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Bloodstream infection caused by Escherichia coli versus Klebsiella pneumonia: Clinical
characteristics and drug resistance
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Abstract: Objective To investigate the clinical characteristics and drug resistance in patients with bloodstream infection (BSI)
due to K. pneumonia or E. coli. Methods We conducted a retrospective analysis on patients with BSI due to K. pneumoniae or E.
coli from January 2013 to December 2015 in Chinese PLA General Hospital. Data were collected on underlying diseases, source
of infection, production of extended spectrum { -lactamase (ESBL), and drug sensitive test. Results Four hundred and thirty-
six cases of BSI were enrolled in our study, with 282(64.7%) E. coli BSI and 154(35.3%) K. pneumoniae BSI. In-hospital 30-day
mortality of patients were higher in K. pneumoniae (20.1%) than that in E. coli (9.2%) (P=0.002). The most common sources of
infection were pancreaticobiliary infection (30.1%) and urinary tract infection (20.2%) due to E.coli, and lung infection (37.7%)
due to K. pneumoniae. ESBL was isolated from 56.8% of E. coli BSI and 24.8% of K. pneumoniae BSI, respectively (P < 0.001).
Compared with K. pneumoniae, the resistance rates to fluoroquinolone were higher in E. coli (63% -64.8%). Carbapenem-resistant
Enterobacteriaceae (CRE) strains accounted for an overall rate of 11% -12.9%, in which the resistance rates were up to 26.8%-
30.7% for K. pneumoniae, and 2.2%-2.9% for E. coli. The resistance rate to amikacin (9.3%) was the lowest in the two strains.
Conclusion The clinical characteristics and prognosis of BSI caused by E. coli and K. pneumoniae are significantly different. Both
strains show high resistance rates to major antibiotics with Carbapenem-resistant rates of 26.8%-30.7% in K. pneumoniae. Rational
use of antibiotics and hospital infection control should be strengthened in clinical practice.

Keywords: Escherichia coli; Klebsiella pneumoniae; bloodstream infection; drug resistance
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Tab.1 Characteristics of patients in E. coli group vs K.
pneumoniae bacteraemia group (n, %)

e
Demographic
Male 159(56.4) 105(68.2) 0.018
Age (yrs, X £5) 56.7+16.4 585+16.7 0.281
Age = 65 yrs 87(30.9) 54(35.1) 0.329
30-day mortality 26(9.2) 31(20.1) 0.002
Underlying diseases
Cancer (solid tumour) 144(51.1) 69(44.8) 0.230
Cardiovascular disease 71(25.2) 50(32.5) 0.117
Diabetes mellitus 57(20.2) 30(19.5) 0.901
Haematological malignancy ~ 33(11.7) 12(7.8) 0.249
Chronic renal failure 18(6.4) 14(9.1) 0.338
Pulmonary disease 4(1.4) 4(2.6) 0.461
Autoimmune diseases 5(1.8) 3(1.9) 1.000

®2 MAMRBREEEFHNBERRLR

Tab.2 Sources of infection in two groups (n, %)

Source of bacteremia (r'::gélé) K. }E?l:i?z)n iae P
Pancreaticobiliary tract 85(30.1) 32(20.8) 0.042
Pneumonia 34(12.1) 58(37.7) < 0.001
Urinary tract 57(20.2) 12(7.8) 0.001
Intra—abdominal 34(12.1) 34(22.1) 0.008
Catheter—related infection 7(2.5) 24(15.6) < 0.001
Surgical wound 13(4.6) 8(5.2) 0.871
Gastrointestinal tract 14(5.0) 6(3.9) 0.811
Liver abscess 13(4.6) 7(4.5) 1.000
Skin or soft tissue 18(6.4) 2(1.3) 0.015
Unknown 23(8.2) 9(5.8) 0.445
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Tab.3 Antimicrobial susceptibility of E. coli vs K.
pneumoniae isolates (n, %)

E.coli (n=273) K. pneumoniae (n=153)

Antibacterial drugs

ESBL-  ESBL+ ESBL- ESBL+

(n=118)  (n=155) (n=115) (n=38)
Ampicillin 79(66.9) 155(100) 105(91.3)  38(100)
Ampicillin/sulbactam 43(36.4) 78(50.3)  41(35.7)  25(65.8)
Piperacillin/tazobactam ~ 26(22.0) 59(38.1)  38(33.0)  20(52.6)
Cefazolin 34(28.8) 155(100) 39(33.9) 37(97.4)
Ceftazidime 16(13.6) 67(43.2)  37(32.2)  19(50.0)
Ceftriaxone 16(13.6) 143(92.3)  38(33.0) 31(81.6)
Cefepime 10(8.5)  52(33.5) 38(33.0) 14(36.3)
Aztreonam 17(14.4) 104(67.1)  38(33.0)  28(73.7)
Ertapenem 7(5.9) 1(0.6) 38(33.0) 9(23.7)
Imipenem 54.2) 1(0.6) 38(33.0) 3(7.9)
Amikacin 3(2.5) 9(5.8) 22(19.1) 6(15.8)
Gentamicin 41(34.7) 81(52.3)  26(22.6)  12(31.6)
Ciprofloxacin 59(50.0) 118(76.1)  40(34.8)  19(50.0)
Levofloxacin 54(45.8) 118(76.1)  40(34.8)  16(42.1)
Nitrofurantoin 20(16.9) 40(25.8)  62(53.9)  23(60.5)
Sulfamethoxazole 61(51.7) 103(66.5)  33(28.7)  21(55.3)
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