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Table 1 Baseline characteristics of children after hematopoietic stem cell transplantation between the two groups

after propensity score matching

i H WMERdl (2844]) XFREZL (28441]) W ZIxH PH
AL S, wts 7.3624. 01 7.363. 63 0.003 0. 998
PERIME (%) 0. 000 1. 000
% 16 (57.14) 16 (57.14)
kS 12 (42.86) 12 (42.86)
HEASRIE/F] (%) 0. 000 1. 000
EIRLS 28 (100) 28 (100)
[EEEN 0 0
SRR BB (%) 0.678 1. 000
[F] L 240 2 (7.14) 3 (10.71)
RGNS 2 (7.14) 1 (3.57)
Tt 24 (85.72) 24 (85.72)
SHERSAHYR IR/ (%) 3. 900 0.399
JB% il 12 (42.86) 12 (42.86)
SR L 14 (50.00) 11 (39.29)
A 1 (3.57) 0
JBF i+ i 0 1 (3.57)
SN L+ 1 (3.57) 4 (14.28)

T ATG, UlIRANEERER; aGVHD, RUVERHIYIE £/; cGVHD, BYERHYPE £/5; CMV, FAIMRHE; EBV, EBi#:.
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Table 1 (continued)

Baseline characteristics of children after hematopoietic stem cell transplantation between the two groups

after propensity score matching

it H WAl (281]) X HEAL (28 441]) e Pl
JEAII) (%) 2. 688 0.326
SMEA R 21 (75.00) 16 (57.14)
AR AT I 5 (17.86) 6 (21.43)
Hi AL 2 (7.14) 6 (21.43)
oAt 0 0
N ATGH (%) 13 (46.43) 16 (57.14) 0. 644 0.422
aGVHD/fl (%) 21 (75.00) 19 (67.86) 0. 350 0.554
aGVHD " E R /] (%) -0. 831 0. 406
I 7 (25.00) 4 (14.29)
I 2 (7.14) 7 (25.00)
J1I0ES 6 (21.43) 6 (21.43)
IV 6 (21.43) 2 (7.14)
cGVHD/ (%) 22 (78.57) 21 (75.00) 0. 100 0.752
cGVHD “EREEE/M] (%) -1. 060 0. 289
iR 5 (17.86) 7 (25.00)
o 10 (35.71) 11 (39.29)
Eil 3 7 (25.00) 3 (10.71)
CMV ILAE/] (%) 8 (28.57) 9 (32.14) 0. 084 0.771
EBV IfiAE/] (%) 10 (35.71) 5 (17.86) 2.276 0. 131
IERERA, (M (P, P, ] 3.50 (2.00, 4.00) 3.00 (2.00, 4.00) -0. 360 0.719
180 K NI Sz i 5) (%) 7 (25.00) 5 (17.86) 0.424 0.515

e ATG, HUMBRANRET; aGVHD, AMEBHYTNE 0 cGVHD, EMBMEYHE 0; CMV, E41H5%7; EBV, EBWTE.

B ILER R LR Z S RSt # B X (P>
0.05), HAR .
3.2 WA EILE TG IR IRAT LR

27K, IBITRTWELLH Treg/CDA T 40 (R 4%
XFTHRZE ) (P<<0.05), H AR bR A i 2
RS FE X (P>0.05) ., WEHBITE
CD3'CD4" T A4 X B K H B . 1gE /K48 4236
PRl IR (P<0.01) . X MR 413497 )5 CD3'CD4”
T 4 Jf 4 X Sz FeHe . CD4'/CD8' LU AH | Treg/
CD4" T LLAE . IgE BARIT AT m (P<<0.05 5%
P<0.01); CD3'CD8" T 4 il 4 xF {8 M H: {4 .
CD3'CD56" 4 Al Lt B ¥ 8 iR 97 A Wl & T e (P<
0.058% P<0.01) . ALY RE, 697 55 R
HIgA . CABMEAE (P<0.05), HAGRIEHER

ERIG I FE X (P>0.05), F3x/, HEHE
WIE, JRIT)E CD3T T UM L (a2 841 . JRY7 Ar
CD3" TN FLE A 52, RIS 413697 5 CD3° T
B LA B R4 (P<<0.05), HoAth S s 8 br
PRI G L 25 R Eg i # L (P>0.05).
3.3 AABIAERIIERILEK

WILH B LBEDTHR 100%, YR E] (29. 55+
12.71) DH o WEAFEBIFE DI E] (33, 04£13.01)
AL XTRRAEYBEVIETE] (26. 07+11.60) 4~ H .
WAL ICT 1], AAF 3 96.43%, XTHRZIFET: 3
B, HAFH89.29%, FET-JRIH N L4 H Rl .
WiZH B LIAYT 5 Kaplan-Meier 2E 7 28 W R 1, P
HAEFIMZL LK 2 5 Lg% & X [HR=0.192
(0.025~1.489), P=0.114],
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Table 2 Comparison of immune indicators before and after treatment in children after hematopoietic stem cell transplantation

between the two groups after propensity score matching

WML (2847])

xR (28 fi])

BPEFE bR — - — -
JRYTH BT R IRYTH BT A
CD3* T4 fify/ 1316. 00 1649. 00 1561. 50 1615. 18

cells+ wl™ , M (P,s, Pys)
CD3'CD4" T4/

cells-wl™, M (P, P, )
CD3'CD8" T 4 i/

cells-pl™ , M (P,s, Pys)
CD4*/CD8* Al
CD3CD19" B4 jifi/

cells* wl™ , M (P,s, Pyy)
CD37(CD16+CD56)" NK 4ty

cells-pl™ , M (P,s, Pys)
CD3'CD56' 4l fifd/cells- 1™,

M(P,, Poy)
CD3"CD4" T 4t e Af/

% ,M(P,s, P.s)
CD37(CD16+CD56)" NK i

FLAE/% M (P, Pis)]
CD3'CD56" 41 L {5/

% ,M(P,s, P,s)
IgA/g- L™, M(P,q, Poyg)
gGlg-L"' ,M(Pys, Prs)
IgM/g-L™",M(P,5, P,s)
C4/mg- L' ,M(Py, P,s)

TgE/MU-ml™ , M (P, Py )

CD3" T4t A /% , s
CD3'CD8" T 41fl HLAiE/% , x+s
CD3°CD19* B4 ifd LAt/

%o, M(P,s, P )/ ks
Treg/CD4" T 40} HL 8/

% ,x+5/M (P,g, Poy)
AMA C3/mg- L', M (P,s, Py )/

XS

(812.00, 1811.87)
407. 89
(270.69, 579.11)

905. 31
(396. 04, 1149.98)
0.55 (0.30, 1.07)
292. 63
(141.03, 531.90)
341.29
(178.00, 395.88)

13.08 (5.90, 34.29)

21.40 (15.53, 26.73)

13.27 (10.46, 19.56)

0.65 (0.30, 1.65)

0.52 (0.29, 0.60)
10.13 (6.92, 13.25)
0.65 (0.41, 1.10)
258.50
(217.50, 288.50)
55.00
(5.04, 262.30)
66. 5314. 08
40. 59+19. 53
18.16 (6.59, 25.94)

6.79+3. 319

1129. 34+238. 67

(1325.75, 2214.25)
587.75
(407.31, 876.66)

953.99
(477.42, 1332.32)
0.74 (0.33, 1.54)
421.00
(198.75, 635.75)
260. 79
(159.77, 425.25)

15.00 (4.33, 29.73)

26.51 (16.61, 33.69) *

10. 68 (6.86, 18.27)

0.57 (0.17, 1.19)

0.53 (0.31, 0.92) ©
9.47 (7.98, 12.10)
0.68 (0.46, 0.91)
234.00
(199.50, 288.00)
88.50
(14.00, 601.10)
68.94+12.20 "
38.03+18. 48
17. 1529. 47

6.83 (5.70, 8.86)

1075. 00
(957.25, 1235.00)

(1238.25, 2110.62)
505. 35
(307.31, 714.52)

893. 83
(668.94, 1082.53)
0.51 (0.29, 1.06)
411.00
(228.71, 755.31)
335.89
(193.40, 413.54)

16.97 (8.41, 24.53)

19.81 (15.89, 22.26)

13.12 (8.55, 20.12)

0.78 (0.30, 1.17)

0.61 (0.34, 0.92)
10.20 (7.86, 11.72)
0.69 (0.54, 1.22)
284. 42
(229.25, 309.50)
257. 54
(34.75, 362.50)
64.99+14. 27
38.96+16. 47
17.94 (9.88, 23.06)

4. 88+2. 40

1137. 76+253. 18

(1070. 25, 1731.80)
623. 44
(436.74, 677.96) "
827.78
(432.97, 938.20) ”
0.71 (0.54, 1.20)
488. 20
(397.50, 907.75)
310. 90
(184.76, 379.46)

12.79 (4.18, 18.71)

24.87 (20.71, 26.54) "

12.28 (8.39, 17.02)

0.49 (0.29, 0.71) ¥

0.78 (0.54, 0.97)
9.71 (8.49, 10.82)
0.94 (0.61, 1.32)
283.79
(276.62, 336.50)
452.53
(110.00, 515.26) ”
62.97+12. 34
32.95+12. 52"
21.08+12. 13

5.86 (3.52, 7.52) ¥

1143. 54
(1129.08, 1260.00)

H: CD3, HAMMEPE3; CD4, HAHMI - bPilE4; CDS, HAUM bR 8; CD19, HAMMM LB 19; CD16, HANMI/M TR 165
CD56, MM EPLIE 565 NK, HIRA; Treg, WATTET; IgA, RBEERE A A; 1gG, HWEREAG; 1gM, HRIEBRREAM; €3, #MEA3;
C4, FMAE4; IgE, HRIEEREME.

a) SARLIBITRTILES, P<0.01; b) SARMIAIFALE, P<0.05; ¢) RHEH

=N
A

W T2 EANENIE)E, SXARTRILE, P<0.05; ) SXFHRAIAITHTILE, P<0.05.

i, SXHRAIRYT R A, P<<0.05; d) DL
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Table 3  Multiple linear regression of the CD3" T cell ratio after treatment in children after hematopoietic stem cell transplantation
(after adjusting for covariates )
- RAREAL R B RIS e Pl 95% A X I1)
B SE B TR R

W 34. 266 8.017 - 4.274 <0.001 18.051 50. 481
41 5.965 2.447 0. 240 2.438 0.019 1.016 10.915
ML AFHS -0.258 0.371 -0.078 -0. 697 0. 490 -1. 008 0.492
P -1.990 2.685 -0.079 -0.741 0. 463 ~7.422 3. 441
J5UR I

A AR ST 1ML 7.425 3. 445 0.238 2.155 0.037 0. 457 14.392

Ho i 3.724 4.005 0.105 0. 930 0.358 -4.378 11. 826
LG T -0.010 0. 006 -0.179 -1.761 0. 086 -0. 021 0.001
IFRAE KL 0.171 0.704 0.024 0.243 0.810 -1.252 1.594
aGVHD ™ B A

1 -3.579 3. 644 -0. 115 -0.982 0.332 ~10. 950 3.791

I -4.779 3.631 -0. 141 -1.316 0.196 -12.122 2.565

11953 3. 460 3.564 0.114 0.971 0.338 -3.748 10. 669

IV iz 1. 856 4. 431 0. 052 0.419 0.678 -7.108 10. 819
cGVHD ™ T FE i

L=d; 3 -1.106 3.360 -0. 037 -0.329 0. 744 ~7.903 5.691

U -2.208 3.121 -0. 086 -0.707 0.484 -8.522 4.106

GV} 3 0. 552 4.512 0.017 0.122 0.903 -8.574 9.679
JEATAE 180 K 5= F SR 241 i 77 0. 122 3.572 0. 004 0.034 0.973 -7.104 7.347
YEITHT CD3T TERAE S 0.517 0. 096 0. 581 5.372 <0. 001 0.322 0.712

TE: aGVHD, 2VERAYHUE T ; cGVHD, YRR 1.

AR SR ASREX ;AL GWEEL=1, RHIEA=0); ABREX,:

PRI ARl OB 5 724 X, M) (Bi=1, %&=0); 24X, JFURMN

CAarkbrmp=1, FAERRERIN=2, WhERi=3); X,: BREEHE B B X JFRENE (BE); 2L X,: aGVHD " E R
(=0, 1fE=1, NE=2, ME=3, NVE=4); ZaX,;: cGVHD"ERE (=0, FE=1, =2, EE=3); LHX: G180 KNIE]

GEEMHIF =1, %5=0); ZHX,,: BITHICD3 THMLILIE CEfE)
100 e
- —
30— = I
e 604
b 40—
204
0 T T T T T 1
10 20 30 40 50 60
H A A/ H
1 P i T A4t IS B LIAYT IS Kaplan-Meier 4= 47 1 28

Figure 1

Kaplan-Meier survival curves after treatment in children

after hematopoietic stem cell transplantation between the two groups
4 ik
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Effect of Traditional Chinese Medicine Therapy on Immune Reconstitution in Children after Hematopoietic
Stem Cell Transplantation: A Retrospective Real-World Study
HUANG Baoyi'’, YI Lichen’, LI Yanwei'?, HUANG Ke*, XU Hua"’
1. The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou, 510405; 2. Guangdong Clinical Research
Academy of Chinese Medicine; 3. Guangzhou University of Chinese Medicine; 4. Children’s Medical Center, SunYat-sen Memorial
Hospital, SunYat-sen University
ABSTRACT Objective To explore the effect of traditional Chinese medicine (TCM ) therapy on the immune
reconstitution of children after hematopoietic stem cell transplantation (HSCT) based on real-world study. Methods
This retrospective cohort study included children who had undergone HSCT. The observation group consisted of
children who had received 12 consecutive weeks of TCM treatment after HSCT , while the control group included
children who didn’t receive TCM treatment after HSCT. Propensity score matching was used to control for confounding
factors. Multiple linear regression was used to explore the differences in immune indicators between groups at corre-
sponding time points before and after the observation group received TCM treatment. These immune indicators included
lymphocyte subsets such as CD3" T cells, CD3°CD4" T cells, CD3'CD8" T cells, CD3°CD19" B cells, CD3 (CD16+
CD56) " NK cells, and CD3"CD56" cells, along with their absolute values and ratios to total lymphocytes. Addi-
tionally, the CD4"/CD8" ratio and the ratio of CD3*CD4°CD25°CD127 T cells (Treg cells) to CD3"CD4" T cells (Treg/
CD4") were assessed. Immunoglobulins (IgA, IgG, IgM, IgE) and complement C3, C4 were also analyzed for differ-
ences. The changes in immune indicators before and after treatment within group were compared. The follow-up time
was recorded, and the overall survival (OS) of children after HSCT was also evaluated. Results The retrospective
cohort study included 31 children in the observation group and 56 in the control group. After propensity score match-
ing to control for confounding factors, 28 children were included in each group. Before treatment, the Treg/CD4" T
cell ratio in the observation group was higher than that in the control group (P<<0.05), while other immune indicators
showed no significant differences (P>0.05). After treatment, multiple linear regression comparison showed that the
CD3'T cell ratio in the observation group was significantly higher than that in the control group (P<<0.05). Within-
group comparisons showed that in the observation group, the absolute values of CD3°CD4" T cells and their ratios, as
well as IgE, increased significantly after treatment (P<C0.01). In the control group, the absolute values of
CD3"CD4" T cells and their ratios, the CD4"/CDS8" ratio, the Treg/CD4" T cell ratio and IgE increased significantly
after treatment (P<<0. 05 or P<<0.01). The absolute values of CD3'CD8" T cells and their ratios, as well as the
CD3'CD56" cell ratio, decreased significantly after treatment (P<<0. 05 or P<<0.01). The average follow-up period
of both groups was 29. 55£12. 71 months, with a survival rate of 96. 43% in the observation group and 89. 29% in the
control group. There was no statistically significant difference in OS between groups (P>0.05). Conclusion TCM
therapy can significantly improve the immune function of children after HSCT, particularly by increasing the absolute
value and ratio of CD3"CD4" T cells.
Keywords hematopoietic stem cell transplantation; traditional Chinese medicine therapy; immune reconstitution;

children; real-word study; retrospective study
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