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[Abstract] Objective To analyze the clinical characteristics of patients with Klebsiella pneumoniae liver abscess
(KPLA), understand the carrying of virulence gene of Klebsiella pneumoniae (KP), and provide reference for clini-
cal early diagnosis and rational treatment. Methods Clinical data of 34 patients with positive pus culture for bacte-
rial liver abscess in the Affiliated Hospital of Jiangsu University from July 2017 to August 2019 were retrospectively
analyzed, and were divided into KPLA group and non-KPLA (NKPLA) group. VITEK 2 Compact automatic
microbial identification and antimicrobial susceptibility analyzer were used for bacterial identification and antimicrobi-
al susceptibility testing, string test was conducted for hypermucoviscous KP, polymerase chain reaction (PCR) was
used to detect antimicrobial resistance genes, capsular serotype and virulence genes, results were statistically analyzed.
Results Among 34 cases of bacterial liver abscess cases, 22 patients were with KPLLA. Most patients in KPLA
group had underlying disease diabetes mellitus, while patients in NKPLA group had underlying disease biliary tract
disease or malignant tumor. Only 2 (9. 1%) of 22 KP strains were both resistant to ciprofloxacin, levofloxacin and
compound sulfamethoxazole, 2 extended-spectrum f-lactamases (ESBLs) resistance genes were detected from 22

strains of KP, which were blarpy (36. 4%) and blacrsa: (27.3%). 22 strains of KP were hypervirulent Klebsiella
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pneumoniae (hvKP), 5 kinds of hypervirulent capsular serotypes were detected, and K1 was the main serotype,

accounting for 68.2%. 22 strains of KP all carried virulence genes rmpA, iucA, iroB and iutA. Conclusion KPLA

is more common in middle-aged and old men, most are with underlying disease diabetes mellitus. all strains are

hvKP, mainly K1 serotype, and carry a large number of virulence genes, resistance rate to commonly used antimi-

crobial agents is low, but it can carry resistance genes, which needs to be paid great attention by clinicians.
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Table 1 Primer sequences of capsular serotypes, antimicro-
bial resistance genes and virulence genes
oK Bk
J# (bp) HEECC)

S 2R 5557 —>37)

K F:GGTGCTCTTTACATCATTGC 1 283 50
R:GCAATGGCCATTTGCGTTAG -

K2 F:GACCCGATATTCATACTTGACAGAG " -
R:CCTGAAGTAAAATCGTAAATAGATGGC

K5 F: TGGTAGTGATGCTCGCGA 280 53
> R:CCTGAACCCACCCCAATC

K16 F:GTGCTTAACGGAGAACTGAAC 932 53
R:CCTCACCTGGAAGAAGTGTA

K20 F:CGGTGCTACAGTGCATCATT 241 5
R:GTTATACGA TGCTCAGTCGC :

K54 F:CATTAGCTCAGTGGTTGGCT o 5
R:GCTTGACAAACACCATAGCAG

K57 F:CTCAGGGCTAGAAGTGTCAT 1037 5
’ R:CACTAACCCAGAAAGTCGAG : i

F: TGTCACTGTATCGCCGTCCTCA
R:GTGCTCTACAGAAAACC

B F.GAAGCTGAGCACCGCATTAG o2 .
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Blaypc

010 55
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magA . o . . 1283 59
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F: GGTTGGGTCAGCAATCGTA

weal g ACTATTCCGCCAACTTTTGC 165 58
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Table 2 Comparison of clinical characteristics between

patients in KPLA group and NKPLA group

KPLA 4 NKPLA 4
W PR <n:22>E <n:12>E vz r
AR B 62.65%12.67 63.3+15.5 0.16 0.87
5 = 0.22
5 14(63. 6) 5(41.7)
s 8(36. 4) 7(58. 3)
B it
W PR i 13(59. 1) 2016.7) - 0.03
Lo 1ML A5 R 8(36.4) 5(41.7) - 0.99
JIFL 38 9% 6(27.3) 9(75.0) - 0.01
S b R 0€0. 0) 5(41.7) - 0. 003
I 1A 2% 2
FemE AR CC) 6.13 0.11
<37.3 3(13.6) 1(8.3)
37.3~38.0 3(13.6) 3(25.0)
38.1~39.0 4(18.2) 6(50.0)
39.1~41.0 12(54.5) 2(16.7)
i 9 8(36. 4) 7(58. 3) - 0.29
Zh 5(22.7) 5(41.7) - 0.27
F B A A
iﬁﬂjﬁ@filﬁ 14.38%£5.94 11.75£4.90 1.30 0.20
PP ERIAI T 3 (%) 85.16+7.16 84,58 £8.43  0.21  0.84
CRP(mg/L) 161.9 10 -0.73 0.48
(128.4,213.4) (81.7,236.7)
9. ¢ 34.85
ALTU/L) <32.;11)7.2> (22.;,:;.@71'4“ 0-17
AST(U/L) 20-45 29.8 -1.44 0.15
(29.5,106)  (21.6,40.4)
ALB(U/L) 28.77+5.27 30.53%5.13 0.94 0.36
AR
¥R Jifr A~ i
HA 16(72.7) 10(83.3) - 0.68
E 20 6(27.3) 2(16.7)
i Ao 3.45  0.18
JH 22wt 3(13.6) 5(41.7)
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R 2(9.1) 1(8.3)
Jie it /N Cem)
5~10 18(81.8) 11091, 7) = 0.63
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AE B i 1) (D 16(13, 29)  22(15, 30) —0.83 0.43
BB 25 P 00 FH e (D
<14 8(36. 4) 3(25.0) 0.46 0.79
15~28 8(36.4) 5(41.7)
>28 6(27.2) 4(33.3)
SN N 21(95.5) 10(83.3) - 0.28
T 1(4.5) 2(16.7)

Wi — FmR R Fisher’s BT HR . CRP 2% 0~10 mg/L;
ALT 2% 7~40 U/L; AST 2 # {8 13~35 U/L; ALB & #* (i

40~55 U/L,
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2.3 wHARAMLER 22 kIR EAREPIL
Kt 2 Ff ESBLs £ (blaren Bl blacrsa: ) s A Ko H
T T 20 T L X (Dlagpe B Dlaxow )« Hirh 8 B il 48
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Figure 1 PCR detection results of ESBLs gene of Klebsiella

pneumoniae
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iroBLiutA Fl weaG #EAH R N 100. 0% ;5 peg-
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it A, K1 ML B LA 9 Fhag g 5 DR [R]85 07 Oy 3 5 7
K2 #1 K57 Il & B sp rmpA + rmpA2 + weaG +
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#2303 K20 K54 MR AL B rmp A + weaG +
iucA+iroB+ peg-344 + terB+iutA, W3 3,
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Figure 2 PCR detection results of different capsule sero-

types of Klebsiella pneumoniae

M: DNA 7 TR MEY ;1 ~9: rmpA, magA . weaG, iutA,
rmpA2, peg-344 iroB.iucA terB T4 BH P 45 B vk & .
3 il 5% e AR TR A5 bR ) B P I PCR A ) 25 2R

Figure 3 PCR detection results of different virulence genes

of Klebsiella pneumoniae
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Table 3 Virulence genes carried by different capsular serotypes

1ML 7 2 SRR EVIE Tk LR S 733 R EE ()
K1 15 rmpA+ rmpAs, + magA + weaG + iucA+ iroB+ peg-344 + terB+ iut A 12 80. 0
rmpA+ magA + weaG+ iucA+iroB+ peg-344 + iut A 2 13.3
rmpA+ magA + weaG + iucA + iroB+ iwt A 1 6.7
K2 3 rmpA+rmpAs + weaG + iuc A+ iroB+ peg-344 + terB+ iut A 2 66.7
rmpA + weaG + iuc A+ iroB+ peg-344 + terB + iut A 1 33.3
K20 1 rmpA+ weaG+ iucA+ iroB+ peg-344 + terB+ iut A 1 100. 0
K54 1 rmpA+ weaG + iuc A+ iroB+ peg-344 + terB+ iut A 1 100. 0
K57 1 rmpA+rmpA; + weaG + iuc A+ iroB+ peg-344 + terB+ iut A 1 100. 0
2R A7 7 1 rmpA + weaG + iucA + iroB+ peg-344 + terB+ iut A 1 100. 0
S5 B T e T 25 A 5 0 25 40 1
3 i3tig BURA A 100, 0%, AT BESS 5| 2 JHF I I 14 fili 52 o

it 9 v T A B R T8 2L B AT B L T 5k A 4
PR B8 I e | L A e e A 2o B R MR Y L T AR
e iR TR AN S LB T KR A W A
BLA W) FZ 8RN . B §r e iR 58 5 10 5 800
BLA B 5P MM i 43% ~66%"", & H & BLA
M R E R 2 — A s R L i%BE BLA B
Z Jph A M il 9 T E AN R e L R BUR I o
63.6% ., 5 NKPLA 4] # % #] b, KPLA 4 % T h#
PR BB S i NKPLA W 47 % F 47 JIH 38 5 95 o8 2k
i 96 S Ak 5 1) A L 1 G SR B R A TR O B S 1R Y
BLA W] fig 5 & & B 5 5 il % A o, i BE A
W57 2 BB R % & BLA B2k 57 /G B R &
I HLiF & B B BLA W EUR H 2 W il 4 v &
THTE . AT RES B B PR AR DL S IR K
S0 17 BRS040 R R b R A I T RE
AR T A0 A A B A . AN R A 2
0 U I 265 B ol AL AR J0 30 0 38 s 1, S BOML A X 40
F T R RE 0 R DS T NKPLA I 5 4 % F
TE P AT g A L BR T IR R LA e s g
K 30 T 8 2 e T JIR T8 AT BEL | 2 A A ) 245 4 1 A0
1 AR HE 52 B i 38 20 5 B 5 i IR BE I IIE
prage,

W& BT 2500 1) 2 A T Ih 48 s AN A Y T
2P AT 1 5 T HLIE T Bl T R 0 2 4% e R A A
RS 38 A 1 T 45 I DR PRk G 3R 9T Ok R
PR 222, SR ASHIE 5T 45 S R 51 R BT R B 6 il
2 5, T AR RGN DR 8 FH 0 1 245 40 1 T 24 23 41K L X
A2 BRAT 5 0T AR B IR B BTN VD B L 8 i AR T

AT 29 hvKP., H il 2 5 75 0 1 = B8 1 5 I 25 1%
BN WA & BB A S, Wk, B Al B iR
B AV BR BT SR I I 1) 36 97 R BT 24 ) e A X
B/, (ABESE i hvKP AT HEH ESBLs fit 25 3
AFTE I BRI T 25 PE A R BB . AE G RIB T Th
A B DU 259 - 4E 2% hvKP i 24 B AR 1) H 8L
Jifi R AN ¥ AR E LR Z
W 285 B 2R Rk 2B Ak O R K H v I 2 R K 2
O F 2R W 2 3 hvKP B A FRE
PER) B . SN A B Tl 58 5 0 s RS
T 3 b PR ORL A0 M A W Y TR Bk R TE T AR g
A MR IERE 2 B (K B IED 43 AL, LR il R
S AR 43 78 i MR I v A L Hodh K1 K2, K5,
K16,K20,K54 Fl K57 #iA K 2 i 7 1 I 7% 2 K1
RUA K2 B ki 0L L8 oY o K AR
7Y b X H UL O AL AR B O b 3R R
5 i #E J7 IR R 4 0k KL K2, K20, K54
FIK57. BL K1 A L 68, 200, 5 BEAE A OC
HEARRE 8] K1 RUE hvKP 5 DL i i 5
AT B R A 10w ) T R 5 R 2 A
FMERETEDENRN, W rmpA.rmpA, .magA . wcaG;
SRR A AR K B FE ) BE L A ducA L iroB, terB,
it A, TR magA 5 hvKP G A XK.
IAFAE T K1 BB B0k o m B R AL R A 7
K0, Struve %5050 B bk 5L R E AT 43 & SR
Y K1 BB RE RO 5K B 35 mag A S5 R 1A A
B—2, TR mag A BEH 2 K1 BURR AT BE P, AR
s R —E, AT hvKP A 4 i )
FH rmpA.iucA.iroB. iut A, P SCHEREY IR E , W
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T TR bR B ) 2R AN A ELRRAE TR A R O R fR D
KL b AETE B 36 8 g 1%, o A 45 duc.iro. peg-344,
rmpA F ormpA, . B 1 FORA] B W hvKP 1 5
J1.7€ hvKP M8UR h R EEAEM ., Ye 5 1
G817 AL DX R A5 P I e Jir £ 3 3 B9 19 40 Bk hvKp
Bk, T B A iuc.iro rmpA Fl rmpA, .,
ABEgE hvKP E 2 #5H A 5 FidE )y 3k ) e 2
hvKP 5| I i i AS AT ke 20 ) BE PR, peg-344 J&
hvKp ¥ 53 L A2 T hvKp 2 07 R L g5 A
a5 H . RIS E A hvKP 4530 B9 7E R i 1 3
L o peg-344 J PR HL A e 09 oE o Mk L B0 PE FRR
SEPERY L AR 9Y R % 3 A E hvKP [ 4 A R R
95.5%.,

25 TR % B KPLA £ % T 2R B R A
W PR Bl 1 R L B 04 il R e B A R A Ok
hvKP, Ll K1 IfiLig & £ - 2 3 H L H
X I A 55 L B 24 400 Tiif 24 2R A0 o (HL AT 485 345 Tiif 24 3%
. 5 g R DR P A v BE FE A & FE B i 259
/> hvKP i 2 5 pk i B
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