
Zheng-Li Xu,1,2* Lan-Ping Xu,1,2* De-Pei Wu,3* Shun-Qing Wang,4* Xi Zhang,5 Rui Xi,6 Su-Jun 
Gao,7 Ling-Hui Xia,8 Jian-Min Yang,9 Ming Jiang1,0 Xin Wang,11 Qi-Fa Liu,12 Jia Chen,3 Ming 
Zhou,4 and Xiao-Jun Huang1,2,13,14 
 
1Peking University People’s Hospital, Peking University Institute of Hematology, Beijing; 
2National Clinical Research Center for Hematologic Disease, Beijing; 3The First Hospital 
affiliated to Soochow University, Soochow; 4Guangzhou First People’s Hospital, Guangzhou; 
5Xinqiao Hospital affiliated to Third Military Medical University, Chongqing; 6General Hospital 
of Lanzhou Military Region of PLA, Lanzhou; 7The First Hospital of Jilin University, 
Changchun; 8Xiehe Hospital affiliated to Huazhong University of Science and Technology, 
Wuhan; 9Changhai Hospital affiliated to Second Military Medical University, Shanghai; 10The 
First Hsopital affiliated to Xinjiang Medical University, Urumchi; 11Shandong Provincial 
Hospital, Jinan; 12Nanfang Hospital affiliated to Southern Medical University, Guangzhou; 
13Beijing Key Laboratory of Hematopoietic Stem Cell Transplantation, Beijing and 14Peking-
Tsinghua Center for Life Sciences, Beijing, China  
 
*Z-LX, L-PX, D-PW, S-QW contributed equally as co-first authors. 

Comparable long-term outcomes between upfront 
haploidentical and identical sibling donor transplant in 
aplastic anemia: a national registry-based study

ARTICLE - Quality of Life

Correspondence: X-J. Huang  
xjhrm@medmail.com.cn  
 
Received: January 27, 2022. 
Accepted: May 13, 2022. 
Prepublished: May 26, 2022. 
 
https://doi.org/10.3324/haematol.2022.280758 
 
©2022 Ferrata Storti Foundation 
Published under a CC BY-NC license 



Comparable long-term outcomes between upfront haploidentical and identical sibling donor transplant in aplastic anemia: A national 

registry-based study 

Authors: *Zheng-Li Xu1,2, Lan-Ping Xu1,2, De-Pei Wu3, #Shun-Qing Wang4, Xi Zhang5, Rui Xi6, Su-Jun Gao7, Ling-Hui Xia8, Jian-Min Yang9, Ming Jiang10, Xin 

Wang11, Qi-Fa Liu12, Jia Chen3, Ming Zhou4, Xiao-Jun Huang1,2,13,14* 

Supplemental Table 1. Univariate analysis of factors associated with survival outcomes  

  Probability of survival (SE) 

variable No.  9-year OS rate P 9-year FFS rate P  

Total  342 87.9(2.4)  87.0(2.4)  

Donor type 
 HID 

 ISD 

 

183 

159 

 

87.1(2.5) 

89.3(3.7) 

0.173 

 

 

 

86.5(2.6) 

88.1(3.8) 

0.257 

 

 

Sex 
 Male 

 Female 

 

204 

138 

 

88.2(2.3) 

85.9(6.0) 

0.375  

86.8(2.4) 

85.9(6.0) 

0.205 

Age 
  ≤20 

  20-40 

  ＞40 

 

100 

183 

59 

 

89.2(3.3) 

87.7(3.6) 

86.4(4.5) 

0.699  

88.2(3.4) 

87.2(3.6) 

84.7(4.7) 

0.593 

Age 
  Children 

  Adult 

 

88 

254 

 

88.8(3.6) 

87.7(2.7) 

0.963 

 

 

87.7(3.8) 

87.0(2.8) 

0.974 



Previous transfusion  
(RBC) 
  ＜10u 

  ≥ 10 u 

 

 

191 

118 

 

 

     91.6(2.0) 

     80.3(6.3) 

 

0.106 

 

 

91.1(2.1) 

78.7(6.3) 

 

0.064 

SAA course (m) 
   ≤2 

   ＞2 

 

160 

182 

 

93.1(2.0) 

82.9(4.2) 

0.041        

      92.5(2.1) 

      81.9(4.2) 

0.036 

ECOG 
  0-1 

2-3 

 

240 

102 

 

92.2(1.8) 

77.4(6.7) 

0.004    

  91.4(1.9) 

  76.5(6.7) 

0.005 

MNC (×10^8/L)   0.890  0.970 

  ≤10 157 87.2(3.9)  86.0(3.9)  

  ＞10 182 89.2(2.4)  88.7(2.4)  

CD34 (×10^6/L)   0.034  0.056 
  ≤4 178 90.2(3.9)  89.1(4.0)  

  ＞4 160 86.0(2.8)  85.3(2.8)  

Donor-recipient sex 
M-M 

M-F 

F-F 

F-M 

Donor age (y) 
  ＜40 

  ≥40 

ABO match 
  Same 

 

  116 

  86 

  50 

  90 

 

  205 

  136 

 

  191 

 

      87.9(3.0) 

      80.4(11.0) 

 89.0(4.7) 

 90.0(3.2) 

 

90.4(2.1) 

85.3(3.9) 

 

89.8(2.2) 

0.946 

 

 

 

 

0.394 

 

 

0.924 

 

      

     86.2(3.2) 

     80.4(11.0) 

     89.0(4.7) 

     88.9(3.3) 

 

     89.9(2.2) 

     83.9(4.0) 

 

     88.2(2.4) 

0.801 

 

 

 

 

0.274 

 

 

0.949 

 



Minor mismatch 

  Major mismatch 

Different 

 61 

 61 

 29 

83.7(7.1) 

90.2(3.8) 

86.2(6.4) 

 

 

 

   83.7(7.1) 

   90.2(3.8) 

   86.2(6.4) 

 

 

 



Supplemental Table 2. Analysis of factors associated with PedsQL at 3-year post transplant, mean (SD) 
 N Physical Emotional Social Role 
Age (P) 

  ＜10 

  ≥10 

 
35 
42 

0.330 
79.1(12.2) 
81.9(10.5) 

0.393 
76.6(17.5) 
80.5(13.9) 

0.975 
82.5(10.5) 
83.4(12.3) 

0.800 
71.0(16.8) 
72.4(17.0) 

Gender (P) 

  Male 

  Female 

 
43 
34 

0.330 
80.2(10.6) 
81.2(12.4) 

0.393 
76.7(16.4) 
81.2(14.6) 

0.975 
81.0(10.9) 
85.5(11.7) 

0.800 
68.2(15.9) 
76.2(17.1) 

Cost Types (P) 

Health insurance 

Rural cooperative medical 

Self-paying 

 
24 
30 
23 

0.425 
78.8(10.8) 
80.8(11.1) 
82.5(12.4) 

0.287 
74.8(17.3) 
79.3(14.3) 
81.9(15.6) 

0.147 
80.7(11.5) 
82.1(11.8) 
86.6(10.5) 

0.241 
68.5(16.2) 
70.5(16.1) 
76.7(18.0) 

SAA course (P) 

≤2 

＞2 

 
22 
55 

0.005 
86.1(9.3) 
78.5(11.4) 

0.052 
84.0(12.9) 
76.6(16.3) 

0.014 
87.6(10.6) 
81.2(11.3) 

0.007 
80.2(14.9) 
68.4(16.4) 

cGvHD (P) 

  No 

Yes 

 
59 
18 

0.002 
83.0(10.9) 
72.9(9.2) 

0.001 
82.4(13.9) 
66.4(15.2) 

0.002 
85.3(11.2) 
75.6(9.0) 

0.012 
74.2(16.6) 
63.6(15.2) 

Donor type (P) 

  HID 

  ISD 

 
62 
15 

0.190 
79.7(11.5) 
84.7(10.2) 

0.094 
77.4(16.3) 
84.3(11.7) 

0.245 
82.0(10.9) 
87.2(13.2) 

0.242 
70.6(16.4) 
76.5(18.3) 

 
 
 
  



Supplemental Table 3. Analysis of clinical factors associated with SF-36 at 3-year post transplant, Mean (SD) 

 N GH PF RP RE SF BP VT MH PCS MCS 
Age (P) 

  ＜30 

  ≥30 

 
117 
106 

0.005 
69.6(16.2) 
75.9(16.3) 

0.041 
91.0(15.9) 
88.4(14.3) 

0.632 
64.7(41.5) 
66.7(42.6) 

0.684 
71.5(39.9) 
71.7(42.1) 

0.001 
78.4(21.9) 
88.5(13.8) 

0.051 
96.0(9.9) 
94.3(12.3) 

0.007 
73.9(16.2) 
78.9(12.8) 

0.001 
73.1(15.0) 
81.3(13.5) 

0.393 
80.4(16.2) 
81.4(17.4) 

0.001 
74.2(16.6) 
80.1(16.9) 

Gender (P) 

  Male 

  Female 

 
133 
90 

0.692 
72.2(16.8) 
73.2(16.1) 

0.389 
90.7(15.0) 
88.4(15.4) 

0.311 
69.0(39.8) 
60.8(44.8) 

0.196 
75.4(38.2) 
65.9(44.1) 

0.406 
82.4(19.4) 
84.3(18.7) 

0.380 
95.7(10.6) 
94.5(11.9) 

0.492 
75.9(14.7) 
76.9(15.1) 

0.465 
76.5(14.5) 
77.7(15.4) 

0.430 
81.9(16.4) 
79.3(17.1) 

0.661 
77.6(16.6) 
76.2(17.7) 

Marriage (P) 

  Unmarried 

  Married 

 
80 
143 

0.149 
71.5(13.6) 
73.2(17.9) 

0.087 
91.8(13.1) 
88.6(16.2) 

0.174 
70.3(39.8) 
63.1(43.1) 

0.261 
77.1(36.9) 
68.5(42.8) 

0.164 
82.1(17.8) 
83.8(19.9) 

0.029 
96.7(9.2) 
94.4(12.1) 

0.121 
74.9(14.7) 
77.1(14.9) 

0.003 
74.0(13.3) 
78.7(15.5) 

0.568 
82.6(14.2) 
79.9(17.9) 

0.385 
77.0(14.4) 
77.0(18.4) 

Education (P) 

Junior and below 

High school 

Diploma and above 

 
29 
83 
111 

0.102 
79.1(15.1) 
72.5(16.9) 
70.9(16.3) 

0.112 
85.9(13.6) 
90.1(15.6) 
90.6(15.2) 

0.157 
53.4(46.6) 
70.2(41.2) 
65.5(41.0) 

0.281 
57.5(48.7) 
74.7(38.5) 
73.0(40.1) 

0.234 
88.5(14.1) 
83.3(20.0) 
81.7(19.5) 

0.510 
96.9(7.7) 
94.9(13.4) 
95.0(10.0) 

0.120 
81.0(10.6) 
76.1(14.7) 
75.2(15.7) 

0.288 
80.8(10.8) 
77.2(15.2) 
75.9(15.5) 

0.506 
78.8(17.9) 
81.9(17.4) 
80.5(15.9) 

0.876 
77.0(17.8) 
77.8(17.0) 
76.4(16.9) 

Cost Types (P) 

Health insurance 

Rural cooperative medical 

Self-paying 

 
108 
41 
74 

0.949 
72.6(16.6) 
72.0(18.0) 
73.0(15.8) 

0.636 
89.9(12.3) 
88.9(17.9) 
90.1(17.4) 

0.507 
62.7(42.1) 
67.7(43.7) 
68.9(41.1) 

0.465 
68.2(42.4) 
73.2(43.0) 
75.7(37.5) 

0.976 
84.1(17.3) 
84.0(17.9) 
81.4(22.2) 

0.202 
95.5(8.9) 
97.2(8.3) 
93.7(14.8) 

0.585 
76.6(14.3) 
78.2(12.8) 
74.8(16.6) 

0.233 
77.2(13.8) 
80.1(13.6) 
75.0(16.8) 

0.508 
80.2(15.5) 
81.5(18.4) 
81.5(17.6) 

0.570 
76.5(16.1) 
78.9(17.1) 
76.7(18.4) 

SAA course (P) 

≤2 

＞2 

 
126 
97 

0.220 
71.3(16.4) 
74.3(16.6) 

0.954 
89.4(14.2) 
89.7(16.4) 

0.193 
62.7(42.2) 
69.6(41.7) 

0.282 
69.3(41.0) 
74.6(40.8) 

0.652 
82.7(19.5) 
83.7(18.8) 

0.383 
94.9(11.2) 
95.6(11.1) 

0.093 
74.8(15.8) 
78.2(13.3) 

0.940 
76.7(16.3) 
77.4(12.9) 

0.162 
79.7(16.2) 
82.3(17.3) 

0.409 
75.9(17.4) 
78.5(16.5) 

cGvHD (P) 

  No 

Yes 

 
179 
44 

0.001 
74.5(16.0) 
65.0(16.8) 

0.003 
91.9(11.7) 
81.3(22.9) 

0.001 
72.3(39.9) 
38.6(39.8) 

0.001 
77.5(37.7) 
47.7(45.1) 

0.001 
84.7(18.6) 
77.0(20.4) 

0.001 
96.6(10.1) 
89.4(13.4) 

0.001 
77.4(15.0) 
71.9(13.6) 

0.022 
78.0(15.0) 
72.9(13.9) 

0.001 
83.9(15.1) 
68.6(17.4) 

0.001 
79.4(16.0) 
67.4(17.6) 



Donor type (P) 

  HID 

  ISD 

 
94 
129 

0.244 
70.7(17.5) 
74.0(15.6) 

0.682 
88.9(17.4) 
90.4(13.4) 

0.057 
59.3(44.0) 
70.3(40.0) 

0.081 
65.6(43.6) 
76.0(38.4) 

0.005 
78.3(22.9) 
86.7(14.9) 

0.519 
95.3(11.8) 
95.2(10.7) 

0.018 
73.8(16.8) 
78.1(13.1) 

0.009 
73.7(16.7) 
79.4(12.9) 

0.102 
78.6(17.6) 
82.5(15.9) 

0.004 
72.8(19.0) 
80.1(14.8) 

 
 
 
 
  



Supplemental Figure 1. The cumulative incidences of neutrophil engraftment and platelet engraftment between HID and ISD group. The left panel (a) 
represented the cumulative incidence of neutrophil engraftment and the right panel (b) represented the cumulative incidence of platelet engraftment.  

 
 



Supplemental Figure 2. The cumulative incidences of aGvHD between HID and ISD group. The left panel (a) represented the cumulative incidence 
of II-IV aGvHD and the right panel (b) represented the cumulative incidence of III-IV aGvHD.  

 

 
  



Supplemental Figure 3. The cumulative incidence of cGvHD between HID and ISD group. The left panel (a) represented the cumulative incidence of 
overall cGvHD and the right panel (b) represented the cumulative incidence of moderate to severe cGvHD.  

 
 


