Supplementary Table S1. Full Search Strategies and Results (last search performed 03 December 2025)
	Database/Source
	Date Range
	Search Strategy (exact syntax)
	Hits

	MEDLINE (Ovid)
	01 Jan 2010 – 03 Dec 2025
	("sickle cell disease" OR SCD OR "β-thalassemia" OR "beta-thalassemia" OR "thalassaemia" OR "thalassemia major" OR TDT OR "transfusion-dependent thalassemia") AND ("gene editing" OR "genome editing" OR CRISPR OR Cas9 OR "base editing" OR "prime editing" OR BCL11A OR HBG1 OR HBG2 OR "fetal hemoglobin" OR "HbF induction") AND (clinical* OR trial* OR patient* OR human*).ti,ab,kw.
	542

	EMBASE (Ovid)
	01 Jan 2010 – 03 Dec 2025
	Same strategy as MEDLINE (adapted for Embase syntax)
	631

	Web of Science Core Collection
	01 Jan 2010 – 03 Dec 2025
	TS=(("sickle cell disease" OR SCD OR "beta-thalassemia" OR "beta-thalassaemia" OR TDT) AND ("gene editing" OR "genome editing" OR CRISPR OR "base editing" OR BCL11A OR HBG1 OR HBG2) AND (clinical OR trial OR patient))
	70

	ClinicalTrials.gov
	All years – 03 Dec 2025
	Condition: "sickle cell disease" OR "beta thalassemia" OR "thalassemia major" Other terms: "gene editing" OR CRISPR OR "base editing" OR BCL11A OR exagamglogene OR nula-cel OR BEAM-101 OR BRL-101 OR RM-001
	18

	Hand-search (ASH, EHA, ASGCT annual meetings 2021–2025)
	2021–2025
	Manual review of conference abstract books and online programs for the terms above
	29








Supplementary Table S2. Studies Excluded Because of Overlapping/Duplicate Cohorts (most comprehensive or most recent report retained)
	Excluded Reference
	Reason for Exclusion
	Retained Reference (most comprehensive)

	Frangoul et al. N Engl J Med 2021;384:252–60
	Initial first-in-human report; fully superseded by larger pivotal trials
	Frangoul et al. N Engl J Med 2024;390:1649–62 (SCD) Locatelli et al. N Engl J Med 2024;390:1663–76 (TDT)

	Early ASH/EHA abstracts on CTX001/exa-cel (2019–2022)
	Overlapping patients with pivotal publications
	Locatelli 2024 & Frangoul 2024

	Hu et al. Medicine (Baltimore) 2024;103:e38036
	Narrative review summarising RM-001; no original patient-level data
	Liu et al. 2024 (expanded RM-001 update)

	Kanter et al. ClinicalTrials.gov NCT04819841 (2021)
	Trial protocol only; no outcome data
	None (program terminated; no clinical data)

	Multiple early conference abstracts on BRL-101 (2022–early 2023)
	Superseded by later follow-up abstracts/publications
	Fu et al. 2023 & Zheng et al. 2023

	Early BEAM-101 press releases / single-patient summaries (2023)
	Superseded by BEACON Investigators 2024 interim report
	BEACON Investigators 2024












Supplementary Table S3. Domain-Level Risk-of-Bias Assessment (ROBINS-I)
	Bias Domain
	Overall Judgment
	Rationale

	Confounding
	Moderate–Serious
	Single-arm designs; no randomized comparator; baseline disease severity and supportive care may influence outcomes

	Selection of participants
	Moderate
	Enrollment at expert centers; exclusion of patients with advanced organ damage

	Classification of interventions
	Low
	Editing platforms and conditioning regimens clearly defined

	Deviations from intended interventions
	Low
	High protocol adherence; minimal cross-over

	Missing data
	Low–Moderate
	Primary hematologic endpoints well reported; long-term safety outcomes still maturing

	Measurement of outcomes
	Low
	Objective outcomes (Hb, transfusion independence); adjudicated VOCs in major trials

	Selection of reported results
	Moderate
	Interim and conference reports raise risk of selective reporting




