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Distribution and drug susceptibility of pathogens causing nosocomial infection in organ transplant patients

LIU Yun, QIAN Ying, HUANG Xiao-chun, WAN Yu-xiang, MA Wei, LI Ya-zhou, ZHU Rong-rong’, QIN Qin"
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[Abstract] Objective To investigate the distribution and drug susceptibility profile of pathogens causing nosocomial
infection in organ transplant patients, so as to provide a basis for clinical diagnosis and treatment. Methods The clinical
samples were collected from 149 organ transplant patients in Changhai Hospital of Navy Medical University (Second
Military Medical University) between Jan. 2016 and Dec. 2017. The isolates were identified using VITEK 2 Compact
automatic microorganism analyzer system or Microflex matrix-assisted laser desorption ionization-time of flight mass
spectrometry. The susceptibility test for bacteria was carried out by VITEK 2 Compact automatic microorganism analyzer
system, and the susceptibility test for fungus was carried out by ATB Fungus 3 susceptibility kit. Results Most pathogenic
specimens were derived from flushing fluid samples (42.3%, 101/239). A total of 239 strains of pathogens were isolated from
149 patients, including 135 (56.5%) of Gram-negative pathogens, 77 (32.2%) of Gram-positive pathogens, and 27 (11.3%) of
fungi. Klebsiella pneumoniae was the most found Gram-negative pathogens (13.8%, 33/239), and its resistance to common
antibiotics, such as piperacillin, was generally high with the resistance incidence being more than 50.0% and it had a tendency
of multi-drug resistance. Escherichia coli had high sensitivity to carbapenems, with incidence of drug resistance being less
than 5.0%. Acinetobacter baumannii had high resistance to carbapenems, with incidence of drug resistance being 81.0%.
Among Gram-positive pathogens, Enterococcus had 40.0%-77.2% resistance incidence to penicillin and ampicillin, but was

sensitive to linezolid and vancomycin. The sensitivity of fungi for most antifungal agents was higher than 80.0%, especially
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for voriconazole (96.3%). Conclusion Gram-negative pathogens are the primary pathogens causing nosocomial infection

in organ transplant patients. Klebsiella pneumoniae is the main pathogen and has a tendency of multi-drug resistance. Gram-

positive pathogens are susceptible to linezolid and vancomycin. Fungi are susceptible to commonly used antifungal agents.
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Tab 1 Distribution of pathogenic specimens in organ transplantation department

n

Strain Flushing fluid Drainage fluid Blood Urine Sputum Catheter Abdominal fluid Tissue Others
Gram-negative bacteria 54 22 11 14 17 5 2 3 7
Gram-positive bacteria 33 16 3 1 6 3 1 5
Fungus 14 1 4 0 1 0 0 0
Total 101 39 27 21 18 12 5 4 12
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Tab 2 Composition of pathogens in organ
transplantation department
N=239, n (%)

Strain Composition
Gram-negative bacteria 135 (56.5)
Klebsiella pneumoniae 33 (13.8)
Escherichia coli 29 (12.1)
Acinetobacter baumannii 21 (8.8)
Pseudomonas aeruginosa 15(6.3)
Stenotrophomonas maltophilia 9 (3.8)
Enterobacter cloacae 5(2.1)
Others 23 (9.6)
Gram-positive bacteria 77 (32.2)
Enterococcus faecalis 28 (11.7)
Enterococcus faecium 26 (10.9)
Staphylococcus aureus 6(2.5)
Staphylococcus epidermidis 5(2.1)
Enterococcus avium 4(1.7)
Others 8(3.3)
Fungus 27 (11.3)
Candida albicans 6(2.5)
Candida parapsilosis 6(2.5)
Candida glabrata 6(2.5)
Candida tropicalis 4(1.7)
Others 5(2.1)
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Tab 3 Drug resistance analysis of gram-negative bacteria in organ transplantation department

n (%)

Antibacterial agent

Klebsiella pneumoniae Escherichia coli Acinetobacter baumannii  Pseudomonas aeruginosa

N=33 N=29 N=21 N=15
Ampicillin 27 (93.1)
Piperacillin 22 (66.7) 26 (89.7) 17 (81.0) 1 (6.7)
Ampicillin-sulbactam 23 (69.7) 15 (51.7) 17 (81.0)
Piperacillin-tazobactam 13 (39.4) 2(6.9) 17 (81.0) 1(6.7)
Cefazolin 24(72.7) 21 (72.4)
Cefuroxime 22 (66.7) 20 (69.0)
Ceftazidime 18 (56.2)" 11 (37.9) 17 (81.0) 1(6.7)
Ceftriaxone 20 (60.6) 21(72.4) 17 (81.0)
Cefepime 17 (51.5) 9(31.0) 17 (81.0) 2(13.3)
Cefotetan 10 (32.3)° 2 (6.9)
Aztreonam 18 (54.5) 13 (44.8) 2(13.3)
Ertapenem 13 (39.4) 13.4)
Meropenem 13 (39.4) 1(3.4) 17 (81.0) 3 (20.0)
Imipenem 11 (33.3) 1(3.4) 17 (81.0) 4(26.7)
Gentamicin 19 (57.6) 11 (37.9) 15(71.4) 2(13.3)
Tobramycin 17 (51.5) 4 (13.8) 15 (71.4) 2(13.3)
Amikacin 13 (39.4) 0 (0.0) 16 (76.2) 0(0.0)
Ciprofloxacin 16 (48.5) 15 (51.7) 17 (81.0) 2 (13.3)
Levofloxacin 16 (48.5) 14 (48.3) 13 (61.9) 2(13.3)
Trimethoprim-sulfamethoxazole 15 (45.5) 19 (65.5) 13 (61.9)
Fosfomycin 13 (40.6)" 1(3.4) 11 (52.4)

*: Missing one bacterial strain; *: Missing two bacterial strains

R4 BEBERNRLFIKENTHZE
Tab 4 Drug resistance analysis of Enterococcus spp. in

organ transplantation department

R5 REBERABRLERNMEGZE
Tab 5 Drug resistance analysis of candidas in organ

transplantation department

N=60, n (%) N=27, n (%)

Antibacterial agent Drug resistance rate Antifungal agent Resistant SDD Susceptible
Penicillin 38 (63.3) 5-Fluorocytosine® 1(4.8) 2(9.5) 18 (85.7)
Ampicillin 24 (40.0) Amphotericin B 2(7.4) 0(0.0) 25(92.6)
High-level gentamicin 28 (46.7) Fluconazole 1(3.7) 4 (14.8) 22 (81.5)
High-level streptomycin 28 (46.7) Itraconazole® 3(14.3) 3(14.3) 15 (71.4)
Erythromycin® 44 (77.2) Voriconazole 0 (0.0) 1(3.7) 26 (96.3)
Tetracycline 38(63.3) " Missing six bacterial strains. SDD: Susceptible dose
Ciprofloxacin 30 (50.0) dependent
Levofloxacin 29 (48.3)
Fosfomycin® 8 (13.6) o
Tigecycline 0(0.0) << ':F' iﬁgﬁﬁﬁztﬁ.ﬁ%%%‘ﬁ@% %%%%
Linezolid 0(0.0) FE (2018 J57) ) VK, FeFE DDI R R LK
Vancomycin” 0(0.0)

*: Missing three bacterial strains; ": Missing one bacterial

strain
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