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[Abstract] Objective To explore the distribution characteristics of Klebsiella pneumoniae T6SS in bloodstream in-
fections in elderly patients and its correlation with strain resistance, virulence genes and clinical risk factors, and provide
basis for clinical diagnosis and treatment and prevention and control strategies. Methods Seventy non-repeatable Kleb-
siella pneumoniae strains from blood specimen sources of elderly patients in our hospital from January to December 2023
and related clinical data were collected, and microbial identification and drug sensitivity tests were performed using
VITEK MS and VITEKR2Compact, mucus phenotype was detected by pulling assay. PCR methods were used for detec-
ting the T6SS genes (hep, icmF s vgr(G) and virulence genes (rmpA, rmpA2, iroB, iucA, peg344). The multifactorial
logistic regression was used to analyze the independent risk factors for the occurrence of bloodstream infections with

T6SS-positive Klebsiella pneumoniae in elderly patients. Results Among 70 strains of Klebsiella pneumoniae infecting
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bloodstream in elderly patients, T6SS-positive strains accounted for 22.86% (16/70). Compared with T6SS-negative
strains, T6SS-positive strains were more sensitive to commonly used antimicrobial drugs. 81.25% (13/16) of T6SS-posi-
tive strains had a high mucus phenotype and 56.25% (9/16) of high-virulence strains were higher than those of T6SS-
negative strains, and the difference was statistically significant (P<C0.05). 5 virulence genes of T6SS-positive strains
GmpA, rmpA2. iroB, iucA, peg344) were detected at higher rates than T6SS-negative strains. and the differences
were statistically significant (P<Z0. 05). Multifactorial logistic regression analysis suggested that community-acquired in-
fections (OR=8. 20), diabetes mellitus (OR=3. 50) , hepatobiliary diseases (OR=5.03), admission to the ICU (OR=
10. 29), and increased inflammatory markers (leukocyte count OR=1. 05, neutrophil percentage OR=1. 03, and C-reac-
tive protein OR=1. 02) were the main factors in the elderly patients with T6SS-positive Klebsiella pneumoniae as inde-
pendent risk factors for developing bloodstream infections. Conclusion T6SS-positive Klebsiella pneumoniae is more
common in elderly patients with bloodstream infections. T6SS-positive strains have the characteristics of “low drug resist-
ance and high virulence”. Community-acquired infections, diabetes mellitus, liver and biliary diseases, admission to the
ICU, and increased inflammatory indexes are the independent risk factors for the occurrence of bloodstream infections

with T6SS-positive Klebsiella pneumoniae in elderly patients.
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Figure 1 Distribution of Klebsiella pneumoniae T6SS genes in elderly pa-

tients with bloodstream infection
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Table 1 Resistance rates of Klebsiella pneumoniae in T6SS-positive and

T6SS-negative elderly patients with bloodstream infections

ML T6SS B T6SS Bt

i 25 6 0 51 (=700 (n=16) =54 T
ESBL(+) 21(30.00) 4(25.00) 17(31.48) 0.768
RV AR/EF LR 28(40.00) 3(18.75) 25(46.30) 0.055
TR EE R 15(21.43) 3(18.75) 12(22.22) 0.764
WNT B 29(41.43) 3(18.75) 26(48.15) 0.055
B[k ! 20(28.57) 3(18.75) 17(31.48) 0.537
kA6t 4 30(42.86) 4(25.00) 26(48.15) 0.107
S 21(30.00) 3(18.75) 18(33.33) 0.366
W 55 R 16(22.86) 3(18.75) 13(24.07) 0.757
AR R 26(37.14) 3(18.75) 23(42.59) 0.089
G il 24(34.29) 3(18.75) 21(38.89) 0.157
ZAREH 15(21.43) 3(18.75) 12(22.22) 0.764

WR 7 PG A/ il nee 2L 380 19(27.14) 3(18.75) 16(29.63) 0.537

A e 26(37.14) 4(25.00) 22(40.74) 0.384
Sk 6 e b 28(40.00) 4(25.00) 24(44.44) 0.177
N 17(24.29) 2(12.50) 15(27.78) 0.326
S 70 Al e 25(35.71) 3(18.75) 22(40.74) 0.127
Sk 76 YR R /&7 EL 4R 25(35.71) 3(18.75) 22(40.74) 0.127
EAEIE 17(24.29) 3(18.75) 14(25.93) 0.757
EP A 16(22.86) 3(18.75) 13(24.07) 0.757
Kt # 19(27.14) 3(18.75) 16(29.63) 0.537
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Table 2 Distribution of virulence genes in bloodstream infections with

Klebsiella pneumoniae in T6SS-positive and T6SS-negative eld-

erly patients

o B8 TSEE TSR
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rmpA2 16(27.14) 12(75.00) 7(12.96) <<0.001
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" DL P Rl 5 o A T I R BE R 90. 00 %6 (63/70) 5 #i
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Table 3 Clinical characteristics of T6SS-positive and T6SS-negative Kleb-

siella pneumoniae bloodstream infections in elderly patients

B 3S P 1 5 4
Wi PR 1 ( nlhzé(;io ) Tf:i |17E6] EJI T(6 nSi |5Jf]l )ﬁ P
E () 72.248.5  T4.0+7.4  TL7+8.7 0.286
M
0 46(65.71)  12(75.00)  34(62.96)  0.414
e 24(34.29)  4(25.00)  20(37.04)  0.414
T o 5
I B 45 45 4 Ja 20(28.57) 0€0.00)  20(37.04)  0.005
LR P 50(71.43) 16(100.00)  34(62.96)  0.005
(A FPR(CN) 1764121 15.64+8.5 18.24£12.9 0.412
BE N 3ET: 12(17.14)  5(31.25) 7(12.96)  0.041
Bl g
PRI 20(28.57)  8(50.00)  12(22.22)  0.035
i I J& 25(35.71)  9(56.25)  16(29.63)  0.044
JFF RE 9 38(54.29) 13(81.25)  25(46.30)  0.015
N KR/ 48(68.57) 13(81.25)  35(64.81)  0.273
H W% 54(77.14)  11(68.75)  43(79.63)  0.206
B2 R G 17(24.29)  5(31.25)  12(22.22)  0.547
k0 39¢55.71)  8(50.00)  31(57.41)  0.806
W IR 3 B B 15(21.43)  5(31.25) 10(18.52)  0.325
B E R 63(90.00)  14(87.50)  49(90.74)  0.704
[N EE R3] 5(7.14) 1(6. 25) 4(7.41)  0.715
A fih R 9(12.86)  4(25.00) 5(9.26)  0.216
S 19(27.14)  3(18.75)  16(29.63)  0.538
/& 1A i AE 38(54.29)  12(75.00)  26(48.15)  0.078
G ik B 9(12. 86) 1(6.25)  8(14.81)  0.682
A ICU 29(41.43)  13(81.25)  16(29.63) <C0.001
5 50(71.43)  14(87.50)  36(66.67)  0.337
AR 23(32.86)  7(43.75)  16(29.63)  0.374
k& 69(98.57) 16(100.00)  53(98.15)  0.490
RAEFE AR CRALEO
AR T4 (X109 /1) 11. 49 15. 34 10. 35 0.001
o R 40 A H ) 70. 98 79.18 68.55 0.003
I /MR H (< 10° /1) 130.73 149. 06 125.3 0. 042
C R H (mg/L) 110.53 160. 79 95. 64 0.008
[&45 % Jf (ng/mL) 11. 82 15. 49 10. 74 0.012
IR
R 3(4.29) 0€0.00) 3(5.56)  0.548
b ¥ 31(44.29)  4(25.00)  27(50.00)  0.089
A 13(18.57)  4(25.00)  9(16.67)  0.476
HAb 11(15.71)  3(18.75)  8(14.81)  0.715

Fa4 EEEHE TSSPHMEMKTEMAREEZLE BSINMIBREASR
Table 4 Independent risk factors for the development of BSI in T6SS-

positive Klebsiella pneumoniae in elderly patients

e | R 2% OR 95%CI P
A AR AG P SRR e 8. 20 2.15~31. 30 0.002
BH IR 3.50 1.09~11. 27 0. 030
1= Ui R 3.05 0.97~9. 60 0.051
HT RE 5 55 5.03 1.29~19. 70 0.014
AfE ICU 10. 29 2.58~40.90  <<0.001
EEIL R4 1. 05 1.01~1.09 0.012
RN G v T URE R e 1.03 1.01~1.05 0. 004
I/ T8 1.01 0.99~1.03 0. 320
C RN H 1. 02 1.00~1. 04 0. 045
o 45 2% Ji 1.01 0.99~1.03 0. 250
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