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Clinical features of hypervirulent Klebsiella pneumoniae bloodstream in-

fection

MA Rong , WANG Xiao-dan, NIE Da-ping ( The Second Hospital of Dalian Medical Univer-
sity s Dalian 116027, China)

[Abstract] Objective To understand the microbiological and clinical features of bloodstream infection(BSI) with
high virulent Klebsiella pneumoniae (hvKP). Methods The strains and clinical data of 159 patients with Klebsiella
pneumoniae (K. pneumoniae) BSI at the Second Hospital of Dalian Medical University from April 2013 to March
2016 were collected. Statistical analysis was performed using SPSS 19. 0 software. Results 35.22% (56/159)of pa-
tients were with hvKP BSI, K1 and K2 serotypes in hvKP BSI accounted for 51. 79% and 26. 79% respectively. The
main source of hvKP BSI was liver abscess(n = 26,46. 43 %) ,the classic type of K. pneumoniae (cKP) BSI was pri-
mary bacteremia(n = 41,39. 81%). Difference in different types of infection between two groups of patients was sta-
tistically significant(y* =57. 782, P<C0. 001),89. 29% of hvKP BSI was community-associated infection(CAI), and
73.79% of cKP BSI was healthcare-associated infection (HAI). Difference in underlying diseases between two
groups of patients was statistically significant(3’ = 36.532,P<C0. 001),50. 00% of hvKP BSI patients had diabetes,
45.63% of cKP BSI patients had malignant tumor. Icidence of septic shock in hvKP BSI patients was higher than
that of ¢cKP BSI patients (32. 14% vs 8. 74%; y* = 14. 096, P<C0. 001). The proportion of ESBLs-producing of
hvKP and cKP were 5.36% (3/56)and 47.57% (49/103) respectively, difference was statistically significant(y* =
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29.375,P<C0.001). Klebsiella pneumoniae carbapemase(KPC)-producing hvKP was not found. Resistance rates of

hvKP to ceftazidime, ceftriaxone, cefepime, aztreonam, gentamicin, levofloxacin, and compound sulfamethoxazole

were all lower than cKP(all P<C0.05). Conclusion hvKP BSI is common in CAI, infection sources and underlying

diseases are difference from cKP BSI, hvKP BSI is prone to cause septic shock. Both laboratories and clinicians

should pay attention to hvKP infection and the change trend of antimicrobial resistance.

[Key words| hypervirulent Klebsiella pneumoniae ; classic Klebsiella pneumoniae ; Klebsiella pneumoniae ; blood-

stream infection; community-associated infection; healthcare-associated infection
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Table 1 Primers and product sizes of PCR amplification of capsular types K1 and K2, and rmpA gene
H i 519 FEA(57-3) 724 (bp)
Capsular type K1 MagAF1 GGTGCTCTTTACATCATTGC 1283
MagARI1 GCAATGGCCATTTGCGTTAG
Capsular type K2 wzy_K2-F1 GACCCGATATTCATACTTGACAGAG 641
wzy_k2-R1 CCTGAAGTAAAATCGTAAATAGATGGC
rmp A rmpA-F ACTGGGCTACCTCTGCTTCA 516
rmpA-R CTTGCATGAGCCATCTTTCA
1.3 %t o4 JWJH SPSS 19. 0 B 7554 2.2 hvKP 4= cKP BSI & % & # kB hvKP BSI

7. BRI o %, P<0. 05 J2E 5 AR 5
IS S8
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Figure 1

hvKP K1.K2 Fll rmpA F:H PCR § 1 7= 4 e, 3k &
Electrophoresis map of polymerase chain reaction
amplification products of K1, K2 and rmpA gene
of hvKP

R 2 cKP KARIMEH hvKP BSI YLk H 0 1h
Table 2 Infection sources of ¢cKP BSI and different serotypes of hvKP BSI

Rk hvKP KPLHIC) ]

IR KIBE) K2 M) Fofhmp ANHLBIC%) ] ¢ '
JH e i 18 8 0 26(46. 43) 0€0. 00)
Ji % P T I AE 2 1 4 7(12.50) 41(39.81)
CAP 5 5 3 13(23.21) 7(6.80)
5% e 345 P il % (HAP) 0 1 1 2(3.57) 16(15.53)
JIF 35 R e 3 0 2 5(8.93) 28(27.18)
N E YN 1 0 2 3(5.36) 11(10. 68)
ait 29 15 12 56 (100. 00) 103(100. 00)

2.3 hvKP fe cKP BSI & % I & 4F % hvKP #il (73.79%0) « Wi BB 3 AN [R) S il 2 55 449 o L 3¢ 22 57

cKP BSI 8B #H 7EAEH M5 .30 d NIET-1H &0 LL 3K
2R TG R E () P>0.05), WA BEHE AR
JRYL BRI, 22 A Gt #F L (= 57. 782,
P<<0.001), hvKP BSI # # LIk X 35158 ¥ 5
(89.29%), cKP BSI 2t % LI E B 4 18 0 &

G L (7 = 36,532, P<<0.001) , hvKP BSI
B R B IRE (50. 00%) ,cKP BSI % £ 5 N
M iR (45.63%) , hvKP BSI H e Mk 5 &
AR ET cKP BSI (32, 14% vs 8. 74%) , £ 5H
A Gt 27 L (2 = 14,096, P<<0. 001), W 3.,
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Table 3  Clinical features of patients with hvKP BSI and
cKP BSI(No. of cases[ % ])
FEAE R hvKP(n=56) cKP(n=103) Xz P
AR () 0.879  0.348
=60 25(44.64) 54(52.43)
<60 31(55.36) 49(47.57)
5 0.018  0.892
%5 32(57.14) 60(58. 25)
s 24(42.86) 43(41.75)
YL H5 A 57.782 <<0. 001
X AR AT 50(89. 29) 27(26.21)
152 BE AR A5 1 6(10.71) 76(73.79)
FE AR 36.532 <<0.001
i IR 28(50. 00) 32(31.07)
JIFL 38 95 5 2(3.57) 4(3.88)
iR &4 5(8.93) 13012, 62)
I I 5% 9 2(3.57) 14(13.59)
P 2(3.57) 8(7.77)
T bR 7(12.50) 47(45.63)
Jiti #4895 1(1.79) 3(2.91)
O 1(1.79) 1€0.97)
A &Rtk ges  2(3.57) 0€0. 00)
TG e i B 9 8(14.29) 1€0.97)
MR 5 14. 096 <<0. 001
B 18(32.14) 9(8.74)
& 38(67. 86) 94(91. 26)
30 d HFETS 2,323 0.127
= 4(7.14) 16(15.53)
7 52(92. 86) 87(84. 47)

2.4 hvKP # cKP 5t7% W38 25 4 o9 @t 25 5 L
hvKP y* ESBLs i [t 3% N 5.36% (3/56), cKP j*

ESBLs [y HLZH 47.57% (49/103), ~HF 2R H 5
TR (7 =29.375,P<<0. 001, KRR KPC
(9 hvKP, hvKP b3kl e | Sk 18 il A Sk AL s
S ROR B R 2 AR D R R T e T R
Mif 25 R IR T cKP. 22 73 H Geit s L (¥ P<

0.05), W4,
3 itig

AHEFE s 159 il fili 4 58 A B BSI & 3
56 il hvKP BSI, /i 35.22%, H i, K1 Fil K2 #
5 78.57% (44/56), H K1 Bl s H A HEIiE £ T
K2 7, 56 f§i] hvKP BSI 14t X 3R 15 1 & 4y 50 fi
(789,29 %0 B e ofe R 3 2 I IR b A CAP, 5 3
BRUOTUHRGE — 8. hvKP BB R R R A . 5 &
W I8 451 T LR S 2 R G0, F 1 3 58 hvKP & B 3
I 22 WE RE 7 4 e 20 TR 2 28 0 R HR AT v v R 40 A
Wi 1 B T3 A 26H 5 T LB A1 e i R e TG 35 Atk 5 5 11
@Fﬁ‘)\o A WF 58 o hvKP BSI o8 bR i B8 & A
)0 %0, TG Bl BT IR YL N 14, 29% . 5 T cKP
BSI E’J 31.07% 1 0.97% ., cKP BSI ERYL sk £ 3
JE D A T T ILAE I JE SRR e R HAP, Rl 5 g 32 2
R . SRR 2 e B R TR BST R E AR IR S
PR 25 5 JCGE 12 2 S

%k 4 hvKP 5 cKP % WL B 25 Yt 25 75
Table 4 Antimicrobial resistance of hvKP and cKP

s hvKP(n=56) cKP(n=103) 5

L il 25 B 2% ) il 25 B i 2% ) x i
WR 3L 74 b/t e 28 381 0 0.00 10 9.71 0.015*
K 7t A mE 1 1.79 29 28.16 16.479  <C0.001
3 160y A 3 5.36 49 47.57 29,375  <C0.001
S 5 0 0. 00 18 17. 48 11. 036 0. 001
A 3 5.36 31 30. 10 13.208  <<0.001
W e 5 0 0. 00 4 3.88 0.298*
{0 Sy N1 0 0.00 7 6. 80 0.052"
KAEER 3 5.36 22 21. 36 7.010 0. 008
AER R 3 5.36 20 19. 42 5.796 0.016
L7 1 g Y 3 5.36 20 19. 42 5. 796 0.016

* ; Fisher #i V) 33k
hvKP BSTHS £ 1 T BB R/ IRHERE BB, RBTST hvKP BSTBUMEAK 58 % 2 % g

PRve KU . A BIF T 3 WA i 48 5 T A B BST
H . hvKP 5 RS EIR E B R A5G, BRI T
3 1 ek K2 Bl 58 v 11 B SO il % L /R AE 24 h

T cKP BSI., {H 30 d NYist %5 cKP BSI % H %=
5. hvKP BST & e P IR ox 3= 22 5 v A8 i e i 7
CAP, & A R YL MR va % 77. 78 % 1 Ho A 1 PR 5
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