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[Abstract] Objective To explore the antimicrobial resistance of carbapenem-resistant Klebsiella pneumoniae
(CRKP) isolated from blood and the related risk factors for infection in patients. Methods Clinical data of 383 KP-
infected patients from whose blood Klebsiella pneumoniae (KP) were isolated during hospitalization period in a hos-
pital from January 2018 to December 2021 were retrospectively analyzed. Patients were divided into CRKP group (n
=114) and non-CRKP group (n=269) based on antimicrobial resistance. According to the prognosis, 114 patients
in the CRKP group were subdivided into the death group (n=30) and the survival group (n=84). General informa-

tion, underlying diseases, antimicrobial use, and infection outcomes of two groups of patients were compared, and
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risk factors for infection and death after infection were analyzed. Results The resistance rates of KP to tigecycline
and compound sulfamethoxazole showed upward trends, with statistically significant differences ( both P =0. 008).
The CRKP group had higher resistance rates to amikacin, aztreonam, compound sulfamethoxazole, ciprofloxacin,
cefepime, cefoperazone/sulbactam, piperacillin/tazobactam, tigecycline, ceftazidime, tobramycin, and levofloxacin,
as well as higher in-hospital mortality than the non-CRKP group., with statistically significant differences (all P<Z0. 05).
Acute pancreatitis prior to infection (OR = 16. 564, P<C0.001) . hypoalbuminemia (OR = 8. 588, P<C0.001), stay in in-
tensive care unit prior to infection (OR =2.733, P=10.017), blood transfusion (OR =3.968, P=0.001), broncho-
scopy (OR=5.194, P=0.014), surgery within 30 days prior to infection (OR = 2. 603, P=0.010), and treatment
with carbapenems (OR=2. 663, P = 0. 011) were independent risk factors for the development of CRKP blood-
stream infection (BSD. Cardiac insufficiency before infection (OR =11.094, P =10.001), combined with pulmonary
infection (OR =20.801, P=0.010), septic shock (OR=9.783, P=0.002), disturbance of consciousness (OR =
11.648, P=0.001), and receiving glucocorticoid treatment (OR =5. 333, P =0.018) were independent risk factors
for mortality in patients with CRKP BSI. Conclusion The resistance rate of KP from BSI to tigecycline and com-
pound sulfamethoxazole presents upward trend. Underlying diseases, invasive procedures, and carbapenem treat-

ment are closely related to CRKP BSI. Cardiac insufficiency, pulmonary infection, septic shock, disturbance of con-

sciousness, and glucocorticoid treatment can lead to death of patients with CRKP BSI.
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Table 1 Antimicrobial resistance of KP from blood specimens, 2018 — 2021 (No. of isolates [ % )
HLEZ5Y 2018 4E(n=71) 2019 4F (= 92) 2020 4F (n=128) 2021 4 (n=92) P P
WR L 75 AR/l s (4 38 31(43.7) 33(35.9) 51(39.8) 38(41.3) 0. 102 0. 750
Sk 9t At B 28(39. 4) 38(41.3) 49(38. 3) 37(40.2) 0.219 0. 640
Sk 7 i 30(42.3) 37(40.2) 55(43.0) 37(40.2) 1.323 0.250
K FELUR AR / 47 B 31 23(32. 4) 29(31.5) 41(32.0) 32(34.8) 0. 065 0.799
A rg 30(42.3) 37(40.2) 54(42.2) 37(40.2) 0. 069 0.792
W 5 20(28.2) 27(29.3) 38(29.7) 29(31.5) 0.278 0.598
Py 20(28.2) 27(29.3) 38(29.7) 29(31.5) 0.209 0. 647
BToK K 2 §(11.3) 15(16. 3) 26(20. 3) 15(16. 3) 1.031 0.310
TS 9(12.7) 16(17. 4) 28(21.9) 16(17.4) 0.529 0. 467
B IER R 1(1.6)* 6(6.7)" 13(10.2) 12(13. 6)¢ 6. 962 0. 008
Yk =N R 26(36.6) 35(38.0) 46(35.9) 36(39. 1) 0.970 0.325
HHY R 31(43.7) 45(48.9) 55(43. 0) 37(40.2) 0.078 0. 780
5T T i R T e 15(21. 1) 9(9.8) 35(27.3) 29(31.5) 6. 947 0.008
ZHERB 04 1(2.1)¢ 0f 2(2.2)¢ 0. 846 0. 358
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Table 2 Comparison of antimicrobial resistance between
CRKP group and non-CRKP group (No. of iso-

lates [ % ])

CRKP 4 non-CRKP 4
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2 75 Tt e FE TS s 51(44.7)  37(13.8) 24,15 <<0.001
ZRER B 2(2.6)°¢ 1€0. 6)4 0.488  0.485
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Table 3 Department distribution of KP and detection result
of CRKP in patients from whose blood KP were
isolated (No. of isolates [ % )

= KP(n=383) CRKP
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53 U —Fk 6(1.6) 0(0)
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<0.001) &Y HT A ICUCOR = 2. 733,95% CI
1.197~6. 239, P = 0. 017) 4 Ifi. C(OR = 3. 968,95 % CI ;
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Table 4 Comparison of general information between patients in CRKP group and non-CRKP group

RIS MQ 57(45,66)  61(54,68) —2.519 0. 012|BRYL AT =2 ANk
Q)] L% ]

HLARIE < 53(46.5)  10(3.7)  106.591 <<0.001
AfE ICULHI (%) ] 69(60. 5) 26(9.7) 111,047 <. BARE 99(86.8)  120(44.6)  58.326 <C0.001
GIR R 89(78.1)  77(28.6)  79.716 <<0.001
Bk E 79(69. 3) 85(31.6)  46.478 <C0.001
SRR T AR S e FIRE 76(66.7)  29(10.8)  125.669 <<0.001
AP0 ] e 51(44.7)  26(9.7) 61.313 <<0.001
IR 4 37(32.5) 47(17.5) 10499 0.001|| 4 67(58. 8) 31C11.5)  93.874 <0.001
T8 A 15(13.2)  58(21.6)  3.665  0.056| £ HK 7 35(30.7)  6(2.2)  67.898 <0.001
Z bR g 30(26.3) 9(3.3) 46,191 <<0.001| FA 63(55.3)  52(19.3)  49.203 <<0.001

BieA 4 46(40.4)  49(18.2)  21.033 <<0.001
A e B R 4(3.5) 7(2.6) 0.023  0.880
MYEIFIR RG8R 23(20.2)  46(17.1) 0.513  0.474
V- )% 5 b 40(35.1)  27(10.0)  34.812 <<0.001

LIREA 4 30(26.3) 46(17. 1) 4.275  0.039

W R 64(56. 1) 45(16.7) 61.084 <C0.001

JERIN 16(14.0) 39(14.5) 0.014  0.906
il WEIT L) ]

S S A i g 24(21. 1) 75(27.9) 1.948 0.
I 30 e e 9 8(7.0) 9(3.3) 2.545  0.111
i 1 7R 25(21.9) 49(18.2) 0.709 0.

Wl PR 33(28.9) 79(29. 4) 0.007 0.

5 1L 38(33.3)  83(30.9) 0.228 0.

% 5 CRKP BSI & fa & £ R 4 Hraiit
Table 5 Multivariate analysis on risk factors for CRKP BSI

2T R AR R 2. 807 0.611 21.125 <<0. 001 16. 564 5.004~54. 834

AfE ICU 1.005 0. 421 5.701 0.017 2.733 1.197~6.239
HAEB 1. 648 0.674 5.977 0.014 5.194 1.386~19. 461

12 E B R WIRIT 0. 980 0. 386 6.453 0.011 2.663 1.251~5.671
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Table 6 Comparison of general information of CRKP BSI patients in the death group and survival group
BT ve3itc| X FAnril veeti| ,
s (n=30) (=g X P ZES (n=30) =8 X F
RS T L) 55.70 £ 16.12 55.98+14.94 0.085 0. 932||//& YL i {3 AE R AE
FELH V)] 23(76.7) 65(77.4)  0.006  0.936 [H1Co)]
p = ((' 3
AME ICULHI (%) ] 25(83.3) 44524 8864 0,003 DLBHET 19€63..3) 34054642 0,031
B e SR O 0 BAGE 26(86.7) 73(86.9) - 1. 000
SRR 1A B I 16.7 4(28. 1. 0.199 - " )
=30 dLHIC%)] B ik 55 22(73.3) 57(67.9)  0.312  0.577
325 s ¢ 54¢ 2
I A e A 5 21(70.0) 68(81.0) 1.549  0.213
%) ] R 12(40. 0) 39(46.4)  0.370  0.543
G IR 24(80. 0 2(61.9 3.25 0.0
HESh REA 4 14(46.7)  23(Q27.4)  3.750  0.053 IR HB0. 0 52(61.9) 57 7
. o 21(40. 0) 46(54.8)  2.118  0.146
5(16. 10(11.9 0.439  0.121
Triete ae.m ( ) XAEHR A 15(50.0) 20(23.8)  7.127  0.008
L B S8 8(26.7) 22(26.2)  0.003  0.959)| 1343, 3) 50(59.5)  2.344  0.126
(E R 0 N 21(70.0) 25(29.8)  14.870 <<0. 001 || =T HI (%) ]
A U I s 2(6.7) 2(2.4) 0.267  0.605| FEipEE 16(53. 3) 10(11.9) 21,550 <<0. 001
P, 2R G5 0 6(20.0) 17(20.2) 0,001 0.978| %&# 26(86.7) 74(88.1)  0.042  0.838
P W, 5 0 21(70.0) 19(22.6)  21.788 <<0.001|| (K& [ Il AE 24(80. 0) 64(76.2)  0.182  0.669
LDUIREA 4 18(60. 0) 12(14.3)  23.824 <C0.001|| e pE4R 78 21(70.0) 25(29.8) 14.870 <<0.001
5k 09 7(23.3) 9(10.7) 1,965 0. 161|124k iM% 23(76.7) 41(48.8)  6.967  0.008
N ST A R 310, 0) 21(25.00 2,992 0. 084|IFLHICD)]
30 R 6(20. 0) 202.4)  7.990 0. 005| /A AT 259
Y Y 0,
I T4 9 0 9(30.0) 16(19.0)  1.549  0.213 LA )]
A PR 5 9(30.0) 24(28.6) 0.022  0.822 R RR {CR52Y PR CE L
Sk A E 2 . . . . 270
=N 14(46.7) 24(28.6)  3.257  0.071 LS 1446.7 e R
> f 3 9 9 9
L4 B e R 21(70.0) 21(25.0) 19.237 <0.001 H kA 159 L2 el e
E-S3 %
R R 5Bk 25(83.3) 56(66.7)  2.985  0.084
PRI )] B 2 1(3.3) 5(6.0)  0.006  0.940
T e i 0 8(9. 5) 1.787  0.181| WERKOTEE 9(30. 0) 12(14.3)  3.632  0.057
EBERT)
[(qi<eTI-NIE 53 8(26.7) 35(41.7)  2.117  0.146 :
o i 45 e iz 12(40. 0) 22(26.2)  2.014  0.156
TR 27(90. 0 45(53.6) 12.607 <0.001
e ¢ ) ( ) = IR GEHEER) 2(6.7) 9(10.7) 0.081  0.776
\Eﬁf
I SR e 7(23.3) 23(27.4)  0.187  0.666 B 166 T
IR B (e, ) A5 ) 0.279 0597\ s w24 (22 SR 9(30. 0) 15(17.9)  0.961  0.161
JIEL T S e 0 2(2.4) 0.002  0.966| ¥AE PP

T — o Bds AT



RGP i 24 7 2024 4E 1 H 45 23 %5 1] Chin J Infect Control Vol 23 No 1 Jan 2024 e 55

&7 CRKP BSIBHRT RN REZ R Hra R

Table 7 Multivariate analysis on risk factors for mortality in patients with CRKP BSI
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