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[ Abstract ] Objective To analyze the clinical features of patients with pyogenic liver abscess
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(PLA) and the application of mNGS in PLA, thus to provide reference for clinical diagnosis and treatment.
Methods The demographic and clinical data of 549 patients with liver abscess admitted to Zhongshan
Hospital Affiliated to Fudan University from December 2015 to June 2020 were analyzed retrospectively.
According to the detection of Klebsiella pneumoniae in 246 patients with positive etiological test results,
the patients were divided into two groups: KPLA group and nKPLA group, and clinical characteristics of
the two groups were compared. At the same time, the application value of mNGS in PLA was analyzed.
Results Among the 549 patients, the main clinical symptom of PLA was fever (n= 503, 91.6%) and other
clinical symptoms included chills and abdominal pain. Most patients had a single abscess (n= 464, 84.5%)
located in the right lobe (n = 368, 67.0%), with a size between 5 and 10 cm (n= 341, 62.1%). A total of 246
patients had positive etiological test results, including 202 KPLA patients which was the main pathogen of
liver abscess. The prevalence of diabetes and fatty liver was higher in KPLA patients ( P < 0.05), but there
were more culture of liver positive factors in nKPLA patients (P < 0.001). Among the 109 patients with
traditional microbiological results, 92 patients were suspected to KPLA (Klebsiella pneumoniae), of which
14 patients (15.2%) were multidrug resistant (MDR) infection; 17 patients were suspected to nKPLA,
of which 10 patients (58.8%) were MDR infection; the incidence of MDR infection in patients with
nKPLA was significantly higher than that in patients with KPLA (P < 0.05). The positive rate of mNGS
in plasma was 85.2%, the positive rate of traditional microbial culture in plasma was 14.8%, the positive
rate of mNGS in pus was 96.2% and traditional microbial culture in pus was 65.4%. The positive rate of
PLA is usually

manifested as fever, single and at the right lobe of the liver. Klebsiella pneumoniae is the most common

traditional culture was significantly lower than that of mNGS (P < 0.05).Conclusions

pathogenic bacteria of PLA, which is more common in patients with diabetes and fatty liver, while non-
Klebsiella pneumoniae is relatively more common in patients with culture of liver positive factors. The
positive detection rate of mNGS is high, which has a unique advantage in pathogen detection.
[ Keywords ] Pyogenic liver abscess; Clinical features; Microbial characteristics; Multidrug resistant
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Foundation of Shanghai Municipal Science and Technology Commission (21Y11902200)
DOI:10.3760/cma.j.issn.1671-0282.2022.08.013

FERe R (liver abscess, LA) S Ilfi R I 5 UL ) 8%
PebEpers, EEUNEEA M . HE, HiEs et
WA AFNES R A SAE SO Mo 20 B I e 2
T H UL SR IS B, 24 5 I i ) 80% 0 IT4Fk,
T4 & 4 51 (percutaneous catheter drainage,
PCD) AR 12 TP, I I FE R AT T R
AL ER T L RS R A ¢ T Al R e M 0 I AN R
5, e EIRZ. Rz, MW sEm it —2
I B HRHRIE, AN IR e o R A B
VT 35 A A 20 B P e Jeb 140 g s B i 2 A5 AL P
R, et AGE 200, B2l 5ih
I A B Pt — 20 Mes B 0 UG o AT R Sy
T 240 B T R o 283 R I R RRAE - I 43 B mNGS
AR MM Z A, HIGRSIHRAES S

1 ARSI

1.1 —R&EN
[l e YA ER 2 EL o J A Ll R e 2015 4 12

H 2 2020 4 06 A ABERY 549 (51T fith i 4 i TR
PERE, MR 2 Wb e R« OBE A =R A
ol FFXAKE . =5 FFIX IR S5 Im R R B
QMEFREAT . CT 8 MRI S5k A8 7555 F e i 5215
SEE 5 QOHEBRAEAN AT (40 . SS5BMERTIk
Jif o B ELPE AR . AL O . R T A
FFARE AL IRAE )
1.2 MiIRAE

W BB RS B AR . PR ), FEREER
CHEPR . S e . BRIGAT . MR A e . BF
RPN T 1 AR AR S L/ 5 R 45 ),
I RRER (R, Z 7 s IRt | R4 ),
ABEE R LI E oGk (HAM . Sk
M, CIRMVEH. FMEEE, LR ML, b
FRIMLLTER T, Tt 25 PR | ep A/ . e r 45 )
IR e FEAE 3.0 ARifEST SOFA 343 B, FFAMEIR
(MR, MRS AUR . By | MR IR 55 ),
HIT I (BUERME . B S T M 25 |



N>

GRRIS?

B

PE2fRai 2022 4F 8 A% 31 58 8 ] Chin J Emerg Med, August 2022, Vol. 31, No.8

+1093 -

Wi, AMEFFREARSE), BUR (HEBEWIRIZETS ) %5,
1.3 Fit=EH*E

K SPSS 26.0 B kit . 1 2 IE AR
sGERLES AR (x+ S) Fom, Pidl
[B) Hb 4 R R ¢ K 56 5 AR 1B 75 20 A 9 i e )
PL[M (25", 75" Percentile)] s, WiH[a] FbAR
Mann-Whitney U #5607 RHALIR] L ECR F 7
¥ 5 5% Fisher #5HIAGES . LI P < 0.05 H2ERES
-9
1.4 RIEBEFHEE

A FE T5 % 0 R 2B T8 ol B B IS 2248
PZ B awit, #itS . B2021-542,
1.5 EX

JHeR K/ INGE S 2 e B R AR A 224 e i st
B Rt . Z 25 (MDR) & X« #KIR 2012 4F
MDR. XDR. PDR i 25 B8 11 hn i e X1 18
W o BRAR R L BEAAAENE RS, R
AR ARSI 1 AR BT s sl R IR A
B aE R Ve MedEE e S R R
J RS L B 2% B I RE R 2 A E M. S e
s Y4 = 140 mmHg 5 &7 5K = 90 mmHg",
JEWGIFAE X« FE Tl CT F148 H B EAR 5 28
PR R AAMNR T - R DR I e 2 i
I (BRI R R ) 112N FARIGIT .

2 #HR

2.1 HETEFTRRAP ARG R 5 A

549 i PLA 3%, 4Fi% 61 (51, 68) %/, Bk
350 f51] (63.8%), Hi&IFWEIRIG 244 i (44.4%),
o LR 244 1] (34.4%), &I N 5 8% H 2 201 4
(36.6%) ; BFH FEEIGRIERF BN LI (91.6%),
HoAblfs RAER A 98 . FEE. IR S. HBR¥K
7R Z BB B M s %, A, R/NEE
5~10 cm Z [0, SEHGE R A $n KB & H i
RIEFF GV ARRER T & A RET, %K
BEAKSI BE A HR 3 246 1) (44.8%), Hirbfilid vy
{AM (Klebsiella pneumoniae, KP) B R4S H 202 4]
(36.8%) ;5 ¥ J A4 Az ) ) 14 £ 155 1) (28.2%)
HATHG ARG £ 2 148 ] (30.0%). i f &1y
FI R s i Bk e 28 RGBT, Hirb 393 ] (71.6%)
HAEUAE IR T I IR PR AT 48 By e b 2 il 5 13
11 ] (2.0%) £ DM 5 | AN A sl B e B ol 41 7
SNRFFARIGIT 5 14 1] (2.6%) B F AL BRI SE T,
WL 1.

2.2 IERFFELLER

TEA PR PR Z5 R ) 246 BB E H, K
P AR T 2 SR AR, R S e i BB 3 43 A il e
JHMERZE (7 =202) FEAEMTSE IR (n= 44), 5
At s R 20 b, i 98 s B 1 v AR e £ 2 5
JEREIRSE . RN RIAERTE S (P < 0.05), HETT
JE R P 2 SR 2R AR IS (P < 0.05), LI
e A B, il v e i 2H P Thil (12,5 e mol/L vs.
11.4 pmol/L, P =0.001), proBNP (322.9 pg/mL vs.
206.5 pg/mL, P = 0.004), HbAlc (6.7% vs. 6.25%, P =
0.019) %o LUk, Hili v e i 28w i 245 287 e ni fE
PERIAE (15.2% vs. 58.8%, P < 0.05), W3 2,
2.3 mNGS #il$Z R7EFFB B9z A

A5 AT 27 151 20 TR e v £ T LA
A 26 51 B I M RbR AR R B R AT TR AR
Re e mNGS K. 1l mNGS (I FHPEZR N 85.2%,
1 G f A Wy 15 % 1 BRI R N 14.8%, 1l mNGS [
PER WS T MAEYRE R (P < 0.001); MR
NGS 1M RN 96.2%, 1% 58 3 A 9 855 5% 1) B M
KK 65.4%, MW mNGS BRI 5w T4 488
AEYRFE (P <0.05), W3,

3 i
it I I 2 o R 38 0, PLA 2 &2

BEAZE A U, (R T T I e 7 AN ]
Hods . ERBEH, R AT A R R BT AN S8 4 A
[, PRASBIEFE R S Ar 1 4 el P T Ik 26 1
i PRAFIE A B2 R, AN R TN BT
SR A I P ERE , MR R ISR IRIES %

il PR L AR S 2 22 o R M P 1) 2 57 16
BRI, g M2 S ML o AR B JEE S
W DR S8 S 5 e A P B 24 T, AT S 2L
o SR S B S il b BRI 5 S, A
VER—FRSEAE S, ERCIER AT RLgE— 2D fin il ¢
SCRAA SN BB 8, 3R] BEAN 2 e 75 1 1
(R ARSI AEOE T I IR fr i DL B
TRz —, EESERNZR T 0L, AL e vk
BEPRI AR 575 RRPE BR g s ™, R b
il i AR S A B o R n] Y S A R R AR
YU, AT RERMA S T AF TP (835 5 iR s I
WO Z B IRINZ — 5 [, R AT RE 2L
ML R AR e B A R AR A AN T 1 IR
SCFEAA R AT U i R AR, I R E 52
AR AT T4 222 AW R IR 5 TR A A



1094 - e Zs PR 2022 4F 8 A 31 #4581 Chin J Emerg Med, August 2022, Vol. 31, No. 8
A YNTRTE T R 0 — R RO
Table1 The clinical and laboratory data of patients with pyogenic liver abscess
$h7 EEpsED 33 DR 0 B 1 2L 373 DR I 9 1 2 AT SAGHI 26
(n=549) (n=246) (n=155) (n=148)

AR [, M (25", 75™)] 61 (51, 68) 62 (52, 68) 59 (49, 67) 61 (51, 68)
HE (n,%) 350 (63.8) 166 (67.5) 94 (60.6) 90 (60.8)
FERBPR (1,%)

e LA 189 (34.4) 86 (35.0) 54 (34.8) 49 (33.1)

VR 244 (44.4) 123 (50.0) 66 (42.6) 55(37.2)

Ae i IF 184 (33.5) 84 (34.1) 48 (31.0) 52 (35.1)

JE 1 P 0 SR R 2 201 (36.6) 93 (37.8) 49 (31.6) 59 (39.9)
S A KA

WBC[ x 10°/L, M (25", 75" 10.0 (7.3, 13.4) 10.3 (7.62, 13.9) 10.5(7.8,13.8) 8.4 (6.3,11.1)

Neu[%, M (25", 75")]

CRP[mg/L, M (25", 75™)]

PCT[ng/mL, M (25", 75")]
TNF- o [pg/mL, M (25", 75")]
Thil[ w mol/L, M (25", 75™)]
Ser[ wmol/L, M (25", 75™)]
CTnT[ng/mL, M (25", 75™)]
proBNP[pg/mL, M (25", 75™)]
PLT[ x 10°/L, M (25", 75")]

PT[s, M (25", 75™)]

78.1(71.4, 85.3)
90.0 (59.9, 169.3)
0.75 (0.22, 4.23)

14.9 (9.7, 21.8)
11.1 (7.2,17.5)
67.0 (55.0, 82.0)

0.009 (0.005, 0.014)

349.5 (150.8, 947.5)

256.0 (170.5, 364.0)
13.2 (123, 14.2)

79.6 (74.6, 86.7)
107.1 (75.2, 186.2)
1.04 (0.34, 6.49)
18.4 (11.2, 26.6)
12.5 (8.1, 20.6)
69.0 (58.0, 82.0)
0.011 (0.006, 0.014)
322.9 (134.6, 826.1)
246.0 (153.5, 336.5)
13.5 (12.6, 14.7)

D-Dimer[mg/L, M (25", 75")] 2.9(1.4,6.1) 3.0(1.5,6.2)
Glu[mmol/L, M (25", 75™)] 6.8 (5.5, 10.10) 6.7 (5.4,9.3)
HbAIc[%, M (25", 75™)] 6.5 (5.8,9.43) 6.7 (5.8, 10.1)
FARFRAT (n,%)
MERbAE (2K ) 85 (15.5) 45 (18.3)
JHe iz
Vel 368 (67.0) 164 (66.7)
et 129 (23.5) 50 (20.3)
L 52(9.5) 32 (13)
JHefh AN
<5cm 133 (24.3) 48 (19.5)
5~10 cm 341 (62.1) 160 (65)
> 10 cm 75 (13.7) 38 (15.4)
JFAMEIR (n,%)
Jig e B 236 (43.0) 110 (44.7)
I e B 93 (16.9) 49 (19.9)
B I ARG (n,%) 154 (28.1) 68 (27.6)
Jii S g 121 (22.0) 46 (18.7)
I s S e 29 (5.3) 22 (8.9)
SOFA =2 (n,%) 113 (20.6) 62 (25.2)
BT S8R (n,%)
28 R 25 393 (71.6) 225 (91.5)
T AT 11(2.0) 8(3.3)
A 2459 19 (3.5) 11 (4.5)
BT 14 (2.6) 7(2.8)

78.5(70.9, 85.7)
90.0 (59.9, 174.2)
0.84 (0.22, 5.12)
11.5 (8.3, 17.4)
10.5 (6.9, 16.6)
63.0 (54.0, 80.0)
0.008 (0.005, 0.014)
381.2 (167.5, 868.5)
254.0 (166.5, 367.0)
13.3 (124, 14.1)
2.9(1.3,5.8)
6.8 (5.4, 11.1)
6.5(5.8,9.5)

14 (9.0)

107 (69)
30 (19.4)
18 (11.6)

31 (20.0)
100 (64.5)
24 (15.5)

73 (47.1)
23 (14.8)
45 (29)
42 (27.1)
3(1.9)
31 (20.0)

113 (72.9)
3(1.9)
5(3.2)
3(1.9)

742 (64.7,81.7)
70.0 (27.6, 123.9)
0.31(0.12, 1.16)
10.1(9.0, 15.7)
9.3(6.1, 15.0)
67.0 (55.0, 82.3)
0.009 (0.006, 0.016)
513.7 (119.1, 1439.0)
300.0 (205.0, 379.0)
12.7 (12.0, 13.8)
2.5(1.3,5.9)
6.9(5.5,9.3)
6.1(5.6,8.7)

26 (17.6)

97 (65.5)
37(25.5)
14 (9.5)

54 (36.5)
81 (54.7)
13 (8.8)

53(35.8)
21(14.2)
38(25.7)
33(22.3)
4(2.7)
20 (13.5)

55(37.2)
0(0.0)
3(2.0)
4(2.7)

e S ERE DR | BRI IR B R, 5 RS
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R BHE R BPRIIRAH . ERE SRR 5
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I R i T Byl e I A T U
fib, 5—Jr, XIEREEREME AT R Z
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Table 2 Clinical features analysis of the KPLA and nKPLA groups
b Jili S SR EL (n = 202) M v DA (n = 44) P1H
RS [, M (25", 75")] 62 (52, 68) 62 (55, 67) 0.467
B (n,%) 131 (64.9) 35(79.5) 0.059
SEREBERR (n,%)
Il 75 (37.1) 11 (25) 0.126
WP 108 (53.5) 15 (34.1) 0.020
g5 I 76 (37.6) 8(18.2) 0.014
WE P SRR 2 (n,%) 60 (29.7) 33 (75) < 0.001
S KA
WBCJ x 10°/L, M (25", 75")] 10.3 (7.6, 13.9) 9.4 (6.7,14.7) 0.982
Neu [%, M (25", 75™)] 79.6 (74.6, 86.7) 78.3 (72.5,84.6) 0.334
CRP[mg/L, M (25", 75")] 107.1(75.2, 186.2) 106.7 (58.9, 169.9) 0.142
PCT[ng/mL, M (25", 75")] 1.0 (0.3, 6.5) 0.9 (0.3,3.9) 0.004
TNF- o [pg/mL, M (25", 75™)] 18.4 (11.2, 26.6) 222(13.1,23.8) 0.799
Tbil[ w mol/L, M (25", 75")] 12.5 (8.1, 20.6) 11.4 (7.7, 18.5) 0.001
Ser[ . mol/L, M (25", 75™)] 69.0 (58.0, 82.0) 69.0 (56.0, 85.0) 0.487
CTnT[ng/mL, M (25", 75™)] 0.008 (0.005, 0.014) 0.006 (0.004, 0.011) 0.479
proBNP[pg/mL, M (25", 75™)] 322.9 (1347, 826.2) 206.5 (107.3, 396.7) 0.004
PLT[ x 10°/L, M (25", 75")] 246.0 (153.5, 336.5) 256.0 (176.0, 319.0) 0.738
PT[s, M (25", 75™)] 13.4 (12.6, 14.7) 14.0 (12.8, 15.3) 0.191
D-Dimer[mg/L, M (25", 75")] 3.0(1.5,62) 2.3(1.6,7.1) 0.657
Glu [mmol/L, M (25", 75™)] 6.7 (5.4,9.3) 5.9(5.0,7.5) 0.023
HbAlc [%, M (25", 75™)] 6.7 (5.8,10.1) 6.3 (5.6, 6.8) 0.019
i 245 BRI B SR (n,%) 92 (45.5) 17 (38.6) 0.403
EA B 14 (15.2) 10 (58.8) < 0.001
L Em 25 78 (84.8) 7(41.2)
WARFRA (n,%)
MNP A% (2 K) 37 (18.3) 8 (18.2) 0.983
A 0.392
it 132 (65.3) 32(72.7)
et 41 (20.3) 9 (20.5)
XLt 29 (14.4) 3(6.8)
JHeIn AN 0.357
<5cm 36 (17.8) 12 (27.3)
5~10 cm 134 (66.3) 26 (59.1)
> 10 cm 32(15.8) 6 (13.6)
JEAMER (7,%)
i Fs FRHR 87 (43.1) 23 (52.3) 0.266
s R 36 (17.8) 13 (29.5) 0.078
G I HADTEOIRGE (n,%)) 56 (27.7) 12 (27.3) 1.000
iR 40 (19.8) 6 (13.6) 0.342
i SRR 15 (7.4) 7(15.9) 0.084
SOFA =24} (n,%) 50 (24.8) 12 (27.3) 0.727
BT SER (n,%)
28 B il 184 (91.1) 41(93.2) 0.653
TR FARIGIT 6(3) 2(4.5) 0.636
M2 9 (4.5) 2(4.5) 1.000
e 5(2.5) 2 (4.5) 0.717

F3 M/ MRS mNGS FHPER LAL (n.%)
Table 3 Comparison of positive rate between blood/pus
culture and mNGS(n,%)

FEARD T i (n=27) P

M (n=26) P1i

B
PR 4(14.8) 17 (65.4)
Btk 23(852) 9(34.6)

NGS < 0.001 0.021
B 23(85.2) 25(96.2)

BT 4(14.8) 1(3.8)

BEV: 2% 0 35 s T A2k 3 35 (85.2% vs. 14.8%, P
< 0.001) , M mNGS PHE R [E AL = T MR R 77
(96.2% vs. 65.4%, P < 0.05), %7 mNGS 4% AR 7F
GBI T ERLE 5 B, ZEAREA —EAR
A, BRI A E SO B AR R E R, HARR
JEAR AR BRI BT P B . BECRRT . AT AR X TR
MESE, T AR H AT mNGS BARA G 2k i
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