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[ Abstract | Objective To analyze the clinical outcomes of early invasive fungal disease (IFD) in
patients after allogenetic hematopoietic stem cell transplantation ( allo-HCST ) with metagenomic next-
generation sequencing ( mNGS). Methods A retrospective analysis was conducted on patients undergoing
allo-HCST in our Bone Marrow Transplantation Center between July 2021 and October 2022. These patients
experienced one of the following conditions within 100 d after transplantation: (1) Patients with persistent fever
and negative blood culture after empiric antimicrobial therapy for 72 h or longer; (2) Hyperpyrexia of unknown

origin occurred again after effective anti-infection in the past; (3) Symptoms in lower respiratory tract associated
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with lung lesions on CT scan, and empiric anti-infective therapy was ineffective. Peripheral blood or
bronchoscopic alveolar lavage fluid were tested with mNGS, and overall survival (OS) and non-relapse mortality

(NRM) were analyzed. Results

samples of 47 cases and bronchoalveolar lavage fluid samples of 13 cases, mNGS found that 19 cases were

There were 60 patients enrolled in this study. For the peripheral blood

negative to pathogens, 30 cases were non-fungal positive, and 11 case were fungal positive, including 3 cases
of aspergillus, 5 cases of mucor, 2 cases of Candida tropicalis, and 1 case of Trichosporon asahii. Of the 11
patients with fungal positive, 8 achieved complete remission after antifungal therapy according to the mNGS
results. The 1-year OS and NRM of the 60 patients were 70. 0% (95%CI; 64. 1% ~75. 9% ) and 20. 0%
(95%CI. 11.9% ~32.5%) , respectively, while those of the fungal infection patients were 54.5% (95%ClI .
49.5%~69.5%) and 36.4% (95%CI. 15.5%~70.3%) , respectively. No significant differences were seen
in 1-year OS (P=0.487) and 1-year NRM (P=0.358) among the negative, fungal infection and non-fungal
infection patients, neither OS (P=0.238) and NRM (P=0. 154) between the fungal infection and the non-
fungal infection patients. Conclusion mNGS can rapidly diagnose the early IFD after allo-HSCT, which is

http : //aammt. tmmu. edu. cn

helpful for timely and effective treatment and improves the prognosis of patients.
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L IR 3 I T 2 I A2 A8 ( allogeneic hematopoietic
stem cell transplantation , allo-HSCT) /24 J& 22 F I 1K &
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Sz —"1T o S ot M T R AR Y
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FRAT % K25 AR RE R IC R fil 58 43 AL allo-
HSCT Ji5 e 5 i i J g S MR 7 22

Z 5K 20 — % % ( metagenomic next-generation
sequencing, mNGS) £Z AR J& —Fi L DNA §if 3 2 B Al 11
e A 1 PRI PP R R, R AR PR | 5 b G 0 1S B0 s
JEARR L F 51, mNGS AR 35, HAS 5 2 /i
BT ZIRYT AR R E S S A A e U B v L 22
BSVRTT R W AN W D B ) fe IR DA R A R R AR
PRI R B A IR e A
YRAME GG LA R AR BB L AR B ST B AR
1} allo-HSCT J5 LI A mNGS AR 12 Wr = 28 14 5 18
¥75 (invasive fungal disease,IFD) , 343 #r & & I PR %
=, LI allo-HSCT 5 5B ia B gL S Ak 9% .
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e 2021 4F 7 F 2 2022 4F 10 A 7E#TIT K 2 BE
b 5 — B B # 52 allo-HSCT fH %, WA H B
EERHI(100 d ) R L2 —: DR PEDT
HAIATT 72 h Sk RS R A HoM B IR FAPE A

QBEAEPURGA UG FFUR B B SRR 5 34 B R I
W B SE AR A I IfER CT gkt , 230 PTG B IT oo
PERG A I B A B VR A T mNGS A, A
WFIE LWL IR 2 B 2 B B & 26 — B2 Be RHOHE JIL o Ay 22
ST (2023 fF25 0934 5 ), i A iR E 4 &
15 W, BEDTBOE I ] 2y 2023 42 8 H 31 H it 2
e) £ e D 1 12 Bl U 10 S RN T Bl T 1R R E
HAE TR

1.2 BHAAE

1.2.1 FRAbHFZE THBEPETULPE T % (myeloablative
conditioning, MAC ) : il 4 g 4 ( cytarabine, Ara-C) 2 ~
4 ¢/ (m® « d) Bl TE, -10 d -9 d; 4914 (busulfan,
Bu)3.2 mg/ (kg - d) # ki, -8~ -6 d; FRBEHENE
( cyclophosphamide,CY) 1.8 ¢/ (m® - d) FlkiFH:, -5 d.
~4 d; A ST 250 mg/m’ IR, =3 do 3500 T4 3
J7%& (reduced-intensity conditioning, RIC ) : 9 i& $i ¥£
(fludarabine ,Flu) ;30 mg/ (m* - d) #HlkiEEE, —10~-5 d;
BU 0.8 mg/kg, q6h, ki1, -7~ -5 do ARHLLAF
4 B R

1.2.2 T4y sh i fisk 4 g LUk 4n
Jifn£E 7% 3] 3% Rl -7 ( granulocyte colony-stimulating factor,
G-CSF) fri L T4zl 51[5~7. 5 pg/ (kg - d) , 5L
4~5 d] AT AR T A0 MRS . A A AR
e ARAb B T MR At b 2,

1.2.3 MY PL1E F )5 (graft versus host disease,
GVHD) i i ¥ & Wy ER s ( mycophenolate mofetil ,

MME) 73 4 R 2R (cyclosporin A, CsA ) fin s 2 1 28
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W14 (methotrexate , MTX) T Bfj GVHD, BAfZFAR R AH K
PG A0 N M i 240 M £ 9% Bk 25 11 (rabbit anti-human
thymocyte immunoglobulin,rATG-T)1.5 mg/ (kg - d) , JG%
HEF MR ] rATG-T (4. 5 ~6 mg/kg) H ki . R
P GRS GVHD AT BL , fo s 300 ) 12 RS A S 565
24 A B>  BAts 6~9 A J5 75 GVHD SERE
W AS SR AR
1.3 A B R ETRE Ao if Wi AT BT 2R

A 58 TR BT R I OK R 25 (50 mg/d,
WKRTEE) ARSZBREME(O. 2 g, q12h, FIAR) s7A V0 RREmE
AR5 mL, tid, 1) 5B B J e, Herp - By
8 fil, IFD 12 Wi o3 A #012 | i K12 I L 30032 AR 1 8
4G o ITROTAN o AT R (58 R B f HRr GEAR)
TR (R P HE i FETS) o HARS 2% I/
AR A R R M L TR R 2 R HE S R T TR
CEEAWIBITRD ) s
1.4 mNGS #&n 7%k

mNGS FRA R A 46 HEAT IO ER AT, HD IiLi% AG
S5 mL, Jil VR BGR A 5 ~ 10 mL, RAEFR A J5 HI TC
AR TR EEER o (IR VKARIZ 3% 24 h IR IAFR AR,
TUGB 1% 24~ 72 h iR IBARA, 57 RIHEAT R A S 1
JIT AT R ARG I K AR 132 Hh Wi VLR o 1 2 e B i 55— B Bt
R g} STt
15 &AL F oM

FR PR 2 R AR ) SO R 22 3 d Ah ] afi A 4
R4 4a 3T H450>0. 5% 10°/L, it /NA A S SCA SN
i /MR>20x10°/L % 4: 7 d ELBE B /MR, &
P GVHD fi2 Wik i 2016 4E H 57 1) Harri AR, &

A A7 R SR IS I T 200 L Ty oy 225 D R 38
ARV LS I N TP 2 Ve | BN 2 A D )N
T2 I T 24 T O s 2 o D s 5 e AR it PR B0
T,

S JH SPSS 23. 0 1 R Studio 4. 1. 1 175511407
A A7 53 B & F Kaplan-Meier ¥, 22 53 H 8K - Log-
rank Ky %5, 12 HTE 4 RS RIRL i IR 52 RSB T R AU
A I Grey KB ET HL# . P<0. 05 A R 22
FAGEEE L

2 H#R

2.1 AR FAKIE RAFIE

2021 4E 7 A % 2022 4 10 J] % allo-HSCT (&
532 B £ 5 AW TN A AR HE mNGS £l 835 60 1],
R L BE VT I R) 43 (17 ~780) . 53k 33 4], %
£ 27 9, HpAr AR 35 (14 ~69) %, 11 f4i] mNGS 4 il
FLRPAPE R, ARG 50 (18 ~57) 2 12 Wi Hh o7 i
(RS 17(5~51) do [ml% o> A% 4 i o7 4k 8. 29
(3.79 ~ 17. 35) x 10°/kg, CD34" 41 ity {37 % 5. 02
(1.82~11.74) x10° kg, G HRZR T 1,
2.2 mNGS #%m 4 %

N 60 i, AR A2 TFD 43 5] (71. 7%) , 12
IFD 17 5] (28. 3%) . % ki &k J& I b5 A 47
(78.3%) , i fl #E PE AR A 13 ] (21. 7% ) , mNGS £5
g Ji 2 B 19 ], 4 B 11 B3], 5 BE 19 1], LR
11 ], mNGS #5095 I BH M Ee il 5 68. 3% , 1% FH
P 18. 3% 5 A& bR A< FLT B2 19. 1%, Jili 16 3
VR EL P PHPESR 15.3%

&1 116 mNGS & E&E A BEBELHE

AR CD34+40 i %k

BLAR AR A /NS

P HES] S L S PR /(x10%/kg) /7 (x10%/kg) I (a]/d A fE/d Ak GYHD
1 7 50 MDS P SR 8.70 6. 02 13 12 ¥
2 % 52 DLBCL SEGLAM 8.29 5.02 19 25 x
3 7 50 AML 2 SR 14.91 11.74 11 12 I
4 7 18 AML 2 SR 11.76 5.88 12 13 I
5 L 28 MDS ARG AR M E 7.82 3.27 12 20 ¥
6 | 46 MDS SRGEME 8.08 4.94 - - X
7 7 51 ALL 2 SR 7.38 5.36 12 13 I
8 4@ 34 ALL E[37 S i 9. 60 6. 50 12 15 X
9 el 57 AML SRGHE 17.35 2.13 16 - ¥
10 72 40 HLH P SR 6.99 4.25 17 - I
11 5-a 50 AML LA 3.79 1.82 18 18 X

MDS: 7 # 38 £ 7% 4554 ; DLBCL: 7R 7% X B 4n Lk &% ; AML: & M8 & & e % ; ALL: &Mk & 4 i & oo 9% ; HLH . 7 oo 4w

YRAAE— KA
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3 {51 i 5 TR BH P R8RS R M A KR VR T
SERGR, B2 6 JAE . S I B A PP R
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PE SR E ZAR ST B ST DK R T VR T 98 2 A, Rk T
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2.4 BHEABHH

60 7 FB 35 1 4F BR A 772 (overall survival , OS) Fl
1 AR & HET- 3 (non-relapse mortality, NRM ) 73 51|k
70.0% (95% CI:64. 1% ~75.9%) 1 20. 0% (95% CI;
11.9%~32.5%) , WIE 1A C. FEP# PR AR B 1w BH
PELL 1 4F OS 4351k 54. 5% (95% CI:49. 5% ~69. 5% )
H176.7%(95% CI:69.0% ~84.4%) ,1 4F NRM 4351
36.4%(95% CI:15. 5% ~70. 3%) F1 16. 7% (95% CI;
8.3%~35.5%) , VLI 1B D, mNGS FH¥:4 1 4F 0S il
1 4F NRM 43-51H 68. 4% (95% CI: 57.7% ~79. 1%)
21.1%(95% CI:8.5% ~46.8%) . FATELL . L FHPEL
FEAEE B P4 1 48 OS (P=0.487) il 1 4 NRM
(P=0.358) ol # 22 5 (& 2A .C) . mNGS [H:Z
FAEZH 1 4E 0S (P=0.985)Fil 1 4£ NRM (P=0.910) 25 5
Begeit2¢E X (& 2B D), B e PR 5 9E B
PEZL OS(P=0.238) fll NRM (P=0. 154) 2R I8 L4
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