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Etiological diagnostic value of metagenomics next-generation sequencing in liver abscess
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[ Abstract ] Objective To explore the value of metagenomic next-generation sequencing (mNGS)
in the pathogen diagnosis of liver abscess. Methods A perspective study was performed in 35 hospitalized
patients with liver abscess in Department of Emergency Medicine, Zhongshan Hospital, Fudan University
from February 2020 to April 2021. Blood samples and abscess drainage fluid samples were detected by routine
microbial culture and mNGS. Patients were divided into two groups according to whether they had septic
shock or not. SPSS 25.0 was used for statistical analysis. Results The overall positive rate of mNGS in blood
samples and drainage fluid samples was significantly higher than that of routine microbial culture methods (blood:
67.6% vs. 15.2%, P<0.05; Drainage fluid: 100% vs. 55.2%, P<0.05). In 35 patients with liver abscess, 71.4%
of the pathogens were Klebsiella pneumoniae. The sequence number of pathogenic pathogens detected by
mNGS in abscess drainage fluid samples of patients in the shock group was significantly higher than that in the
non-shock group (P<0.05). Conclusions The mNGS can quickly and accurately detect the pathogen of liver
abscess, which can provide important etiological diagnostic for clinical treatment.

[ Key Words ] Liver abscess; Metagenomic next-generation sequencing; Etiological; Reads; Septic
shock; Blood culture; Drainage solution culture; Klebsiella pneumoniae
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JHF It ek 2 552 5 A R GA 0 AAR R S 5 5
PRI PE AR, T B UL 1) JE s P U e e,
S| R MRFERE () PR 2 — o R I 1) 4 2
KLYy 2.3 61 /100 000 A P BOmE R A AL 45 40
WL . AR AR B GRE R M EE R
T2 JHF Ml e g 451 v PR M e el 2 B R AR 5
( metagenomic next-generation sequencing, mNGS )
TR . AT R R I R R
EH L2 TG R A sp i s R E s B FE R
AT A B AR I T B, 2R A B e M 1 40
WL BB T E R S AR EART . B
HTCEMEEEIE . MiAAE . WP RGBT e
P S AR G M R Tz B B

H AT mNGS 78 b o %) 107 T 1A S
RAGBIRE , = KA R BT, XTI
o P 50 9 TR B A At A o . ARHF
SR TTHETEIG RIEEBTY , DA £ R i 5 )
%, RAE A5G R mNGS H A
A ek S5 2 ) LB e 5 | RV A, R B R 5 e 3
o SR AR RS DN g, 9T mNGS 7E IR b 45 J%
PPk b 1 SR A2 WA (B AR RIS FH A3
1 BT
1.1 —mHER

AR ST WA 5T X 42 R 2020 4 2 A & 2021 4F
4 752 BRI E v Ll B2 e 202 BHISR i I i 18
Ho MANRE . OFER =18 %, TEHIAR ; @
BeskiAr (B CT FlEs ) BEATFMer izl ; ®
PAFHE I TS R . HEBRPRE « Ok
Wi s QRSB RE . WA S B
LI IRAET . AR B R 2A M v L = e
TERRZE G2 H At E (No.B2020-016R ).

1.2 44

MREMEEEAE 3.0 & X, ARSI, Jf
TE S5 45 1 2 75 Ja AT e I8 WS s 245 LAGERR - 241 80 ik
J£= 65 mmHg. IfiLi FLEL W B >2 mmol/L [ &
AR IR A, AR AR .

1.3 #HFABEHN

O MMz Wi )G, FF6 AIbRIER B,
ABEfst5¢ i, APACHE 11 43 & SOFA 743, 5E3%
M., C M HEHA (CRP), EEEE (PCT),
40 Mg 7 (IL-18 . IL-2R, IL-6, IL-8., IL-10),
LIRSS E KA . [FEE, BIRSMNEIMEREA, 4

3% H LA R 5% S mNGS K. AR 1
B, JRRSE M ZE RS 1, R IO R AR 53]
6 H HME MR M mNGS Kl ; @ ABESS 7~10 d,
PR R MBARE AN B AR S ) mNGS .
1.4 EREMFEEF

IR AEAR B 5 | R A 38 326 52 5 R 2 [ ) vk
I EEBE AP S =, BeFhF ISR AR A T4 5%
1.5 mNGS #&ill77i%
151 FEARREKEE OMmBEAEAR i3 mL
IR AL A2 M B AR R AR A TR, R IR R IR
iz QBIRIFEA : 3~5 mL 51 7B TCH# R
R, -20°CAR-AF K iz,
1.5.2 FEASALER I 305 I TRORE A FiAn v AR
FEHUDNA (MG RN R AR A A ), 3T
Tlumina /=3 &7 F- & AT IE T . 2B A5 08T .
1.6 mNGS &R

AR S Ry S A AR AT R, AR BIREA Y
i IR 4G 5180 (Reads ). K6t F 9180w T
AT AT R 2E 0 10 4375 AL T HLAS A I PRAERAE 7
o I 4
1.7 Hir=ZFHE

K H SPSS 25.0 AbFEHE . TR BORLETTIES
PERE 0 2555400, IEAS A0 A PR A AL +
PrifE2E( Mean + SD )R, AEIEASTEORIA (741 (1Y
IAEEE ) o, BRI n(%) TR Gt
PR ISR e /00 & xRS, DL P<0.05 K
ZRAGFE L

2 #R

21 —RERSH

AHGEGN AT e Iop £ 3 35 3], 2T T A
WP, HpSEr 19 6, Lotk 16, 4% 28~86
A BRI 19 6, & 54.3% 5 MEEETEIR e
BE 1401, 7 40.0% ; LT BE 26, 4 57%.
R CT S5 2A I, K g k1R N 4% (mm )
SN =4H (<50, 50~100, =100) (£ 1),
2.2 JRIFEEK PR

iR ER (£R2): HARMEY R FREILER
MAEFEAS 33 1], SITHAEAS 29 1] i AEA BHE
S50, PHMER 152% ;5 51 EAEA FHYE 16 61, FH
PEA 55.2%, 5 il I35 57 FH A 2 5 | T s % IRl R
SPEME 5 11 B R SR A R I, SRR A
B 5 A R I 555 B | i s 32 25 B
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F 2 BEABEIEMRCEYREFE I mNGS 45153
Table 2 List of routine microbial cultures and mNGS
results at admission for the patients

Table 1 General data of patients

D BB (n=35)
4EHS (%, Mean+SD) 652+12.8
PEST (5, n) 19 (54.3)
MTEPEIRTE (n) 14 (40.0)
90 d NBET™ (n) 2(5.7)
FERIGE (n)

BE IR 19 (543)

R Il 14 (40.0)

PR AN 4 5(14.3)
B (n) 29 (82.9)
Fkt R/ (CT " ERE mm) (n)

<50 10 (28.6)

50~100 19 (54.3)

=100 6 (17.1)
S E A AT (Mean + SD)

WBC ( x 10°/L) 122 +8.7

CRP[mg/L, M(Qr)] 197.8 (183.6)

PCT[ng/mL, M(Qr)] 21 (14.3)
I RTE> B T

FEBERTE] [d, M(Qr)] 21 (14.3)

APACHE T #43 (Mean = SD) 13.5+£58

SOFA 43 [M(Qr)] 4(3.5)

TE: WBC: I H FEL A 4048, IR u i (4~10) x 1071,
CRP : C W&, 1IEF I <10 mg/L, PCT : FEE5HJR,

1EH VLR <0.5 ng/mL

mNGS K I 2% K 1A A 34 B, 5]
A 29 i, i W AEAS A R B0 e B AR 23 41, K
R 67.6%, 5 WLIBAEEAKS H EOR R AR 29 6], K
R 100%, A B B Il 1% 7 A1 il mNGS X FH 1 5
i, UM 11 6 5 515 FR M5 R mNGS W
FEPE 16 61, JoXBAYE. MBS R I mNGS K H
SO SR BH 2 2 TR AR s g (il
W : 67.6% vs. 15.2%, P<0.05 ; 517 : 100% vs.
55.2%, P<0.05).,
23 FWHKRNERSIERIZHTEER

55 MBAEASFN S | RAEAS, ABiF 58 rh 35 4
JHF I B 8 S50 o SR, il AR S B AT (25 1)) o
71.4%. A BERT IR AL mNGS A6 H 7] — 20k
JEAAR S ) 5 o 3% = BRG], 1 mNGS £ B0
WK 18 B, YIFFAIGIR. B EE 3= A5
mNGS £ i [Fl—Bois A 16 61 5 51 s
W, 51 mNGS K Bom e AR 13 61, 55
AR IRIT 1 G FRUGE KRR AR AT mNGS A,
LR MIRFEAS 20 6], DIRBFEA 12 6], 16975
IR AS T S50 I A4 PH M 8 6], Reads U8 A B
ff i 2508/ (P<0.05), 12 Bl hBItE. a7 )E5]
TR REA L BUR R AR Reads B0 A B i i 2508/
(P<0.05) (&l 1),

FFe o s Elbiieet 1. MNGS 51 mNGS
POl ) MR wHEE  MWREHEE R HAE
P02 FRFEEMAE MRTEEMAE  MATEAE MR EAE
P03 ) ) Mgk EmaE R EAE
P04 ) NA A i B A NA
P05 ) () FE=N W FHIKIA
P06 (-) () () Jit ¢ 7 B A1
P07 ) MR HAE  MWREHEAE R HAE
P08 ®) ) ) PEHEADFT R
P09 ) NA it 9% 70 A A NA
P10 FWRFEHEME MRFTEMAE WA EHAE R HAE
P11 ) Jiti 9% i T AT ) il 9% i 25 11 B
P12 FRFEHEME MRFEEME AT HEAE MR EHAE
P13 ) NA Jiti ¢ 7 2 A1 NA
P14 ) NA Jiti ¢ o 5 A1 NA
P15 (=) NA it ¢ 5 R 1A NA
P16 ) NA it ¢ 5 5 1A B NA
P17 NA ) Mg TeEAm W HAE
P18 (=) () W EIRH N
P19 ) WA TeEME  MRTTHEAE R EE
P20 ®) MR ERAE  WREHEAE R HAE
P21 iz MR EEAE RS HEAE R EAE
P22 () ) ) it 9% 70w AE A
P23 NA ) NA Jiti 9 5 T A B
P24 FHRFEEME MRFEEMAE  MATEHEAE O MEEHAE
P25 (-) ) ) Jili 9% i 25 11 B
P26 ) RIBERE PR Bk A SR IAER T
P27 ) Jii 4% 70 B A A ) Jiti 9% 5 TR AT
P28 -) ) F ek eI
P29 ) it 9% 70 e A A ) Jili 9% e 7 A B
P30 ) it 98 70 e A A ) il 9% i TR A
P31 (-) ) FfpEk A BB
P32 ) RIGERE R IFEK R IaEk
P33 ) UNIEE | () PN7E S
P34 (-) () () Jit 98 7 2 AT
P35 (-) () (-) ALK Bk

NA : REKG 5 (=)« RGBSR

24 mNGS REEFIHEENMEWEFRLER

SEER

PR LR W3 S 8 Aok /B3 4 WA . BAE
240, MR I ZH B mNGS A 4 B0 9 5 A
Reads Sz 12253 (1 2), 15 FRBHYEL S B, B
PEAL 18 ] 5 5l UM K IR B4 16 ], FPE4L 13
Bl s 7 PR 4L RS R FE A4S mNGS A H B0
B4 Reads £ T ILKTFRIATEL (P<0.05 ),
SIS R H A S AR Z |, 51w AR
mNGS ¥ H B E0R % 5K Reads B2 557 L4124 &
X (P=0.116 ).
25 mMNGS FEEFIHSHEREEEENXR

AT A B G, AR IR
BWitRHE, 14 BIEENAKTIAL, 21 BIgIATEIRTE
o XF LA HT AL SEAR IR ERE, A48« ABE
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Log,o{Reads)
Log,{Reads)

N,
PN LA AR aTLEE
—8—PlL —8—P2 —8—P3 P4 —@—F5
—8—P7 —@—P9 —8— P10 —@—P12 —@— P13
—8— P14 —@— P15 —8— P16 P17 P18
P19 —@— P20 —8— P2U

—8—P1L —8—P2 —8—F3 P5
—8— P8 —8— P10 —8— P11 —8—F12
—8— P17 —8— P15 —@8— P20 —8— P21

A« IMLEFEA mNGS B : BIHHEA mNGS
K28 S oh BHPER A E Reads 200 0, ZAARFR A Logy, (Reads ).
18 {8 52 1 2 YRR AN, 12 B S8 58 A 2 TR A AR
G, TR DL T
B RTEE MR (A) FISIRIFEAS (B) mNGS 2t #
A Reads 2751k
Fig1 Changes of the number of Reads in blood sample (A) and
drainage fluid sample (B) before and after treatment

40|

@
o

= 35| -
'g 30 %59
£ 5 € .0 I H
5 =l I
P B o

10 20

I35 3% B kel SlHHEEFRRE SRR
A : IMIEFEA B : SIREEA

A c LRGSR B2 AR ML RE A mNGS At B0 514 Reads
BT MIEFRPIELL, P<0.05. B : 5IHHIEFR L S HIEA
ZIE, FHARFEAS mNGS 6 000 S Reads $022 57 481t
=X, P=0.116,

B2  EHMAEYIESRAE R A B AT mNGS K S0
JEfR Reads Xt H

Fig 2 Comparison of the number of pathogenic Reads detected by mNGS
in the positive and negative groups of routine microbial culture

I APACHE [T 343, SOFA ¥4y, fEBEmfa]. st
L K # B, CRP. PCT. IL-1B . IL2R. IL-6.
IL-8, IL-10, FLARSFSLIm =R asi i (£3), WA
B, SOFA W41, Mstae. I t4. m/h
Bobg, Ui, L6, IL-8. IL-10 ZFA 54 .

AW 5 2 S50 AR fili 4% 5 B AP A
(1) 25 {5 i35 mNGS #2014 Reads 5.
G5 RIR - MIEAEAS il 98 0 B {11 1) Reads 2X7E
PR E R TG E L (P=0.321) 5 51K
FEAS R e BE AR 1Y Reads 24, Mg PEIR o g i
FAER A, ZRAGITEE X (P<0.05) (E3).

3 it

TG RYR I E IR IR TR R SR R
R 2T Iz I, L A I AR A
TEZ IR FRE , ARSI R B 7R 45

R 3 WAHEFEIRKTENT I [Mean+ SD) 5i M (Qr) ]
Table 3 Comparison of clinical data between the two
groups[(Mean+SD ) orM (Qr) ]

LD Ryedl (14 %)) dEksadl (2141)  P{HE
g (%) 65 =20 67+16.5 0.485
APACHE 1143 19 (10) 8 (10) 0.955
SOFA 43 7+4 3£2 <0.05
fEBERTE] (d) 23 (14) 18 (14) 0.611
L ABIN 'S 2 (14.3%) 0(0%) <0.05
B S G E A AT

WBC ( x 10°/L) 152+29.7 9.3+10.2 <0.05
PLT ( x10"/L) 86 (61.6) 13.7 (56.2) <0.05
CRP (mg/L) 200 (198.6) 164.4 (177.6) 0.742
PCT (ng/mL) 86+73.2 13.7+39.9 0.105
Lac ( mmol/L) 54+2.1 23+1.5 <0.05
IL-18 (pg/mL) 14 (28.8) 6.2 (2.9) 0.063
IL-2R (U/mL) 4016 (2361.5) 1480 (2029.5) 0.704
IL-6 (pg/mL) 60.1 (484.3) 33.3 (69.6) <0.05
IL-8 (pg/mL) 84 (1937.5) 52 (34.5) <0.05
IL-10 (pg/mL) 20.2 (533.9) 8.5(9.2) <0.05

. WBC Il % L 40 B8 TF 4 PLT « I & 80 i /N A 3
B; CRP: C X B 5 M ; PCT : [ 45 2 )5 ; Lac : L FL#R ; IL .
Interleukin [I4HEA£

o
o

g 30 g 50
€20 €40 . ﬁ
:8’ 10 Bao o
.0 2.0
o Bl ik PRIEL ekl

A IMEFEA mNGS B : SIAAEA mNGS
A : IR AS Hh Reads BU7E 1 20 &8 3 h 22 S RS0 X,
P=0.321. B : BITRIRFEA TR L] Reads 3 TARIRE4, P<0.05
B3 MR R Al AR SO B mNGS R R R e E A0
T Reads 04 Hb
Fig 3 Comparison of the Reads of Klebsiella pneumoniae between the
shock and non-shock groups

AWFFEREH 20 PR e I 5 v e i 355 35 A 5 |
TG T2 B 250500 0 25% . 65%~70%"'2, [l
XTI PR b BB Iy S8 e B il 1 IRIME . ASBIFSE
Wl AR G BRI i i R R R AU
15.2%, SIS AMERRA 55.2%, WESK T X
— 5. mNGS SE&G AR kA, AR
T HUEY G SR, HEREEULRE ( DNA 3 RNA ),
KRN HA, SRE S8R E T 549
FEOHT, —WRMESER AN, B, waE U d
A R AR BRI . mNGS 78 20 FRE g )
RFAA T & TR BRI M,

FERGIX PR AR N T MMl fs , 2238 &
mNGS 95 J AR H R 0 = TR R (I -
67.6% vs. 15.2%, 5IHM : 100% vs. 55.2% ). FIA
AT FE B I I i 3 34 B R AN TR PR F R A, 4G HS
g JE AR FEZ AR LA R (71.4% ), 5 3CHkR
T (14) IV 767 6 200 TR A P e o 322 SRy i % e B A i
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AHIF 5T 2 5] S5 A L TR T P | VR AR
rhESTR T A B R IR T, T AR A AR R ]
PEo IR BN I R IR, B AERIREAR )
mNGS K FF A, 3 H Reads 04/, 2903104
TR X 2 R FIFEAS T Reads B8Ry (ki) 1
1. 8 803, Tk 353 321, Hifil 2 « 1l 438, Sk
16 613 ), HATEF X TR IR PP YR T IS I ARSE IR
B G5, W12 R TR TR R 5 | R IR, mNGS
Kt e A AR B IR IR . X BARR, BGEIRT
PICIER IR JEAA, TTRAE I mNGS HAR VT
T, DT 8 A M PR s 222 8, H8 IR FHZY .

T REAS s A Reads BCHRT L AR BE, 1135
F5 B R IMBAEAS mNGS K H B0 54K Reads
B E TR IR R E . B mNGS & B
R RFEA TP A% R, IR Reads $iik 23
AR PRAEAS A AR e SR AR A R S A TG PR
A REA A R AR BT S R, A AL
TSR 19 AR RO RS TR o 28 E U R I
B5 3R AP R B I VR A i A7 AE T A0 A B0
A, H mNGS BEKE H 8 = 1Y Reads £, 11 JHF Jife i
(51 T 2 M RSE 8L, SRR AE AR B vT 6E,
T LA B9 R AR mNGS #: Hi 0 B0 97 5K Reads
BGREFRAE T B A e

AR K, 2RI AR A& mNGS, 3
S AR T Reads £ 20l o Mg AR v 8 5 Tk
o5 | il % 5w A P 1Y Reads 20 TR L 8
&, WO N BRI A Reads BUFIEYL Y 2 H AL
BIEASG, EIER b, XM 2K v Ak
SO R AT L, R IR T R Y SOFA 143
JAER . M EHANAEI TR, FLRR . IL-6. IL-8. IL-10
ST | E N 11 7 NV e 0 (RN 8
WM TARR B o SR v AR AT LA 1 i e 555
SRR TR AT e e () e SRR RIS | &R
BERE A BN Z —, HAE IR AR 4=
R, ARBEY SO B, Bk
K RIEN B RIGEMA . RAE KB MPN TSRk
AR EERNEZ— 2 gl R
RS, S50 FUHL MG E O RER L 40
6] YR58 A A T . TL-1, TL-2 HA R R, TL-8.
IL-10 v 3455 B 40 TNRE, AEaEPLIE ™ A 40 i 75 1
T 400, HAMRER B, 58 &0 vl fg &b
Ib AR SN P REPEAE T, (H A AT RIS F X0 Jk g
15 FERRIRBOR . AR 04 e i 28 5 v IL-6

IL-8  IL-10 S &34 5, 7R il e il A VR FH d B v
FECRAE WA . RIS

B A8 5 Tl ek A A 00 ki 5 Y A A 1) mNGS B
FEINR, RNALRIE RIS I (BR T BGYs
JEAA ) LHEVRRA BT TRk, R AR AN R i YA
B mNGS B0 L . Il i Ve VX 2ok 1 AR
TCE I R A B B S s ARG — BT,
TXCSREATRAME X A5 Y% . AR R B A T
XoF B 1 e o 2 2 8 5 | O VR AR 4T mNGS
R, SO JEAAR 1) )3 50 5 2% I 2 1 T S
B0 B H 3R g

BT LAE R 3, TCie 2 AR AS I 2 R
BB BRE A, 8 mNGS &, #BnT LU H
TR B4 B B0 AR S L FAR SRR 55 k.
SIS mNGS KU BH % b i AT &, H
TETCIE RS IS [ FE AR, 2 SR AT
M mNGS A&

AWRA —E B mBRM. TR EARER
A I HEEERARC B2 A RiRYT, X aE
23 FERA Y IR AR P 15 97 0 BH M %6 R mNGS K H i
i JRAA Reads 0. IHb7M, mNGS ¥t HJo: b
Bt . ANZAE 1 5 OB A9 Reads 2111
2R AT eI mNGS B 45 S 2 421k, M
S mNGS R P mNGS #lig AT
RrFEA T A RS ., FTRERS th ZFh e
Y, JCRERAE BURREEAAR . BT LIS mNGS 4551
L, FEALEAREER A PFNGE | JRE T H SRR
SEAH R AARAR 220 R B PR . 8 223 A
LN P 00 A AR e, X 2 a i — i R R
T mNGS £ J 2 5 8 Gk i R N . Bl A
YR A, BRI & T 46 T s AR P
WS MR B AR AL AR B SR B I P A, B 2 R
PO | R R]

FlERmE  ITAVEF RN R 25 o

2 X x
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