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pneunoniae infections in elderly patients with community-
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Abstract: To investigate the clinical characteristics, drug resistance rates and risk factors of Klebsiella
pneumoniae infection in elderly patients, the clinical data from 322 elderly patients with community-
acquired pneumonia (CAP) who admitted to Baoshan Renhe Hospital from 2021 to 2023 were collected.
The patients were divided into a Klebsiella pneumoniae-infected group (KP group, 56 patients) and a non-
Klebsiella pneumoniae-infected group (NKP group, 266 patients). Multivariate logistic regression analysis

was used to identify the risk factors for Klebsiella pneumoniae infection in patients. The clinical value of
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various indicators in assessing the risk of Klebsiella pneumoniae infection was analyzed using receiver

operating characteristic (ROC) curves. The results showed that Klebsiella pneumoniae exhibited high rates

of resistance to ampicillin, cefuroxime, ceftazidime and piperacillin. Multifactorial analysis showed that

males. respiratory failure, solid shadows in the lungs, and high fasting glucose levels were independent risk

factors for Klebsiella pneumoniae infection. The ROC curve showed that the area under the curve (AUC)

for assessing the risk of infection based on male gender, respiratory failure, and elevated fasting blood

glucose levels all exceed 0.6, and the AUC for the combined index of independent risk factors reached

0.762. Therefore, early identification and implementation of effective treatment and management strategies

for these high-risk groups is essential in clinical practice.
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Tab. 1 Clinical characteristics of in elderly patients with CAP
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Variables [ n(%) ] I?Z Er;;;) I\(IIEP: ggre;(;u)p t/x* P value
Age (year, mean = SD) 74.5+8.4 75.4%8.3 0.589 0.443
Male 42(75.0) 150(56.4) 6.655 0.010
Comorbidities
Diabetes 23(41. 1D 84(31.6) 1.879 0.170
Hyperlipidemia 12(24.0) 62(25.5) 0.050 0.822
Hypertension 32(57. 1D 165(62.0) 0.465 0.495
Cardiovascular disease 17(30.4) 96(36.1) 0.668 0.414
Cerebrovascular disease 16(28.6) 72(27. 1) 0.053 0.818
Chronic obstructive pulmonary disease 21(37.5) 106(39.8) 0.107 0.744
Asthma 4(7.D 38(14.3) 2.081 0.149
Bronchiectasis 9(16.D 33(12.4) 0.548 0.459
Renal insufficiency 15(26.8) 38(14.3) 5.257 0.022
Hepatic insufficiency 19(33.9) 54(20.3) 4.901 0.027
History of antimicrobial exposure 30 days prior to infection 32(57.1D 160(60.2) 0.174 0.677
Invasive operation
Indwelling gastric tube 1(1.8) 7(2.6) 0.137 0.712
Indwelling urinary catheter 1(1.8) 10(3.8) 0.546 0.460
Deep vein puncture 11(19.6) 0 54.10 <<0.0001
Respiratory failure 17(30.4) 18(6.8) 26.57  <<0.0001
Chest CT signs
Halo 2(3.6) 15(5.6) 0.395 0.529
Cavity 2(3.6) 11¢4. D 0.038 0.846
Ground glass shadow 19(33.9 90(33.8) 0.000 0.989
Solid shadows 23(41. D 67(25.2) 5.795 0.016
Mesh shadow 10(17.9) 35(13.2) 0.850 0.357
Bronchial insufflation 6(10.7) 17(6.4) 1.304 0.254
Nodular shadow 22(39.3) 102(38.3) 0.017 0.895

CAP: community-acquired pneumonia; KP group: patients infected with Klebsiella pneunoniae; NKP group: patients infected without

Klebsiella pneunoniae ; SD: standard deviation.
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Tab. 2 Features of laboratory tests in elderly patients with CAP
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Variables, median(Q1, Q3) KP group (n =56) NKP group (n =266) t/x* P value
Albumin (g/L) 34.50 (30.50, 37.00) 35.00 (32.00, 37.00) 0.519 0.471
Procalcitonin (ng/mL) 0.10 (0.03, 0.99) 0.06 (0.03, 0.11) 6.022 0.014
Neutrophil/Lymphocyte Ratio 5.09 (2.68, 13.68) 4.28 (2.66, 7.02) 2.020 0.155
Aspartic transaminase (U/L) 23.00 (16.50, 45.0D) 21.00 (17.03, 34.00) 0.527 0.468
Alanine aminotransferase (U/L) 23.00 (15.02, 47.50) 17.00 (13.02, 31.10) 6.159 0.013
Fasting glucose (mmol/L) 6.75 (5.40, 8.60) 5.60 (4.90, 7.00) 9.887 0.002
Triglyceride (g/L) 0.89 (0.79, 1.32) 0.92 (0.67, 1.20) 0.752 0.386
Cholesterol (mmol/L) 4.37 (3.45, 5.03) 4.25 (3.72, 5.0D) 0.026 0.872
High-density lipoprotein (mmol/L) 1.10 (0.99, 1.32) 1.16 (0.98, 1.38) 1.156 0.282
Low-density lipoprotein (mmol/L) 2.21(1.97, 2.93) 2.39 (1.88, 2.80) 0.281 0.596
Serum creatinine (pmol/L) 76.50 (63.50, 110.10) 70.00 (60.00, 88.00) 2.978 0.084
Urea nitrogen (mmol/L) 6.75 (5.25, 11.60) 5.50 (4.30, 7.60) 10.45 0.001
Lactate dehydrogenase (U/L) 180.50 (145.00, 218.00) 184.50 (157.00, 218.00) 0.564 0.453

CAP: community-acquired pneumonia; KP group: patients infected with Klebsiella pneunoniae; NKP group: patients infected without

Klebsiella pneunoniae .
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Tab.3 Antimicrobial resistance rates of Klebsiella pneumoniae

Drugs Resistant
strains [n (%)
Ampicillin 15(26.8)
Cefuroxime 15(26.8)
Cefotaxime 14(25.0)
Piperacillin 12(21.4)
Levofloxacin 10(17.9)
Ampicillin sulbactam 9(16. 1)
Cefepime 9(16. 1)
Amoxicillin clavulanate potassium 8(14.3)
Aztreonam 8(14.3)
Piperacillin tazobactam 8(14.3)
Cefoxitin 7(12.5)
Cefoperazone sodium sulbactam sodium 7(12.5)
Cefazolin 7(12.5)
Imipenem 7(12.5)
Ertapenem 6(10.7)
Cotrimoxazole 6(10.7)
Ceftriaxone 6(10.7)
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Tab. 4 Single factor analysis of Klebsiella pneumoniae infections in elderly patients with CAP

Variables [ 7n(%) ] KP group NKP group A2 P value
(n=>56) (n =266)
Male 42(75.0) 150(56.4) 6.408 0.01
Renal insufficiency 15(26.8) 38(14.3) 5.077 0.02
Hepatic insufficiency 19(33.9) 54(20.3) 4.777 0.03
Neutrophil/Lymphocyte ratio 11.75+16. 86" 6.43+6.834" 10.77 <0.01
Aspartic transaminase (U/L) 45.9 £ 65.06" 30.4 £27.25° 5.738 0.02
Alanine aminotransferase (U/L) 40.1+452.64° 27.2+26.16" 5.421 0.02
Fasting glucose (mmol/L) 7.63+3.38" 6.57=3.00" 4.999 0.03
Urea nitrogen (mmol/L) 9.72+7.98" 6.94%5.21° 8.480 <<0.01
Respiratory failure 17(30.4) 18(6.8) 22.31 <0.01
Solid shadows 23(41.1) 67(25.2) 5.648 0.02

KP group: patients infected with Klebsiella pneunoniae ; NKP group: patients infected without Klebsiella pneunoniae. a: Data are presented

asxts.
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Tab. 5 Multi-factors analysis of Klebsiella pneumoniae infections in elderly patients with CAP

Variables B SE Wald value OR 95%CI P value
Male 0.472 0.182 6.713 2.569 [1.258, 5.245] 0.010
Respiratory failure 0.806 0.207 15.238 5.014 [2.232, 11.265] <0.001
Fasting glucose 0.091 0.045 4.025 1.095 [1.002, 1.197] 0.045
Solid shadows 0.454 0.166 7.482 2.482 [1.294, 4.760] 0.006

OR: odds ratio; SE: standard error; CI: confidence interval.
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Tab. 6 Clinical value of indicators assessing the risk of Klebsiella pneumoniae infection in elderly patients with CAP

. . Positive Negative
Variables AUC 95%CI Sen(s:/tl;llty Spe(c:/fl)cny predictive predictive P value
value (%) value (%)
Male 0.607 [0.544, 0.670] 77.8 43.6 21.9 90.6 0.0119
Respiratory failure 0.605 [0.543, 0.667] 27.8 93.2 45.5 86.4 <C0.0001
Fasting glucose 0.636 [0.566, 0.707] 64.8 62.4 25.9 89.7 0.000 6
Solid shadows 0.587 [0.516, 0.659] 42.6 74.8 25.6 86.5 0.004 8
Combined indicators  0.762 [0.693, 0.831] 75.9 37.9 28.9 92.7 <C0.0001

The threshold value of fasting glucose level was set as more than or equal to 6.1 mmol/L. AUC: area under the curve; CI: confidence

interval.
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