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Clinical and Microbiological Characteristics of Health-
care-Associated Infections in Community-Onset Kleb-
siella pneumoniae Bacteremia

Background: Although healthcare-associated (HCA) Klebsiella pneumoniae bacteremia
constitutes a significant proportion of community-onset infection cases, its clinical and
microbiologic characteristics have yet to be described in detail. In this study, we sought
to delineate the clinical differences between community-associated (CA) and HCA K.
pneumoniae bacteremia.

Materials and methods: A total of 240 patients infected by community-onset K.
pneumoniae bacteremia were included in this study, and the data from the patients with
HCA K. pneumoniae bacteremia were compared to those with the CA bacteremia.
Isolates were microbiologically characterized and serotyped using a PCR method.
Results: Of the total 240 patients infected with community-onset K. pneumoniae
bacteremia, 140 (58.3%) were defined as HCA infection cases, and the remaining
100 patients were classified as CA infections. Multivariate analysis showed that use of
percutaneous tubes, occurrence of a recent surgical operation, cases of pneumonia,
neutropenia and solid tumor, and prior receipt of antibiotics were all significant factors
associated with HCA bacteremia infection (all P<0.05). In terms of microbiologic
characteristics, ciprofloxacin resistance (12.9% [18/140] vs. 4.0% [4/100], P=0.02) and
extended-spectrum B-lactamase production (12.1% [17/140] vs. 4.0% [4/100], P =0.03)
were more common in HCA bacteremia than CA bacteremia, respectively. The K1 and
K2 serotypes, which are considered virulent community strains, were observed to exist
more frequently in CA bacteremia than in HCA bacteremia (34% [34/100] vs. 21.4%
[30/140], P=0.03). The overall 30-day mortality of the study population was 17.5%
(37/211), and there was a trend toward greater mortality in the HCA group than in the CA
group (21.4% [27/126] vs. 11.8% [10/85]; P=0.07).

Conclusions: Patients infected with HCA bacteremia accounted for a substantial
proportion of all patients with community-onset K. pneumoniae bacteremia, and
showed significantly different clinical and microbiological characteristics than those
infected with CA bacteremia. HCA K. pneumoniae bacteremia represented a distinct
subset of community-onset bacteremia characterized by antibiotic resistant pathogens, a
finding which physicians should consider in providing optimal treatment of these cases.
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Table 1. Clinical Characteristics of Healthcare-associated Infections Versus
Community-associated Infections in Community-onset Klebsiella pneumoniae
Bacteremia

CA (n=100)  HCA (n=140) P-value
Old age (> 65 years) 49 (49.0) 56 (40.0) 0.166
Male 59 (59.0) 90 (64.3) 0.405
Underlying disease
Solid tumor 31(31.0) 100 (71.4) <0.001
Hematologic malignancy 3(3.0) 20 (14.3) 0.003
Liver disease 25 (25.0) 33(23.6) 0.799
Cardiovascular disease 40 (40.0) 35(25.0) 0.013
Neurologic disease 12 (12.0) 12 ( 8.6) 0.393
Renal disease 5(5.0) 3(21) 0.224
Diabetes mellitus 23(23.0) 30 (21.4) 0.772
Charlson weighted index of comorbidity ~ 1.85+1.84 4.48+2.30 <0.001
(mean+SD)
Comorbid condition
Central venous catheterization 1(1.0) 26 (18.6) <0.001
Neutropenia 2(20) 37 (26.4) <0.001
Corticosteroid use 0( 0) 6( 4.3 0.042
Recent operation 1(1.0) 15(10.7) 0.003
Indwelling urinary catheter 0( 0) 2 (1.4 0.512
L-tube insertion 1(1.0) 1(0.7) 0.810
Percutaneous tube 1(1.0) 16 (11.5) 0.002
Invasive procedure 0( 0 3(21 0.268
Prior antibiotics 5(5.0) 39(27.9) <0.001
Site of infection
Abdomen 67 (67.0) 68 (48.6) 0.005
Urinary tract 22 (22.0) 19 (13.6) 0.087
Lung 2(20) 20 (14.3) 0.001
Unknown 5(5.0) 29(20.7) 0.001
Presence of liver abscess 29 (29.0) 14 (10.0) <0.001
Severe sepsis’ 47 (47.0) 68 (48.6) 0.810
Pitt bacteremia score (mean+SD) 1.83+2.27 2.04+2.14 0.460
Inappropriate initial antimicrobial therapy” ~ 3/94 (3.2) 14/139 (10.1) 0.048

30-day mortality 10/85 (11.8)  27/126 (21.4) 0.070

Data are presented as No.(%) of patients, unless otherwise indicated

CA, community-associated; HCA, healthcare-associated; SD, standard deviation

“Severe sepsis was defined as sepsis with one or more clinical signs of organ dysfunction.
*Inappropriate initial antimicrobial therapy referred to the administration of antimicrobial agents
to which the causative microorganisms were resistant, in viro, or to the lack of an effective
antimicrobial therapy for a known causative pathogen. In addition, the antimicrobial use
was considered inappropriate if the antimicrobial agent was not administered within 24 h of
bacteremia onset.
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Table 2. Independent Factors Associated with Healthcare-associated Infections
in Community-onset Klebsiella pneumoniae Bacteremia

Adjusted OR (95% CI) P-value
Percutaneous tube 13.21 (1.49-117.30) 0.021
Recent operation 10.85 (1.14-103.02) 0.038
Pneumonia 6.85 (1.25-37.41) 0.026
Neutropenia 6.42 (1.26-32.73) 0.025
Solid tumor 6.27 (3.15-12.50) <0.001
Prior antibiotics 5.26 (1.71-16.16) 0.004

Table 3. Microbiological Characteristics of Healthcare-associated Infections
Versus Community-associated Infections in Community-onset Klebsiella
pneumoniae Bacteremia

CA (n=100) HCA (n=140) P-value
K1 or K2 serotype 34 (34.0) 30 (21.4) 0.030
ESBL producer 4(4.0) 17 (12.1) 0.028
Antimicrobial resistance rate
Amoxicillin/clavulanic acid 3(3.0 13/139 (9.4) 0.107
Piperacillin/tazobactam 2 (2.05) 7(5.0) 0.228
Cefoxitin 1(1.0) 10/138 (7.2) 0.037
Cefepime 4(4.0) 16 (11.4) 0.040
Imipenem 0( 0 1(0.7) 1.000
Amikacin 0( 0 4(2.9) 0.143
Gentamicin 1(1.0) 12(8.6) 0.011
Ciprofloxacin 4(4.0) 18 (12.9) 0.019
TMP/SMX 2(20) 13( 9.3) 0.022

Data are presented as No. (%) of patients, unless otherwise indicated.

‘Intermediate’ were considered ‘resistant’ in the antimicrobial resistance rate results.

CA, community-associated; HCA, healthcare-associated; TMP/SMX, trimethoprim/sulfa-
methoxazole.
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Table 4. Factors Associated with 30-day Mortality in Community-onset Klebsielia
pneumoniae Bacteremia

Survivors Non-survivors 7=
(n=174) (n=37) value

Old age (> 65 years) 70 (40.2) 20 (54.1) 0123
Healthcare-associated infection 99 (56.9) 27 (73.0) 0.070
Underlying disease

Solid tumor 88 (50.6) 26 (70.3) 0.029

Hematologic malignancy 13( 7.5) 6(16.2) 0.112

Liver disease 46 (26.4) 9(24.3) 0.790

Cardiovascular disease 55(31.6) 12 (32.4) 0.922

Neurologic disease 17(19.9) 5(13.5) 0.554

Renal disease 6(3.4) 1(27) 0.818

Diabetes mellitus 39 (22.4) 8(21.6) 0.916
Comorbid condition

Central venous catheterization 19(10.9) 6(16.2) 0.401

Neutropenia 25 (14.4) 11(29.7) 0.024

Corticosteroid use 2( 1) 1(27) 0.441
Recent operation 12( 6.9 4(10.8) 0.414
Invasive procedure 3(17) 0( 0) 0.421
Severity of illness

Non-fatal 59(33.9) 4(10.8)

Ultimately fatal 113 (64.9) 31(83.8)

Rapidly fatal 2( 1.1) 2(54)
Charlson weighted index of comorbidity 2 (1-5) 6(2.5-6)  <0.001

(median, 1QR)
Pitt bacteremia score (median, IQR) 1(0-2) 3(1.5-4.5) <0.001
Severe sepsis® 78 (44.8) 24 (64.9) 0.027
Site of infection

Abdomen 110 (63.2) 14 (37.8) 0.004

Urinary tract 30(17.2) 3(81) 0.165

Lung 10( 5.7) 10 (27.0) <0.001

Unknown 24 (13.8) 7(18.9) 0.424
Inappropriate initial antimicrobial therapy” 15/173 ( 8.7) 1/36 ( 2.8) 0.317
ESBL production 17( 9.8) 2(54) 0.400
K1, K2 serotypes 50 (28.7) 8(21.6) 0.379

Data are presented as No.(%) of patients, unless otherwise indicated.

IQR, interquartile range

“Severe sepsis was defined as sepsis with one or more clinical signs of organ dysfunction.
*Inappropriate initial antimicrobial therapy referred to the administration of antimicrobial
agents to which the causative microorganisms were resistant, in vitro, or to the lack of an
effective antimicrobial therapy for a known causative pathogen. In addition, the antimicrobial
use was considered inappropriate if the antimicrobial agent was not administered within 24
h of bacteremia onset.
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