Supplementary Table 1. Characteristics of aGVHD
	
	CTL Group (n=14), %
	Ruxolitinib Group (n=6), %

	II-IV aGVHD
	
	

	Intestine involved
	8 (57.1%)
	3 (50%)

	III-IV Severe aGVHD
	5 (35.7%)
	0

	Treatment response 
	
	

	28 days CR/PR/NR
	11/2/1
	6/0/0

	60 days CR/PR/NR
	13/0/1
	6/0/0

	Duration of GVHD treatment, 
Median (range), days
	32.5(14-90)
	37(14-120)

	Prolonged anti-GVHD treatment (>28 days)
	7 (50%)
	3 (50%)

	Second-line treatment
	
	

	Cyclosporine
	14 (100%)
	6 (100%)

	Ruxolitinib 
	14 (100%)
	6 (100%)

	Mycophenolate mofetil
	2 (14.3%)
	0

	Anti-CD25 antibody 
	4 (28.6%)
	3 (50%)

	Mesenchymal stem cells
	3 (21.4%)
	1 (16.7%)

	Vedolizumab
	0
	1 (16.7%)

	Infliximab
	1 (7.1%)
	0



List of abbreviations: aGVHD: Acute graft-versus-host disease; CR: Complete response; PR: Partial response; NR: No response 





Supplementary Table 2. Characteristics of secondary PGF
	
	CTL Group (n=12), %
	Ruxolitinib Group (n=5), %

	GVHD treatment related 
	5 (41.7%)
	1 (20%)

	Infection related 
	7 (58.3%)
	4 (80%)

	CMV 
	7 (58.3%)
	0

	COVID-19
	0
	1 (20%)

	Bacterial / fungal infection 
	3 (25%)
	2 (40%)

	Drug related 
	0
	1 (20%)



[bookmark: _Hlk215429772]List of abbreviations: GVHD: Graft-versus-host disease; CMV: Cytomegalovirus; COVID-19: Coronavirus Disease 2019​
















Table 3. Characteristics of HSCT outcomes between history-matched-control and ruxolitinib group
	Variable
	No CMV activation
	CMV activation

	
	Ctl group,
N=13(%)
	Rux group,
N=40(%)
	P
	Ctl group,
N=21(%)
	Rux group,
N=6(%)
	P

	Letervomir administration
	1 (7.7)
	33 (82.5)
	0.001*
	0
	4 (66.7)
	0.001*

	28-day Neutrophil engraftment rate (N, %)
	13 (100)
	40 (100)
	-
	21 (100)
	6 (100)
	-

	28-day Platelet engraftment, rate (N, %)
	11 (84.6)
	36 (90)
	0.627
	12 (57.1)
	6 (100)
	0.136

	Poor Graft Function
	4 (30.8)
	5 (12.5)
	0.199
	8 (38.1)
	0
	0.136

	Bacterial/fungal Infection 
	4 (30.8)
	17 (42.5)
	0.529
	7 (33.3)
	1 (16.7)
	0.633

	EBV reactivation
	1 (7.7)
	15 (37.5)
	0.079
	2 (9.5)
	1 (16.7)
	1.000

	EBV-PTLD
	0
	2 (5)
	1.000
	0
	0
	-

	II~IV aGVHD
	3 (23.1)
	6 (15)
	0.245
	11 (52.4)
	0
	0.054

	III~IV aGVHD
	1 (7.7)
	0
	0.245
	4 (19.0)
	0 (0)
	0.545

	cGVHD

	4 (30.8)
	4 (10)
	0.177
	4 (19.0)
	1 (16.7)
	1.000

	Extensive cGVHD
	0
	2 (5)
	1.000
	4 (19.0)
	0
	0.545



Note: Two cases of early death (on days +4 and +54) in the control group were excluded from the analysis.
Abbreviations: CMV, cytomegalovirus; PTLD: Post-transplant lymphoproliferative disorder; aGVHD, acute graft-versus-host disease; cGVHD, chronic graft-versus-host disease. ctl: control.




















Supplementary Table 4. CD3+T cell Reconstitution post-HSCT
	CD3+T
	
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	1m
	CTL_no aGVHD
	0.001463
	0.0024
	0.000582
	0.000229
	0.002697

	
	CTL_ aGVHD
	0.008574
	0.02098
	0.00793
	-0.01083
	0.027977

	
	Rux_no aGVHD
	0.026713
	0.086954
	0.016433
	-0.007
	0.06043

	
	Rux_ aGVHD
	0.032571
	0.065245
	0.026636
	-0.0359
	0.101041

	3m
	CTL_no aGVHD
	0.258103
	0.221298
	0.059144
	0.130329
	0.385876

	
	CTL_ aGVHD
	0.186193
	0.314233
	0.104744
	-0.05535
	0.427734

	
	Rux_no aGVHD
	0.2781
	0.409307
	0.085346
	0.101102
	0.455097

	
	Rux_ aGVHD
	0.194687
	0.129738
	0.064869
	-0.01176
	0.401129

	6m
	CTL_no aGVHD
	0.22435
	0.22031
	0.055077
	0.106955
	0.341745

	
	CTL_ aGVHD
	0.51082
	0.685813
	0.259213
	-0.12345
	1.145091

	
	Rux_no aGVHD
	0.337883
	0.33457
	0.078859
	0.171505
	0.504261

	
	Rux_ aGVHD
	0.623545
	0.552797
	0.247218
	-0.06284
	1.309934

	12m
	CTL_no aGVHD
	0.549436
	0.42228
	0.10557
	0.324418
	0.774453

	
	CTL_ aGVHD
	0.487489
	0.391764
	0.130588
	0.186353
	0.788625

	
	Rux_no aGVHD
	0.32219
	0.243423
	0.073395
	0.158657
	0.485724

	
	Rux_ aGVHD
	0.707716
	0.114371
	0.080873
	-0.31987
	1.735302



Abbreviations: aGVHD, acute graft-versus-host disease; ctl: control; rux: ruxolitinib.








Supplementary Table 5. CD3+CD4+T cell Reconstitution post-HSCT
	CD4+T 
	
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	1m
	CTL_no aGVHD
	0.000384
	0.000877
	0.000213
	-6.7E-05
	0.000835

	
	CTL_ aGVHD
	0.000403
	0.00077
	0.000291
	-0.00031
	0.001115

	
	Rux_no aGVHD
	0.003847
	0.012427
	0.002348
	-0.00097
	0.008666

	
	Rux_ aGVHD
	0.022203
	0.047073
	0.019217
	-0.0272
	0.071603

	3m
	CTL_no aGVHD
	0.029782
	0.025048
	0.007552
	0.012954
	0.04661

	
	CTL_ aGVHD
	0.014114
	0.0168
	0.00594
	6.93E-05
	0.028159

	
	Rux_no aGVHD
	0.032593
	0.025855
	0.005391
	0.021413
	0.043774

	
	Rux_ aGVHD
	0.04234
	0.030965
	0.015483
	-0.00693
	0.091612

	6m
	CTL_no aGVHD
	0.037355
	0.026782
	0.007428
	0.021171
	0.053538

	
	CTL_ aGVHD
	0.014728
	0.010669
	0.004356
	0.003532
	0.025924

	
	Rux_no aGVHD
	0.041738
	0.025316
	0.005967
	0.029149
	0.054328

	
	Rux_ aGVHD
	0.067162
	0.043333
	0.019379
	0.013357
	0.120967

	12m
	CTL_no aGVHD
	0.0871
	0.048727
	0.012581
	0.060116
	0.114084

	
	CTL_ aGVHD
	0.081393
	0.0539
	0.019056
	0.036332
	0.126454

	
	Rux_no aGVHD
	0.07493
	0.060513
	0.018245
	0.034277
	0.115583

	
	Rux_ aGVHD
	0.110657
	0.042893
	0.03033
	-0.27472
	0.496033



Abbreviations: aGVHD, acute graft-versus-host disease; ctl: control; rux: ruxolitinib.








Supplementary Table 6. CD3+CD8+T cell Reconstitution post-HSCT
	CD8+T
	
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	1m
	CTL_no aGVHD
	0.000846
	0.001363
	0.000331
	0.000145
	0.001547

	
	CTL_ aGVHD
	0.00806
	0.020177
	0.007626
	-0.0106
	0.026721

	
	Rux_no aGVHD
	0.021784
	0.073936
	0.013973
	-0.00689
	0.050453

	
	Rux_ aGVHD
	0.009092
	0.016122
	0.006582
	-0.00783
	0.026012

	3m
	CTL_no aGVHD
	0.195416
	0.189861
	0.050743
	0.085794
	0.305039

	
	CTL_ aGVHD
	0.156954
	0.279907
	0.093302
	-0.0582
	0.372109

	
	Rux_no aGVHD
	0.233179
	0.376224
	0.078448
	0.070487
	0.39587

	
	Rux_ aGVHD
	0.143737
	0.122177
	0.061089
	-0.05067
	0.338148

	6m
	CTL_no aGVHD
	0.163853
	0.174839
	0.04371
	0.070688
	0.257018

	
	CTL_ aGVHD
	0.395784
	0.534744
	0.202114
	-0.09877
	0.89034

	
	Rux_no aGVHD
	0.285583
	0.308291
	0.072665
	0.132273
	0.438892

	
	Rux_ aGVHD
	0.544609
	0.512228
	0.229076
	-0.09141
	1.180624

	12m
	CTL_no aGVHD
	0.404436
	0.366797
	0.091699
	0.208983
	0.599888

	
	CTL_ aGVHD
	0.343079
	0.324643
	0.108214
	0.093537
	0.592622

	
	Rux_no aGVHD
	0.229497
	0.197183
	0.059453
	0.097028
	0.361967

	
	Rux_ aGVHD
	0.58787
	0.07273
	0.051428
	-0.06559
	1.241327



Abbreviations: aGVHD, acute graft-versus-host disease; ctl: control; rux: ruxolitinib.








Supplementary Table 7. Treg cell Reconstitution post-HSCT
	Tregs
	
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	1m
	CTL_no aGVHD
	4.32E-05
	7.61E-05
	1.85E-05
	4.13E-06
	8.24E-05

	
	CTL_ aGVHD
	1.72E-05
	3.1E-05
	1.17E-05
	-1.1E-05
	4.59E-05

	
	Rux_no aGVHD
	0.00023
	0.000589
	0.000111
	1.74E-06
	0.000458

	
	Rux_ aGVHD
	0.000715
	0.001288
	0.000526
	-0.00064
	0.002066

	3m
	CTL_no aGVHD
	0.000822
	0.000859
	0.000222
	0.000346
	0.001298

	
	CTL_ aGVHD
	0.000465
	0.000868
	0.000289
	-0.0002
	0.001133

	
	Rux_no aGVHD
	0.002048
	0.002303
	0.00048
	0.001052
	0.003044

	
	Rux_ aGVHD
	0.001844
	0.001426
	0.000713
	-0.00043
	0.004114

	6m
	CTL_no aGVHD
	0.000774
	0.000606
	0.000157
	0.000438
	0.00111

	
	CTL_ aGVHD
	0.000971
	0.000839
	0.000317
	0.000195
	0.001747

	
	Rux_no aGVHD
	0.003388
	0.004168
	0.000982
	0.001315
	0.00546

	
	Rux_ aGVHD
	0.002469
	0.002011
	0.000899
	-2.8E-05
	0.004966

	12m
	CTL_no aGVHD
	0.009592
	0.018049
	0.004512
	-2.5E-05
	0.01921

	
	CTL_ aGVHD
	0.006617
	0.003678
	0.001226
	0.00379
	0.009444

	
	Rux_no aGVHD
	0.005233
	0.004461
	0.001345
	0.002236
	0.008231

	
	Rux_ aGVHD
	0.026945
	0.024608
	0.017401
	-0.19415
	0.248043



Abbreviations: aGVHD, acute graft-versus-host disease; ctl: control; rux: ruxolitinib.









Supplementary Table 8. B cells Reconstitution post-HSCT
	B cell
	
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	1m
	CTL_no aGVHD
	0.000476
	0.000605
	0.000147
	0.000165
	0.000787

	
	CTL_ aGVHD
	0.000164
	0.000197
	7.45E-05
	-1.8E-05
	0.000346

	
	Rux_no aGVHD
	0.000533
	0.000918
	0.000173
	0.000177
	0.000889

	
	Rux_ aGVHD
	0.001002
	0.001526
	0.000623
	-0.0006
	0.002603

	3m
	CTL_no aGVHD
	0.012793
	0.018295
	0.00489
	0.002229
	0.023356

	
	CTL_ aGVHD
	0.004051
	0.004949
	0.00165
	0.000247
	0.007855

	
	Rux_no aGVHD
	0.014429
	0.017883
	0.003729
	0.006696
	0.022163

	
	Rux_ aGVHD
	0.005974
	0.008736
	0.004368
	-0.00793
	0.019875

	6m
	CTL_no aGVHD
	0.019275
	0.014414
	0.003603
	0.011594
	0.026956

	
	CTL_ aGVHD
	0.013664
	0.011979
	0.004528
	0.002585
	0.024742

	
	Rux_no aGVHD
	0.031718
	0.03119
	0.007352
	0.016207
	0.047229

	
	Rux_ aGVHD
	0.018836
	0.022216
	0.009935
	-0.00875
	0.04642

	12m
	CTL_no aGVHD
	0.06396
	0.0494
	0.01235
	0.037636
	0.090283

	
	CTL_ aGVHD
	0.081318
	0.056378
	0.018793
	0.037982
	0.124654

	
	Rux_no aGVHD
	0.081746
	0.058304
	0.017579
	0.042576
	0.120915

	
	Rux_ aGVHD
	0.041653
	0.045784
	0.032374
	-0.3697
	0.453004



Abbreviations: aGVHD, acute graft-versus-host disease; ctl: control; rux: ruxolitinib.








Supplementary Table 9. NK cell Reconstitution post-HSCT.
	NK cell
	
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean

	
	
	
	
	
	Lower Bound
	Upper Bound

	1m
	CTL_no aGVHD
	0.003977
	0.009575
	0.002322
	-0.00095
	0.0089

	
	CTL_ aGVHD
	0.003795
	0.006126
	0.002315
	-0.00187
	0.00946

	
	Rux_no aGVHD
	0.008827
	0.013512
	0.002554
	0.003587
	0.014066

	
	Rux_ aGVHD
	0.003573
	0.006091
	0.002486
	-0.00282
	0.009965

	3m
	CTL_no aGVHD
	0.044695
	0.033776
	0.009027
	0.025193
	0.064197

	
	CTL_ aGVHD
	0.02336
	0.028724
	0.009575
	0.00128
	0.045439

	
	Rux_no aGVHD
	0.036516
	0.035027
	0.007304
	0.021369
	0.051663

	
	Rux_ aGVHD
	0.041575
	0.027252
	0.013626
	-0.00179
	0.084938

	6m
	CTL_no aGVHD
	0.068742
	0.134088
	0.033522
	-0.00271
	0.140192

	
	CTL_ aGVHD
	0.104932
	0.123187
	0.04656
	-0.009
	0.218861

	
	Rux_no aGVHD
	0.078517
	0.111036
	0.026171
	0.0233
	0.133734

	
	Rux_ aGVHD
	0.046115
	0.024047
	0.010754
	0.016256
	0.075974

	12m
	CTL_no aGVHD
	0.090614
	0.094652
	0.023663
	0.040177
	0.14105

	
	CTL_ aGVHD
	0.075766
	0.06783
	0.02261
	0.023627
	0.127904

	
	Rux_no aGVHD
	0.080724
	0.10956
	0.033034
	0.00712
	0.154327

	
	Rux_ aGVHD
	0.018897
	0.005987
	0.004233
	-0.03489
	0.072686



Abbreviations: aGVHD, acute graft-versus-host disease; ctl: control; rux: ruxolitinib.


