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(=] HNY BT REEE & T 400 F5 45 (allogeneic hematopoietic stem cell transplantation, allo-
HSCT) J&5 iR % 1 H i 4 % B 48 (late-onset hemorrhagic cystitis, LOHC) &AM ERKE, Jid:  [BIEH
43HT 2016-2020 AFETEA BEAT allo-HSCT (1% 227 51 /8 35 B}, Wb iaf 1L 55 G2 1) 215 451 £ 5 1A 7 AH DG B DK 3R
ZHZENT, IFHAT AR AL 531 85 72 #1(31.7%) %%T@*EFEPQ 31(8~80)d Hk
A LOHC, i i Z2if ]2 24(3~100) d, AR FIZ H R 8 iR, B2 R 6 AL e 21 5 %8
(A& OB P/ Sehr i+ BRI, FA/CA ) | E 41055 75 ( cytomegalovirus, CMV) DNA FHMELL K 21
A Hi 15 £ 95 (acute graft-versus-host disease, aGVHD ) 2= ig 2 1 i1 LOHC [8) & =2 (P {E 43 3
0.025.<0.001.,0. 021 1 0. 028), LOHC B & = 2 &A% £ 3 1 B 4 77 B (overall survival, OS; P =
0.035), HA Jf aGVHD B35 1) 0S [ Jo LOHC Jz aGVHD [ 22 (P =0.005) . X 200k 1 il
(acute leukemia, AL)FEZH 70 BT o , AR RIHOMAL T CR1 A9 84 LOHC & A R AR (OR = 2. 964,
95%CI:1.255~7.003,P=0.013) ., & HZHHAE . imIETRANTE T % (155 FA/CA) .CMV-DNA
PRELL K aGVHD )& 4= J& LOHC KA fals 53R .
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[ Abstract | Objective To analyze the risk factors of late-onset hemorrhagic cystitis (LOHC) after
allogeneic hematopoietic stem cell transplantation (allo-HSCT). Methods We retrospectively analyzed 227
patients who underwent allo-HSCT in our hospital from 2016 to 2020. Univariate and multivariate analyses
were performed in 215 patients with hematopoietic reconstitution for the clinical factors related to LOHC, and
survival analysis and subgroup analysis were also carried out. Results LOHC occurred in 72 (31. 7%)
patients at a median 31 (8~80) d after allo-HSCT, for a median duration of 24 (3~100) d. The results of
univariate and multivariate analyses indicated that gender incompatibility in donors and recipients, intensified
conditioning regimen with fludarabine/cladribine and cytarabine, cytomegalovirus ( CMV)-DNA positive and
acute graft-versus-host disease ( aGVHD ) significantly increased the incidence of LOHC ( P = 0. 025,
<0.001, 0.021 and 0.028, respectively). The LOHC patients had a lower overall survival (0S) rate than
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those without (P=0.035) , moreover, those with aGVHD simultaneously had worse OS rate than those without

(P=0.005). Subgroup analysis of acute leukemia ( AL) showed that patients in first complete remission
(CR1) before allo-HSCT had a lower incidence of LOHC than others (OR=2.964, 95%CI. 1.255~7.003,
P=0.013). Conclusion Gender incompatibility in donors and recipients, intensified conditioning regimen
(including FA/CA) , CMV-DNA positive and aGVHD are independent risk factors for LOHC.
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leukemia, AL) 162 fi|, H p & 4 #8 & H I %5 (acute
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(acute lymphoblastic leukemia, ALL)55 i, 241540
JE I 4 s BE RS AR SR 255 Ak (myelodysplastic
syndrome, MDS) 16 ] , 1% 4:%& 25 FH If1.5%5 ( chronic myeloid
leukemia, CML) 6 5], T8 % Ff 4= & 5 4 2% IfL ( severe
aplastic anemia, SAA)27 i, £ K& 1% & %6 % ( multiple
myeloma ,MM)7 f3i], bk EL 964 7 5], W& 1T 48 Jf0 3% 45 ik A o4
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I YRR s 1) T AL B DL BUCY (91 8 + R I
Jiie) g 3, W o A B FA [ JUA LR (fludarabine,
FLU) +FaPE A ]/ CA (gt S+ BORE A ) L3t 7 Al
B ( decitabine, DEC ) | & F % Z¢ 41 & & (idarubicin,
IDA) KFEIAH (etoposide, VP-16) sk m] 5L 7] 7T #7)
MM £ R AR FC[ FLU+MERLIE ( cyclophosphamide,
CY) J+5h3% 2% (melphalan, MEL) #E47 BiAkb B, SAA f)
AL T 5 el B FC, 5 S bt A iR 40 i Bk 1
(anti-human thymocyte globulin, ATG)/$it A T 2 il %
1 ZE PR & [ (aTG-Fresenius, ATG-F) fl/88 )5 % CY,

GVHD BB LI AL Z A (cyclosporin A, CsA)/
fth 78 5L &) ( tacrolimus, FK506) + %5 F& FF & Mg 8
( methotrexate, MTX) + 1t 5 32 2% i)y lif ( mycophenolate
mofetil, MMF) S 5L fll, HLA ReAHE %, B4 ATG/
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WA B ATG/ATG-F,
1.3 JRa B e 89 TR A J5 )

WL DL IS T, PP Y R4k BTy s R I
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Ja B W EBV (CMV DNA S £ 5 4 3000 /R 3505 IR %
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MR i PR A 1L e R R B AR S IV FE . LOHC 245 1
REPRZEER 1 )G KA HCTS ) SISk 191120
aGVHD J43%% . CMV-DNA 5§ EBV-DNA FH 5 X W
DNA % H#>10°copies/mL,

BVETER (overall survival ,08) 58 N BHE)G &
AEAAT S A B AR T BRI B U5 H o T e A A7 )
(progress free survival, PFS) & X N ¥ J5 2 9% 5
& B R BORKEETIH .
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(FEHD) Fm , TR LA (%) om0 1 Bk 1]
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o X K5 TR BT, R A Logistics [l )5 452 75
AT R T, EEL S FHEH OS F1 PFS, R H]
Kaplan-Meier {1£k 5347, 1% ] Log-Rank G568 , A= 771l £k
XIS & Tarone-Ware 655, Fr3 /K a=0.05,

2 £#R

2.1 #hEd

227 ) B T AR AR CD34" it
K 6.71(1.01 ~33.86) x10°/ kg, HiHr 215 {61l 1, 7
gt R R E A AL ] 13(7~30)d, EAZ R E RN
HE ] A 14(8~40)d, AR 12 51 J 8 PR AR AR sk,
FAAS B RIPE T84T BB, RN 04T
2.2 LOHC
2.2.1 LOHC fy kA Bl R FFAE 227 Bl A
H 72 6 (31. 7%) FEREAH J5 H 7 31 (8~80)d kA4
LOHC, H (v KF 2L T[] 2 24 (3 ~100) d, Hrfr T 2% 6 14

(8.3%), 11 2% 22 1 (30.6%) , M %% 36 i (50.0%) ,
V4 8 i (11. 1%) . 7£ 72 ] HC &, £ 17 fi
(23.6%) % aGVHD , 45 27 4| (37. 5% ) CMV-DNA [H
:,31(43. 1%) 5] EBV-DNA [HY%,49 5364 BK %% 8¢
8 (16. 3%) PHM:, 18 6 K JC F A 1 )
(5.6%) [HM:, 70 Bl HELIRITIE RS CRL AT 2 6
TEARGE AR B4R 0 43 73 B8 T FEE Il 48 i PN 4 0L
2.2.2 BRI ANEEBME 35 d N
LOHC [ %4 (r=-0.037,P=0.584) ,if J& % A& LOHC
MR AETE DL (r=-0.008,P=0.902) #f 5 £ # 1 I 5
TolREARI . X i B A 215 ] f 2 3 T LOHC 11y
fabr R & 53 #r. M4 & 75 & £ LOHC 432 LOHC 44
(n=68) Fl non-LOHC £ (n=147) , 554 SCRkRE AR
S R PR, 88 19 N R SFIT R R EZ R
ST (R 1) o BKg#EE JC g 5 55 A W I, SR 44
AT 455 R b2 v ) WAL B O AL FA/
CA .CMV-DNA [HIELA B aGVHD &4 5 HC By & 4
I (P AH4> 524 0. 047 0. 001.0. 016 1 0. 008, 3=
1), [REF, %+ 0 B ATG/ATG-F H. i ifin # & /) 162 ]
BEH—L 0t B, ATG if & ATG-F L) J¢ &
L i (ATG<7. 5 mg/kg 5f ATG-F<15 mg/kg) %
LOHC &A= s ( P (B 53514 0. 707 F10.353)

=L ZHNE R ER, BUCHE T REE
FA/CA .CMV-DNA ¥ & aGVHD f4 % 4= & LOHC
B W fE Bk & (P {H 5 %]k <0. 001,0. 021 A
0.028) ; fit 37 P B %} LOHC 1 & 4=t A i 2 5%
(P=0.025) , L i B A XS F B AT 5, 251
BT LOHC (% H X% ( OR = 3. 902,95%CI ;1. 524 ~
9.987,P=0.005,%2) .
2.3 A B

215 {71 £ 3 3 il 5 R AL BE DS 20. 4 (1.1 ~
67.2) 4~ 1,26 B (12. 1%) 3 Bl s it Jre s &2 %,
32 451 (14.9%) BE1, Horp 4 5] R i e AE T, 18 5]
TG 8 BB T I, AR T 2 B SE T IR R 43 ) ok
IVE i aGVHD FIAT 3w, 5 4 PFS Ry 84. 2%
(95%CI:81. 1% ~87.3%) ,5 4F 0S % 81. 7% (95%CI ;
78.6% ~84. 8% , & 1A), LOHC 41l non-LOHC #1 f)
5 4F PFS 43514 85. 7% (95%CI :80. 9% ~90. 5% ) Fl
83.7% (95% CI:79. 9% ~ 87. 5%) ,5 4 0S % Ky
74.2%(95%CI . 68. 3% ~80. 1% FI 85. 1% (95% CI .
81.5%~88.7%) , i1y PFS 2 R4 i2#E L (P=
0.778) ,{H LOHC Z1#) 0S 3% i Z (kT non-HC 41 (P=
0.035, 1B) . A& Rk aGVHD g LOHC, if
f& aGVHD 53 LOHC (/3% ,PFS 2R LGt &
X (P>0.05,& 1C) ,{H aGVHD 4 3 LOHC H &% 0S
A aGVHD F1 LOHC 2% (P=0.005,/4 1D) ,
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x1 25GlEMEREE HC KEMBRRSW #1(%) , FAKGER) |

I RAFAE LOHC 41 (n=68) non-LOHC 41 (n=147) P
P51 0.700
5 38(55.9) 78(53.1)
@ 30(44.1) 69(46.9)
W2 0.289
<18 11(16.2) 21(14.3)
>18~45 44(64.7) 83(56.5)
>45 13(19.1) 43(29.3)
PRI 0.730
AL 51(75.0) 106(72.1)
MDS 3(4.4) 12(8.2)
SAA/PNH 7(10.3) 17(11.6)
HAhy 7(10.3) 12(8.2)
Rt 0.219
FfEIK 49(72.1) 92(62.6)
[F 240 A 14(20.6) 47(32.0)
To R 5(7.4) 8(5.4)
gl 0. 047
Bt 24(35.3) 46(31.3)
it 6(8.8) 23(15.6)
g 16(23.5) 16(10.9)
Bt 22(32.4) 62(42.2)
i BIAH A 0.877
7 41(60.3) 87(59.2)
75 27(39.7) 60(40. 8)
v iSEiyES
BU 0.419
f 61(89.7) 126(85.7)
X 7(10.3) 21(14.3)
FA/CA 0. 001
H 36(52.9) 43(29.3)
x 32(47.1) 104(70.7)
VP-16 1. 000
f 3(4.4) 7(4.8)
T 65(95.6) 140(95.2)
DEC 0. 620
H 15(22.1) 37(25.2)
T 53(77.9) 110(74.8)
i GVHD
CsA 39(57.4) 84(57.1) 0.977
FK506 29(42.6) 63(42.9)
ATG/ATG-F 0. 549
H 53(77.9) 109(74.1)
b 15(22.1) 38(25.9)
J5 & CTX 0.288
H 12(14.0) 18(12.2)
X 56(82.4) 129(87.8)
A CD34™ 4l x10° « kg™ 6.72(1.56~18.70) 6.75(1.01~33.86) 0.163
A E)/d
P 14(9~24) 13(7~30) 0.675
E& &R 14(9~40) 14(8~40) 0.561
CMV-DNA 0.016
FA: 26(38.2) 33(22.4)
PR 42(61.8) 114(77.6)
EBV-DNA 0. 154
FH 1 30(44.1) 50(34.0)
BAPE 38(55.9) 97(66.0)
aGVHD 0.008
e 17(15.0) 16(10.9)

p 51(75.0) 131(89.1)
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x2 25GlEMEREE HC REMS ARSI

I PRAFAE EVEEY:) FrifEiR Wald OR 95%Cl PAE
P51 9.367 0.025
Tl 0. 486 0.380 1.631 1.626 0.771~3.427 0.202
pegiiny -0. 160 0.556 0. 083 0.852 0.286~2.535 0.773
pegtisl 1. 361 0. 480 8. 060 3.902 1.524~9.987 0. 005
HLme
FLU/CLA+Ara-C 1.293 0. 340 14.515 3. 645 1.874~7.091 <0.001
CMV-DNA 0.789 0.341 5.357 2.202 1.129~4.296 0.021
aGVHD 0.919 0.417 4.841 2.506 1.106~5.679 0.028
a1k A AR
: _\%;*W T
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2.4 LOHC 484 #F F10.609, & 2)., A 17 4] (25.0%) %4 aGVHD,

1E 68 {7l I A ) LOHC g, [ ~ A I BELA L aGVHD (10 1)) ) & 4% LOHC 35 1) PFS
27 4(39.7%) , 1 ~ IV £ 41 £ (60.3%) ,LOHC () JFCEZFZM(P=0.221) (H4 B EFEL LOHC &
JEE AR PFS F1 OS Josz i (P {H 439k 0. 545 0S(P=0.040,153),
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PR A G5 LOHC i kA Te k™ " A
R BUAEIE I 4 PR 5 LOHC 1) & A= A 56, H X F
BB, WA E S IL LOHC ) & A4 K
(OR=3.902,95%CI:1.524~9.987,P=0.005) , 5%
FEU A PEAEE T e GVHD 1 XU , BRI B At R
B, X5 HREMBAED & A5 H-Y $iTJ5
PoikA 2 (BRI AR it B R
5 LOHC KB, % B2 500 22 5 Z [ )
S ES AP
3.2 %5 LOHC # % &

BH R R EX G LOHC [k AA 3%
e, HRTICE . AR RN, BB e &
fo vk e A S LOHC R A M E fa R Z (P<
0.01) "7, A2 22200 %) 276 1T allo-HSCT ) L
B4 4 TR B A 245 2R B s, BRL TR 3R T Sk s R A s
S LOHC A fEf B (P<0.05) (A& Z HE 5
BT, HTCHISETE S o MR EE ) X R A T R i R 2

S WL =g BN (£ B N2/ =" e | v e s R T
LOHC kA %A WEER . ABFFELEE X BT A B 1)
ZH R SRR R A, R W 25 5 5 LOHC 1y
RAEBEM I, HAE AL B4 558, & I AT
PR AL T CR1 (1) AL B35 LOHC 4 K (OR =
2.964,95%CI:1.255~7.003,P=0.013) . JLRLE
DL RS ARG ARAS , m] BESE Wi i 22 Tl Ak B T 52 1) 3%
5, FIN EASAE R SR OC I R A AH B2, T RE
55 7 HXF LOHC fEA, #5645 ik TG i — 9 KA
HAFIT .
3.3 a5 LOHC 49X &

CY .BU J& H §il i 86 1 1 Ab 2 7 2 22 il 24
Y, w0 AT S e REIBEAE 5, 5 | % e 2
PYZTE 577 , JE 06 58 B o) B LA 42 40, S 3% HE
J AT B B I GRS UL R AR Y
A WEH BE A0 M {5 R PASO B 2E /b, {8 A 25 4
AR 2R , HE— 25 0 TR DG B A A . B
G VT ZARTT 250, LN S AR B E AL L VP-16 S5 1) £C 5
PR S EORIE R b R AR . 3k S AL AR
KALTT 23 AT, A S B HC A1OC, IR ] g5
S B LOHC M1 AR S 22 HU 2 Bk 7
LI BUCY A, i 25 I AR 87 BU 5 CY HyR HI 2
H4m LOHC /9 & A= XUz, (HAL 7 FA/CA [ysifb wish
7224 g 2 LOHC (19 XU (OR=3.621,95%CI ;1.
862~7.043,P<0.001) , A] fig 5 5 Ak 5 &b B 7 58 1) 75
PE B B S S A R R ARG, BARBILGI A
it — 2P
3.4 AL aGVHD 5 LOHC #) % 4

4 K Z Bt 98 R W] CMV | BK i 35 J8 4L DL &
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aGVHD J& LOHC % A= g sr fa e p &5 1 2 270
IR U], CMV J&R L E LOHC KA MGk H =,
] REHL A 2 52 ) 5 B0 B2 K BB AELS 18 AT IR
b R AR S VR e SBR[ AMIF S A
A LOHC BFFY 2 B 42 T BK Jis 35, allo-HSCT 1 £
FHLA 50% Bl BK i s g 1x
107 copies/mL J& BK Afi5& HC 112 WikR il —, Jifi
&R 86% 4 Sk 609%™ . BIELORAI 25 pyfff
FELEFAN N, CMV LI B35 HC, T 2 i
Pt BK R 04 1%, S8 HC 94, GVHD B CMV I
JiE FAFAE T BEA B FAKHE DU BK 5 B S8 e 41 ¢
HC 9 % Azo AR BF 90 30 DR % I 22 DR 25 45 R 3 1B %
CMV-DNA [H 1 aGVHD 1Y) % 4= /& LOHC [ 57 15
W R 2%, A5 Y AMIGE AR . T AR ST 1 R M
I BK g T2 i, BOASRE LA AR 407, (H S Bl 25
TR AL, J5 WIHLKE BK 7 DNA & 2 /R
P LI

M2 A, A S 9E FHH LOHC 1] fgik 5 A 2
T HLA M4 B ATG (i fi FHAH &2 . A BFSE
FER LB AHER] ATG/ATG-F [ 535 A 254
FIFIES LOHC 03¢, J5 228 ff Y REEAS & it —2
I3 JEF TR BRI
3.5 LOHC x4 % 8%

LOHC F % A J& 15 %) F & W AR A7 A B 5, AT
ARG 5 7 ARSI LEAE Y sl S R LOHC
KA E PFS BIG M (P=0.778) ,{HA]
AR 0S(P=0.035), 1 JELI L aGVHD [k
2 2 FE{IK LOHC B 3E 19 OS(P=0.040), H aGVHD
£ LOHC #3108 %A aGVHD FiI LOHC fy 5
2(P=0.005) . /RN THEBREN OS, FHEHEE
P LOHC L} aGVHD. B HIHTE 4 T CR1 1 AL
B I S 9 LOHC % 28 R (OR =2. 964,
95%CI . 1.255~7.003,P=0.013) 7 LOHC 1) &4 8
ERRAR T AL BFE M 0S(P=0.024) . /K35 allo-
HSCT 4 AL (%, 52175 CR1 Bk A T 47 allo-HSCT,
JEH T B RS A T A, YR T I ) 0 2 B
LOHC f) W5 ANBTA -

25 b ASHRSE R IS PE RN A AL AL BT 26
(f34 FA/CA) .CMV-DNA FH4: L} aGVHD 19 k& 4
& LOHC AR fa ks &K ; LOHC (1) & 4 2 FEALE &
i) 0S 2, 5T aGVHD 1 LOHC () B # # E, aGVHD

4 JF LOHC By OS B2z, #2573/ LOHC f#y
KA GEKEE OS, TR LR ILH: QM B E NS
PRI, S B EALE X Wi HC LA RAFIFER , 44
T AT AD 28 5 @ X F 44T allo-HSCT () AL i
HONRRAE CRICRASHT ST B ; @B b 1 ik
BEIE YA AL R T 58, 6 oAb AL B £ o, D
1% LOHC 1) & A, s B i s @F AR 191 B K Wil CMV
YL aGVHD [ %A
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