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Abstract: Objective To investigate the risk factors for carbapenem-resistant Klebsiella pneumoniae (CRKP) bloodstream
infection, risk factors for mortality, and anti-infective therapy in elderly patients. Methods The demographic and clinical data of 70
patients with CRKP bloodstream infection were collected in a hospital for 5 consecutive years from 2018 to 2022. The patients were
assigned to young group (< 65 years old) or elderly group (=65 years old) to analyze the risk factors of CRKP bloodstream infections
in the elderly patients. The elderly patients with CRKP bloodstream infection were compared between the 30-day deaths and
survivors to analyze the risk factors and antimicrobial treatment regimens for 30-day mortality of elderly patients. Results Longer
time from admission to infection and underlying diseases such as respiratory failure, digestive system disease, and urinary tract
infection were risk factors for CRKP bloodstream infection in elderly patients. The 30-day mortality rate was 54.5% in the 55 elderly
patients with CRKP bloodstream infection. Longer time from admission to infection, elevated levels of procalcitonin, indwelling

mechanical ventilation, and septic shock were risk factors for 30-day death from CRKP bloodstream infection in the elderly patients.

Longer time from admission to infection (OR=1.071, P =0.032)
EEMA: JARA PRSI FIH (20231045) and septic shock (OR=7.101, P = 0.014) were independent risk
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factors for 30-day death from CRKP bloodstream infection
in the elderly patients. The correlation between antimicrobial

therapy and 30-day mortality was analyzed in 44 elderly
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patients, the overall 30-day mortality rate of which was 50.0% (22/44). Antimicrobial monotherapy and combination therapies did
not show statistically significant difference in the 30-day mortality. Carbapenem-based therapies (28 cases) was the most common
regimen in this study. Imipenem combined with tigecycline (7 cases) was associated with a 30-day mortality rate of 85.7% (6/7).
Imipenem combined with minocycline (3 cases) was associated with a 30-day survival of 100%. Conclusions CRKP bloodstream
infection is associated with a high mortality rate in elderly patients. Standard-dose tigecycline treatment may increase the risk of

death in elderly patients. Carbapenems combined with minocycline may have a positive effect on 30-day outcome of patients with

CRKP bloodstream infection.
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Table 1 Univariate and multivariate logistic regression analyses of risk factors for carbapenem-resistant Klebsiella pneumoniae
bloodstream infection in different age groups of patients

Variable Elderly =65 years ( n=55) Young <65 years(n=15) P value’ OR(95% CI ) P value”
Male 34(61.8) 13(86.7) 0.132
Age/years 79.7+8.3 53.8+7.0 <0.001
Hospital stay/d 25.6+14.8 26.5+12.4 0.830
Days from admission to infection 21.5(17) 4(14) 0.001 1.085(1.005-1.171) 0.038
Temperature/ °C 38.1+1.1 37.8+ 1.0 0.343
White blood cell count/( x10°/L ) 18.97 £26.27 12.55+7.30 0.354
C-reactive protein/ ( mg/L ) 117.65 + 68.56 91.34+£63.61 0.186
Procalcitonin/ ( pg/L ) 4.38(17.14) 2.16(15.04) 0.289
Respiratory disease 51(92.7) 12(80.0) 0.145
Respiratory failure 25(45.5) 1(6.7) 0.006 13.337(1.187-149.829 ) 0.036
Pneumonia 39(70.9) 13(86.7) 0.216
COPD 4(7.3) 0 0.282
Cerebrovascular disease 43(78.2) 10(66.7) 0.357
Cerebral hemorrhage 11(20.0) 3(20.0) 1.000
Cerebral infarction 34(61.8) 7(46.7) 0.291
Alzheimer's disease 4(7.3) 1(6.7) 0.936
Cardiology 47(85.5) 9(60.0) 0.029 3.057(0.487-19.188 ) 0.233
Coronary heart disease 14(25.5) 3(20.0) 1.000
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#1(4)
Table 1 ( continued )
Variable Elderly =65 years ( n=55) Young <65 years(n=15) P value’ OR(95% CI') P value”

Cardiac insufficiency 21(38.2) 7(46.7) 0.291
Angina pectoris 4(7.3) 106.7) 0.936
Hypertension 38(69.1) 8(53.3) 0.254
Gastrointestinal & liver disease 23(41.8) 1(6.7) 0.011 12.602( 1.197-132.642 ) 0.035
Chronic cholecystitis 6(10.9) 0 0.181
Gallstone 8(14.5) 0 0.117
Urinary system disease 36(65.5) 6(40.0) 0.074
Urinary tract infections 30(54.5) 3(20.0) 0.018 11.502 ( 1.847-71.642 ) 0.009
Chronic renal insufficiency 15(27.3) 4(26.7) 0.963
Diabetes mellitus 19(34.5) 3(20.0) 0.282
Hypoproteinemia 9(16.4) 3(20.0) 0.740
Septic shock 17(30.9) 1(6.7) 0.057
Electrolyte disorder 6(10.9) 1(6.7) 0.627
Bed sores 7(12.7) 4(26.7) 0.189
Anemia 13(23.6) 4(26.7) 0.808
Surgery 4(7.3) 2(13.3) 0.457
Indwelling invasive devices

Mechanical ventilation 19(34.5) 5(333) 0.930

Intravenous catheter 39(70.9) 11(73.3) 0.854

Indwelling urinary catheter 47(85.5) 13(86.7) 0.905
Prior antibiotic use

Beta-lactam/lactamase inhibitors 38(69.1) 11(73.3) 0.751

Carbapenems 17(30.9) 2(13.3) 0.175

Other antibiotics 26(47.3) 7(46.7) 0.967
Prior ICU stay 13(23.6) 4(26.7) 0.808

Data are presented as number ( % ) or mean + SD or median ( interquartile range ) unless otherwise specified.
COPD, chronic obstructive pulmonary disease; MODS, multiple organ dysfunction syndrome.
"P values for univariate analysis; P values for multivariate analysis.
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Table 2 Univariate and multivariate logistic regression analyses of risk factors for 30-day mortality of carbapenem-resistant
Klebsiella pneumoniae bloodstream infection in elderly patients

Variable Deaths ( n=30 ) Survivors ( n=25) P value’ OR(95% CI') P value”
Male 20(66.7) 14(56.0) 0.412
Agelyears 82.3£8.0 79.4+£8.5 0.199
Hospital stay/d 26.0+17.6 25.3+£10.6 0.862
Days from admission to infection 255+13.2 17.0+10.2 0.011 1.071(1.006-1.141) 0.032
Temperature/ C 37.9+0.9 383+1.2 0.164
White blood cell count/ ( x10%/L ) 11.75(7.23) 14.78 (13.33) 0.198
C-reactive protein/ ( mg/L ) 132.23 + 64.95 99.90 + 68.06 0.078
Procalcitonin/ ( pg/L ) 7.03(50.43) 1.21(13.60) 0.033 1.008 ( 0.989-1.027 ) 0.417
Respiratory disease 24(80.0) 23(92.0) 0.209
Respiratory failure 17(56.7) 8(32.0) 0.067
Pneumonia 18(60.0) 21(84.0) 0.051
COPD 2(6.7) 2(8.0) 0.850
Cerebrovascular disease 23(76.7) 23(92.0) 0.024
Cerebral hemorrhage 4(13.3) 7(28.0) 0.176
Cerebral infarction 17(56.7) 17(68.0) 0.389
Alzheimer's disease 1(3.3) 3(12.0) 0.218
Cardiology 27(90.0) 20(80.0) 0.295
Coronary heart disease 9(30.0) 5(20.0) 0.397
Cardiac insufficiency 14 (46.7) 7(28.0) 0.156
Angina pectoris 2(6.7) 2(8.0) 0.740
Hypertension 22(733) 16(64.0) 0.456
Gastrointestinal & liver disease 9(30.0) 3(12.0) 0.108
Chronic cholecystitis 5(16.7) 1(4.0) 0.134
Gallstone 5(16.7) 3(12.0) 0.625
Urinary tract infections 13(43.3) 17(68.0) 0.067
Chronic renal insufficiency 6(20.0) 9(36.0) 0.185
Diabetes mellitus 9(30.0) 10(40.0) 0.437
Hypoproteinemia 7(23.3) 2(8.0) 0.126
Septic shock 14(46.7) 3(12.0) 0.006 7.101 ( 1.476-34.171) 0.014
Electrolyte disorder 3(10.0) 3(12.0) 0.813
Bed sores 2(6.7) 5(20.0) 0.14
Anemia 6(20.0) 7(28.0) 0.487
Surgery 2(6.7) 2(8.0) 0.85
Indwelling invasive devices
Mechanical ventilation 14(46.7) 5(20.0) 0.038 3.813(0.964-15.077 ) 0.056
Intravenous catheter 22(73.3) 17(68.0) 0.665
Indwelling urinary catheter 24(80.0) 23(92.0) 0.209
Prior antibiotic use
Beta-lactam/lactamase inhibitors 22(73.3) 16(64.0) 0.456
Carbapenems 12(40.0) 5(20.0 0.110
Other antibiotics 13(433) 13(52.0) 0.522
Prior ICU stay 10(33.3) 3(12.0) 0.064

Data are presented as number ( % ) or mean = SD or median ( interquartile range ) unless otherwise specified.
COPD, chronic obstructive pulmonary disease; MODS, multiple organ dysfunction syndrome.
"P values for univariate analysis; P values for multivariate analysis.

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



PEBRSITHYGE 2024 £ 3 B 20 555 24 B85 2 H3 Chin J Infect Chemother, March 2024, Vol. 24, No. 2 167

2.7 HPiAERBIT RS
A4 H|FAEL H B 30 dFETZ3R N 50.0% ( 22/44 ),
X AEAFRBET- AL R IR YT . B XIS Y K Pie

HYNRIT T AT oM, e o — ML E 25
RIT VA LB A 2RI TR =T gt 2 L.
4% 3,

3 44 (IAF A CRKP MRS L YIIRY T I % 30 d A=A 1R
Table 3 Antimicrobial treatment regimens for carbapenem-resistant Klebsiella pneumoniae bloodstream infections and the

corresponding 30-day survival status in 44 elderly patients

Variable 30-day deaths ( n=22) 30-day survivor ( n=22 ) P value
Inappropriate empiric therapy 16(72.7) 10(45.5) 0.066
Inappropriate targeted treatment 11(50.0) 15(68.2) 0.220
Monotherapy 12(54.5) 15(68.2) 0.353
Carbapenem 8(36.4) 6(273) 0.517
Beta-lactam/lactamase inhibitors 3(13.6) 3(13.6) 1.000
Combination therapy 10(45.5) 7(31.8) 0.353
Tigecycline-based combination therapies 6(27.3) 2(9.1) 0.118
Carbapenem-based combination therapies 9(40.9) 5(22.7) 0.195
Minocycline-based combination therapies 1(45) 3(13.6) 0.294

Data are presented as number ( % ) unless otherwise specified.
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Table 4 Clinical outcomes after treatment with leading antimicrobial regimens in the elderly patients with carbapenem-resistant
Klebsiella pneumoniae bloodstream infection

Antimicrobial regimen MIC/(mg/L ) Duration/d Dosing regimen Number (% ) 30-day death/n ( % )
Beta-lactam/lactamase inhibitors 6(13.6) 3(50.0)
Cefoperazone-sulbactam NA(IPM=64) 7 1.5gql2h 3(6.8) 3(100)
Ceftriaxone-tazobactam NA 1 gq8h 1(23) 0
Cefotaxime-sulbactam NA 7.5 0.75 g q8h 2(4.5) 0
Carbapenem 14(31.8) 8(57.1)
Meropenem NA(IPM =16) 12 0.5gq8h 2(45) 0
Imipenem =16 8 1 g g6h 6(13.6) 4(66.7)
Imipenem =16 7.6 1 gq8h 5(11.4) 3(60.0)
Imipenem 8 19 1 gq8h 1(23) 1(100)
Carbapenem-based combination therapies 14(31.8) 9(64.3)
Imipenem + tigecycline =16 4 1 gq8h 2(45) 1(50.0)
=8 35 50 mg q12h
Imipenem + tigecycline =16 6.5 1 g q6h 2(4.5) 2(100)
=8 6.5 50 mg q12h
Imipenem + tigecycline =16 5.5 1 g q6h 2(4.5) 2(100)
2 3.5 50 mg q12h
Imipenem + tigecycline =16 12 1 g q6h 1(23) 1(100)
1 13 50 mgonday 1, q12h
Imipenem + minocycline ( different doses ) =16 9 1 gq8h
NA 4.5 200 mg on day 1, 100 mg q12h 2(45) 0
NA 5 100 mg q12h 1(2.3) 0
Imipenem + amikacin =16 7 1 g q6h 1(23) 1(100)
<2 5 200 mg ql12h
Imipenem + gentamicin =16 7 1 g q6h 1(23) 1(100)
NA 3 80 mg q24h
Imipenem + cefotaxime-sulbactam =16 6 1 g q6h 1(23) 1(100)
NA 6 0.75 g q8h
Meropenem + latamoxef + etimicin NA(IPM=8 ) 11 0.5 gq8h 1(23) 0
NA 7 0.5gql2h
NA 16 100 mg q8h
Tigecycline + ceftriaxone-tazobactam NA(IPM=8) 11 50 mg q12h 1(23) 0
NA 9 0.5gql2h
Minocycline + cefotaxime-sulbactam NA 5 200 mg on day 1, 100 mg q12h 1(23) 1(100)
NA 11 0.75 g q8h

MIC, minimum inhibitory concentration; NA, not available; IPM, imipenem.
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