Supplementary Information
Supplementary Table 1. Clinical and laboratory parameters and IDDA scores of the index patient across treatment time points: initial visit, post-abatacept, and post-HSCT follow-up.
	Parameter
	Initial Visit
	Post-Abatacept
(4 months)
	Post-HSCT
(1 month)
	Post-HSCT
(3 months)
	Post-HSCT
(12 months)
	Post-HSCT
(22 months)

	Clinical Symptoms

	-Joint swelling
	Severe
	Mild
	Resolved
	Resolved
	Resolved
	Resolved

	-Hepatosplenom
egaly
	Hepatosplenomegaly
	Hepatosplenomegaly
	Hepatosplenomegaly
	Hepatosplenomegaly
	Splenomegaly
	None

	-Recurrent infections
	Frequent
	Reduced
	None
	None
	None
	None

	Laboratory Parameters

	- WBC (×10⁹/L)

	5.85
	8.28
	5.59
	3.19↓
	6.98
	6.79

	-Lymphocyte (×10⁹/L)

	1.94
	1.01
	1.95
	0.76
	2.46
	2.99

	- Hemoglobin (g/L)

	88↓
	133
	109↓
	112
	123
	136

	- Platelets (×10⁹/L)

	90↓
	138
	74↓
	139
	154
	121

	- CD3⁺ T cells (%)

	83.6↑
	70.5↑
	88.0↑
	86.8↑
	79.7↑
	59.8↓

	- CD4⁺ T cells (%)

[18–23]
	49.4↑
	33.1
	8.2↓
	11.2↓
	32.8
	31.6

	- CD8⁺ T cells (%)

[15–16]
	29.3↑
	33.1↑
	73.8↑
	69.8↑
	42.5↑
	22.9

	- CD19⁺ B cells (%)
[14–17]
	8.6↓
	19.0
	1.7↓
	2.0↓
	16.8↓
	30.7↑

	- NK cells (%)
[5–13]
	6.0↓
	9.6
	7.7
	9.9
	2.8↓
	7.2

	- IgG (g/L)

	0.54↓
	8.91*
	19.06*↑
	8.16
	10.3
	11.37↑

	- IgA (g/L)

	<0.07↓
	0.02*↓
	0.13*↓
	0.05↓
	1.12
	1.70↑

	- IgM (g/L)

	1.62↑
	0.16*↓
	1.21*
	0.60
	0.59
	0.67

	Chimerism status
	
	
	Full donor chimerism
	Full donor chimerism
	Full donor chimerism
	Full donor chimerism

	IDDA Score Assessment†

	IDDA score (total)†
	~54.5
	~22.6
	—
	—
	—
	~1.0


Supplementary Table 2. Detailed IDDA scoring of the index case at three time points, according to the algorithm of Tesch et al. (2020).
	Parameter
	Initial Visit
	Post-Abatacept (4 months)
	Post-HSCT (22 months)

	Autoimmune cytopenia
	3
	2
	0

	Enteropathy/IBD
	0
	0
	0

	Lymphoproliferation, splenomegaly or hepatomegaly
	3
	2
	0

	Parenchymal lung disease (LIP/GLILD)
	3
	2
	0

	Skin or eye manifestations
	0
	0
	0

	Granulomatous disease
	0
	0
	0

	Endocrinopathy
	0
	0
	0

	Arthritis
	3
	1
	1

	Autoimmune hepatitis, cholangitis or pancreatitis
	0
	0
	0

	Glomerulonephritis or nephropathy
	0
	0
	0

	Neurologic manifestations
	0
	0
	0

	Failure to thrive or malabsorption
	1
	0
	0

	Severe infections
	2
	1
	0

	Sum of graded parameters
	15
	8
	1

	Supportive-care factors
	
	
	

	Hospitalization days (×0.1, capped at 4)
	2.9 (29 d)
	0.8 (8 d)
	0

	Mechanical ventilation/ICU days (×0.8, capped at 8)
	0.8 (1 d)
	0
	0

	Immunoglobulin substitution (0–3)
	3
	3
	0

	Chronic or recurring infection (0–4)
	4
	2
	0

	Other organ dysfunction (0–4)
	4
	1
	0

	Nutritional status (0–4)
	3
	1
	0

	Sum of supportive-care factors
	17.7
	7.8
	0

	Lansky performance score
	60
	70
	100

	Performance coefficient (100/Lansky)
	1.67
	1.43
	1.00

	TOTAL IDDA score
	54.5
	22.6
	1.0


Calculation: total IDDA score = (sum of 13 graded parameters + sum of supportive-care adjustments) × (100/Lansky score). Initial visit: (15 + 17.7) × 100/60 = 54.5; post-abatacept (4 months): (8 + 7.8) × 100/70 = 22.6; post-HSCT (22 months): (1 + 0) × 100/100 = 1.0.
Grading per Tesch et al. (2020): 0 = absent; 1 = mild/transient, not requiring treatment; 2 = moderate, requiring intermittent therapy; 3 = severe, requiring continuous therapy; 4 = life-threatening, refractory, or irreversible. Supportive-care adjustments: hospitalization days ×0.1 (capped at 4); mechanical ventilation/ICU days ×0.8 (capped at 8); immunoglobulin substitution 0–3 (3 = regular replacement); chronic or recurring infection 0–4; other organ dysfunction 0–4; nutritional status 0–4. At 22 months post-HSCT, the only residual item was mild stiffness of the left ring and little fingers (arthritis score 1), without active inflammation. Scores were assigned independently by two clinicians with discrepancies resolved by consensus; totals are reported as the mean of the two raters. Factor-level values follow the original scoring of the index case (raw data available from the corresponding author on request).
Supplementary Methods: Full search strategies for PubMed and Embase.
PubMed (searched August 3, 2026): ("LRBA"[All Fields] OR "LRBA deficiency"[All Fields] OR "LRBA mutation"[All Fields] OR "lipopolysaccharide-responsive beige-like anchor protein deficiency"[All Fields] OR "lipopolysaccharide-responsive beige-like anchor protein"[All Fields] OR "lipopolysaccharide responsive beige-like anchor protein"[All Fields] OR "LPS-responsive beige-like anchor protein"[All Fields] OR "LPS-responsive beige-like anchor"[All Fields] OR "beige-like anchor protein"[All Fields]) AND ("hematopoietic stem cell transplantation"[All Fields] OR "HSCT"[All Fields] OR "bone marrow transplantation"[All Fields] OR "BMT"[All Fields] OR "hematopoietic cell transplantation"[All Fields] OR "stem cell transplantation"[All Fields]).
Embase via Embase.com (searched August 3, 2026): #1 'lipopolysaccharide responsive beige-like anchor protein'/exp; #2 'lrba':ti,ab,kw OR 'lrba deficiency':ti,ab,kw OR 'lrba mutation':ti,ab,kw; #3 'lipopolysaccharide-responsive beige-like anchor protein':ti,ab,kw OR 'lipopolysaccharide responsive beige-like anchor protein':ti,ab,kw OR 'beige-like anchor protein':ti,ab,kw OR 'lps-responsive beige-like anchor protein':ti,ab,kw OR 'lps responsive beige-like anchor protein':ti,ab,kw; #4 #1 OR #2 OR #3; #5 'hematopoietic stem cell transplantation'/exp; #6 'hematopoietic stem cell transplantation':ti,ab,kw OR 'haematopoietic stem cell transplantation':ti,ab,kw OR 'hematopoietic cell transplantation':ti,ab,kw OR 'haematopoietic cell transplantation':ti,ab,kw OR 'hsct':ti,ab,kw OR 'allo-hsct':ti,ab,kw; #7 'bone marrow transplantation':ti,ab,kw OR 'bmt':ti,ab,kw OR 'stem cell transplantation':ti,ab,kw OR 'peripheral blood stem cell transplantation':ti,ab,kw OR 'umbilical cord blood transplantation':ti,ab,kw; #8 #5 OR #6 OR #7; #9 #4 AND #8.
Supplementary Figure 1. PRISMA 2020 flow diagram of the literature review.
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The flow diagram summarizes the identification, screening, eligibility assessment, and inclusion of studies evaluating allogeneic HSCT outcomes in LRBA-deficient patients.
Supplementary Table 3. Characteristics of included studies reporting HSCT outcomes in LRBA deficiency patients.
	Study
	Year
	PMID
	Country
	Design
	n(HSCT)
	Abatacept pre-HSCT

	LRBA Variant (HGVS)
	ACMG Class


	Seidel MG
	2015
	25539626
	Austria
	Case Report
	1
	No
	c.7162delA (p.T2388Pfs*7)
	P

	Sari S
	2016
	26686526
	Turkey
	Case Report
	1
	No
	c.5505delT (p.I1836*)
	P

	Tesi B
	2016
	27146671
	Sweden
	Case Report
	1
	No
	c.7162delA (p.T2388Pfs*7)
	P

	Bakhtiar S
	2017
	28197149
	Germany
	Case Series
	1
	No
	c.3647_3651delCTAA + c.7937T>G (p.I2646S)
	P

	Kostel Bal S
	2017
	28956255
	Turkey
	Case Series
	2
	No
	c.675G>A (p.W225*); c.5505delT (p.I1836*); c.3196del+c.7976G>C; c.3028G>A+c.7976G>C; c.8470A>C;c.8471T>C
	P

	Cagdas D
	2019
	31432443
	Turkey
	Case Series
	6
	Mixed
	6 variants (see Table S5)
	P

	Okur FV
	2019
	31026575
	Turkey
	Case Series
	3
	No
	c.5527delT (p.C1843fs) (P1)
	P

	Freund T
	2023
	36063261
	Israel/USA
	Case Series
	1
	No
	c.6640C>T (p.R2214*)
	P

	Mangodt TC
	2023
	37443020
	Belgium
	Case Report
	1
	Yes
	Exon 43 deletion (homozygous)
	P

	Moser LM
	2023
	36214981
	Germany
	Case Series
	3
	2 yes / 1 no
	P5: c.2445_2447del(C)3ins(C)2 (p.P86Lfs*4); P6: c.3647_3651delCTAA + c.7937T>G (p.I2646S); P7: c.6862delT (p.Tyr2288Metfs*29)
	P

	Taghizade N
	2023
	37595759
	Turkey
	Cohort
	14†
	11 yes / 3 no
	14 variants (see Table S5)
	P

	Shadur B
	2024
	39264459
	Israel/Belgium
	Case Series
	7
	3 yes / 4 no
	c.7970T>G; c.7869_7873del; c.8437C>T; c.8174_8175insCATG
	P

	Shen C
	2024
	39108694
	China
	Case Report
	1
	Yes
	c.4801C>T (p.R1601*) + c.4239delT
	P

	Jafari L
	2024
	35643917
	Iran
	Case Series
	2
	No
	c.2836_2839del (P1, hom); P2 not reported
	P

	Al Rawahi Y
	2025
	40717930
	Oman
	Case Report
	1
	No
	Large del exons 1–17
	P

	Setia P
	2026
	41515894
	India
	Cohort
	1
	Yes
	c.4759_4762delACTA + c.4300_4301delAT
	P


P = Pathogenic (ACMG/AMP Class 5). † Taghizade 2023 partially overlaps with the Cagdas 2019, Okur 2019, and Kostel Bal 2017 cohorts; after accounting for overlapping patients, the deduplicated total was estimated at 40–43. In addition, the LRBA-deficient patient reported by Bakhtiar 2017 is also included in the Moser 2023 cohort (P6) and was counted only once. Similarly, the patient reported by Sari 2016 is included in the Kostel Bal 2017 cohort (P4) and was counted only once. Abatacept pre-HSCT: documented use of abatacept prior to HSCT ("Yes"/"Mixed"/"No").
Supplementary Table 4. Comparison of HSCT outcomes by abatacept pre-treatment status in LRBA deficiency patients.
	Outcome
	ABT(~24 patients)
	Non-ABT (~22 patients)
	Overall(~46 patients)

	Overall survival (OS)
	23/24 (96%)
	19/22 (86%)
	42/46 (91%)

	aGVHD ≥ Grade II
	~22%
	~26%
	~24%

	Chronic GVHD
	~11%
	~11%
	~11%

	Severe infection
	~36%
	~45%
	~39%

	Full donor chimerism
	~70%
	~65%
	~68%

	Mortality, n
	1/24 (~4%)
	3/22 (~14%)
	4/46 (~9%)


Study-level outcomes stratified by abatacept pre-treatment status. Abbreviations: OS = overall survival; aGVHD = acute graft-versus-host disease; cGVHD = chronic GVHD; NR = not reported; TMA = thrombotic microangiopathy; MOF = multi-organ failure. Severe infection = infection requiring intravenous antimicrobial therapy or hospitalization. OS and mortality are based on individual patient outcomes (n = 24 ABT, 22 non-ABT, 46 overall). Percentages for aGVHD, cGVHD, severe infection, and full donor chimerism are descriptive, derived from pooled individual-patient data with variable denominators across studies. Pooled denominators may include a small number of patients reported in more than one study (see Table 2 footnote).
Supplementary Table 5. Retrospective 13-parameter IDDA scoring of the included studies.
	Study
	Patient
	ABT
	A – Cytopenia
	B – Enteropathy
	C – Lymphoproliferation
	D – Lung
	E – Skin/Eye
	F – Endocrine
	G – Arthritis
	H – Hepatitis
	I – Nephropathy
	J – Neurological
	K – Failure to Thrive
	L – Infections
	M – Granulomatous disease
	TOTAL

	Seidel 2015
	P1
	No
	3
	2
	3
	2
	0
	0
	1
	0
	0
	0
	2
	2
	0
	15

	Bakhtiar 2017
	P1
	No
	3
	3
	0
	0
	1
	0
	2
	0
	0
	0
	3
	0
	0
	12

	Cagdas 2019
	P2
	Yes
	3
	3
	2
	0
	0
	2
	0
	0
	0
	0
	0
	2
	0
	12

	
	P4
	Yes
	3
	3
	2
	2
	0
	2
	0
	0
	0
	0
	0
	3
	0
	15

	
	P6
	No
	2
	0
	2
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	5

	
	P8
	Yes
	2
	2
	3
	2
	0
	0
	0
	0
	1
	0
	0
	3
	0
	13

	
	P9
	Yes
	2
	2
	3
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	8

	
	P12
	Yes
	0
	3
	2
	3
	0
	0
	0
	0
	0
	0
	0
	3
	0
	11

	Moser 2023
	P5
	Yes
	2
	3
	2
	0
	0
	3
	0
	0
	0
	0
	2
	0
	0
	12

	
	P7
	Yes
	0
	3
	0
	0
	2
	2
	0
	0
	0
	0
	2
	0
	0
	9

	Taghizade 2023
	LM2
	Yes
	2
	2
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6

	
	LM4
	Yes
	0
	2
	2
	0
	1
	0
	0
	0
	0
	0
	0
	2
	0
	7

	
	LM5
	Yes
	2
	2
	3
	0
	0
	1
	0
	0
	0
	0
	1
	3
	0
	12

	
	LM6
	No
	3
	2
	3
	0
	1
	0
	1
	0
	0
	0
	1
	3
	0
	14

	
	LM8
	No
	3
	2
	1
	2
	0
	0
	0
	0
	0
	0
	1
	2
	0
	11

	
	LM9
	Yes
	3
	2
	2
	0
	1
	0
	0
	0
	0
	0
	1
	3
	0
	12

	
	LM12
	Yes
	3
	2
	3
	2
	0
	0
	1
	0
	0
	2
	1
	3
	0
	17

	
	LM13
	Yes
	3
	2
	1
	0
	0
	1
	0
	0
	0
	0
	1
	3
	0
	11

	
	LM18
	Yes
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	3

	
	LM21
	Yes
	0
	2
	0
	2
	0
	3
	1
	0
	0
	0
	1
	0
	0
	9

	
	LM29
	Yes
	2
	0
	1
	2
	1
	1
	0
	0
	0
	0
	1
	2
	0
	10

	
	LM45
	No
	2
	2
	2
	0
	0
	1
	1
	0
	0
	0
	1
	3
	0
	12

	
	LM49
	Yes
	3
	2
	3
	0
	0
	0
	0
	2
	0
	0
	1
	1
	0
	12

	
	LM57
	Yes
	2
	0
	2
	0
	0
	0
	0
	0
	2
	0
	1
	3
	0
	10

	Shen 2024
	Pt
	Yes
	3
	0
	3
	3
	0
	0
	0
	2
	2
	2
	3
	3
	0
	21

	Shadur 2024
	P1
	Yes
	2
	0
	2
	2
	0
	0
	0
	0
	0
	0
	1
	2
	0
	38

	
	P2
	No
	2
	3
	3
	2
	1
	0
	0
	0
	0
	0
	1
	2
	0
	36

	
	P3
	No
	2
	3
	2
	3
	0
	0
	0
	0
	0
	2
	0
	2
	0
	55

	
	P4
	No
	0
	4
	1
	2
	0
	0
	0
	0
	0
	0
	1
	2
	0
	78

	
	P5
	No
	0
	3
	1
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	33

	
	P6
	Yes
	2
	0
	1
	2
	0
	0
	0
	0
	0
	0
	0
	2
	0
	15

	
	P7
	Yes
	0
	3
	1
	2
	0
	0
	0
	0
	0
	0
	1
	2
	0
	36


IDDA = Immune Deficiency and Dysregulation Activity. Scoring criteria adapted from Tesch et al. (2020) J Allergy Clin Immunol, PMID: 31887391. For Shadur et al. (2024), totals are the full-algorithm scores as reported in the original publication (incorporating supportive-care factors and a performance-status coefficient). For all other studies, totals are the sum of the 13 graded parameters, because supportive-care factors were not uniformly reported in the source publications. Parameters not mentioned in the source text were scored as 0 (absent). The patient reported by Bakhtiar et al. (2017) is also included in the Moser et al. (2023) cohort (P6) and was scored only once.
Supplementary Table 6. NIH Quality Assessment Tool for Case Series Studies: assessment of included studies.
	Study
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Total
	Rating

	Seidel MG (2015)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Sari S (2016)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Tesi B (2016)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Bakhtiar S (2017)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Kostel Bal S (2017)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	N
	Y
	7/9
	Good

	Okur FV (2019)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Cagdas D (2019)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	N
	Y
	7/9
	Good

	Freund T (2023)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	N
	Y
	7/9
	Good

	Mangodt TC (2023)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Moser LM (2023)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	8/9
	Good

	Taghizade N (2023)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	9/9
	Good

	Shen C (2024)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Jafari L (2024)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair

	Shadur B (2024)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	8/9
	Good

	Setia P (2026)
	Y
	Y
	Y
	Y
	Y
	N
	N
	N
	Y
	6/9
	Fair

	Al Rawahi Y (2025)
	Y
	Y
	N
	N
	Y
	Y
	Y
	N
	Y
	6/9
	Fair


NIH Quality Assessment Tool for Case Series Studies (NHLBI). Q1 = question/objective clearly stated; Q2 = study population clearly described; Q3 = consecutive cases; Q4 = subjects comparable; Q5 = intervention clearly described; Q6 = outcome measures clearly defined; Q7 = follow-up adequate; Q8 = statistical analysis appropriate; Q9 = results well-described. Rating: Good (7–9), Fair (4–6), Poor (0–3).
Supplementary Table 7. LRBA genetic variants and ACMG/AMP classification for all included studies.
	Study
	Year
	LRBA Variant (cDNA)
	LRBA Variant (Protein)
	Zygosity
	Variant
Type
	ACMG
Class
	Key ACMG
Evidence
	Source

	Seidel MG
	2015
	c.7162delA
	p.T2388Pfs*7
	Hom
	Frameshift
	P
	PVS1+PM2+PP1
	Full text

	Sari S
	2016
	c.5505delT
	p.I1836*
	Hom
	Frameshift
	P
	PVS1+PM2+PP1
	Full text

	Tesi B
	2016
	c.7162delA
	p.T2388Pfs*7
	Hom
	Frameshift
	P
	PVS1+PM2+PP1
	Literature

	Bakhtiar S
	2017
	c.3647_3651delCTAA + c.7937T>G
	p.? + p.I2646S
	CH
	Frameshift+Missense
	P
	PVS1+PM3
	Original

	Kostel Bal S
	2017
	c.675G>A; c.5505delT; c.3196del+c.7976G>C; c.3028G>A+c.7976G>C; c.8470A>C;c.8471T>C
	p.W225*; p.I1836*; p.D1053fs+p.S2659*; p.Q1010*+p.S2659*; p.Ile2824Pro
	Hom/CH
	Mixed
	P
	PVS1+PM2+PP1
	Original

	Okur FV
	2019
	c.5527delT (P1)
	p.C1843fs (P1)
	Hom
	Frameshift
	P
	PVS1+PM2
	Literature

	Cagdas D
	2019
	c.675G>A; c.5527delT; c.7042C>T; c.7041G>T; IVS6+1delT; c.2893_2900delinsGCC
	Multiple
	Hom
	Mixed
	P
	PVS1+PM2
	Literature

	Freund T
	2023
	c.6640C>T
	p.R2214*
	Hom
	Nonsense
	P
	PVS1+PM2+PS4 (founder)
	Original

	Mangodt TC
	2023
	Large del exon 43
	Complete LOF
	Hom
	Large deletion
	P
	PVS1+PM2
	Original

	Moser LM
	2023
	P5: c.2445_2447del(C)3ins(C)2; P6: c.3647_3651delCTAA + c.7937T>G; P7: c.6862delT
	p.P86Lfs*4; p.?+p.I2646S; p.Tyr2288Metfs*29
	Hom/CH
	Frameshift/Missense
	P
	PVS1+PM2
	Original

	Taghizade N
	2023
	c.5047C>T (p.R1683*); c.7885delA (p.R2629Dfs*2); c.767+5_767+8delGTAT; c.2599C>T (p.Q867*); c.1963C>T (p.R655*); c.2836_2839delGAAA (p.E946*); c.2818dupC (p.Q940Pfs*5); c.5537C>T (p.S1846L); c.3549_3550insA (p.A1184Sfs*34); Exons 3-4 del; c.5505delT (p.I1836*); c.675G>A (p.W225*); c.646-1G>A; c.4321C>T (p.R1441W)
	p.R1683*; p.R2629Dfs*2; splice; p.Q867*; p.R655*; p.E946*; p.Q940Pfs*5; p.S1846L; p.A1184Sfs*34; del ex3-4; p.I1836*; p.W225*; splice; p.R1441W
	Hom
	Nonsense/Frameshift/Splice/Deletion/Missense
	P
	PVS1+PM2+PS4 (founder: p.R655*, p.R1683*)
	Suppl. Table E5

	Shen C
	2024
	c.4801C>T + c.4239delT
	p.R1601* + frameshift
	CH
	Nonsense+
Frameshift
	P
	PVS1+PM2+PP1
	Full text

	Jafari L
	2024
	c.2836_2839del (P1)
	p.? (frameshift)
	Hom
	Frameshift
	P
	PVS1+PM2
	Full text

	Shadur B
	2024
	c.7970T>G; c.7869_7873del;
c.8437C>T; c.8174_8175ins
	p.I2657S; p.S2624Rfs*23;
p.Q2813*; p.N2727Hfs*13
	Hom
	Missense/
Frameshift
	P
	PVS1/PM2/PM3
(WB confirmed)
	Full text

	Al Rawahi Y
	2025
	Large del exons 1-17
	Complete LOF
	Hom
	Large deletion
	P
	PVS1+PM2
	Full text

	Setia P
	2026
	c.4759_4762del + c.4300_4301del
	p.T1587Rfs*28 +
p.M1434Vfs*33
	CH
	Frameshift×2
	P
	PVS1+PVS1+PM2
	Full text


ACMG/AMP 2015 classification criteria (PMID: 25741868). P = Pathogenic (Class 5). Hom = homozygous; CH = compound heterozygous. LOF = loss of function. PVS1 = null variant in gene where LOF is known mechanism; PM2 = absent from population databases; PP1 = co-segregation; PS4 = prevalence in affected cases; PM3 = in trans with pathogenic variant. Note: Supplementary Table S5 includes the 16 studies from the literature review. † In the Taghizade 2023 cohort, c.4321C>T (p.Arg1441Trp) was identified in patient LM63/F48, who did not undergo HSCT; this variant is listed because it is identical to the index patient's maternal variant.
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