MRD monitoring and definition
In adequate specimens, a minimum of 200,000 events were acquired to achieve a potential sensitivity of 1 in 104 (0.01%). Routine MRD capture was performed with flow cytometry (FCM) at approximately one week before transplantation and the first month after transplantation, subsequently every 2-month intervals at the first 1-year post-transplant. MRD positive was defined as FCM >0.01% of cells with a leukemia-associated aberrant immune phenotype in the BM sample or BCR-ABL transcript level >0% in patients with Ph+ ALL.

Risk Classification and Stratification
Poor prognostic factors with ALL included baseline high-risk factors and response-based high-risk factors, baseline high-risk factors were older age (＞35 years), higher initial WBC count (＞30×109/L for B-cell lineage; ＞100×109/L for T-cell lineage), Central Nervous System (CNS) involvement, Early T-cell precursor (ETP), t(9;22) and/or BCR-ABL fusion transcript, t(1;19) and/or E2A-PBX1 fusion transcript, KMT2A (MLL) rearrangement, and low hypodiploidy and/or near triploidy, complex karyotype. Response-based high-risk factors were defined as failure to achieve complete remission (CR) with induction therapy, relapsed/refractory (R/R), and high MRD level at CR, high MRD level was defined as a level ≥10-2 (2-log reduction from diagnosis). Those who had at least one baseline or response-based high-risk factor were classified high risk whereas all others were classified as standard risk.
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Staging and grading of aGVHD, cGVHD 
The staging and grading of aGVHD is based on the modified Glucksberg criteria.
	
	Extent of organ involvement

	
	Skin
	Liver
	Gut

	Stage
	
	
	

	1
	Rash on ＜25% of skin
	Bilirubin 2-3 mg/dl
	Diarrhea ＞ 500ml/day or persistent nausea

	2
	Rash on 25-50% of skin
	Bilirubin 3-6 mg/dl
	Diarrhea ＞ 1000ml/day

	3
	Rash on ＞50% of skin
	Bilirubin 6-15 mg/dl
	Diarrhea ＞ 1500ml/day

	4
	Generalized erythroderma with bullous formation
	Bilirubin ＞15 mg/dl
	Severe abdominal pain with or without ileous

	Grade
	
	
	

	I
	Stage 1-2
	None
	None

	II
	Stage 3 or 
	Stage 1 or
	Stage 1

	III
	-
	Stage 2-3 or
	Stage 2-4

	IV
	Stage 4 or 
	Stage 4
	-



Classification of patients with chronic GVHD into two categories: limited disease and extensive disease
Limited chronic GVHD
Either or both:
1. Localized skin involvement
2. Hepatic dysfunction due to chronic GVHD
Extensive chronic GVHD
Either:
1. Generalized skin involvement; or
2. Localized skin involvement and/or hepatic dysfunction due to chronic GVHD, plus:
a. Liver histology showing chronic aggressive hepatitis, bridging necrosis or cirrhosis; or
b. Involvement of eye: Schirmer’s test with less than 5 mm wetting: or
c. Involvement of minor salivary glands or oral mucosa demonstrated on labial biopsy; OT
d. Involvement of any other target organ.

Table S1. Identified High-risk factors among 141 patients
	
	No. of Patients

	High-risk Factor
	B-ALL (N=88)
	 T-ALL (N=53)
	All Patients (N=141)

	Baseline high-risk factors
	
	
	

	Clinical features
	
	
	

	Older age (＞35 years)
	14
	7
	21

	WBC≥30/100×109/L
	33
	14
	47

	CNS
	5
	3
	8

	ETP
	0
	2
	2

	Cytogenetic features
	
	
	

	t (9;22)/BCR-ABL
	32
	0
	32

	t (1;19)/E2A-PBX1
	3
	0
	3

	KMT2A/MLL rearrangement
	2
	1
	3

	Low hypodiploidy/near triploidy
	1
	0
	1

	Complex karyotype
	5
	2
	7

	Response-based high-risk factors
	
	
	

	Failure to achieve CR
with induction therapy
	7
	6
	13

	Relapsed/refractory (R/R)
	10
	5
	15

	High MRD level at CR
	30
	13
	43


NOTE: A total of 59 patients were associated with 2 or more high-risk factors.
Table S2. Competing risk model for factors influencing the cumulative incidence of relapse 
	Variable
	Univariable model
	Multivariable model

	
	HR(95%CI )
	P value
	HR(95%CI )
	P value

	Group
	
	
	
	

	Con group
	1.00
	
	1.00
	

	Dec group
	0.491(0.257-0.936)
	0.031
	0.428(0.210-0.870)
	0.019

	Patient sex
	
	
	
	

	Male
	1.00
	
	
	

	Female
	0.846(0.423-1.69)
	0.64
	
	

	Age(years)
	0.968(0.931-1.01)
	0.11
	
	

	Risk classification
	
	
	
	

	Standard risk
	1.00
	
	
	

	High risk
	2.19(0.849-5.64)
	0.11
	
	

	Donor/recipient gender
	
	
	
	

	Female to male
	1.00
	
	1.00
	

	Male to female
	0.851(0.339-2.13)
	0.73
	0.946(0.382-2.347)
	0.910

	Male to male
	0.903(0.415-1.96)
	0.80
	1.268(0.474-3.391)
	0.640

	Female to female
	0.681(0.209-2.22)
	0.52
	0.987(0.246-3.966)
	0.990

	MRD status before HSCT
	
	
	
	

	CR, MRD-
	1.00
	
	1.00
	

	CR MRD+/NR
	3.20(1.74-5.89)
	＜0.01
	2.928(1.435-5.977)
	0.0032

	Transplant donor
	
	
	
	

	ISD
	1.00
	
	1.00
	

	URD 
	0.305(0.09-0.996)
	0.049
	0.226(0.053-0.959)
	0.044

	HID
	0.663(0.35-1.268)
	0.21
	0.418(0.194-0.901)
	0.026

	CD34+ cells(108/kg)
	0.928(0.833-1.03)
	0.17
	
	

	ANC engraftment(day)
	1.03(0.939-1.14)
	0.50
	
	

	PLT engraftment(day)
	0.969(0.899-1.04)
	0.41
	
	

	Conditioning regimen
	
	
	
	

	mBu/Cy
	1.00
	
	1.00
	

	TBI/Cy
	1.15(0.553-2.40)
	0.70
	1.541(0.744-3.194)
	0.240

	aGVHD
	0.542(0.309-0.951)
	0.033
	0.492(0.261-0.926)
	0.028

	cGVHD
	0.44(0.268-0.722)
	＜0.01
	0.469(0.282-0.780)
	0.0035





Table S3. Cox regression model for factors influencing the overall survival
	Variable
	Univariable model
	Multivariable model

	
	HR(95%CI )
	P value
	HR(95%CI)
	P value

	Group
	
	
	
	

	Con group
	1.00
	
	1.00
	

	Dec group
	0.226(0.116-0.440)
	＜0.01
	0.202(0.098-0.417)
	＜0.01

	Patient sex
	
	
	
	

	Male
	1.00
	
	
	

	Female
	0.629(0.324-1.223)
	0.172
	
	

	Age(years)
	0.974(0.946-1.004)
	0.089
	0.975(0.943-1.008)
	0.136

	Risk classification
	
	
	
	

	Standard risk
	1.00
	
	
	

	High risk
	2.659(1.136-6.224)
	0.024
	1.736(0.702-4.292)
	0.232

	Donor/recipient gender
	
	
	
	

	Male to male
	1.00
	
	1.00
	

	Male to female
	0.735(0.314-1.719)
	0.477
	0.938(0.366-2.406)
	0.894

	Female to male
	1.163(0.604-2.238)
	0.651
	0.985(0.430-2.259)
	0.972

	Female to female
	0.350(0.079-1.554)
	0.168
	0.714(0.139-3.681)
	0.687

	MRD status before HSCT
	
	
	
	

	CR, MRD-
	1.00
	
	1.00
	

	CR MRD+/NR
	2.358(1.350-4.116)
	0.003
	2.047(1.085-3.864)
	0.027

	Transplant donor
	
	
	
	

	ISD
	1.00
	
	1.00
	

	URD
	0.978(0.437-2.187)
	0.956
	1.153(0.453-2.935)
	0.766

	HID
	1.076(0.600-1.932)
	0.805
	0.797(0.415-1.534)
	0.498

	CD34+ cells(108/kg)
	0.943(0.866-1.025)
	0.169
	
	

	ANC engraftment(day)
	1.009(0.910-1.118)
	0.872
	
	

	PLT engraftment(day)
	0.972(0.909-1.040)
	0.411
	
	

	Condition regimen
	
	
	
	

	mBu/Cy
	1.00
	
	1.00
	

	TBI/Cy
	0.438(0.187-1.025)
	0.057
	0.709(0.291-1.726)
	0.449

	aGVHD
	
	
	
	

	None
	1.00
	
	1.00
	

	I-II aGVHD
	0.609(0.294-1.260)
	0.181
	0.647(0.300-1.395)
	0.266

	III-IV aGVHD
	2.784(1.170-6.624)
	0.021
	3.666(1.341-10.02)
	0.011

	cGVHD
	
	
	
	

	None
	1.00
	
	1.00
	

	Limited 
	0.330(0.160-0.682)
	0.003
	0.402(0.191-0.849)
	0.017

	Extensive
	0.423(0.151-1.183)
	0.101
	0.742(0.235-2.350)
	0.612







Table S4. Cox regression model for factors influencing the disease-free survival
	Variable
	Univariable model
	Multivariable model

	
	HR(95%CI )
	P value
	  HR(95%CI )
	P value

	Group
	
	
	
	

	Con group
	1.00
	
	1.00
	

	Dec group
	0.291(0.164-0.516)
	＜0.01
	0.218(0.112-0.424)
	＜0.01

	Patient sex
	
	
	
	

	Male
	1.00
	
	
	

	Female
	0.714(0.393-1.298)
	0.270
	
	

	Age(years)
	0.972(0.945-1.000)
	0.053
	0.969(0.939-1.001)
	0.056

	Risk classification
	
	
	
	

	Standard risk
	1.00
	
	
	

	High risk
	2.236(1.062-4.706)
	0.034
	1.510(0.662-3.447)
	0.327

	Donor/recipient gender
	
	
	
	

	Male to male
	1.00
	
	
	

	Male to female
	0.906(0.406-2.023)
	0.810
	1.534(0.603-3.899)
	0.369

	Female to male
	1.364(0.718-2.592)
	0.344
	1.211(0.541-2.713)
	0.642

	Female to female
	0.725(0.236-2.225)
	0.574
	2.268(0.610-8.426)
	0.221

	MRD status before HSCT
	
	
	
	

	CR, MRD-
	1.00
	
	1.00
	

	CR MRD+/NR
	2.718(1.621-4.556)
	＜0.01
	1.979(1.066-3.671)
	0.030

	Transplant donor
	
	
	
	

	ISD
	1.00
	
	1.00
	

	URD 
	0.908(0.425-1.940)
	0.804
	1.084(0.433-2.716)
	0.863

	HID
	1.095(0.636-1.887)
	0.743
	0.714(0.384-1.329)
	0.288

	CD34+ cells(108/kg)
	0.932(0.861-1.009)
	0.081
	0.911(0.827-1.004)
	0.061

	ANC engraftment(day)
	1.036(0.945-1.135)
	0.451
	
	

	PLT engraftment(day)
	0.973(0.915-1.035)
	0.388
	
	

	Condition regimen
	
	
	
	

	mBu/Cy
	1.00
	
	1.00
	

	TBI/Cy
	0.570(0.280-1.158)
	0.120
	0.835(0.399-1.749)
	0.633

	aGVHD
	
	
	
	

	None
	1.00
	
	1.00
	

	I-II aGVHD
	0.665(0.350-1.261)
	0.211
	0.736(0.376-1.439)
	0.370

	III-IV aGVHD
	2.087(0.886-4.916)
	0.093
	2.509(0.951-6.621)
	0.063

	cGVHD
	
	
	
	

	None
	1.00
	
	1.00
	

	Limited
	0.361(0.191-0.684)
	0.002
	0.357(0.181-0.706)
	0.003

	Extensive
	0.326(0.117-0.907)
	0.032
	0.436(0.147-1.295)
	0.135



2

