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[(fZE] BY HWiTEMH 5T (thalassemia major, TM) LB S 1L T 41 I8 #2485 (haploidentical
hematopoietic stem cell transplantation, haplo-HSCT) J& 41K FBHLZEEIE (eytokine release syndrome, CRS) [ %
FERRE RS . ik BT 2019 4F 1 0 —2021 4F 12 7 AE I JL# B2 B i M AR ] haplo-HSCT i1 280
B TM L, R CRSERIEST A CRS<3 A (26015]) FICRS=34H (2044]), 4347 TM £ JL haplo-HSCT J5 CRS %
ARSI R TE . R WALEILTE PR AR A BT R] . CRSIGIRZRIL . BEHLIG 4 d POBE N B 2 (R 2 ) 1Y)
ZERAGETFE S (P4 0.012, 0.040, <0.001). CRSBHAMAIE 34 A NAVERIPI B T (acute
graft versus host disease, aGVHD) K488 9.6%, CRS=3RABAM)E 3 HNAKRLLE aGVHD, HMHBH)E 314>
A aGVHD KA F 22 R IG5 3 (P=0.146) o W2 L haplo-HSCT J& 34> N4 A K A B A AR G FE T o
2518 CRS=3 94 & L haplo-HSCT f& HP P RLANMIAE AT ) B . CRSIMIRRIE H2HE, FEAESS 4 d R R R
AR . CRS=3 GE LR ARG W /N R o B iR AT sie CRS SN AII D aGVHD R4, (B LAZ 45
haplo-HSCT J& CRS X 75 JC i 5 . [REHKRILBERE, 2024, 26 (12): 1301-1307]
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Clinical characteristics of cytokine release syndrome after haploidentical hematopoietic
stem cell transplantation for thalassemia major

ZHOU Xiao-Hui, WANG Xiao-Dong, LIN Qi-Hong, WANG Chun-Jing, YANG Chun-Lan, LI Yue, ZHANG Xiao-Ling,
ZHANG Yu, YU Yue, LIU Si-Xi. Department of Hematology and Oncology, Shenzhen Children's Hospital, Shenzhen,
Guangdong 518000, China (Liu S-X, Email: tiger647@126.com)

Abstract: Objective To investigate the clinical characteristics of cytokine release syndrome (CRS) in children
with thalassemia major (TM) after haploidentical hematopoietic stem cell transplantation (haplo-HSCT) and their
prognosis. Methods A retrospective analysis was performed for the clinical data of 280 children with TM who
underwent haplo-HSCT in the Department of Hematology and Oncology, Shenzhen Children's Hospital, from January
2019 to December 2021. According to the CRS criteria, they were divided into two groups: CRS grade <3 (260 children)
and CRS grade =3 (20 children). The children with TM were analyzed in terms of clinical characteristics of CRS after
haplo-HSCT and their prognosis. Results There were significant differences between the two groups in neutrophil
engraftment time, clinical manifestations of CRS, and the rate of use of glucocorticoids within 4 days after haplo-HSCT
(P=0.012, 0.040, and <0.001 respectively). For the CRS grade <3 group, the incidence rate of acute graft-versus-host
disease (aGVHD) was 9.6% within 3 months after transplantation, while no aGVHD was observed in the CRS grade >3
group within 3 months after transplantation, but there was no significant difference in the incidence of aGVHD between
the two groups within 3 months after transplantation (P=0.146). No transplantation-related death was observed in either
group within 3 months after haplo-HSCT. Conclusions The children with CRS grade=3 have an early neutrophil
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engraftment time, severe and diverse clinical manifestations of CRS, and a high rate of use of glucocorticoids within 4

days after haplo-HSCT. For these children, early use of low-dose glucocorticoids after transplantation may alleviate CRS

response and reduce the incidence of aGVHD, thereby bringing more benefits to the children. CRS after haplo-HSCT has

no significant impact on the prognosis of the children.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(12): 1301-1307]
Key words: Thalassemia; Cytokine release syndrome; Haploidentical hematopoietic stem cell transplantation; Child

iy rP R B IR R DL AR — gt A 1 A I
Vg, 2l THREMEN R SBREATES
52 BEL B 5 4 00 18 10 15 2 1 35 4% P 9 ot 2 210
SR LT M A A (allogeneic hematopoietic
stem cell transplantation, allo-HSCT) J& H ®{lIfi PR i
A AL P IEAT M (thalassemia major, TM) FFJIE—
JEY S BT AEEAMBUE (human leukocyte
antigen, HLA) 2 AHG 43 16k = BRI T allo-HSCT
N, BEERAERR IR, SRS AR AL
(AnACkE . FHc%) MEZBEHIMG, Hije
fEARYE LT #2418  (haploidentical hematopoietic
stem cell transplantation, haplo—HSCT) B R allo-
HSCT FE 7z —, Wik HJG &AL (post
transplantation cyclophosphamide, PTCy) T3l Fjj %% #i
YiyisE £ (graft versus host disease, GVHD) I
M7 % (PTCy-GVHD) il 1l J5 75 2] 8 35 23 o
haplo-SCT Ja R PR —F R WS, R
MG +3 d. +4 d 25 T ERB I e o R T 2% o H AT
TM % JH haplo-HSCT J& 41 e [ 7 B ikt 25 & 1iF
(eytokine release syndrome, CRS) HH 5 f& [ K 2 43
PR A0, A SCESE20194F 1 H—20214F 12 A 1E
DRI T L2 B2 B 32 i1 40 i B2 48 v 0 >R ] haplo-
HSCTH 2805 TM &L, XF CRSIAANEHL . IGARAS
fE SR TG AT o0, BRI TM LR
haplo-HSCT f&7 CRS &4 (45 s S CRS XIS (15200

1 #ZRSAFE

1.1 HRIMH

W AR 2019 4 1 H—2021 4F 12 H L3I L &
[ B 1L 30 i 988 Bk s ol 20 Bt &% A8 o 0 4T haplo-
HSCT B T™M L RSx4 . W AFRHE: (1) IR
IREE G R EHE s (2) BAanr oK L O UGS
Kok R A TR s (3) 595 TMIRIRZ
Wisift = (7[RI B A A BB LA AR I A B2 T 3
HASS); (4) R haplo-HSCT VAT 7 % . HER S
e (1) RUTSBMAAT OISR & (2) 1M
KRR L &I A LR AR,

A7 1 R B s 2A AR PR DL it

5 2021102), IR EBILEIEFIG R
1.2 IEERERKE

P B LARHE CRS FRifE 7394 73 B CRS<3 ¢ 4
FICRS=3 A, Eat i+ REUEE I RS A
B KB M e A2 5 I I IR B, A48 2 # AR |
ZEVER] . HEEAEY . AR ROk . HLA
Fe A AR R . B4R (mononuclear
cell, MNC) %t . CD34 Zfiu % . CD3'T 41 i %%
LA AR 8 v |0 AN TN A= - AN 5T
;L /N M A A BB . 2P GVHD  (acute GVHD,
aGVHD) . CRS/MRZ5 I IR
1.3 EX

CRS & —Fh &G RIESN, W MAEH R 5 M4
Ji6L Rl AT T v R B A o BE S AL, AR Lee
VUGB CRSPRUEST A4S, FEIGIKRFRI N
K (RTE=38°C, HNREIE P FAT AT HoAth s 5]
A/ AR SR AE FY/s AR . CRS 14%: &#4,
R A B R . CRS 24 &#, MM
JE, NHZEMAEMES; F/siEE, &2 E
B9 (RIE M <6 L/mn), CRS3%.: &
P IR R, FHEFHEA S INEE; A
BUHA, WE R e . M A R
R H S A, CRS 4% AL, HBULMIE,
T IRy NG MER); F/Ese
A, WEIERMEA . A5 T CRS A i+ 41 i
WElS, BHE (+3d. +4d) PTCy 252500 H PR
KA R AT 0 A R il 85 5%, HERR IR
A IE R AE o HP P 20 AR B ] Sk
AN BGESE 3 d 3T 0.5 x 10/LEYHE 1 K, 1fi/h
WA A RE OM I/ MR TG 28 20 x 10°/L, #4227 d
JI B A 1R ZL AR A SCR IM AT 2
o 80/l B EME 1R, WSk R W
Glucksberg #5112 Wi aGVHD W3 EF aGVHD H
PRIDE B A At
1.4 FAEHFR

P AT LY R AN M AL B 5 %8, 46 34
WA IDE I + 11 T 28 + 300 aA P05 + ZE YR + e e A i i 240
A e BR R . AR T™M LRI RN . iR
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AR HEAT AR B 43 J2 1, MR A ot it vk B )
FIH 2, AR AR B 4 77E 600~800 ng/mL.
1.5 GVHDiks

FEAE AR S5 GVHD Fil B 42K H] PTCy-+4th 52 52 ] +
N0 WG, MG +3d. +4 d 2 B4 T PTICy
50mg/ (kg=d) 5 +5d JF G5 R 2¢ fih 52 %L A
0.04 mg/ (kg-d) #MKi# I 20h, HZEEILGESH
i, EFRI 2k B 4EdF 5~15 ng/mL; +5 d FFUGAEEF
X Z MR 45 mg/ (kg+d) B8 hFfkiES —k, H
2414 dBCH PR, SRR A IS GVHD 8 e S e 17
il R Bl e
1.6 ZitZEaH

K HISPSS 23.0 G it A - AT B E 4 B o 1
TR (BRI ) (M (P, Py) ]
FOR, ETRBIE E %R (%) Fon. e
PeRHE FH Wilcoxon BRI 6, THEC7ERHE FH 2 &
Y5 u% Fisher HHUIHER I, LIXUI P<0.05 R 25 55 HA
GitE L.

2 #HR

2.1 IRR4FHE
ST AL A 280 1) TM £ )L, HiH CRS<3 %%

2H 260 1] (92.9%), CRS=3 2% 4H 20 % (7.1%) ,
CRS FE L E TG 4dN. FEIGKE N
U= - NI B 15 S (1 = 111 SN T NS I3
¥ WPIREEAR . R EAR MR . PP
BEIMINRERERF A . W HEL T PICy JGiH K. i
BILTERAE G 4d NI IR, A 7146 (25.4%)
N 2 52 Bl 47 25 e R0 FH O Hl SEOK A, 176 14
(62.9%) VEI MK, 584 (20.7%) HIFKRE
M4, 176 (6.1%) AR, (HICH ] i
), 1061 (3.6%) G IFARSAUIILAE K AR
I M m S, 66 (2.1%) A kin
J&, HFEMAMmEEEY, 136] (4.6%) A
R S IILRE R ARG I P, ) Bst 7 A i i A 3 1 265 40
TM £ JL haplo-SCT J&5 CRS k4= 52 FH W . &
. HEE MR HEEORVE . HLA B A . MNC,
CD34' 4 i . T AR ARTR] . Ifi/MiRE A
AfiE] . aGVHD 25 J05% . CRS=3 94 )L A i 4
JOAE AR R CRSImRRILE HEHE, B
4 d IBE R B R RS (P<0.05), a1,

#1 2801 TM &JL CRS I RIFIEEZ ST
[7RSES CRS<3 4 (n=260) CRS=3 44 (n=20) PRI P
ZHAFW [M(P,, P,J), %1 8.1(5.8, 10.5) 8.4(7.2,10.7) -0.482 0.630
ZHE M [n(%)]
L 158(60.8) 9(45.0)
1.919 0.166
7 102(39.2) 11(55.0)
PEBAERY (M(P,s, P,J), #] 31.0(15.0, 35.0) 32.5(28.5, 36.0) ~2.400 0.024
HEE G [n(%)]
E 158(60.8) 9(45.0)
1.919 0.166
7 102(39.2) 11(55.0)
HEZZFER [n(%)]
A 143(55.0) 12(60.0)
. 0.188 0.665
AHE 117(45.0) 8(40.0)
HEE KR [n(%)]
A 124(47.7) 15(75.0)
Bl5E 46(17.7) 3(15.0)
6.321 0.097
Gl 86(33.1) 2(10.0)
FHR 4(1.5) 0(0)
HLA BE#Y [n(%)]
5N1041& 156(60.0) 10(50.0)
6/10 14 47(18.1) 5(25.0) - 0.193"
TM0HE 37(14.2) 2(10.0)
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x1(4)
IR E 2R CRS<3 %4 (n=260) CRS=3 %4 (n=20) 2Z1E P
81045 10(3.8) 3(15.0)
910 4H& 10(3.8) 0(0)
TR IR [n(%)]
PBSC 123(47.3) 10(50.0)
0.054 0.816
PBSC+BMT 137(52.7) 10(50.0)
MNCH [M(P,s, P, x 10%kg] 20.5(20.0, 25.0) 23.0(20.0, 25.0) -0.903 0.368
CD34* $rh [M(P,s, P,.), x 10%kg] 18.2(13.0, 25.0) 17.2(13.2,23.3) 0.178 0.859
CD3'T i [M(P,s, P,,), x 10%kg] 3.9(2.9, 5.0) 4.1(3.2,4.6) 0.075 0.940
NEUAHARF[E] [M(P,, P,), d] 18.0(16.0, 19.0) 16.0(15.0, 17.8) -2.508 0.012
Hb A ABH] [M(P,,, P,y), d] 13.0(9.0, 16.0) 15.0(11.0, 17.8) -0.959 0.338
PLTFEARE] [M(P,, P,J), d] 12.0(12.0, 14.0) 13.0(10.0, 14.8) -0.144 0.886
Wi BT [0(%)]
AfdH 202(77.7) 7(35.0)
17.884 <0.001
5 58(22.3) 13(65.0)
CRS [n(%)]
e 175(67.3) 7(35.0)
8.521 0.040
H 85(32.7) 13(65.0)
aGVHD [n(%)]
X 235(90.4) 20(100) .
- 0.233
H 25(9.6) 0(0)
aGVHD 43 [n(%)]
I3 15(5.8) 0(0)
1 4(1.5) 0(0) = 0.817°
Az 6(2.3) 0(0)

W TR Fisher B UIAR . [TM] SR AT, [CRS] N FRORZEANE; [HLAT AZSAANMEPTE; [PBSC] A& il i
T40He; [BMT] B i F4ui; [MNC] S Ediiadics; [(CD3'T] CDITHREANNE; [NEU] hiRigniE; [Hb] mLEM; [PLT] i

/M [aGVHD] A PRAEYIHUTE 30

2.2 CRS32EEFERMNEN

280 i F LB U Z RS A4E J5 100 d, PRI R L
haplo-HSCT J& ¥R K A AR AL T . Bt )n &
A aGVHD B9 251 (9.6%), 1°h CRS<3 4 L
(TRE1Sf), TMPEE4p), MEE6H]); CRS=3 4 H
JLaGVHD 0 4] . 88 W41 /&2 JLFE AH 5 100 d 4
aGVHD &R EZR G222 L, HCRS=3 %A
SELTERSAT T T 000 FH /N0 0 B o 3R el
CRS b Fgi/> aGVHD [ & Az, fefdi L3255 -
T8k, CRS M AE G R SR A A7 8 5 m

3 Wik

CRSJE—F 2B JIE N, B P TIEm)
PN, CRSZBNHORMZ RO . Giavridis 55
iR 1E CRS J2 L I 20 B R A A1 48 40 B IR 5 E2 1)
AR RS o A SCHR B AE haplo-HSCT J& i 1]
PTCy-GVHD B} R4 U B CRS "', H i & F haplo-

HSCT J7 CRS & 2 B AR A] A, 5T AR
12 I 20 B RS AR A R SRR AT b, A R T
REAFTERC K 2255 o T B Ff KR AR haplo-HSCT J&
CRS HH S AE R PR 28 A 55 L

AAIFFE 280 i FE LY T™, B4R RV B T3
AbFRTT 2, 45 3 R haplo-HSCT J& T A3 B L7E i
I T4 M v 5 24 h 9 BRI, 92.9% 1) &8 L
CRS M 1~2 5%, T2 RN 1 = PR/l 1%
E= 0111V 1 A SO & L B N ST R L 1
IREIEIR R %, @ EEME ] PTCy J5iH 2%, Wl g
55 PTCy B 4 #E 385 [7) Bb 5744 52 7 T 4 i A7 6 0
Abboud & ' 43 #1 75 i & H PTCy-GVHD 9 haplo-
HSCT 3, 3~429¢CRS (5 12%, A 7 H1(HHFE
WRIAHUHATIRYT o Raj % " 4341 66 15 haplo-HSCT
B, 3~59LCRS 5 10.6%, JEINARE 5 HHF5¢ h
220 R FH AT o B WA B e G . FRATTIY
58 7R CRS=3 9 B L EE A9 h 7.1% (20/280) ,
T B SClRHGE O, SRR AT SR Ty R st
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MM, H CRS BB &5 LK i &2 sl F5 2
e A T T /R R R B R AT T, BB
# CRSEAIK.

Solan %5 " 2 38 A1 JE 1L 40 i R AT MNG %
T CRS Y& A B AR YIS fE RS 2, CRS
B I ~IVJE aGVHD % 4 & T J6 CRS | &
(59% vs 29%, P=0.015), {H CRS 5 Il ~ IV J¥
aGVHD &% | 181 GVHD K/ER . ZERR, Ik
SRIRIERE | TCT A A A Rl S A A A 2 T W
M. BATHIBFF /R CRS & A4 5% HAFEE |
ZHEMR . HEE MG R ORIE . HLA e A
MNC $0i . CD34 400 | 21 28 (A AR ]
M/ A BT . aGVHD B RET G, HEA
SCHRARIE AR A . L2 A AR A
JG CRS RAMfER R ™ AW Es g 4 i
25 G B SORT g S R AR 43 A Y R R
A5, JFAE haplo-HSCT Jii CRS & 4= 1Y B 4% S BRI
Fo s, CRS=3 904 /LA b 20 M AR A B ]
3 CRS<B A,

FEFRATHII 5T A 100 d P CRS<3 9441
JLaGVHD 251 (9.6%) (Frf 1 BE154, 14
B, MEE6H)., CRS=3H4HE JLaGVHD 0%, J
HTE TR K A B BB A aGVHD, {HF 4 R
JLaGVHD KA R I ZE S GIEE L, 4535
Solan %5 "W HFFEARE . A, AW ILE
MG 4 d B BT R R 2 R A8 XL,
H AT BB CRS=3 41 LR &A= aGVHD (1Y i [A
A SCHRHRIE CRS ™ HEFE B 5 1 2% 1 4 i A 25 -6
KFARDE, CRS M43 5 5 aGVHD & A AU 34
A 9 RAIRST IR R CRS=3 4 40 /B LR Al I B
ST /N 0 W Bz 08 3R RE DAL E% CRS [ 1 A 2
aGVHD [y &4, i/ )Laz 25 . HALHI T RE 2
W Bz TR A S A B A R 2 e AN i
Ay IR AL 3, JFBH IR AE A T 40 A AS sh Y 3
[F] B FE B OB R BUMR F 55 5 TAAE | CXC
FUIR T 32 1k 4 K e L o b [R) PR c ik CXC
Rl F-RCAA 12 2235, DA 05 T 448 i =28 70 A 21
BE, WEE B R TR 2 (8] AR T AT A Y
MY, RZ&MH B BETR GVHD ™, 5
A, R ST 2R T S e A 20 R Y A 2R -2
(interleukin-2, IL-2) 2] IL-2 () 7= 4= FifE 5-4%
S, DAKAMEIRE -k B I E KRR, A
il 20 R = A . R SCRR R T 7R AN I+ 41 i

o 7 ) B 2 I e 35 2R TR CRS BT 2 AN G
PR, DN R RS # AL GVHD T 7 BE Al 1 S hn i
FHBE R BB EE, RERR G s il £ 35 A0 i T 20
R rF ) TR, 30 T AR AREHE R RS U FRAT]
MBI o BB LY Ok 58 4 AR R IE B i i, B
FHE R RS 5 TG B S48

Otoukesh %5 ' }{t 38 haplo-HSCT J5 CRS £ 5 5
CD3' TR A &, (HARMFSE B/RPIZL CD3 T 41
Mo 22 ROF G F R L, JRE A RS AR5
SR AR TM 19 haplo-HSCT,  PRIS% & i MNC %
WA 2R AR E ALK, 5 McCurdy 5 ™ 1
Cashen %5 " HIRIAFLL

AT 5T e A LY & CRS, KA %
. ATRES HLA FOAY 22 55K . s s K7
SR TR, LA GVHD Fifi A+5 d A
FEUR A G, T4 B i T 40 RS A e s B o
TR o8 P — P9 A 2 1L T 40 A T A s R SR 24 h Y
Flf . Kurita 55 ™ R R PIFE PTCy BT 25 T MR
NN 22 2 W G ] L/ CRS & AR A ™ S,
HORN 2380 GVHD &/ %, Tang 5§ ™ K b 1
haplo-HSCT GVHD iR 77 % (+3d. +4d PTCy Fil
+5 dFFUR A T fh e B R] R 22 5 g ) Ch+3
+5d PTCy, J35I7E-1 dF10 d 25T {7 55 5] i 5
Wi, SR ZM T, R ITE P CRS21
G M CRS=2 i = HE R, 430028 (32% vs
82%, P<0.001). (16% vs 57%, P<0.001), #HH
J& VAEWN T~V EE aGVHD 552 18 GVHD ) & 4=
TIEAL (6% vs 32%, P=0.007), X J7 ZUF7]
DIk 3% JC GVHD T E K AEEHR,

AHFFE Y JR BRI A 55 CRS=3 94l 8 LAEAS &
FEXTHE /I, 33 AT fig 2 BR ) 0 Al A s PR 28 B 58
Wil A BT 485 . ANBF 5% 7%, haplo-HSCT £ JL CRS
RAFEE, CRS=3A B ILIGIKRIEHZH,
KZLH CRSTE PTCy Ja it H U R A4F, SCHkHRiE
JUHE CRS % OL T i FHFCER BRpT 2 UM & & 103h
Jr O Y AT, FRATIHEI CRS=3 4%
4 H LG B aGVHD & A AKX 545 B0
ZHRUE LR B R A G, HRPICRS AL
HEINRSHLG A OCAET S, (HA BT SR KRR AR IS
PERIFSY, DABAE & A2 CRS BYFE Ky R 28 K Ane] 5w
BHEILWTUS, JFR DR MR R w
SHOMBA S A TIREAR B LUK 52 R PTCy T %
(2251
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