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[ Abstract ] Objective To analyze the microbiological characteristics of patients with severe
burns caused by blast in different periods and explore the application value of metagenomics next-generation
sequencing (mNGS) in detecting pathogenic microorganisms. Methods The retrospective observational
study was applied. From June 13 to September 13, 2020, twenty-three patients (21 males and 2 females) with
severe burns caused by blast who met the inclusion criteria were admitted to the Second Affiliated Hospital
of Zhejiang University School of Medicine, with age of (64+5) years and total burn area of (86+14) % total
body surface area. Abbreviated burn severity index (ABSI) score, revised Baux score, acute physiology and
chronic health status evaluation (APACHE) Il score, and sequential organ failure assessment (SOFA) score
were counted on admission. Within 7, 8=20 and 21-30 d after admission, the complications, infection source
and distribution of pathogenic microorganisms in patients were recorded. The detection of pathogenic
microorganisms was analyzed, and the difference in detection efficiency between microbial culture method
and mNGS was compared. After admission, the infection of overall source distribution of pathogenic
microorganisms in patients was analyzed, and the difference in detection efficiency between microbial
culture method and mNGS was compared. Data were statistically analyzed with McNemar and Fisher exact
probability test. Results On admission, ABSI score, revised Baux score, APACHE Il score and SOFA
score were (12.6x£2.4), (91£22), (26+4), and (10.3£2.3) respectively. Within 7 d after admission, the main
complications of patients were inhalation injury, septic shock, and hypoproteinemia. Patients were mainly
infected with pathogenic microorganism on wound, blood stream, and lung. Within 8-20 d after admission,
the incidence of septic shock was the highest. The incidence of inhalation injury was significantly lower than
that of <7 d after admission (P<0.01), the main source of infection were wound, lung, and blood stream, and
the incidence of wound and blood stream infection were significantly lower than that of <7 d after admission
(P<0.01). Within 21-30 d after admission, the incidences of multiple organ failure and acute respiratory
distress syndrome were low, the incidence of inhalation injury was significantly lower than that of <7 d after
admission (P<0.01), and the incidence of septic shock was significantly lower than that of <7 d after
admission (P<0.01) and 8-20 d after admission (P<0.01). There were only low bloodstream infections, and

the incidence of wound infection was significantly lower than that of <7 d after admission (P<0.01) and 8-

© 947 -



- 948 - FRAE RS2 s 2021 4E 10 A 45 37 %5 10 Chin J Burns, October 2021, Vol. 37, No. 10

20 d after admission (P<0.05), and the incidences of lung and blood stream infection were significantly lower
than those of <7 d after admission (P<0.01). Within <7 d after admission, gram-positive bacteria were mainly
Staphylococcus aureus. Gram-negative bacteria were mainly Klebsiella pneumoniae and Stenotrophomonas
maltophilia. The fungi contained only Candida. Within 820 d after admission, Staphylococcus aureus was
mainly the gram-positive bacteria, and the detection rate of Enterococcus was significantly lower than that
of <7 d after admission (P<0.01). Pseudomonas aeruginosa and Acinetobacter baumannii were the main
gram-negative bacteria, and their detection rates were significantly lower than those of <7 d after admission
(P<0.01).There was a new detection of Fusarium. Within 21 -30 d after admission, Staphylococcus aureus
was the mainly gram-positive bacteria, and the detection rates of Enterococcus and Bacillus were significantly
lower than those of <7 d after admission (P<0.01). Pseudomonas aeruginosa and Acinetobacter baumannii
were still the main gram-negative bacteria, and increased with the extension of time after admission. The
detection rate of Pseudomonas aeruginosa was significantly higher than that of <7 d after admission (P<0.01)
and 8-20 d after admission (P<0.01), and the detection rate of Acinetobacter baumannii was significantly
higher than that of <7 d after admission (P<0.01). The detection rate of Klebsiella pneumoniae was
significantly lower than those of <7 d after admission (P<0.01) and 8-20 d after admission (P<0.01). All
Candida, Mould, Fusarium were detected. Within <7 d and 8-20 d, the consistency between mNGS and
bacterial culture was high (k=0.659, 0.596). Within 21-30 d after admission, the consistency between mNGS
and bacterial culture was moderate (k=0.407). In different time periods, the positive test rate of mNGS was
basically constant, while that of microbial culture showed a decline with the extension time after admission.
Five hundred and six strains of pathogenic microorganisms were isolated from wound, blood, sputum, and
indwelling catheter, and Staphylococcus aureus, Pseudomonas aeruginosa, Acinetobacter baumannii,
Klebsiella pneumoniae were the main pathogenic microorganisms. Pseudomonas aeruginosa and Acinetobacter
baumannit were the most common in the wound samples, Klebsiella pneumoniae was more often seen in blood
samples while Pseudomonas aeruginosa and Acinetobacter baumannii in sputum samples, and Acinetobacter
baumannit in indwelling catheter samples were the most common. The detection rates of Pseudomonas
aeruginosa in wound and sputum were significantly higher than those of blood (P<0.05 or P<0.01) and
indwelling catheter (P<0.01), respectively. The consistency between the overall results of mNGS and
microbial culture were moderate (k=0.556). The consistency between mNGS and microbial culture was high
in samples of blood and indwelling catheter (k=0.631, 0.619), but those were moderate in sputum and wound
(k=0.558, 0.528). Conclusions The most common infections of patients with severe burn caused by blast
injury were wound infection and blood stream infection. With the extension of time after admission, the main
pathogenic bacterial strains of patients changed from Staphylococcus aureus, Klebsiella pneumoniae, and
Stenotrophomonas maltophilia to Acinetobacter baumannii and Pseudomonas aeruginosa. mNGS showed a
higher positive rate of detecting pathogenic microorganisms than conventional microbial culture.

[ Key words ] Burns; Infection; Metagenome; Blast injury;  Microbiological characteristics;
Next-generation sequencing

Fund program: National Natural Science Foundation of China for Youth (81601687)

BV AT Son R G R O ok S
" E O A, R R ST R B RN . fE L
IR R R, TR DR AR W A T R
BR , JC vk B304 05 v M 25 7 BT 25 WIR T, S BURR
SRR N E AR T PR B A 2
AR P (mNGS) 45 73 1 LR W F R B89 %2 &8, o I i 2
Y B R B AR B T 0GR (AR T mNGS 2
TE VAT B R 4 4 5915 D0 T X0 i R R A o 9 955 Ji £k
EER 7/ Pii e S EA= RIUDE S A i e o A T A 7
B Rk AW S A BT T IR AR A s A
S A0 R AR EURE A5 R AR AN (5] IS TE] RS ] Ja
T SR R A i PR A5 A B g I B A 4 23 A G O T i
A= BRI L, 70 Hr mINGS A 56 69 ¥R A I 3

1 X&57%

NG 0 7 R [ Wy NE= o3 7= o A (- e v
B 18 B 25 D1 2 i e, L (2020) 18 d BF (1000) o
HE 4 12 B= B A6 3 22 0% 23 AH DG BOSR , i ol P A8 20 7
BORE AT AEAS M AT B O A ETAR R BEAT A BT Y
1.1 AdkhrifE

A0 bR U < (1) T 04 BB KR 05 5 Wl s o o (2) 8
3 ST BL>509% TBSA =X 1 e 443 1 £ >20% TBSA 1y
R JERG B H (3 FER =18 % o HEBR AR 1fE : A B
Ja LA HWBET R .
1.2 IR 7R

20204E 6 H 13 H—9 H 13 H , #i T K24 BE 24 B
B R 5 B B 25 A 1CU WRYR 23 B 45 A A 3 A 1 1)
JUE RSO O R B 21 B e 2 ) A



rpAE B2k 2021 4F 10 A 25 37 %45 10 1 Chin J Burns, October 2021, Vol. 37, No. 10 + 949 -

(64x5) % B0 LI FL ly (86+14) % TBSA . 17 14 &
FwR 1B B 05 1 B >50%TBSA , Ho b 10 1] 2 3% I
I B B¢ 4 1 AL >00% TBSA . 8 & A B I 1a] g 145
18~24 h, A7 WE A1 /&5 1M & 995 50 & 4 461 B PR s 3 461) L I
R SRR
1.3 BIT L

N L RN ST I3 7 R [ = Y (TS
AR, BT A R G T ]S DT SR AT HLGE ]IR T,
BT LT 4 SR B A A R o # RS 4
TR TN RS 46 T M T2 e, X
TR Be O /A, s 46 24 [m) inf BRAR AT 37 Q1 R + 38 25
AR AR AR AEAR . BT B 35 B R B
WG TARMPR G WIRIT o R R A P 45
PG ARG 25 P O AR 50 85 R E AT B YR
7o Hh 6 B4 TSN AE SR -
1.4 FEACRAR Kol

ABEJG , B3 B TE R e P s e i R e
TEUJB 0 Dk i 20 mL s OB BA S A O 0 S bR A B
I i v T T Y B A g 5 (3 JC R K P ik
B TE F T B B A5 8 I T R 4 A T 4 1
WIREA . ABEJE B HH IS IR, X i 3 E AT 2F
Y SR B B RO I R AR o SR A B R
TR MR BRAS T 5 R 2 408, 126 K WiV R
B TR 2 — IS B SE A AL R A H B AR W S A B
R4 (35 B A= Py pfg B 08 W) ) 3R AT UM AR B B R
AT 55 10y 2 L T [ B 2R K 50 S0 86 = AT
mNGS K o %F R 1 SR 4 B b A< 5 B[R] — >k U5 1
o 53 TR R RN BE BT G P A
1.5 WEHE 5

(1) &8 iF B# A Be i, 7 B be 5 ™ & 45 %
(ABSD P43 B TT Baux W40, 20tk A B 27 i
@ HER B IE M [T (APACHE 1) IE4r % 3 28 B & 8
(SOFA) P43 o (2) il sk B A BEf5<7 d. A Bt J5 8~
20 d.21~30 d Jf & AE S mNGS 2 K Hi 9 TR 6 Ak 4 J%
Yook PR Ay A AE O o (3) e it APt Ja <7 d.8~20 d. 21~
30 d mNGS 32 A H 95 JR A A P 1 150 5 L A 1l 2 i 85
F2755 mNGS BRI RE o (4) Gt s A B e B
{14 975 JE ok A 0 R YR 3 A el A 15 5 I 2R AT R 4 B
F29E5 mNGS K AL BE A b o bk 34~ i) BEAY
FEA AR Ny 213,228 F1193,
1.6 Siit=pubs

K SPSS 23. 048 i 8 kA7 o A o TR R
Bt HARECCE 53 %) 38, R F MeNemar fl Fisher

T D) ME 32 0 R A7 A I R A ) Bl iz e i i (E )
P<0.05 2R A G # 8 Lo 3B Rk IR
AN [F] 5] [8] Bz mNGS A6z I 4 A ) 855 3% 22 1] Y — 2
P, k<0. 400 By — Z Pk R 25, 0. 400~0. 600 2 H JE, >
0. 600 H.<0. 800 2y /& £ ,>0. 800 gt 4f .

g#R
2.1 HBEIEN

A B i, & ABSL Y 43 8 1T Baux 3 43 |
APACHE 1 $£ /43 .SOFA P43 43 51 M (12. 6+2. 4) |
(91+22) ((26+4) .(10.3+2.3) %7

ABEJG<T d, B3 IF R AE & A 2%\ s B R
W A S R S RIS AR T IfRE , E MOF
T4 A6 L % i D) BE B AT ARDS B9 & A= 5 9 TR i
A ) TR R R 1) 43 A DA 22 B AR U Ol B T J e o
DA JE e R it S SR e T IR B BRSOl VR R
ABE ST 8~20 d, B3 1 IR AR i & 2B R de i RS
JEH AL i, MOF 5 I 2 A8 B A5 1K 2 11 100 6E 17
B A A E) LA ARDS & A= SR, Jo e A MR
i kA FLrh e AP 05 09 R A B AR T A B
J5 <7 d(P<0. 01) ;93 Ji Gl A= 90 G > U5\ 22 3] /AR
YRRy B T R e i R I R e BRI R
5 e HL b B T A R B D T ABE IR <T d
(P<0.01), APiJ5 21~30 d, {4 MOF F1 ARDS 7%
e B R A R AR, JC TR H A I & RE , L e A M
Dy e R AR T ABE R <7 d(P<0.01) , Ik 8¢ 4iF
v 1 e A R B A T A BE R <7 d(P<0.01) Fl
ABEJE 8 ~20 d(P<0. 01) ;{77 75 5K A i 37 Sk e
G I 3% I A ke 5 A J g, G ) TR e R A R ] G
BT A BEJE <7 d(P<0.01) Fil A BE 5 8~20 d (P<
0.05) , Jifi ¥ A i it 2k 44 B 2> T A BE S5 <7 d(P<
0.01). W1,
2.3 SEEMAEYKR BEL RMEDERLS
mNGS %4 i 19 bb A

ABEJG <7 d, 2% B B v DL 4 o 60 4 25 Bk A
Sy 3 FLURAM IR by B R TR RN ZE AT TR 5 o 22 T
AT 58 e 75 11 B AN WG 22 25 A8 B I TR O 3 LR
R =R NI I TN TR =l < I T e S <IN
15 1 TR R T AN B R T A LR R AN Bk
WL R WS I . ABEIS 8~20 d, &5 2= FHPE AT
L& #8503 AT ER T O 3 I BRI ARG SR B AR
ABEJE <7 d(P<0. 01) 3 5= 2% B 1 B LA 2 {1 2R 1



+ 950 - BB 258 2021 4F 10 A %5 37 %5 10 ] Chin J Burns, October 2021, Vol. 37, No. 10

R ABEE A [l 1] B 23 4] 7™ 548 X BOBE 4 J8 8 1Y I R e Az 18 0 s D ke A 0 TR g e IR A0 Afi 1 L (491 (9% ) )

0 It K AE JE e Sk R

e A A JHe 7 AE WAk R Th KA M
Bt (d) MOF ARDS DR % fili 6 A 1 1L 37
Ry thss T i g G4 "
<7 14(60.87) 8(34.78) 0 0 0 0 4(17.39) 0 0 8(34.78) 17(73.91) 16(69.57)
8~20 0 7(30.43) 3(13.04) 5(21.74) 3(13.04) 1(4.35) 3(13.04) 1(4.35) 3(13.04) 4(17.39) 6(26.09)" 4(17.39)"
21~30 0 0" 1(4.35) 0 0 1(4.35) 0 0 0 0 0" 1(4.35)°

H:MOF 2 28 T I BE 508 , ARDS g 2 VEIT I 75 30 28 A 4F 5 5 A BE<7 d HeE,"P<0.01; 5 A Be )5 8~20 d H#%,"P<0.01,P<0.05

S AR £, BRI R & T AR S A E 89 M, (5 17.59% ) . 4 2 (0 7 4 £k
JF <7 d(P<0.01) , Wg 22 2F 7= £ B i T 19 4G H 38 o 4 (72 8k, i 14.23% ) fili & s B AR (71 Bk, 5
s FLE T R AR TR A B B T BRI . ABEE 14.03% ) FWE 2 2F 72 B PR ML B (70 8K, 5 13. 8% )
21~30 d, >4 B B AT DA 4 o 60 B 4 BR B O Fo b e S A A T A B T R YR B A R R
Ji BR A A ZE AP B A B R BT AR R<7d 40508 3% 5 T I (P<0. 05 3% P<0. 01) FIl B & &
(P<0.01) ; 55 =2 Bk TR AT A ] 2 11 50 B TA7 R 22 AN B (P<0.01). WLFE 4, mNGS L Py K 5% 2k
AP N, LA S SR M B P s R s TN R IR W i B R A SR — B0 b (k0. 400 o<
Bt J5 <7 d(P<0.01) FIA Bt J5 8~20 d(P<0.01) , fif) & 0.600) (£ 5) . Ik A A & 38 1) mNGS £ 45
ANBIAT R A 2 5 T AR S <7 d(P<0.01), 5O R 3R R ) — B & («>0. 600 H <
ifi 9¢ 5 5 AN TE A R B BAR T ABEJE <7 d(P<0.800) ; i 75 9% W . A T AR A 19— B0 R R (k2
0.01) F A BZ 5 8~20 d(P<0. 01) ; EL 14 1 [ i 46 4 0. 400 H.<0.600), .3 6.
THETIH EREASERE . WE2,

16 A BE 5 <7 d F1 8~20 d, mNGS Fl 8 2k ¥y 85 5% 3 ifig
AR RIEM AN S h L EE (k2 I R b, DAGCAE W 5% 5 06 U4y I 9 J% e b A 22
0. 400 H.<0. 800) ; 1fif 7 A B¢ J5 21~30 d J& , mNGS Fl BHPEAE R e bi "7 . (HAR R T A W 85 37 0k
A Wy 35 3R K IR TS AR Y — B B (k> mNGS A i 55 B ) 0 4, O BB X I R A5 R
0. 400 H.<0.600) . mNGS 7E A [ B [8] Bt , 9 i sk A= KRR T8, B st W 0 i i Ak A= 4 P 2 T AR 90 24
Yy B PH PR SR AR Y, B T0% e A7 i UGB 45 A B s B 2 . AR B
T A W B 3% % 0 0 DR ZE W BE M A R R AR mINGS I A A R GEAE 4 5 SRR A ) B R 1k

WitE TR, W3, By — e Ry X S ERIE RS A — B
2.4 R IR W R VR 43 A B RV I I R B A W B AR EE R BN, A I 70%(16/23) B HEA
T2 1k 5 mNGS K % e i He A e 1 JE PN 2 A i R e HLUL 4 o 0 R A BR o 32

BE AT, A Y AE A (8] R R 43 A R X 5 BRI 87 % W ke s F E A BE A 1R N & A
[, DA e BIAI AR YR A 8 i L B T IfL 9 R B A A I 378 8% G I DA 2 P T e o R UL R A A
£ T 378 MR R 22 B 0 A L 103 Bk B 2 B P 4 TR A A ER A Y 25 SRR — B, ARSI BRI,
25 PR ELTA , LA 2% M5 S B TR (93 Bk L i 18.38% ) L fif] PN R (1 s s RO NP RS o= 7 S V(7

R2 ABEE AN ) 18] B 23 40 7™ 5 K BB O S8 R U IO A ) A A R PR (AR (9% ) |

. (i 2 B 2 R FLIH
¥ 4w At LIS fif /5 [SERE| i % B
Bt (d) 7 Bk SM BC BTRW HwW MWW
- (Bk) W2 R FFA BRI Wtr i s ERAATE T A
<7 192 33(17.19) 15(7.81) 10(5.21) 12(6.25)  14(7.29) 35(18.23) 11(5.73) 38(19.79) 6(3.12) 14(7.29) 4(2.08) 0 0

8~20 150 20(13.33) 2(1.33)" 3(2.00) 26(17.33)" 31(20.67)" 22(14.67) 6(4.00) 24(16.00) 3(2.00) 8(5.33)2(1.33) 0  3(2.00)
21~30 164 19(11.59) 1(0.61)*  0*  55(33.54)" 44(26.83)* 13(7.93) 3(1.83) 9(5.49)® 2(1.22) 2(1.22) 3(1.83) 5(3.05) 8(4.88)
PH 0.642  <0.001 <0.001  <0.001 <0.001 0.072 0412 <0.001  0.621 0221 0.898 0.346 0.116

T« SM hy I A2 257 B U T, BC O 0 28011 0 B AR DI T 5 A TR B0 9 1 (LR B Rl S PR B I R B A AR IR B R
FEUA 5 P AT N (8] Bl AR 0 S0 A LU T 495 5 A B R <7 d LR, *P<0.015 15 ABE i 8~20 d L4, "P<0.01




FAE RS Ui Z s 2021 4E 10 A 45 37 %45 100 Chin J Burns, October 2021, Vol. 37, No. 10 - 951 -

3 NG NI ] B 23 (977 7 A B 0 28 R
3 B 01 22 R 1 — AR (mNGS) o
B 7 0 5 R B

mNGS 75 45
B (D) SRR —————————— Kl
FH 44 9144
<7
FH 140 18
0.659
BA 11 44
8~20
FH 139 18
0.596
BA M 21 50
21~30
[ 110 14
0.407
B 35 34

2 3 [ i [) B () B AR B U Ol 190,150,164

PR B R R e G e B E
FEBRYA G 4w O A Bk Y NS 5 2L
A 5 S INE BE I 2 B8 I T R N B A0 L 52 46 3 T 75
RMEBEAE o ABE 21 d T, 4 SR AR B0 A B 45 A 2
PTG R L R L X 5 Sousa G5B AT 4
R—— B F B 4 T 5 i ¢ 5 PR BT 110 ¢ A= R
b4 (A A BK R AT v T E TR A AR . X
Fift 22 S 19 T R It IR 2 BE G 0T 24 W 0 Al T K R
W AR, g D, Y TS AR D i — A R
P OANBE 8 d a4y R I R e T BT
AR TS 24 A, il T B DT IR ) RE S e N R
A K5 18 ] BE S A S 1 (bacteria translocation) 5

B0, 04 W T A0 P o B A K S T R L R AR AR
B ER TN N RAIN 7B Ry R s 2 IR A L
IS BOH % B TR A R R T ML X
BF 1 B 114 e 328 S 7 2 Rl T 0L A PN B R AR I
ARV N IR N e o ]
N e BEAE /K 58 \MOF FIBET="™ . AHF 5T X & R
ICU E P RIG S o 3697 3 UG, 8 191 & Hh 37t 1
) e 75 IUAE , 5% F mNGS 4 I 5 7 8 A~ 81 1 L 14~ i
W 2RI AR IIE (5 k£ . HRITH
YL Z W e AR T ANRE BT 35 0F iR P g
FEAEBLAME W S EOAIT R . Grumaz 557 % 2
7 A B ) s X6 48 51 e 75 A A8 2 09 256 4 1L K AE A
1T mNGS 2 M1, 25 5 i m R E & AE 7 d N A ) 3%
I 0 B A ROl 33% , mNGS Y FH MK 1R
72% 528 d W, A W KE 3R 0L BE R R R R AL
11%, T mNGS % 72 1) BH M A th R 5 ik 71%. A
FEAAR BT AR ARG R, AT R TR S R
g e B R bR AR P A A L A
(18 7o 5 Y SR B A G, IR 2 5 UL A ) B 3R G T 1 i
JERE R S B A 5 T mNGS A6 I = 2 23l i 4y T
FUTE RS B AR A, R A A B R W LT
Xof I A AR A v ) 9 DA A 4 2 AT 4 B P AL
7 BH PR A 0 38 55 i o L T e, AR B 5T A R B T AR
I8 B A W B 9% 1 R mINGS A6 I &5 SR 0 A7 25 5 PR
Jei 30187 5 A0 E A mNG S A 2

AW FEAFAE — W R BR 1 o B S A 9E S H

R4 ABE)T 23 47 AR EECRE ) R S TR R PR A B SR Bl A2 ) AR [ (%) ]

o W% PR 2t B PE B
e B R W mE Wk i
e 1= i ) 2 A "
WK mEE o MR ge T ek mER W
i 4 BR A A REE AR JAFFE s E AT BT
Bl 150 27(18.00) 7(4.67) 10(6.67) 30(20.00)  7(4.67)  21(14.00) 7(4.67) 18(12.00) 2(1.33) 5(3.33) 3(2.00)5(3.33) 8(5.33)
1 3 58 8(13.79) 0 0 3(5.17)"  9(15.52) 10(17.24) 2(3.45) 15(25.86) 3(5.17) 5(862) 2(345) 0  1(1.72)
B 269 32(11.90) 11(4.09) 3(1.12) 55(20.45)" 60(22.30)™ 38(14.13) 11(4.09) 33(12.27) 6(2.23) 14(520) 4(149) 0 2(0.74)
2 ="
i;i 29 5(17.24) 0 0 5(17.24)°" 13(44.83) 1(3.45) 0 5(17.24) 0 0 0 0 0
T
PiH 0.572 0.571  0.564  <0.001 <0.001 0.438 0.686  0.386 0.425 0278 0.519 0.608 0.397

U - SM Ay I 22 25 78 £ UM 7, BC O i 28041 S 78 AR T 5 A R AL 1 (A R A R T P O S TR, A TR LR AR A T L B AR Ll
BB P N AR AR IR U W SR LA T A s 5 B T AR AR L3R L “P<0.05,°P<0.01; 5 1L IR AR AS L4, "P<0.01 5 5 R AR A L 52, 'P<0.01
5 AW M A SO 5 R SR 1 H FLRE AR B/ T — B AT 22 0 R ST T
”’%f\ZM _ “ b; /# B pr—. N y 2 July 7 Y
7& ﬂ%ﬁg ﬁ(ﬂ“?(mNGS){zE*ﬂﬁléE%iu?%{f %gljil:l/lf\;o Eﬁ\,ﬁﬁﬁﬁ*iﬂﬁi%iﬁ%?jégﬁ%ﬁf#

BRZER B
IRER IR S R I A 1 B B B 5 B BT mNGS 9 e

mNGS 7% 25 3

B B AR 0 o _— e fH PEAFAE —E IR 22 o feJa , ASWE 5 1] JB 4k F 5
P 389 50 Lsse AUV T A [] 1 11 B P9 9 L 0 A 0 A2 AR 0, R
bt o7 128 ' RE 73 BT 0 T 25 W %) 45 51 B S W), 7 BB 3 YR )T O




2021 4E 10 A% 37 %5 10 ] Chin J Burns, October 2021, Vol. 37, No. 10

- 952 - th A pe )i 24 ik
FT 6 ABEJa A St Ui 1) 7 o b ME U R R R

PR R FE R A 2 5 —ARIF (mNGS)
AN Wy 8 7 TR 45 R — B U

B X mNGS ¥ 45
B A ke 5 55 1 A 8 3 1k 2 P
FH 44 [
Ledpin|
FH 124 16
0.558
B 20 39
QIR
FH 54 0
0.631
BA M 8 9
W
[ 185 34
0.528
B 36 77
R
FH 4 26 0
0.619
B 3 3

W BT I RV BB S I REAR BRI R 150.58.269 .29

AT AR A ) B R AR A E A Bl ARG
THURIGIT

B AN B S P R AL A S R ) T U A il
TR o B UL R I AR W e 4 6 A R
) 2 AR PO T 00 A Sl TR R R R B
TR A5 AT AR S R B AT B R A B S
FRE R N R . mNGS £ AR n] W I 45 4
A B 8] (6~48 h) , T 35 A5 5 JiT A 2% g Bl I HiE
B, B IR 2 e R IS 0 B (AT 25 40K o ol T b A AR
O THT g TR A 0 0 e, 26 G A IO RS BT R
LA, AT Ve B 32 DL B R mNGS A A AT
FEME R mNGS K Y f A I ) AT R 6 E L (H
B & A BE ]9 SE 4, mNGS A6 I HE B0 ik A ) B
e 10 BAT B 0 B AG Hh R JC G T Rl A
e 12 B A I 45 2R Y S
RIS A R B A B TR R i vh 5

&% ik

[1] Giannella M,Bartoletti M,Gatti M,et al. Advances in the therapy
of bacterial bloodstream infections[J].Clin Microbiol Infect,2020,
26(2):158-167.D01:10.1016/j.cmi.2019.11.001.

[2] Lamy B,Sundqvist M,Idelevich EA.Bloodstream infections-standard

and progress in pathogen diagnostics[J]. Clin Microbiol Infect,

2020,26(2):142-150.D01:10.1016/j.cmi.2019.11.017.

Greninger AL, Naccache SN. Metagenomics to assist in the

diagnosis of bloodstream infection[J].] Appl Lab Med,2019,3(4):

643-653.D01:10.1373/jalm.2018.026120.

Bartels P,Thamm OC,Elrod J,et al. The ABSI is dead, long live

the ABSI-reliable prediction of survival in burns with a modified

Abbreviated Burn Severity Index[J].Burns,2020,46(6):1272-1279.

DOI:10.1016/j.burns.2020.05.003.

[3]

[4]

[5]

[6]

[7]

[13]

[14]

[15]

Osler T, Glance LG, Hosmer DW. Simplified estimates of the
probability of death after burn injuries: extending and updating
the baux score[J].] Trauma, 2010,68(3):690-697.DOI:10.1097/
TA.0b013e3181¢453b3.

Blanton RE. Population structure and dynamics of helminthic
infection: schistosomiasis[J].Microbiol Spectr,2019,7(4):10.1128/
microbiolspec. AME-0009-2019.DO01:10.1128/microbiolspec. AME-
0009-2019.

Diallo K, Thilly N, Luc A, et al. Management of bloodstream
infections by infection specialists: an international ESCMID
cross-sectional survey[J]. Int J Antimicrob Agents, 2018, 51(5):
794-798.D0I1:10.1016/j.ijantimicag.2017.12.010.

Blauwkamp TA,Thair S,Rosen MJ, et al. Analytical and clinical
validation of a microbial cell-free DNA sequencing test for
infectious disease[J]. Nat Microbiol, 2019, 4(4): 663-674. DOI:
10.1038/s41564-018-0349-6.

Parize P, Muth E, Richaud C, et al. Untargeted next-generation
sequencing-based  first-line  diagnosis  of infection in
immunocompromised adults: a multicentre, blinded, prospective
study[J]. Clin Microbiol Infect,2017,23(8):574.e1-574.¢6.DOI:
10.1016/j.cmi.2017.02.006.

Timsit JF, Ruppé E, Barbier F, et al. Bloodstream infections in
critically ill patients: an expert statement[]].Intensive Care Med,
2020,46(2):266-284.D0I1:10.1007/s00134-020-05950-6.
Seymour CW,Gesten F,Prescott HC, et al.Time to treatment and
mortality during mandated emergency care for sepsis[J].N Engl J
Med,2017,376(23):2235-2244.D01:10.1056/NEJMoa1703058.
Patel BM,Paratz JD,Mallet A,et al.Characteristics of bloodstream
infections in burn patients: an 11-year retrospective study[J].
Burns,2012,38(5):685-690.D01:10.1016/j.burns.2011.12.018.
Kwiecinski JM, Horswill AR.Staphylococcus aureus bloodstream
infections: pathogenesis and regulatory mechanisms[J].Curr Opin
Microbiol,2020,53:51-60.D01:10.1016/j.mibh.2020.02.005.
Sousa D, Ceniceros A, Galeiras R, et al. Microbiology in burns
patients with blood stream infections: trends over time and
during the course of hospitalization[]]. Infect Dis (Lond), 2018,
50(4):289-296.D01:10.1080/23744235.2017.1397738.
Altoparlak U,Erol S,Akcay MN, et al.The time-related changes of
antimicrobial resistance patterns and predominant bacterial
profiles of burn wounds and body flora of burned patients[J].
Burns,2004,30(7):660-664.D01:10.1016/j.burns.2004.03.005.
Nagpal R, Yadav H.Bacterial translocation from the gut to the
distant organs: an overview|J].Ann Nutr Metab,2017,71 (Suppl 1):
S11-16.D0I1:10.1159/000479918.

Pool R, Gomez H, Kellum JA. Mechanisms of organ dysfunction
in sepsis[J]. Crit Care Clin,2018,34(1): 63-80.DOI: 10.1016/j.
ccc.2017.08.003.

Bermejo-Martin JF, Martin-Fernandez M, LopezMestanza C, et
al. Shared features of endothelial dysfunction between sepsis and
its preceding risk factors (aging and chronic disease)[J]. J Clin
Med,2018,7(11):1-15.DOI: 10.3390/jem7110400.

Conway-Morris A, Wilson J, Shankar-Hari M.Immune activation
in sepsis[J]. Crit Care Clin, 2018, 34(1):29-42.DOI: 10.1016/j.
ccc.2017.08.002.

Grumaz S, Grumaz C, Vainshtein Y, et al. Enhanced performance
of next-generation sequencing diagnostics compared with
standard of care microbiological diagnostics in patients suffering
from septic shock[]J]. Crit Care Med,2019,47(5):€394-e402.DOI:
10.1097/CCM.0000000000003658.

(s # H 499 :2020-10-17)



