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Abstract

Leukemia is a malignant clonal disease originating from hematopoietic stem cells. The prolifera-
tion of leukemia cells inhibits the production of normal white blood cells, platelets, and red blood
cells in the bone marrow. The common sites of infection caused by granulocyte deficiency include
the upper respiratory tract, lungs, oral cavity, perianal area, and systemic (sepsis). The most
common pathogenic bacteria are Gram negative bacilli, followed by Gram positive cocci, and there
may also be viral, fungal (including Pneumocystis carinii) infections. Hematopoietic stem cell
transplantation (HSCT) refers to a treatment method in which a patient undergoes radiotherapy,
chemotherapy, and immunosuppressive pretreatment to eliminate abnormal hematopoiesis and
immune systems. After that, donor or autologous hematopoietic stem cells (HSCs) are transfused
into the patient’s body through blood vessels to rebuild normal hematopoiesis and immune sys-
tems. Since 1959, Dr. E. D. Thomas implemented the world’s first homozygous twin to provide he-
matopoietic stem cells for HSCT, HSCT has become an effective and even the only straightforward
method for treating various hematological malignancies. After bone marrow transplantation, in-
fections are quite common due to decreased whole blood cells, lack of granulocytes, indwelling
catheters, damaged mucosal barriers, and weakened immune function. Due to the particularity of
HSCT patients, the abuse of antibiotics and the continuous generation, evolution, and compilation
of infectious pathogens lead to a high mortality rate in patients with sepsis and respiratory failure.
The commonly used clinical testing methods include isolation, biochemistry, nucleic acid, and other
relatively simple and low-cost methods. However, these traditional methods take a long time to
detect and can only detect common pathogens. Moreover, the items and specimens sent rely more
on the professional level and judgment of clinical physicians. Therefore, it is difficult to identify
unknown and rare pathogens that may be infected by patients with low immunity, such as HSCT.
Metagenomics next generation sequencing (mNGS) technology has a higher throughput and faster
sequencing speed compared to the previous generation of sequencing methods. In theory, it can
detect bacteria, fungi, viruses, and rare pathogenic microorganisms without bias. Therefore, mNGS
provides significant reference opinions for the early diagnosis of suspected or even complex infec-
tions, guiding the rational use and precise treatment of clinical antibiotics.
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MG G R R R 2 KA TG 14, TR ARRERIEA SR, Ho g #a, iz i
W LI, DR e SRR T I 2 DL PR A TR R G R I R IR B e I L AN SR PR 57k I P 9L P
M1[5], N HSCT 38 S5 % B IR GY AT ol HoAt & JF R ik gy, gl B . EoE S5 HAR [RAR T o, BRI AT
HSCT & /@GS 1% e A7 i i S il s R R 5 48 07 ARG [6]. BTS20 F £ B jim] . JH 0555
AR, Va7 B, Hii 25 Wk W 7]. F847 CR BB YR (Bronchoscopic alveolar
lavage fluid, BALF) mNGS il v] 76 25 % B gL AR 3k R i ST R 25 SHupsia )y, RN G g, L4k
T BEAE A s A A RS HH 22 Fdi JER A4, 17 NGS AT EAT 55 ) 2 PR & B e . (HIR BTS2 Rl
HREFNE . PRI 2 S E A R B, I BN 25 85 i H W, HSCT HIS5Z 167 H Hit i i Hk
fillo HIEREF W2 W HSCT 834 45 1R IR GL e Bt i HSCT BE A A7 .

2. HHE

ik S N T 7N 271 s (30 N VAN R < 11 2 i 2 V2 < PG o % 211V 5 R b NN S 43 v
TARE ML . B BB . R BB AR RN R, MR AR R B IN(8]. 1R
Jifi LB i (invasive pulmonary fungal diseases, IPFD) H i 47542 MLy g £ 3 A7 LA S 140 e RS A8/ 1)
HAREM, & FBOE M40 S S ST R — N EER N [9] [10]. H T 3 B i 2 0 5 IR A
FHERERI, KZEBFEMSH 2 O [ RUPIREE, HOLs % FmEime, mkEEie R e
Bt gE il R E R SRR — @ A e RAMESRBUREAR AR T B, ARG IR R KRS 5 52 28 AN A
IELCTIRR A S T2 W, WU 5 iE BIRIZ AR S o A SRR TR BV AR BB 7R G, O
PR B (NIRRTt I BIR- T R gt AR BRG], E RN 2 K
FEREE . F G AR5 T2 W i 4= 78 14 1T #H 22955 (invasive pulmonary aspergillosis, IPA)+ 12 ffifld 7 & i 2,
EAT AR BBURR BRI 5 AN CAE B P A A T A o AR, HLRE 51 e as RARPAPE R R R B2 [12]. SR
G EBEAR SIRASAH LD, $RAEPR. USSR . SV il E e Y ) % 2 DRI A — A PP BORAE 120 I 7 UK
G BUR BERTRE e BE IR T Gefn il F B . T B[ 13 HoEid —15 BALF 4. HEREIR. Mk
FEBAME, H AR A A A 2 R A H B0 1 T BALF mNGS & H 75 [ 3 (04508 . A4S L8 T LA FLH
2 5T R E St = .

3. RS

EL2H s 55 2 - BE R RS A 5 e B B R B R R 2 — o ARRBS RS I MV BrJ& IRE, —
H RPN SZ R EAT 251897 o CMV S il R IR BTPEG 28« B 28« T AFIAIIRIRE 28 o 1) Jog 12k i 2
S kR, RIAK IS R AR, BRIk ISP A BT AR [ 14] 0 0 200V fay At £ 1
B IE AR FRATPOREEGIT . FTUA CMV Bl 2 B2 a7 B ok . FRIEXT CMV R 3=
TR ARG AN T, AN CMVIgG. CMVIgM LLE CMVDNA 6, H CMVIgG. CMVIgM
FEFURBEAAERG,, X RIZ W AGER 23— A K ZE =m0, CMV R EEE S I 0 P 1 2
219 30%~97% [15], T BALF H1%f CMV-DNA ] PCR I %5 i (U S 4 v, HOm S8R
BT CMV B2 [ 16] [17] F ot [RIVERE L4 M F% 4 5 260 CMV i Fo 25 25 1A DS A0 A i
Hi[18], BALF [RMESE R T4 B AR S A I AL 5 (454.5 TU/mL) T IS 1 R 8UE 50 5 5 20 ik 3] 91%.
77%, FHEEZ N, ML P CMVDNA % & 78 S I S 808 (274 TU/mL) B 12 R BUE 558 57 B 53 508 63%-
76%. XHIHEGLL[ 191550 S48 FANTF &, #32/REU BALF 247 CMVDNA #ENE, BT 41
M B M mr )izl CMV %, DL FSAE B 25l is gt e . IR CMVDNA /KF1E
— AN B8 T LA (670~410 x 106 4% Dl/mL), “FHI7E 5 x 10* £ D/mL A 47, 1 H W& & F 1% CMVDNA
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KAP[20]0 MY HEDEI CMVDNA & AR MR, BUEYERT, 2017 45356 ERERAEROm th 2ok LN F]
4 95 2 i 28 i P2 BT FROIE G o o BALF ARAS (SRR 1 N B2 DNA AS I 2 4 DL K 45 J o Tk
THOL, AR IR 2 R TR I A e AR . A5 R mNGS A FBE 00 Ar 4% Gefer il T B
BEATHN TS, B O — A DR GEAERA B A B2 W T B 16] (18] XA AIMKHI AN MRS %, [ERHEARE
S EIN

4. HAbZAE

240 A 1 i 8 R S BE DD REAR T SRR SRS R R R 51 1 1/3 5 (H R S AR S8 S R R
UGy, A AR LR PR L) 50% (2170 1 i 4 A% R 8 A8 rh Mok 4 AR\ 2 1 R R 40
R RGBT S BRI BE RE S5, AR R R, W A RERI A, RN T e K A,
— BRI HSCT Ja F YL AN F L BB s U STr %o IF BN R i PURSEIT R, i T
20 R (9 S A R B FR AL 210 30%~40% [22]0 F1-F IR 43 FE G T S R bR A A7 R R X, A%
SRR B B, A R FK DU DR B RS G, N B SRR, S EURZAN f R R A
Al AL SRR 77 75 B 3~4 RA VPP IREUE R A5 R o SOUVE I BESE U mNGS BORTE AU A M A7 8
Ir, XA EIEEN R, PR T RCE RS R AR, I DA ST 2 R R R B
No HENIRIE23)48 H, EMERE R EE T2 mNGS 2W 5 82.1%M S5 1% TiRyT, BAETE#H.
BRG], AEE A B mNGS SRR BESUR G T %, akiisE AR mNGS 5 54 R
VR BE 0 = T [E 41 peng If11A%E 3 [24]. BALF mNGS X i g i) faslr, Ffyr, 765 5
AURE AR IR, T BT X PURSIRTT, REMS A RAEHIR gy, Bibpoidt— bt

5. &

gr bRk, mARE M T AR O R, (HHATEORMEE R, FUACHSRE K. AR L L)
NG, (HEFAHESA RS AT A, A8t R Y] HSCT B FEMER 28 13 J378[25], 4
IR A 5 e S BUR B SET, iRxt B IR E ke B I #Z — AR NS . Jr bl BALF mNGS
X T BB I 200 RS L R il B SR e B, ARSI R E Y B SR A I U, TORHAR S s
PG FREIR B AR RE IR DU 2 55 2 S HOS DN T B, 235 3R v AN () TGS A2 W SRR MR 51
SCVE BN E VI mNGS A7 B R ONRE A5 R A R % 1) 285 501 S 12 i it — PR IEAT 201 400 - BL
DU BUAEANG « aE R AR S G Ll il R AORE MAE T R AR R e, 7 BEAE AROR PRI W 2 W
JEAERERTT TR, DL AR AR g M giit, SOUE BT REBE IR mNGS Xt 14 Ja RECH
TGRS . S50 FBE A BB 2 B B R A R 8 T 1] o
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