Supplemental Table S1: Risk definition and indications for allogeneic HSCT in ALL according to the BFM criteria
A. Patients in CR1
	
	PCR-MRD results

	
	MRD-SR
	MRD-MR
	MRD-HR
	no MRD result

	
	
	
	 MRD-TP2 ≥10-3
	 MRD-TP2 ≥10-2
	

	HR criteria
(in hierarchical order)
	No CR d33
	n.a.
	VHRR
	VHRR
	VHRR
	VHRR

	
	PPR + (9;22)
	VHRR
	VHRR
	VHRR
	VHRR
	VHRR

	
	PPR + (4;11)
	HRR
	HRR
	HRR
	VHRR
	HRR

	
	PGR + (9;22)
	no
	HRR
	HRR
	VHRR
	HRR

	
	PGR + MLL
	SHR
	SHR
	HRR
	VHRR
	HRR

	
	PPR +*
	no
	no
	HRR
	VHRR
	HRR

	
	PPR only§
	no
	no
	HRR
	VHRR
	HRR



VHRR (very high relapse risk): MMD (mismatched donor) indicated, if no MSD and no MD available
HRR (high relapse risk): MD (matched donor) donor indicated, if no MSD available
SHR (standard high risk): MSD (matched sibling donor) only indicated 
no = no HSCT indicated

* PPR (prednisone poor response) + pre-B ALL or T-ALL and/or more than 1000 blasts on d15 after chemotherapy start and/or  initial WBC>100,000/µl
§ PPR only
MRD-SR (minimal residual disease – standard risk): MRD negativity after 4 and 12 weeks induction treatment, measured with two independent MRD targets with a sensitivity of ≤10-4.
MRD-MR (minimal residual disease-medium risk): any MRD positivity after 4 and 12 weeks induction treatment, but <10-3 at week 12.MRD-HR (minimal residual disease-high risk: MRD ≥10-3 at week 12.
In addition, children below 6 months of age at diagnosis and a white blood cell count > 300.000/µl and MLL-rearrangement were considered for very high relapse risk.


B.  Patients after first relapse
	-  T-lineage: any BM involvement 
-  BCP-ALL: very early BM involving relapse, early isolated BM relapse 
-  >CR 2: according to risk for TRM
	
VHRR

	- MRD * > 10-3:
-  B-cell precursor: 
        early combined BM relapse, 
         late BM relapse
	HRR

	Intermediate risk: 
- MRD * < 10-3:
-  B-cell precursor:
:         early combined BM relapse,
          late BM  relapse 
	SHR



* MRD detected after the second induction block

VHRR: mismatched donor indicated, if no MSD and no MD available
HRR: matched donor indicated, if no MSD available
SHR: only matched sibling donor indicated 

Timepoint of relapse: 
very early: <18 months after primary diagnosis
early: > 18 months after primary diagnosis and < 6 months after cessation of front-line therapy
late: > 6 months after cessation of front-line therapy



Supplemental Table S2: Outcome of subgroups by donor type
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Supplemental Table S3. Outcome: multivariate analyses
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Supplemental Table S4. GVHD according to stem cell source and donor type
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[bookmark: _GoBack]Supplemental Table S5. Probability of acute graft-versus-host disease: multivariate analyses
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Risk factor Subgroup MSD/MD vs MMD MSD/MD vs MMD

N events 4-years pOSp-value N events 4-year pOS p-value N events 4-year pOSp-value p-value N events4-year pEFSp-value N events 4-year pEFSp-value N events4-year pEFSp-value p-value

Toatal cohort

567 207 0.65±0.02 461 147 0.69±0.02 106 60 0.45±0.05 <0.001 567 247 0.56±0.02 461 184 0.60±0.02 106 63 0.42±0.05 <0.001

Age of patient at SCT <= 12 years

360 130 0.65±0.03 0.857 288 90 0.70±0.03 0.671 72 40 0.44±0.06 0.939 <0.001 360 162 0.55±0.03 0.345 288 120 0.59±0.03 0.381 72 42 0.42±0.06 0.873 <0.001

> 12 years

207 77 0.64±0.03 173 57 0.67±0.04 34 20 0.47±0.09 0.002 207 85 0.59±0.04 173 64 0.62±0.04 34 21 0.41±0.08 0.002

Donor/recipient gender Female/male

140 53 0.65±0.04 0.865 116 36 0.72±0.04 0.702 24 17 0.33±0.10 0.228 <0.001 140 63 0.56±0.04 0.812 116 45 0.61±0.05 0.722 24 18 0.29±0.09 0.168 <0.001

Other

412 149 0.65±0.02 334 109 0.68±0.03 78 40 0.50±0.06 <0.001 412 176 0.57±0.03 334 134 0.60±0.03 78 42 0.46±0.06 0.003

Remission phase CR1

214 60 0.73±0.03 <0.001 178 45 0.75±0.03 <0.001 36 15 0.61±0.08 0.029 0.019 214 72 0.68±0.03 <0.001 178 55 0.70±0.04 <0.001 36 17 0.55±0.08 0.034 0.020

CR2

269 97 0.65±0.03 224 70 0.70±0.03 45 27 0.41±0.07 <0.001 269 122 0.53±0.03 224 94 0.57±0.03 45 28 0.37±0.07 0.002

>CR2

84 50 0.43±0.06 59 32 0.48±0.07 25 18 0.29±0.09 0.018 84 53 0.37±0.05 59 35 0.40±0.07 25 18 0.29±0.09 0.026

Immunophenotype B-lineage

405 145 0.66±0.02 0.731 328 102 0.71±0.03 0.637 77 43 0.48±0.06 0.973 <0.001 405 173 0.57±0.03 0.857 328 127 0.61±0.03 0.631 77 46 0.43±0.06 0.984 <0.001

T- lineage

127 49 0.62±0.04 106 38 0.65±0.05 21 11 0.44±0.11 0.032 127 56 0.57±0.04 106 45 0.59±0.05 21 11 0.45±0.11 0.097

Other

18 5 0.71±0.11 16 4 0.73±0.11 2 1 0.50±0.35 0.306 18 8 0.51±0.13 16 7 0.50±0.14 2 1 0.50±0.35 0.709

Stem cell source BM

328 106 0.70±0.03 <0.001 308 96 0.71±0.03 0.077 20 10 0.55±0.11 0.215 0.029 328 135 0.60±0.03 <0.001 308 124 0.60±0.03 0.011 20 11 0.50±0.11 0.324 0.069

PB unmanipulated

135 44 0.67±0.04 118 36 0.68±0.05 17 8 0.59±0.12 0.102 135 48 0.63±0.04 118 40 0.65±0.05 17 8 0.52±0.12 0.147

PB manipulated

62 35 0.45±0.06 15 8 0.47±0.13 47 27 0.44±0.07 0.867 62 37 0.42±0.06 15 8 0.47±0.13 47 29 0.40±0.07 0.778

CB

26 18 0.31±0.09 9 5 0.44±0.17 17 13 0.24±0.10 0.194 26 20 0.23±0.08 9 7 0.22±0.14 17 13 0.24±0.10 0.482

CMV donor/recipient Negative/positive

113 51 0.58±0.05 0.019 93 37 0.64±0.05 0.059 20 14 0.29±0.10 0.092 0.001 113 56 0.51±0.05 0.088 93 42 0.56±0.05 0.168 20 14 0.29±0.10 0.223 0.009

IgG serological status Other

429 147 0.67±0.02 350 105 0.71±0.03 79 42 0.50±0.06 <0.001 429 178 0.59±0.02 350 133 0.62±0.03 79 45 0.45±0.06 <0.001

TBI no TBI

104 50 0.51±0.05 0.002 70 30 0.55±0.06 0.009 34 20 0.44±0.09 0.984 0.129 104 58 0.43±0.05 0.001 70 36 0.46±0.06 0.007 34 22 0.38±0.08 0.628 0.108

TBI

446 153 0.68±0.02 380 115 0.72±0.02 66 38 0.45±0.06 <0.001 446 182 0.60±0.02 380 143 0.63±0.03 66 39 0.42±0.06 <0.001

Risk factor Subgroup MSD/MD vs MMD MSD/MD vs MMD

N events 4-year CIR p-value N events 4-year CIR p-value N events 4-year CIRp-value p-value N events

4-year 

NRM

p-value N events 4-year NRMp-value N events

4-year 

NRM

p-value p-value

Toatal cohort

569 172 0.31±0.02 463 134 0.30±0.02 106 38 0.36±0.05 0.083 569 63 0.11±0.01 463 39 0.09±0.01 106 24 0.23±0.04 <0.001

Age of patient at SCT <= 12 years

362 116 0.33±0.03 0.156 290 89 0.32±0.03 0.273 72 27 0.38±0.06 0.361 0.109 362 36 0.10±0.02 0.286 290 22 0.08±0.02 0.436 72 14 0.20±0.05 0.263 0.003

> 12 years

207 56 0.28±0.03 173 45 0.27±0.03 34 11 0.29±0.08 0.512 207 27 0.13±0.02 173 17 0.10±0.02 34 10 0.29±0.08 0.002

Donor/recipient gender Female/male

141 41 0.30±0.04 0.704 117 30 0.27±0.04 0.398 24 11 0.46±0.10 0.382 0.041 141 18 0.13±0.03 0.428 117 12 0.11±0.03 0.483 24 6 0.25±0.09 0.616 0.058

Other

413 126 0.31±0.02 335 99 0.30±0.03 78 27 0.34±0.05 0.232 413 42 0.10±0.02 335 27 0.08±0.02 78 15 0.20±0.05 0.003

Remission phase CR1

214 44 0.21±0.03 <0.001 178 36 0.20±0.03 0.002 36 8 0.23±0.07 0.045 0.744 214 23 0.11±0.02 0.011 178 15 0.09±0.02 0.008 36 8 0.22±0.07 0.947 0.013

CR2

270 93 0.36±0.03 225 75 0.35±0.03 45 18 0.40±0.07 0.311 270 23 0.09±0.02 225 13 0.06±0.02 45 10 0.22±0.06 <0.001

>CR2

85 35 0.42±0.06 60 23 0.41±0.07 25 12 0.46±0.10 0.194 85 17 0.21±0.05 60 11 0.19±0.05 25 6 0.25±0.09 0.483

Immunophenotype B-lineage

407 118 0.30±0.02 0.230 330 90 0.28±0.03 0.193 77 28 0.35±0.05 0.479 0.054 407 47 0.12±0.02 0.324 330 30 0.09±0.02 0.459 77 17 0.22±0.05 0.574 0.002

T- lineage

127 37 0.29±0.04 106 32 0.30±0.04 21 5 0.25±0.10 0.715 127 15 0.12±0.03 106 9 0.09±0.03 21 6 0.30±0.10 0.005

Other

18 8 0.49±0.13 16 7 0.50±0.14 2 1 0.50±0.35 0.705 18 0 0.00±0.00 16 0 0.00±0.00 2 0 0.00±0.00 n.a.

Stem cell source BM

330 95 0.30±0.03 0.001 310 90 0.30±0.03 0.047 20 5 0.25±0.10 0.304 0.805 330 28 0.09±0.02 0.02 310 23 0.08±0.02 0.324 20 5 0.25±0.10 0.652 0.007

PB unmanipulated

135 31 0.23±0.04 118 27 0.23±0.04 17 4 0.24±0.11 0.883 135 17 0.13±0.03 118 13 0.12±0.03 17 4 0.24±0.10 0.127

PB manipulated

62 28 0.44±0.06 15 7 0.47±0.13 47 21 0.43±0.07 0.866 62 9 0.15±0.05 15 1 0.07±0.06 47 5 0.29±0.11 0.351

CB

26 13 0.50±0.10 9 5 0.56±0.17 17 8 0.47±0.12 0.955 26 7 0.27±0.09 9 2 0.22±0.14 17 8 0.17±0.06 0.699

CMV donor/recipient Negative/positive

113 32 0.28±0.04 0.619 93 25 0.27±0.05 0.59 20 7 0.35±0.11 0.917 0.262 113 23 0.20±0.04 <0.001 93 16 0.17±0.04 0.001 20 7 0.36±0.11 0.128 0.092

IgG serological status Other

431 131 0.31±0.02 352 101 0.30±0.03 79 30 0.37±0.05 0.086 431 36 0.09±0.01 352 22 0.07±0.01 79 14 0.18±0.04 0.001

TBI no TBI

104 44 0.43±0.05 0.001 70 27 0.41±0.06 0.029 34 17 0.47±0.09 0.092 0.196 104 14 0.14±0.03 0.379 70 9 0.13±0.04 0.162 34 5 0.15±0.06 0.218 0.803

TBI

448 123 0.28±0.02 382 102 0.27±0.02 66 21 0.32±0.06 0.306 448 47 0.11±0.01 382 30 0.08±0.01 66 17 0.26±0.05 0.001

Overall survival (OS) Event free survival (EFS)

Overall MSD/MD MMD Overall MSD/MD MMD

Relapse Non-relapse Mortality (NRM)

Overall MSD/MD MMD Overall MSD/MD MMD
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Variable Variant versus referral category Hazard ratio p-value Hazard ratio p-value

Donor type MD vs MSD 1.101 0.7871.541 0.575 1.136 0.7821.650 0.504

MMD vs MSD 1.668 1.0372.681 0.035 1.970 1.1903.263 0.008

Remission phase CR2  vs CR1 1.332 0.9741.822 0.072 1.294 0.9161.828 0.144

CR>2 vs CR1 2.922 1.9794.314 <.0001 3.304 2.1904.985 <.0001

Stem cell source BM vs PB unmanipulated 1.336 0.9391.901 0.108 1.157 0.7941.686 0.447

CB vs PB unmanipulated 2.578 1.4004.748 0.002 2.305 1.2094.395 0.011

PB ex vivo manip. vs unmanipulated 1.432 0.8412.438 0.186 1.299 0.7482.256 0.353

CMV donor/recipient IgG status negative/positive vs others 1.349 0.9791.858 0.067 1.614 1.1492.267 0.006

Total body irradiation no vs yes 1.451 1.0462.014 0.026 1.360 0.9511.945 0.092

Patient age at transplant patient > 12y  vs  <=12y 0.926 0.6921.237 0.602 1.072 0.7881.458 0.660

Patient phenotype  other vs b-cell 1.410 0.6822.918 0.354 1.122 0.4522.788 0.804

t-cell vs b-cell 1.342 0.9721.852 0.074 1.452 1.0262.057 0.036

Variable Variant versus referral category Hazard ratio p-value Hazard ratio p-value

Donor type MD vs MSD 1.037 0.7051.525 0.855 0.973 0.4821.964 0.940

MMD vs MSD 0.942 0.5141.727 0.848 2.615 1.0936.253 0.031

Remission phase CR2  vs CR1 1.741 1.1772.574 0.006 0.742 0.4011.374 0.342

CR>2 vs CR1 2.588 1.5404.348 0.000 2.355 1.2064.598 0.012

Stem cell source BM vs PB unmanipulated 1.509 0.9642.361 0.072 0.687 0.3621.306 0.252

CB vs PB unmanipulated 3.313 1.5996.866 0.001 1.161 0.3883.471 0.790

PB ex vivo manip. vs unmanipulated 2.366 1.2084.631 0.012 0.601 0.2201.642 0.321

CMV donor/recipient IgG status negative/positive vs others 0.846 0.5471.307 0.450 3.016 1.7035.342 0.000

Total body irradiation no vs yes 1.495 1.0132.207 0.043 1.075 0.5232.209 0.845

Patient age at transplant patient > 12y  vs  <=12y 0.876 0.6021.276 0.491 1.422 0.8402.406 0.190

Patient phenotype  other vs b-cell

1.898 0.8684.150 0.109 0.000 0.0000.000 <.0001

t-cell vs b-cell

1.309 0.8721.966 0.194 1.190 0.6332.235 0.590

Parameter Variant versus referral category Hazard ratio p-value Hazard ratio p-value

Donor type MD vs MSD 0.203 0.1030.400 <.0001 0.316 0.1980.506 <.0001

MMD vs MSD 0.483 0.1321.769 0.272 0.591 0.2491.401 0.232

Donor age  >35 years vs donor >35 years 1.336 0.6322.823 0.448 1.268 0.7672.094 0.355

Sex match donor-female, patient-male vs others 1.445 0.8392.491 0.185 1.201 0.7971.810 0.381

Remission phase CR2  vs CR1 1.099 0.6121.971 0.753 0.991 0.6611.485 0.964

CR>2 vs CR1 1.729 0.8753.417 0.115 1.595 0.9472.684 0.079

Stem cell source BM vs PB unmanipulated 0.450 0.2460.823 0.010 0.558 0.3600.864 0.009

CB vs PB unmanipulated 0.743 0.1952.836 0.664 0.599 0.2121.693 0.334

PB ex vivo manip. vs unmanipulated 0.617 0.1522.510 0.500 0.338 0.1091.043 0.059

Total body irradiation no vs yes 0.746 0.3751.485 0.404 0.922 0.5701.491 0.740

Patient age at transplant patient > 12 y vs <= 12y 1.685 0.9782.904 0.060 1.292 0.8651.929 0.210

Risk of any failure (1 - event-free survival) Risk of death (1 - overall survival)

95% Confidence Interval 95% Confidence Interval

Risk of relapse Risk of non-leukemic death

95% Confidence Interval 95% Confidence Interval

Risk of Extensive Chronic GVHD Risk of Limited+Extensive Chronic GVHD

95% Hazard Ratio 

Confidence

95% Hazard Ratio 

Confidence
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No. of 

events

%

4-y CI

No. of 

events

%

4-y CI

p-value

No. of 

events

%

4-y CI

No. of 

events

%

4-y CI

p-value

No. of 

events

%

4-y CI

No. of 

events

%

4-y CI

p-value

No. of 

events

%

4-y CI

No. of 

events

%

4-y CI

p-value

Acute GVHD

0 118 27% 31 31% 76 25% 3 15% 37 28% 23 37% 5 56% 4 27%

1 154 35% 20 20% 115 38% 5 25% 39 29% 14 22% 0 0% 1 7%

2 103 23% 23 23% 69 23% 6 30% 31 23% 13 21% 3 33% 4 27%

3 45 10% 7 7% 26 9% 0 0% 19 14% 3 5% 0 0% 4 27%

4 14 3% 4 4% 10 3% 3 15% 4 3% 1 2% 0 0% 0 0%

death without aGVHD 10 2% 14 14% 6 2% 3 15% 3 2% 9 14% 1 11% 2 13%

3+4

59 13% 11 11% 0.459 36 12% 3 15% 0.831 23 17% 4 6% 0.097 0 0% 4 27% 0.262

2+3+4 162 36% 34 34% 0.464 105 35% 9 45% 0.606 54 41% 17 27% 0.144 3 33% 8 53% 0.471

grade missing

25 7 8 0 3 2 0 2

Chronic GVHD

Patients at risk 404 72 274 14 114 44 8 13

Limited and

extended 104 0.26±0.02 20 0.28±0.05 0.599 64 0.23±0.03 6 0.43±0.13 0.054 39 0.34±0.04 10 0.23±0.06 0.169 1 0.13±0.12 4 0.31±0.13 0.335

Limited 50 0.13±0.02 8 0.11±0.04 0.770 34 0.13±0.02 2 0.14±0.09 0.823 15 0.13±0.03 5 0.11±0.05 0.751 1 0.13±0.12 1 0.08±0.07 0.752

Extensive 54 0.13±0.02 12 0.17±0.04 0.394 30 0.11±0.02 4 0.29±0.12 0.032 24 0.21±0.04 5 0.11±0.05 0.165 0 0.00±0.00 3 0.23±0.12 0.157

MSD/MD MMD

Total cohort



MSD/MD MMD

CB BM PB

MSD/MD MMD MSD/MD MMD
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Odds ratio  p-value

LowerUpper

Donor type MD vs MSD 0.888 0.5501.436 0.174

MMD vs MSD 1.415 0.6682.997 0.222

Donor age  >35 years vs donor >35 years 1.084 0.6911.700 0.7259

Sex match donor-female, patient-male vs others 1.049 0.6821.613 0.827

Remission phase CR2  vs CR1 1.025 0.6811.542 0.891

CR>2 vs CR1 1.112 0.6201.993 0.735

Stem cell source BM vs PB unmanipulated 0.618 0.3950.968 0.484

CB vs PB unmanipulated 0.783 0.2902.110 0.279

PB ex vivo manip. vs unmanipulated 0.167 0.0670.414 <0.001

Total body irradiation no vs yes 1.245 0.7592.041 0.385

Patient age at transplant patient > 12 y vs <= 12y 0.868 0.5751.312 0.503

95% Confidence Limits


