
	12e
	Describe any sensitivity analyses.
	N/A / not performed. The manuscript reports exploratory adjusted analyses and subgroup analyses, but no sensitivity analyses are described.

	Results
	13a
	Report numbers of individuals at each stage of study, e.g., potentially eligible, examined for eligibility, confirmed eligible, included, completing follow-up, and analysed.
	Results/Cohort and indications, p. 10, reports 56 included patients. Results, p. 11, reports mRS available for 50/56 and follow-up neuroradiology for 38/56. Numbers at earlier eligibility-screening stages are not reported.

	
	13b
	Give reasons for non-participation at each stage.
	Not explicitly reported. Methods/Participants, p. 6, states that patients who denied or withdrew authorization were excluded where applicable. Actual numbers/reasons for non-participation are not provided.

	
	13c
	Consider use of a flow diagram.
	Not included. There are no figures in the manuscript information. 

	
	14a
	Give characteristics of study participants and information on exposures and potential confounders.
	Results/Cohort and indications and Baseline characteristics, p. 10; Table 1. Reports age, sex, indication, device target, participating centers, and refers to baseline characteristics.

	
	14b
	Indicate number of participants with missing data for each variable of interest.
	Methods/Statistical analysis, p. 9, uses available denominators. Results, p. 11, reports mRS availability for 50/56 and follow-up neuroradiology for 38/56. Missing data for every variable of interest are not listed individually.

	
	14c
	Cohort study: Summarise follow-up time, e.g., average and total amount.
	Results/Exposure, p. 10. Cumulative exposure was 473 device-days; median duration 7 days overall, 6 days hemorrhagic and 8 days infectious; indication-specific device-days are reported. Thirty-day clinical outcomes are reported.

	
	15
	Cohort study: Report numbers of outcome events or summary measures over time.
	Results/Primary outcome, pp. 10-11; Neurological, functional, and radiological trajectories, p. 11. Reports AEs overall and by type, rates per 100 device-days, 30-day mortality/status, mRS, GCS change, and radiological outcomes. Case-control and cross-sectional alternatives are N/A.

	
	16a
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and precision. Make clear which confounders were adjusted for and why they were included.
	Results/Primary outcome, pp. 10-11. Reports AE proportions, exposure-adjusted rates, rate ratio 12.63 with 95% CI and p value, and exploratory adjusted OR with 95% CI. Statistical limitations, p. 9, notes that adjusted estimates are unstable because of sparse events/near-separation.

	
	16b
	Report category boundaries when continuous variables were categorized.
	Methods/Outcomes, pp. 7-8. mRS was summarized as favorable 0-2 vs unfavorable 3-6; global clinical status and radiological outcome categories are defined. 

	
	16c
	If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period.
	Addressed where relevant. Results, pp. 10-11, provide absolute counts/proportions and rates per 100 device-days in addition to the rate ratio. No additional translation appears necessary for this descriptive cohort.

	
	17
	Report other analyses done, e.g., analyses of subgroups and interactions, and sensitivity analyses.
	Results/Exploratory subgroup: cSDH, p. 11; Primary outcome, pp. 10-11. Reports exploratory adjusted analysis and cSDH subgroup. No sensitivity analyses or interaction analyses are reported.

	Discussion
	18
	Summarise key results with reference to study objectives.
	Discussion, p. 12. Summarizes indication- and exposure-dependent safety, concentration of AEs in infectious cases, and the pragmatic exposure-based safety signal.

	
	19
	Discuss limitations, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of potential bias.
	Discussion/Limitations, p. 13. Discusses retrospective design, incomplete documentation, residual confounding, heterogeneity, no control group, non-standardized settings/handling protocols, retrospective AE adjudication, and sparse events limiting adjusted analyses. Direction/magnitude of bias are discussed qualitatively, not quantitatively.

	
	20
	Give a cautious overall interpretation considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence.
	Discussion, pp. 12-13; Conclusions, pp. 14-15. Interpretation is cautious, emphasizing feasibility/safety signal, context-by-exposure framework, descriptive nature, and need for prospective indication-specific evaluation.

	
	21
	Discuss the generalisability/external validity of the study results.
	Partly addressed. Discussion, pp. 12-13, frames the findings as real-world multicenter evidence but notes heterogeneous populations, selection bias, and lack of standardized protocols. Consider adding an explicit sentence using the term "generalizability" or "external validity" if desired.

	Other information
	22
	Give the source of funding and the role of funders for the present study and, if applicable, for the original study on which the present article is based.
	Details Page, p. 3. Funding is reported as "None." No funder role applies.



