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Abstract

Pulmonary infection is a common disease in ICU. The most important part of the diagnosis and
treatment process is to identify the pathogenic microorganisms of pulmonary infection, and anti-
biotics are used for the pathogenic microorganisms. At present, the traditional microbial culture
of alveolar lavage fluid is still the gold standard for identifying pathogenic microorganisms. The
condition of patients with severe pneumonia changes rapidly and the types of pathogenic micro-
organisms are complex. Traditional microbial detection takes a long time, and the detection of
rare microorganisms is lacking. Therefore, metagenomic next-generation sequencing (mNGS)
technology is gradually applied in clinical detection. After mNGS was applied to the etiological de-
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tection of severe pneumonia in our department, some microorganisms that were not detected by
traditional detection methods were found, and the timely and rapid identification of such patho-
gens has won precious time for the treatment of critically ill patients whose conditions change
rapidly.
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1. mNGS EARE R
1.1. mMNGS IR E = R IIEK M B

i 58 SR YAt FYE I N T AR AR, ARE S P AR 4T 2020 4EGeit, AEREAERZA 3000 J1 ASET
filis &4, CAP (community-acquired pneumonia)ft: [X 35 751 fiti 58 A2 fili 5 B G i) B K 2 —, 2t
b AR GO IR R A = RBER . ICU HAE CAP B /B A CFE T3 ik 30%. MU . HERA Y
993 SR A 2 ARSI K ) S BRYR T T R AR AR A BRI R B L

FLDRI2H 220 T s A B T RE A R AN A e TR FE T 7% . SRR T BRI TR
— B IRTRATTRE N AN R A4 R DR 20 BR] 1 B FOAH T AR R B AR (1] o 08 SR 2212 W SR G MR 12 T v f
B — PR, RT AT B MR 2T R B OCE L, b e W R R R s W i — A
J7 1) o BEAE AR T A BRI KT, I TIRZ 70 712 WiJ772:, 11 DNA BRI A )87 HrBoR (DNA
restriction endonuclease technology). #ZRRIREF 422 £ AR (nucleic acid probe hybridization technology). %R#&
WitFiE ;2 i (polymerase chain reaction, PCR)# AP/ G554 1 (loop-mediated isothermal amplification,
LAMP)E R ZE[2], Titk, BT R ZRENE, ARG T B RBRIE, DL AR 22 A % H bn s R AA 1)
FIWTAK 22T, K B 2/3 RGO i 24T T0E %8 o AR, 330l RAS REEH X Pt
25, 2RV SO0 A KR ARG E Y B IR H RT3 /2 CAP s 5 12 W i) - 205 v%, B ] et
e DI, FHEAE TN HoAl CAP J5 [ A A K S Rtk [3] o BA% G0 Ji 22 3 9% 1 208 BALF A4
WHERETR, WEYEEFREE TR K, Srras R FER B F s NE, o geds i &R IT AL,
T 53— A B 22 i) 0 A D0 38 P SR AT PR, A% 0 SR 2 15 0T R L S AR PR ARG I 5 2R & N R R [4]
T Bl PR S5 2 W R A 1 DL S i R 2 W IR ], 2 BE DR R RIS T A

7 FE DRI 4H — AR (metagenome next-generation sequencing, MNGS)HiAR: 8 RH NGS AR S 45 & br
AT AR AV AT, A T AT PARIN I TLE T2 BRI T A . 5L Gkl AR A
tb, mNGS BeTCfwfa v ELE /3 M bR A R B B At . FEBERI A oL, Ref8) 12 UM S AN AN AN
JiAk, HRRI A E, SRR s I B S AR DRSS S, il A AR A
(1) 16S 12 WE1% 2 RNA(TRNA)FI A 35 55 (8] B P70 5140, 43 0 F 38 FH 40 R A0 SR A, X mT DA AR VR aX
SV A AR . mNGS AT AR it Bl e & ol P S B0 SO AS O A AS ol LA B A
i, XX T 2 AE AR B O G —Fh DL R AR IS LA A . T H mNGS JA T Rk, Bei% B
AR B E I R P o7 S 22 W7k, Bl REFMNV AT . 52, mNGS & — T ar PR,
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FEZ MEGIURAT I ARG W . R BRI B — (RS B A 3 % BB AER M 4~6 RS0 T
RINVEBI o SRR LA B IE RNA, TS mNGS HAR KI5 57 84 voR0s 75 5 7k T 4 i 1 Jik 28 M i i
RINTEA R, X mNGS BORE N T IR JR 2412 Wr[5]. FE mNGS B [l A BT 7T i 2 5%
TR R R, A B VIR EE A A E Dy A X b [ 2 FTLS M IKI[6]. 2, mNGS & —
W TEROR, A8 2 MEGEOURAT B 1AL G2 W

1.2. MNGS ¥5Z&

R SR R IS AR T on] BLA AR IR AL, T AR SR IR, S BRI AR —
AL F5 i FE 1% 7 (bronchoalveolar lavage fluid, BALF). 483 S5 8l iS4 4127 (transbronchil lung biopsy,
TBLB). 32U 41 il b4 (bronchial specimen brush, BB), X £85I e KA B FRAR 111 Jis R b Wi T 5 e
ML, BB TE G SO IR RE e k> T V5 Qe ipl ey, DR IX B 0 2 4 S B R B A A
Bynr R g R e T . (AR ROV Gk A, B A AN B E ZE, ARRI 23R
B AR AN B3 B A AR A AT AR . KRR Wang 25 A [7]0— T 7T LR T8 mNGS 2 W Rt Jk
AL B RER 2 ZA(TBLB) SCUE IR VLR (BALF) . SCUEHRIFR4(BB) LA TBLB + BALF
+ BB G S5 MU FIAR A S Wi RRE, 45 R R IAE 2 Wil i J& Y J7 T, TBLB. BALF. BB L\ Jt TBLB +
BALF + BB VU U TC W] B2 57 s AR 1S K B TR B O 73 80 IR A 4L U T, 85Ut TBLB + BALF
+ BB > BB > BALF > TBLB; TBLB Fj e, HikjE BB. BALF. [t iR M 5E 5 1 A A B R ]
FR 95 S A R LNy, T ST A B IKE TBLB. BALF. BB HEATICA R, 42 & EAR . Hior
FLH MNGS A I T 58 JB G 248 K 22 HICR FH I V6L E R 8, IV E R v N VR VA R 7 S e I, X &5 R P
T HFEAR BRI ZH 2R, R0 it s S e A S AR A o DR B 0 9 01 SIC I v VB e s T 8 22 A T
MR AR . Chen X 25 N [8]FIAF 78 K FH EC ST Bt B se 1 0L 30 R0 i 350 Y8 e Y A il s S e v 2 W R, &5
R S I VA JEE I VRURG I R A T I (81.3% > 25.0%, P = 0.003); 170 4% S B I V0 e T i v TR A Vi
(84.6% > 76.9%, P = 0.317), (HZE F LRI % & L. £5 L ATR, BALF S il /24 mNGS il i) e EAR AR
FANATIER AN DUE R, T B, RS IRTT R BRI R HE B R S e T AT LA
FREREAR by, SEERTHRBHEE, ARG AR B 2=, B G2 A It S A 15 L [9] o

1.3. MNGS 5#&4mRFE S

¥ MNGS 545 G J5 1 A D 7 34 (s AR S e E AT ER S, mINGSS AUk 1 (88.30%) i T-£ 475 iR
BRI J79%:(25.73%), %5 62.57% (P < 0.001), mNGS 457 11:(81.16%) K T-1£ 4 J71%(88.41%), #5F A
7.25% (P = 0.639). mNGS (1] FH 1 Tt EL A1 BH P4 Tt AR 73 771 4 92.07%FH 73.68% . mNGS HIHERfTE )y 86.25%,
A% GERSTIN 7 VR IAERF 14 D9 43.75% o A4 73 J5E TR RGN 14D IH P4 T30 10 R B 44 0L 70731 A 84.62% 1 32.45%

KT mMNGS X L E B B RB N NFRATIZEIZ, RIE Huang, 1.5 A\[101H98F 7545 5, mNGS
TEJ LT 89% 14 fili ¥ JB e £ 2 v 45 5 HH 2 /D — PR AE ), TE 94.49% ) il JE G AR 3 R A R I 21) 5 N 8
TAAHDRITRA D, 3K 8 R (A G B A 5 SR B 1 o 1 F 9656 N [LL1%F LU AR E BRI mNGS 1%
GuERFRIIETL, HEVEV mNGS PH M2 5 4 Grkk 72 BH P 28 1 LU BCRE S mNGS I BH P4 238 39 431l B4
B 17 4, BIMER 69.6%; 1L GiHE IR B £ 14 ], BAVEEE 42 4, BHPESR 25.0%; HEVE mNGS
R E 12 2R B 2 TR Gi ks 9%, 2R Giit s (= 8.137, P < 0.05). {HIRPREEATE S Wil f2 i pigh &
BFIGRRATIR S Wi AAE. SRR ISR 2 S5 A 7 T 25 & U

1.4. MNGS BIRMEMEARL R
HRTHF mNGS AEERBRYE, FEAH 4 5 1) mNGS Ml E SR E AR K8, FAEE AR
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K, XF RNA R 3R, AN 45 2% B L DNA RS R HES ), 2) SR= 48— Se 3 Rl RE A
RS, 45 RICEX o e E A BUR R 3) B IETE A A3 BB 225 as s 4) A 2k H
BE[12]. {2 mNGS HAR HATEA VR 2 v LUK R I8),  GI Ui 25 0 SRAL (1 558« 56 BRUFE AR 25 i s 2H 1)
R AR EE[2]. H AT, mNGS i 24 14 Tl ) & Jee o I PR VA T & 2RI gL B # K=, MR 4R Teresa L.
Street ¢ A\ [13]%F N 561 BIRA ST 51 IPIFIN 251 78, FFEAS 8 Bt 2R E . 5
WERILER. RIGHER. FEMK, RRER. FAEF. DU R A R B8 kT T i, 1k
BTN S7%BURYE, BT 4R 2 M TCVEME 39% I BURE; IERTII T 87%MHiEFR A LUK 100%
Gy

2. EfERMH S BT IR

I A AE DX SR Pl 28 03 JEAAAS: HE %6 24 50% /5 44, H AT E N 2 TR\ CAP AT = B 45 R il
9% S JEARFI i 56 B BR B8 2 B H BN CAP 1) EE B0 5 o FLAth s LI 5 4 A0 55 0 JRK g I AFF B s 2 A i A
it 9 T AR B R e R A R s (R SRR B L B S NS B L FRIE R DX SRAS M i AP bR
B 2 BR R (MRSAI 2 ANA )L K T /DA 0D S s . B B AR )R R SR, i
JREFEFRE N CAP i J5 2 i AL B 52 B AL E N CAP J8 35t 24 H 28 15.0%~34.9%,
WBYRE A, HAR B OREEIUBR . SR IR R PIOE A IR B[ 14] . AR b
) HAP/VAP i 4l B 51 ke, I BB B 5 RS >, 5 DL Do A 119 23 A B TS 247 PR et o
X BEBESEg. B NG T H s A S SiA R 5, JF HLBER [ ol . 3E HAP/VAP L
(0995 5 B L FE B B NS B . SRR R R . R TR . S G AR A KR A S R
SRR AR, TRk e ) A R O B, ARG MR IR YT I SR S BRI A RIX . AR
ot A R ARk P A R T 2445 AT X I SR R BB 2454 . FRE VAP B3 FE LT ICU, Horp ol SRS i
I3 B Z K 35.7%~50.0%,  H IR A A AR He R BR R 4 o € ) BR TR [ 15]

FRHE Fuxun Yang [16]55 A S A [ 76 5 i X SRS S i 90, 45 R R0, 2 S IR AL — AR5 T LB A1
2. mNGS HoRIZ T HlgHLIX )5, BRI 8 B b R 22 R T 2021 475 IR7E BALF A
RO PR AR, H IR TR — AR Al 2021 ERTHIE A NGBS R P 2 2% 2 AR LT S
T A& G0 JE A I K R BR P, AR 200 RIE R S WG, BE M O A IF R e JET: . 2021 FH K5
Bt = Bt L AE DS 22 BHT mNGS [ 34 B2, o 32 BB AN CAP 5l EREMI %, Xt T #EIX
SRAT I 5 B0 1 1) 52 24 PR DL S mINGS 6o 8 DX SR 75 14 il 8 Bir S50 1) FERE i 2 976 S 212 W i B e . o
IR JE A A A LG HI O P67 18 4 9, MSRSHK EAA 4 ], "B 2 B, % Guh R A 45 5 b 9
AELE R T 1 . SRS R S A L B T 7 A A 6 o L S AR o T S SR 1) BB L PRI R i YA
ST R B R AR T ESOE], TA THARA, ek T BRI

g ERTIR, R AR T AR R TG R 2 W, A R0 m e AR R PR, 46 T 12
WIS IR), e SRR P BOR AR . IR A MR B, UK mNGS 5 BRI 75 A,
M =2 W RS HERE .
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