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W& - IRIRHFT

HORY B i 8 ML A Skt PG - AR A
IF% eI DE 92 1 G RS P &< 5 A

Reesh' FMET BA A FaA AL KEA

(1.3 k K FEFERIDUAERFE, JHAFEI 518038; 2.3 TILE EFAIF,
I HREY 518038; 3. RN WILE R b EAE, T AEI 518038)

[(FEE] BW HWTEHBH P (B-thalassemia major, TM) LS & M40 AH (allogeneic
hematopoietic stem cell transplantation, allo-HSCT) J& I & H M PEBEE R (hemorrhagic eystitis, HC) % f&@ [ K 2 .
Fik o AT 2021 47 1 7 —20224F 11 7 22 VRYITT JLEE B2 B ilE 4T allo-HSCT 1 247 61l TM BILIIR R TR, LA
ARJGRAIFRZHAC, 4 AHCH (914 AHEACA (15641), RHZHE logistic MRS} HC &A= i 75K A
£, HRHZIREBAERAE L W AHSC B Z 000 HC (4K RE. &R 247 allo-HSCT T™M B JLH, HC KA:%N
36.8% (91/247), HHZANT LN, FR . 2B MAR—3, kALY PE £ (acute graft-versus-host
disease, aGVHD) . JK BKINEEH% 12 (BK virus deoxyribonucleic acid, BKV-DNA) BHPEFI=2 Fhops 228 4e 5 & L allo-
HSCTJEIf & HCA K (P<0.05). ZRESFr~, HzEmiA—3% (OR=3.171, 95%CI: 1.538~6.539). k/E
aGVHD (OR=2.581, 95%CI: 1.125~5.918) FlJK BKV-DNA fHYE (OR=21.878, 95%CI: 9.633~49.687) & allo-
HSCT T™ LI & HC ST fa ks B 2 . 2B R ERIE IR i i, R — PR BKV-DNA PH 5k 56 & At 2 Fh
fak N2 (&4 aGVHD, B2 M BUR—2) il allo-HSCT J5 ) & HC BAT —E AR (4T mH>0.8,
P<0.05). &it fZEMBMA—5. K4 aGVHD AR BKV-DNA BHH:JE TM £ L allo-HSCT J5 3 & HC AT G K
R, W BKV-DNA X HC (R IHE W Kah 7 BoA B .

[HEYRILRZE, 2023, 25 (10): 1046-1051]

[E8EiE ] HA MG FTIN,; SEEFGE T Afet; HibEppesk; ammE; JL®E

Risk factors for hemorrhagic cystitis in children with B -thalassemia major after
allogeneic hematopoietic stem cell transplantation

CHEN Xiao-Ling, LUO Xiao-Juan, CAO Ke, HUANG Tao, LUO Yuan-Gui, YANG Chun-Lan, CHEN Yun-Sheng.
Department of Clinical Laboratory, Children's Hospital of Shenzhen, Shenzhen, Guangdong 518038, China (Luo X-J,
Email: luoxiaojuan1983@126.com)

Abstract: Objective To explore the risk factors for hemorrhagic cystitis (HC) in children with 3 -thalassemia
major (TM) undergoing allogeneic hematopoietic stem cell transplantation (allo-HSCT). Methods A retrospective
analysis was conducted on clinical data of 247 children with TM who underwent allo-HSCT at Shenzhen Children's
Hospital from January 2021 to November 2022. The children were divided into an HC group (91 cases) and a non-HC
group (156 cases) based on whether HC occurred after operation. Multivariable logistic regression analysis was used to
explore the risk factors for HC, and the receiver operating characteristic curve was used to analyze the predictive efficacy
of related factors for HC. Results Among the 247 TM patients who underwent allo-HSCT, the incidence of HC was
36.8% (91/247). Univariate analysis showed age, incompatible blood types between donors and recipients, occurrence of
acute graft-versus-host disease (aGVHD), positive urine BK virus deoxyribonucleic acid (BKV-DNA), and >2 viral
infections were associated with the development of HC after allo-HSCT (P<0.05). Multivariable analysis revealed that

[k HI ) 2023-06-07; [4552 HH ] 2023-08-24

(ST | T ARA S ER R I el (WILEZE [2022] 105).

[MEETIA ] BRREES, 2, 2, EERIIN, BN B IRIINGE Bemi g My B 230
[HfE1ES ] B/ANMA, &, BIFEHI, Email: luoxiaojuan1983@126.com,
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incompatible blood types between donors and recipients (OR=3.171, 95%CI: 1.538-6.539), occurrence of aGVHD (OR=
2.581, 95%CI: 1.125-5.918), and positive urine BKV-DNA (OR=21.878, 95%CI: 9.633-49.687) were independent risk
factors for HC in children with TM who underwent allo-HSCT. The receiver operating characteristic curve analysis

showed that positive urine BKV-DNA alone or in combination with two other risk factors (occurrence of aGVHD,

incompatible blood types between donors and recipients) had a certain accuracy in predicting the development of HC

after allo-HSCT (area under the curve >0.8, P<0.05). Conclusions

Incompatible blood types between donors and

recipients, occurrence of aGVHD, and positive urine BKV-DNA are risk factors for HC after allo-HSCT in children with
TM. Regular monitoring of urine BKV-DNA has a positive significance for early diagnosis and treatment of HC.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(10): 1046-1051]

Key words: B-thalassemia major; Allogeneic hematopoietic stem cell transplantation; Hemorrhagic cystitis; Risk

factor; Child

5 5k oI T 40 M F2 A (allogeneic
hematopoietic stem cell transplantation, allo-HSCT) J&
i 300 3 R S O T AL S, T R A2 AR A A e
A AN, PR R I T AR A 4R 52
{1 52 2 o A E R T I M SR R o T P R
il (hemorrhagic cystitis, HC) 42 allo-HSCT Ji5 &
WIRIEZ —, 23 HLAER W A 85 1 A0 ot it
FUETA 0 HC B2 WORINR 77683 10T 20
B AR HE AL, HOCEUR R
W LR Im PROCTE Y £ . FR LB 3 1M 140
MRS A HCM,  H AR T8 B b g (B
-thalassemia major, T™) £ JL allo-HSCT )5 31 & HC
0 R i AN B, B = RO AN Wi e bR . A
WF5E (B 3 A 7 RN T L 38 B2 B £ 4T allo-HSCT
9 247 1] T™M LAY IR R BT R, FRI T™M &L allo-
HSCT Ja 3% HC RS fe b 2R, 3Rk 52180
¥eAE B AE i 46 (veceiver operator characteristic
curve, ROC #1k) W HAZ W& X, i HC )1
PUIFIZ B S AR .

1 ARSI

1.1 HRMK

[l J 1 3 BT 2021 4F 1 H —2022 4F 11 A 7E TR
T LEE PR BEfEAT allo-HSCT A 247 1] T™ (LAY R
R, W ARRHE. (1) 18X LITFILE; (2) #ii2
9 TM; (3) TE RN L # BE B 4T allo-HSCT;
(4) & W WS 1M EB %% 8 #% R (Epstein-Barr virus
deoxyribonucleic acid, EBV-DNA) . A F 4 ffL 5k 5 4%
f2 (human cytomegalovirus deoxyribonucleic acid,
HCMV-DNA) Al JR BK %5 & # & (BK virus
deoxyribonucleic acid, BKV-DNA) . JC %5 2 ¥ &
(JC virus deoxyribonucleic acid, JCV-DNA) %% & ;
(5) i PR B R A0 52 00 28 K A o8 2 . HEBR A i
(1) AR L A AR i T 40 B L; (2) a

M orpoy B, G SR G R M b g A i AR L
(3) BBAAFTE IR R GEANTE . BT IR T o 7 1
AL,

R G i T MR A YA 7 T 1Y B v 2R
LR FAER) B K H NF-08-TM % A8 15 kb 2 7
2, B+ PR BRI+ A HE+ ZE IR
1.2 iSHtRE

HC iz Wibnife “ wiE: (1) BEAEA YT . 1k
J7 Bl B R s S s s (2) ImIRFRARE
FA—, WARIONE N IR MR, AT R
PREZC. DRI S5 5 e BEAE , ™3 nT 5 | e IR A
BH . Bl (3) FRKGR e B KRG 35 3 R 4
(4) T HEBR A R 5% s 0t %) 9595 PR fe Jake g |
LA PRI I/ B DS/ T 8000 H Il . 6 PR AR 4
A K S . DR JE & &I & HC, 43 A HC 4
(91 49)) FrdEHCHL (1564))

1.3 BKV-DNA. JCV-DNA. EBV-DNAFIHCMV-
DNA #&i 77 3% B PR HI B fR

K TS 5 5 B PCR 5 ARG I PR WA A vh
BKV-DNA . JCV-DNA F Ifil # #% 7~ #* EBV-DNA
HCMV-DNA % &t . WHER AR | 8% IR 1R
HUORUZIRY 36 320 o bRAHiAb 3 . TR PR
2~5mL IR, W1 mL T EPH . REEA%IRERHL
SR FH G B 0 0T 7 A A v (R A R R A T A B . IR
1 FEH Thermo 23 ] KingFisher Flex 4 [ 2% R 2 HL
e IRY 1S, R L7 A4 A a5t E
i PCR{SGHATHM . JR BKV-DNA Fl1 JCV-DNA 52}
DG E i PCR 1S B A 28 43 ) 1o R A ot 2 5%
1 5 PRSI 52 A AT PR W] 9 BKV-DNA A1 JCV-DNA
KR £, 1l EBV-DNA I HCMV-DNA K% BR4" 1%
i 22 M AE BB e A BR A A, SR A
LightCycier 480 52 I 9 & £ PCRASGHA TGN . 4%
A B U B THERAE

DL A JL PR W BKV-DNA 5§ JCV-DNA>2.00 x
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10° #5 Dl/mL o4 K 00 FH M 5 I - EBV-DNA f1 2
HCMV-DNA>4.00 x 10°#% D1 /m L ARG BH: o
1.4 SITESHR 2.1
BAEALBRS 70 H1R FH SPSS 26.0 %854, ROk
DIBIECRR (%) Fon, A 2% e
TORHLA A L (R o, 410 3 H Mann-
Whitney UKi% . R FRZ 50T P<O.1 1YZZ BN
Z A F logistic [ 5347 2Wii 6 H ROC fh 453
M, TEP<O.0SEIHET, ML T (area under the
curve, AUC) #K, 1ZWiiBEB K. 0.5<AUC<0.7H}
THERRPERAR, 0.7<AUCS0.9 BIF A —EERTE, AUC
S0.9MHERfTERS . P<0.05 H2ZERA S5 L,

&R

allo-HSCT5H & HC H B E ZE 53 17

247 f5i] allo-HSCT T™ & JL *, 5 157 )
(63.6%), 904 (36.4%), "TI4E#7.9 (JEH:
2.6~17.7) %, HCHRWFHN36.8% (91/247), H
WR oM s, Fit=72 | (EZH AR —2
KA LAWY PINE F95  (acute graft-versus-host
disease, aGVHD) . JK BKV-DNA [ Fl=2 Ffrsig 75 Jak
Yu it B LTE allo-HSCT J5 45 %) I & HC (P<0.05) ,
W1,

%1 allo-HSCTEHAZHCRBEREZSH

Ar it JEHC 4 (n=156) HC4H (n=91) 11218 P{&

P [151(%))]

% 94(60.3) 63(69.2)

I 62(39.7) 28(30.8) 1999 0157
ARG [191(%))

<% 72(46.2) 30(33.0)

>7% 84(53.8) 61(67.0) 123 0042
HEZ F R —3 [11](%))] 62(39.7) 46(50.5) 2.727 0.099
32 28 1 R —FL [451](%)) 46(29.5) 47(51.6) 12.024 0.001
At FH I 22 BT [61)(%)] 20(12.8) 20(22.0) 3.551 0.059
KA aGVHD [15](%))] 23(14.7) 30(33.0) 11.325 0.001
I BRI 151 (%) |

R BKV-DNA P 32(20.5) 74(81.3) 86.742 <0.001

JRJCV-DNA HM: 9(5.8) 4(4.4) 0.217 0.641

il EBV-DNA P4 39(25.0) 23(25.3) 0.002 0.962

il HCMV-DNA B 72(46.2) 38(41.8) 0.450 0.503

>2 Pl 43(27.6) 43(47.3) 13.400 0.001
N o1 A R R vy (CiNi )|

CD4/CD8 0.97(0.08~5.34) 0.98(0.11~3.44) -0.430 0.667

B (%) 15.89(0~72.17) 15.94(0.04~55.69) -0.507 0.612

NK (%) 10.06(0.56~84.56) 10.05(2.41~79.31) -0.923 0.356

CD4™T (%) 29.38(3.73~60.90) 29.56(5.92~48.68) -0.712 0.477

CD8™T (%) 29.82(1.56~84.82) 29.74(3.17~71.52) -0.166 0.868

T (%) 66.92(5.76~99.30) 66.94(8.58~95.47) -0.365 0.715
FAEY) [151](%))]

BT A A 46(29.5) 36(39.6) 2.630 0.105

A JE I i 40 R A 156(100) 90(98.9) 1.721 0.190

TCM A A AL 134(85.9) 73(80.2) 1.365 0.243
FEAEZSA [151](%)]

A fERIILRE 121(77.6) 70(76.9)

[F] L AH Ak 28(17.9) 17(18.7) 0.021 0.990

ToRA PR 7(4.5) 4(4.4)

d: [aGVHD] 2MBMPiis 0% ; [BKV-DNA] BKREEZR; [JCV-DNA] JCHR B ;

DNA] NEAfHEER -
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2.2 allo-HSCT g3 % HC Y % & % logistic [E] I3
ST

ZHZE logistic B S B TR T v | i
—3 . &4 aGVHD F1JK BKV-DNA FH 134 2 allo-

HSCT J53F & HC B9S2 fE B I (P<0.05), i
JK BKV-DNA [H #4 B, RXUE: B 7 % K (OR=
21.878), W2,

%2 allo-HSCT 53t % HC 11 % [ % logistic [E )3 4> 47

AR it (& B SE Waldy? P OR 95%CI

IR <TH=0, >7%=1 0.240 0.362 0.442 0.506 1.272 0.626~2.583
e | —5=0, ~A—3=1 0.153 0.349 0.192 0.662 1.165 0.588~2.309
ka2 2 1fn 7 —&=0, ~A—F=1 1.154 0.369 9.772 0.002 3.171 1.538~6.539
FZ-H Al H=0, ffiH=1 0.821 0.471 3.039 0.081 2273 0.903~5.722
aGVHD KKkHAE=0, KHE=I1 0.948 0.423 5.013 0.025 2.581 1.125~5.918
JE BKV-DNA FME=0, FHPE=1 3.085 0.419 54.354 <0.001 21.878 9.633~49.687
>2 P m ke H=0, f&=1 -0.398 0.409 0.947 0.331 0.672 0.302~1.497
H: [aGVHD] ZEBdrbiss £9%; [BKV-DNA] BKIRIFAZE .

2.3 A[EIEWRmM alo-HSCT f3 % HC g9 ROC 10 — —7| — gz

i 2 4 HT 7 | Sk

P37 3 1 AU — EHU allo-HSCT f5 - % HC
B AUC Sk 0.611, %4 aGVHD AUC 4 0.591, J®
BKV-DNA [H¥E AUC 5 0.804, DA I3 IFEARIBES T
M allo-HSCT J5 Jf & HC ) AUC K 0.854 ( 1
P<0.05). Hrf, JBKV-DNA BHME8— P R s
HA 2 FifER N2 (&4 aGVHD ., L5323 1 AN
—20) W allo-HSCT J5 I & HC BA7 — & B HER
Mo DL TR 3,

— 3R A
S

08 / 7
//
///
,//

0.6

R

04H

02/ //

0.4 0.6 0.8
1R

1 REHEREN allo-HSCT 534 HC # ROC M %53 i

%3 allo-HSCT 5¥# % HC By ROC B &k 4>

A i REE S F ) PR TR SR NTARA P
HERZ 3 ALK —3 0516 0.705 0.714 0.505 0.611 0.004
St aGVHD 0.330 0.853 0.686 0.566 0.591 0.017
JR BKV-DNA BH 0.813 0.795 0.879 0.698 0.804 <0.001
3THEFREE A 0.813 0.795 0.879 0.698 0.854 <0.001
: [aGVHD] ZMERAHYPIE 0% ; [BKV-DNA] BKIREHZE .,
3 itie JER g5 AR A | Ab ALY 2 Bk

X6 i A AR b v B i R L ) A O
AR . YRR . BB G R BRIB YT 2 allo-
HSCT%:, allo-HSCT J2& H BijME—HII4 T™M (#9751 7,
1M HC J& allo-HSCT 1% WO RiEZ—, MM
Bij i A A5 ASBIF SR AL LA 32 allo-HSCT 1) TM
BILRABFERTS, — &R A allo-HSCT & LA
TM 3, HABSEAR >, Ji—Jri, HCRRAR

TR . B PE B . LR . it
HRMMBAHE T EA K, MXHEEREZHA
FHEAER . ASTR] S5 & 9 28 RURIAS [R] 25 704 g b o
VA% A T A By 58 % T B B M A A A 1
2 AR KES, WATRRREIF & HC I m K %,
P, Rl E 2, A FF HC
FERE 2 AR . ARWFSE B, B b T™M UL
HEAT allo-HSCT J5 3 % HC [ & 4R K 36.8%, X5
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Jiang % 7 FIZEEAE Y BRI AS AR

ABEFELLT 2 R A RR 43 1 A [6] 4F 3% B allo-
HSCT J5 Jf & HC A3, AR EWTE S Gain T
Y MRS AR TR YT A B M g ATl LR L A )
AR —8 . ZRER, BRER (74)
allo-HSCT LI & HCHEPR B E T+, Z5A%01
SRS XS EARIRAE DRI B Y Y —
B, XATREE R AL L RS 22 R G SR R G
KEAB, Sz iR, HER B R
o452 W 1 e JOE A 10 52 B TR0 >, /b T X I
O 0 RSP SR AT O

AT & PR % A aGVHD 19 B LT & HC B AE
RIE, X 52 R AR Y g — 8
XATRESE T aGVHD A B Sl (i 2 a8 B i, 1
[ A R — A0 ) 2% B B B G, REUR
BHRE L R AR A ol o RIS TS aGVHD K
SEARRE RN, AR S 1 R R R i
i, MR EEN T 1Y EA S (5 o S B At |
EANMIRAE . FIBE, BT bR P 20 X5 7 T B AR 34
AR R LA AE, B HC R 2

5 HRIE, BKV, JCV. EBV MIHCMV &Lt
5 L allo-HSCT J5 5172 HC 25 PIAH 5 1% A
55 B, PR BKV-DNA BH A F1>2 Foi 28 J8 YL i,
allo-HSCT J5 Jf & HC iR W 2w, JFH, K
BKV-DNA A4 2 allo-HSCT J5 31 & HC [0 7 15 (6
W& . BKIGEE/E ZRN iR N 2R, N
DNA R o JERYLE R AR BRI . Al
PeJ5, BKIRFRARFRIRIROIRAS , X {athle AfEA ik
B EAREAR U AHGERR, B R < 2B0R
BERE T IO T AR, 45 5 5 | e Jt e PR g e ek
el FRUATE , pEEE a mAT R, | PRI AT IR
B W 18 JR 0 Ib T 5 1 S IR A AR IDE A e
M HC K ™ 7

ENINFLLAE Y FAEZRAE ' s o, I
HCMV-DNA FH4%: 1 aGVHD 231 & HC B9 2 ST G ke
WK, (Al TR A& B %0 R BKV-DNA &
L, O EE A KR . BT E ST A
XTI BEAH G HC WF9E 2 B A5 T BKV, I 50% [1) allo-
HSCT £ % JRI& AT 46 1 BKV ™', Bielorai 25 " #f 5%
R, HCMV BTG R HC, M2
HEBKV AP B 520 HC A4 & A2 % &, HCMV I
i SR AE P TE S 1 AEAE T R AT B T DAL
1 BKV i HC. AT £ ROC th 4 Sk 1 IR
BKV-DNA FHE Xt HC B2 Wi B — & 09 fE o v

(AUC=0.804) , #& 7 #H X T il HCMV-DNA 1fi] 7 ,
SE 1 W50 FR BKV-DNA X HC 1 5L 312 W7 K697 B
AN E AR IR E L, PR BKV-DNA FHAE AT F i
HC & AT AT E AR ety T R

AT K BRALL 32 35 1l 78 R —E A J2: allo-HSCT
Ja & HC S R R o X ST E S ™ iF
K8, FR T MREY, B FEAE
MR, WA /R . AT YR A
B ARk . PR, 4z RS —
B, 2 BB e R L Rz 4 A RT Rt PR i 2RO
B2 28— Wi, WmFEHC AL,

gi Lk, gz FmAA—2, &4 aGVHD
F1JR BKV-DNA BH A allo-HSCT J& 2 LI & HC )
M7 GRS % . PR BKV-DNA PHAE 8 — P R sl e &
HApb 2 FfEfG IR, XF2 W allo-HSCT Ji5 3 & HC B
H—E AERYE, & IR BKV-DNA X 1412
Wi K367 HA B

MR EFR . FAEENFARA G E,

(& % x W]
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