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Supplemental Table 1: Baseline characteristics of patients undergoing stem cell transplantation after a single line of therapy or no therapy, stratified by therapy
	
	HMA
n=217
	IC
 n=30
	untreated
n=29
	Venetoclax-based
n=38
	p value

	Age (years)
	59 [17-74]
	43 [19-67]
	53 [22-70]
	66 [28-76]
	<0.001

	Sex
	
	
	
	
	0.226

	Male
	133 (61)
	14 (47)
	21 (72)
	25 (66)
	

	Female
	84 (39)
	16 (53)
	8 (28)
	13 (34)
	

	ECOG PS
	
	
	
	
	0.651

	0-1
	202/206 (98)
	27/27 (100)
	29 (100)
	36/37 (97)
	

	2
	3/206 (1)
	0/27 (0)
	0 (0)
	0/37 (0)
	

	3-4
	1/206 (0)
	0/27 (0)
	0 (0)
	1/37 (3)
	

	Hemoglobin (g/dL)
	9.4 [6.5-16.2]
	9.4 [6.3-12.2]
	9.5 [7.4-12.6]
	9.7 [6.9-13.0]
	0.993

	Platelets (x109/L)
	65 [5-655]
	53 [12-295]
	33 [9-379]
	74 [9-264]
	0.006

	ANC (x109/L)
	0.90 [0.01-9.27]
	0.84 [0.16-11.25]
	1.40 [0.29-5.10]
	1.05 [0.13-8.32]
	0.068

	BM blasts (%)
	7.0 [0.0-19.0]
	13.0 [4.0-19.0]
	4.0 [0.0-15.0]
	11.8 [1.0-19.0]
	<0.001

	WHO 2016
	
	
	
	
	<0.001

	MDS-EB1
	51 (24)
	1 (3)
	4 (14)
	5 (13)
	

	MDS-EB2
	56 (26)
	19 (63)
	3 (10)
	24 (63)
	

	MDS-MLD
	17 (8)
	0 (0)
	2 (7)
	2 (5)
	

	MDS-RS-MLD
	8 (4)
	0 (0)
	0 (0)
	0 (0)
	

	MDS-U
	5 (2)
	0 (0)
	3 (10)
	0 (0)
	

	MDS with isol 5q
	0 (0)
	0 (0)
	1 (3)
	0 (0)
	

	Therapy-related MDS
	80 (37)
	10 (33)
	16 (55)
	7 (18)
	

	IPSS-R
	
	
	
	
	0.482

	Intermediate
	49 (23)
	7 (23)
	10 (34)
	7 (18)
	

	High
	63 (29)
	7 (23)
	10 (34)
	14 (37)
	

	Very High
	105 (48)
	16 (53)
	9 (31)
	17 (45)
	

	IPSS-M
	
	
	
	
	0.149

	Very Low
	1/87 (1)
	0/4 (0)
	0/5 (0)
	0 (0)
	

	Low
	3/87 (3)
	0/4 (0)
	1/5 (20)
	1 (3)
	

	Moderate Low
	7/87 (8)
	1/4 (25)
	0/5 (0)
	2 (5)
	

	Moderate High
	8/87 (9)
	1/4 (25)
	2/5 (40)
	2 (5)
	

	High
	24/87 (28)
	1/4 (25)
	2/5 (40)
	11 (29)
	

	Very High
	44/87 (51)
	1/4 (25)
	0/5 (0)
	22 (58)
	

	Complex cytogenetics
	118 (54)
	7 (23)
	12 (41)
	11 (29)
	<0.001

	TP53-mutated
	
	
	
	
	0.002

	Monoallelic
	15/144 (10)
	0/10 (0)
	2/7 (29)
	0 (0)
	

	Biallelic
	49/144 (34)
	0/10 (0)
	0/7 (0)
	9 (24)
	


Data displayed as n (%) or median [range].

[bookmark: OLE_LINK1]Abbreviations: ANC, absolute neutrophil count; BM, bone marrow; EB, excess blasts; ECOG PS, Eastern Cooperative Oncology Group performance status; HMA, hypomethylating agent; IC, intensive chemotherapy; IPSS-M, molecular International Prognostic Scoring System; IPSS-R, revised International Prognostic Scoring System; MDS, myelodysplastic syndrome; MDS-U, MDS unclassifiable; MLD, multi lineage dysplasia; RS, ring sideroblasts; WHO, World Health Organization.


Supplemental Table 2: Univariate analysis for post-SCT overall survival in untransformed MDS
	Variable
	HR (95% CI)
	p
	n events/n total
	Median OS (months)

	Age at SCT (per 10 years)
	1.13 (1.02-1.26)
	0.023
	-
	-

	Sex
	
	
	
	

	Male
	Ref
	-
	132/227
	28.1

	Female
	0.87 (0.65-1.16)
	0.333
	68/135
	17.8

	Race
	
	
	
	

	White/Non-hispanic
	Ref
	-
	164/299
	27.0

	White/Hispanic
	0.26 (0.04-1.88)
	0.183
	1/6
	NR

	Hispanic
	1.02 (0.61-1.71)
	0.928
	16/26
	15.3

	Asian
	0.66 (0.24-1.78)
	0.411
	4/11
	57.7

	Black
	1.56 (0.85-2.88)
	0.151
	11/15
	7.2

	Other
	1.79 (0.25-12.84)
	0.562
	1/2
	4.2

	ECOG performance status
	
	
	
	

	0
	Ref
	-
	55/103
	28.1

	1
	1.06 (0.77-1.45)
	0.729
	134/237
	19.9

	2
	0.59 (0.14-2.43)
	0.466
	2/5
	27.3

	3
	1.86 (0.26-13.5)
	0.539
	1/2
	2.3

	WHO 2016 diagnosis
	
	
	
	

	MDS-MLD
	Ref
	-
	13/28
	123.1

	MDS-RS-MLD
	2.45 (1.01-5.94)
	0.047
	8/8
	12.4

	MDS with isolated 5q
	1.54 (0.20-11.76)
	0.679
	1/1
	32.1

	MDS-EB1
	1.13 (0.60-2.12)
	0.698
	40/78
	31.8

	MDS-EB2
	0.94 (0.51-1.72)
	0.840
	53/117
	92.3

	MDS-U
	0.62 (0.18-2.18)
	0.455
	3/9
	NR

	Therapy-related MDS
	
	
	
	

	No
	Ref
	-
	118/241
	50.3

	Yes
	1.5 (1.13-1.98)
	0.005
	82/121
	13.0

	Baseline BM Blast %
	0.98 (0.95-1.01)
	0.108
	-
	-

	Baseline BM Ring Sideroblast % (per 1% increase)
	1.02 (1.01-1.03)
	<0.001
	-
	-

	IPSS-R
	
	
	
	

	Intermediate
	Ref
	-
	36/95
	140.7

	High
	1.14 (0.73-1.77)
	0.569
	43/107
	103.1

	Very High
	3.68 (2.52-5.38)
	<0.001
	121/160
	8.2

	IPSS-M
	
	
	
	

	Very Low
	0 (0-Inf)
	0.999
	0/1
	NR

	Low
	0 (0-Inf)
	0.997
	0/8
	NR

	Moderate Low
	0.62 (0.13-2.86)
	0.539
	2/10
	NR

	Moderate High
	1.05 (0.29-3.82)
	0.943
	3/13
	NR

	High
	Ref
	-
	10/41
	NR

	Very High
	3.14 (1.56-6.32)
	0.001
	40/70
	10.5

	
	
	
	
	




	Supplemental Table 2: Univariate analysis for post-SCT overall survival in untransformed MDS (cont.)

	Variable
	HR (95% CI)
	p
	n events/n total
	Median OS (months)

	Cytogenetics
	
	
	
	

	Abnormal
	Ref
	-
	177/282
	12.8

	Normal diploid
	0.30 (0.19-0.46)
	<0.001
	23/80
	140.7

	Specific cytogenetic findings
	
	
	
	

	Normal diploid
	Ref
	-
	23/80
	140.7

	del(5q)*
	0.87 (0.26-2.92)
	0.822
	3/13
	NR

	del(20q)*
	1.29 (0.38-4.32)
	0.682
	3/10
	92.4

	Trisomy 8*
	0.79 (0.27-2.28)
	0.658
	4/20
	NR

	Abnormal 3q*
	2.32 (1.07-5.05)
	0.033
	9/17
	27.0

	Monosomy 7/del(7q)*
	2.21 (1.20-4.07)
	0.011
	19/33
	30.2

	Complex (3 abnormalities)
	5.29 (2.55-10.95)
	<0.001
	14/20
	18.0

	Complex (>3 abnormalities)
	6.06 (3.81-9.61)
	<0.001
	112/140
	7.3

	Mutations† (present vs absent)
	
	
	
	

	ASXL1
	0.16 (0.05-0.52)
	0.002
	3/34
	NR

	DNMT3A
	0.79 (0.44-1.41)
	0.418
	13/36
	56.5

	IDH2
	0.53 (0.19-1.43)
	0.211
	4/13
	92.3

	NPM1
	0.17 (0.02-1.19)
	0.074
	1/10
	NR

	NRAS
	0.38 (0.12-1.18)
	0.094
	3/11
	NR

	RUNX1
	0.90 (0.50-1.62)
	0.724
	13/34
	NR

	SF3B1
	0.61 (0.19-1.96)
	0.408
	3/12
	NR

	SRSF2
	0.53 (0.17-1.71)
	0.290
	3/13
	NR

	STAG2	
	0.24 (0.03-1.77)
	0.163
	1/12
	NR

	TET2
	1.24 (0.66-2.34)
	0.506
	11/22
	34.8

	TP53
	6.51 (4.20-10.1)
	<0.001
	65/81
	7.2

	U2AF1
	0.46 (0.14-1.46)
	0.186
	4/15
	56.5

	TP53 number of mutations
	
	
	
	

	0
	Ref
	-
	32/137
	NR

	1
	6.58 (4.08-10.60)
	<0.001
	41/51
	6.8

	2 or more
	6.39 (3.72-10.99)
	<0.001
	24/30
	7.2

	TP53 highest VAF
	3.41 (1.18-9.81)
	0.023
	-
	-

	TP53 allelic status
	
	
	
	

	Wild type
	Ref
	-
	32/137
	NR

	Mutated monoallelic
	5.29 (2.76-10.15)
	<0.001
	13/19
	9.1

	Mutated biallelic
	6.93 (4.39-10.97)
	<0.001
	52/62
	6.8

	[bookmark: _Hlk206680369]Pre-SCT therapy‡
	
	
	
	

	HMA
	Ref
	-
	134/217
	15.3

	Untreated
	1.06 (0.66-1.70)
	0.795
	20/29
	22.8

	Intensive chemotherapy
	0.50 (0.27-0.90)
	0.020
	12/30
	NR

	Venetoclax-based
	0.51 (0.25-1.04)
	0.063
	8/38
	34.8

	Immediate pre-SCT blast %
	
	
	
	

	0-4%
	Ref
	-
	137/267
	27.2

	5-9%
	1.11 (0.77-1.59)
	0.579
	38/60
	31.8

	10-19%
	2.10 (1.34-3.30)
	0.001
	22/29
	7.1

	Supplemental Table 2: Univariate analysis for post-SCT overall survival in untransformed MDS (cont.)

	Variable
	HR (95% CI)
	p
	n events/n total
	Median OS (months)

	Pre-SCT IWG 2023 response
	
	
	
	

	No response
	Ref
	-
	20/40
	51.5

	CR
	0.96 (0.56-1.64)
	0.887
	41/84
	27.3

	CRL/CRh/PR
	1.20 (0.69-2.09)
	0.526
	33/65
	19.7

	HI
	1.20 (0.54-2.63)
	0.656
	9/16
	50.3

	Year of SCT
	
	
	
	

	2000-2010
	Ref
	-
	72/92
	11.8

	2011-2016
	0.71 (0.51-1.00)
	0.053
	63/105
	22.8

	2017-2023
	0.60 (0.42-0.84)
	0.003
	65/165
	40.2

	Karnofsky Performance Status
(per 10 point increase)
	0.74 (0.63-0.87)
	<0.001
	-
	-

	HCT-CI
	1.15 (1.08-1.22)
	<0.001
	-
	-

	Graft cell source
	
	
	
	

	Apheresis
	Ref
	-
	128/242
	27.3

	Cord
	1.65 (0.87-3.15)
	0.127
	10/13
	9.4

	Bone marrow
	1.11 (0.82-1.50)
	0.507
	62/107
	19.8

	Donor allotype
	
	
	
	

	Matched related donor
	Ref
	-
	70/115
	22.8

	Cord
	1.51 (0.78-2.93)
	0.225
	10/13
	9.4

	Haploidentical
	0.62 (0.36-1.09)
	0.096
	15/39
	NR

	Mismatched unrelated donor
	1.02 (0.57-1.81)
	0.948
	14/25
	20.0

	Matched unrelated donor
	0.97 (0.71-1.33)
	0.861
	91/170
	24.7

	Conditioning intensity
	
	
	
	

	Myeloablative
	Ref
	-
	118/224
	27.2

	Reduced intensity
	1.11 (0.84-1.48)
	0.449
	82/138
	20.0

	Post-SCT Cyclophosphamide
	
	
	
	

	No
	Ref
	-
	134/199
	14.7

	Yes
	0.71 (0.53-0.96)
	0.026
	66/163
	56.5

	Donor age (per 10 years)
	1.12 (1.01-1.23)
	0.030
	-
	-



Abbreviations: BM, bone marrow; CI, confidence interval; CR, complete remission; CRh, CR with partial hematologic recovery; CRL, CR with limited count recovery; EB, excess blasts; ECOG, Eastern Cooperative Oncology Group; HCT-CI, Hematopoietic Cell Transplantation-specific Comorbidity Index; HI, hematologic improvement; HMA, hypomethylating agent; HR, hazard ratio; IPSS-M, Molecular International Prognostic Scoring System; IPSS-R, Revised International Prognostic Scoring System; IWG, International Working Group; MDS, myelodysplastic syndrome; MDS-U, MDS-unclassifiable; MLD, multilineage dysplasia; NR, not reached; OS, overall survival; PR, partial remission; RS, ring sideroblasts; SCT, stem cell transplantation; VAF, variant allele frequency; WHO, World Health Organization.

*Excludes patients with this finding in the context of a complex karyotype.
†Only mutations present in at least 10 patients shown.
‡Includes only patients proceeding to SCT after 0 or 1 line of therapy.

Supplemental Table 3: Multivariate analysis for post-SCT overall survival in untransformed MDS, TP53 wild-type patients only (n=124)

	Variable
	HR
	95% CI
	p

	Age at SCT (per 10 years)
	1.02
	0.76-1.37
	>0.9

	Therapy-related MDS
	0.51
	0.21-1.27
	0.15

	IPSS-R Very High risk
	2.00
	0.92-4.37
	0.081

	Pre-SCT therapy
	
	
	

	HMA
	Ref
	-
	-

	Untreated
	2.09
	0.23-18.7
	0.5

	Intensive chemotherapy
	0.00
	0.00->9.99
	>0.9

	Venetoclax-based
	1.04
	0.33-3.29
	>0.9

	HCT-CI
	1.33
	1.09-1.62
	0.005

	Year of SCT
	
	
	

	2011-2016
	Ref
	-
	-

	2017-2023
	1.35
	0.48-3.80
	0.6

	Post-SCT Cyclophosphamide
	
	
	

	No
	Ref
	-
	-

	Yes
	0.25
	0.09-0.70
	0.008



[bookmark: _Hlk220349764]Abbreviations: CI, confidence interval; HCT-CI, Hematopoietic Cell Transplantation-specific Comorbidity Index; HMA, hypomethylating agent; HR, hazard ratio; IPSS-R, Revised International Prognostic Scoring System; MDS, myelodysplastic syndrome; SCT, stem cell transplantation.


Supplemental Table 4: Baseline characteristics of patients included in the landmark analysis
	
	No SCT cohort
n=336
	SCT cohort
n=227
	p value

	Age (years)
	68 [25-76]
	60 [18-76]
	<0.001

	Sex
	
	
	0.663

	Male
	198 (59)
	138 (61)
	

	Female
	138 (41)
	89 (39)
	

	ECOG PS
	
	
	0.025

	0-1
	284/311 (91)
	210/216 (97)
	

	2
	20/311 (6)
	5/216 (2)
	

	3-4
	7/311 (2)
	1/216 (0)
	

	Hemoglobin (g/dL)
	9.00 [5.20-15.20]
	9.30 [6.00-16.20]
	0.037

	Platelets (x109/L)
	63 [7-645]
	70 [5-655]
	0.329

	Absolute neutrophil count (x109/L)
	1.18 [0.04-34.91]
	0.98 [0.06-9.27]
	0.082

	Bone marrow blasts (%)
	7.0 [0.0-19.0]
	8.0 [0.0-19.0]
	0.096

	WHO 2016
	
	
	0.195

	MDS-EB1
	75 (22)
	49 (22)
	

	MDS-EB2
	89 (26)
	79 (35)
	

	MDS-MLD
	31 (9)
	16 (7)
	

	MDS-RS-MLD
	13 (4)
	4 (2)
	

	MDS-U
	8 (2)
	8 (4)
	

	Therapy-related MDS
	120 (36)
	71 (31)
	

	IPSS-R
	
	
	0.556

	Intermediate
	96 (29)
	58 (26)
	

	High
	109 (32)
	83 (37)
	

	Very High
	131 (39)
	86 (38)
	

	IPSS-M
	
	
	0.781

	Very Low
	0/162 (0)
	1/142 (1)
	

	Low
	7/162 (4)
	8/142 (6)
	

	Moderate Low
	12/162 (7)
	11/142 (8)
	

	Moderate High
	16/162 (10)
	15/142 (11)
	

	High
	39/162 (24)
	40/142 (28)
	

	Very High
	88/162 (54)
	67/142 (47)
	

	Complex cytogenetics
	158 (47)
	90 (40)
	0.100

	TP53 status
	
	
	0.005

	Wild type
	190 (57)
	152 (67)
	

	Monoallelic
	52 (15)
	17 (7)
	

	Biallelic
	94 (28)
	58 (26)
	


Data displayed as n (%) or median [range].

Abbreviations: EB, excess blasts; ECOG PS, Eastern Cooperative Oncology Group performance status; IPSS-M, molecular International Prognostic Scoring System; IPSS-R, revised International Prognostic Scoring System; MDS, myelodysplastic syndrome; MDS-U, MDS unclassifiable; MLD, multi lineage dysplasia; RS, ring sideroblasts; SCT, stem cell transplantation; WHO, World Health Organization.


Supplemental Figure 1: Trends in SCT over time
[image: ]
The percentage of patients diagnosed with HR-MDS who underwent SCT is shown as a percentage over each bar plot and stratified by time period. TP53 status in the transplanted patients is also shown when available. Patients with TP53 mutations represented 33% of transplanted patients in 2011-2016 (considering only those with available testing) and 35% of transplanted patients in 2017-2023.
Abbreviations: bi, biallelic; HR, higher risk; MDS, myelodysplastic syndrome; mono, monoallelic; SCT, stem cell transplantation; wt, wild type.

Supplemental Figure 2: Overall survival and cumulative incidence of AML with death as competing risk in the full cohort of higher risk MDS
[image: ]
(A) Overall survival from diagnosis in the full cohort. (B) Cumulative incidence of AML with death as competing risk in the full cohort (n=2045).
Abbreviations: AML, acute myeloid leukemia; CI, cumulative incidence; MDS, myelodysplastic syndrome. 


Supplemental Figure 3: Cumulative incidence of relapse and TRM stratified by year of stem cell transplantation
[image: ]
(A) CI of relapse from SCT day 0 stratified by year of SCT. (B) CI of TRM from SCT day 0 stratified by year of SCT. Relapse and TRM were considered competing risks.
Abbreviations: CI, cumulative incidence; SCT, stem cell transplantation; TRM, treatment-related mortality.
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Supplemental Figure 4: Overall survival post-allogeneic stem cell transplantation stratified by IPSS-M
[image: ]
(A) OS from SCT day 0 stratified by IPSS-M.
Abbreviations: IPSS-M; molecular International Prognostic Scoring System; NR, not reached; OS, overall survival; SCT, stem cell transplantation.


Supplemental Figure 5: Overall survival post-allogeneic stem cell transplantation stratified by cytogenetic complexity and combined cytogenetic complexity/TP53 status
[image: ]
(A) OS from SCT day 0 stratified by cytogenetic complexity. (B) OS from SCT day 0 stratified by combined cytogenetic complexity/TP53 status.
Abbreviations: wt, wild type.

Supplemental Figure 6: Post-SCT outcomes in patients undergoing SCT following transformation to secondary acute myeloid leukemia
[image: ] 
(A) OS, (B) PFS, (C) cumulative incidence of relapse, and (D) cumulative incidence of TRM from SCT day 0 in patients undergoing SCT following transformation of MDS to secondary AML.
Abbreviations: CI, cumulative incidence; OS, overall survival; PFS, progression-free survival; sAML, secondary acute myeloid leukemia; SCT, stem cell transplantation; TRM, treatment-related mortality.
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