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ABSTRACT Objective: To investigate the distribution of pathogens and bacterial resistance of postoperative nosocomial infection in
children with congenital heart disease (CHD), and analyze the risk factors of postoperative nosocomial infection in children with CHD.
Methods: 3800 cases of CHD children after surgical treatment in our hospital from March 2010 to October 2017 were selected retrospec-
tively. Clinical specimens were collected for pathogen culture and drug sensitivity test, the types of pathogens and the drug resistance of
main pathogens were analyzed, the risk factors of postoperative nosocomial infection in children with CHD were analyzed. Results: The
hospital infection rate of 3800 children with CHD was 3.13% (119/3800), A total of 172 strains were isolated, G strain, G* strain and fungi
accounted for 55.81% (96/172), 26.74% (46/172) and 17.44% (30/172) respectively. Klebsiella pneumoniae and Escherichia coli have
high resistance rate to cephalosporins, the detection rate of Acinetobacter baumannii is increasing year by year, and it was sensitive to
polymyxin B only; Streptococcus pneumoniae, coagulase negative Staphylococcus and Staphylococcus aureus are highly resistant to lipid
antibiotics, clindamycin and penicillin, and sensitive to vancomycin and tegacyclin. The postoperative hospital infection were related to
age, weight, course of disease, time of operation, time of cardiopulmonary bypass, mechanical ventilation time, ICU stay time, length of
stay, whether pulmonary hypertension, phlegm times, intravenous nutrition, use of gamma globulin or white protein (P<0.05), and pul-
monary hypertension, cardiopulmonary bypass time greater than or equal to 100 min, mechanical ventilation time greater than or equal to

120 h, sputum number greater than or equal to 5 times/d were risk factors for postoperative hospital infection in children with CHD (P<0.05).
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Conclusion: G  strain, G* strain are the main pathogenic bacteria of postoperative hospital infection in children with CHD, and highly re-

sistant to common antibiotics, in addition, the detection rate and drug resistance of Acinetobacter baumannii increased significantly, the

risk of infection in children with pulmonary hypertension, cardiopulmonary bypass and mechanical ventilation time too long, too many

sputum number is increased.
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Table 1 Distribution of pathogenic bacteria in children with CHD after

surgery
Number of bacteria[n(%)]

Pathogenic bacteria

G
Klebsiella pneumoniae 27(28.13)
Escherichia coli 21(21.88)
Acinetobacter baumannii 19(19.79)
Pseudomonas aeruginosa 16(16.67)
Stenotrophomonas maltophilia 7(7.29)
Klebsiella oxytoca 4(4.17)
Acinetobacter lwoffii 2(2.08)
G
Coagulase negative 12(26.09)
Staphylococcus
Staphylococcus aureus 10(21.74)
Streptococcus pneumoniae 9(19.57)
Pyogenic cocci 7(15.22)
Enterococcus faecalis 5(10.87)
Staphylococcus haemolyticus 3(6.52)
Fungus
Candida albicans 11(36.67)
Aspergillus 9(30.00)
Aspergillus niger 6(20.00)
Candida near smooth 4(13.33)
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Table 2 Drug resistance of G strains [n(%)]

Klebsiella pneumoniae

Escherichia coli

Acinetobacter baumannii

Antibiotics
T1(n=9) T2(n=8) T3(n=10) T1(n=5) T2(n=7) T3(n=9) T1(n=3) T2(n=5) T3(n=11)
Imipenem 2(22.22) 1(12.50) 3(30.00) 0(0.00) 1(14.29) 0(0.00) 2(66.67) 3(60.00) 10(90.91)
Piperacillin /
1(11.11) 2(25.00) 0(0.00) 0(0.00) 1(14.29) 0(0.00) 2(66.67) 4(80.00) 10(90.91)
tazobactam
Cefepime 1(11.11) 4(50.00) 6(60.00) 3(60.00) 5(71.43) 7(77.78) 1(33.33) 3(60.00) 9(81.82)
Amikacin 1(11.11) 2(25.00) 1(10.00) 2(40.00) 3(42.86) 5(55.56) / / /
Levofloxacin / / / / / / 1(33.33) 3(60.00) 8(72.73)
Ceftazidime  4(44.44) 4(50.00) 6(60.00) 2(40.00) 3(42.86) 5(55.56) 1(33.33) 2(40.00) 6(54.55)
Amoxicillin 3(33.33) 2(25.00) 4(40.00) 0(0.00) 2(28.57) 4(44.44) / / /
Cefopera-
zone / 3(33.33) 4(50.00) 3(30.00) 1(20.00) 2(28.57) 2(22.22) / / /
sulbactam
Compound
. 3(33.33) 5(62.50) 7(70.00) 2(40.00) 3(42.86) 5(55.56) 1(33.33) 3(60.00) 7(63.64)
Xinnuoming
Cefotaxime 5(55.56) 6(75.00) 8(80.00) 3(60.00) 5(71.43) 7(77.78) 2(66.67) 4(80.00) 10(90.91)
Cefatriaxone  4(44.44) 5(62.50) 9(90.00) 4(80.00) 6(85.71) 8(88.89) 1(33.33) 5(100.00)  11(100.00)
polymyxin B 0(0.00) 0(0.00) 0(0.00) / / / 0(0.00) 0(0.00) 0(0.00)

Notes: "/" shows undetected items.

%3 G BEHRAMm A ER[F(%)]
Table 3 Drug resistance of G* strains [n(%)]

Streptococcus pneumoniae

Coagulase negative Staphylococcus

Staphylococcus aureus

Antibiotics
TI(n=2) T2(n=5) T3(n=2) TI(n=2) T2(n=3) T3(n=7) T1(n=5) T2(n=3) T3(n=2)
Clindamycin ~ 1(50.00) 4(80.00) 2(100.00) 1(50.00) 1(33.33) 2(28.57) 5(100.00) 2(66.67) 2(100.00)
Gentamicin / / / 0(0.00) 1(33.33) 1(14.29) 1(20.00) 0(0.00) 0(0.00)
Erythromycin ~ 1(50.00) 4(80.00) 2(100.00) 2(100.00) 2(66.67) 7(100.00) 4(80.00) 3(100.00) 2(100.00)
Penicillin 2(100.00)  5(100.00) 2(100.00) 2(100.00) 3(100.00) 7(100.00) / / /
Levofloxacin 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(33.33) 0(0.00)
Compound
Xinnuoming 1(50.00)  2(40.00)  1(50.00)  1(50.00)  0(0.00) 3(42.86)  2(40.00)  1(33.33)  1(50.00)
Tetracycline 1(50.00) 3(60.00) 1(50.00) 2(100.00) 3(100.00) 7(100.00) / / /
Vancomycin 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) / / /
Tegafycline 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
Ciprofloxacin ~ 0(0.00) 1(20.00) 1(50.00) / / / 0(0.00) 0(0.00) 1(50.00)
Meropenem / / / 1(50.00) 1(33.33) 1(14.29) / / /

Notes: "/" shows undetected items.
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Table 4 Clinical baseline data comparison with infected and uninfected children

Factors Infection group(n=119)  Uninfected group(n=3681) t/x’ P
Gender[n(%)]
Male 62(52.10) 1871(50.83) 0.075 0.785
Female 57(47.90) 1810(49.17)
Age(years) 1.81+ 0.93 3.52+ 2.09 8.896 0.000
Weights(kg) 8.05% 3.21 12.54+ 5.33 9.135 0.000
Course of disease( years ) 1.22¢ 0.39 0.84+ 0.13 28.087 0.000
Pulmonary hypertension[n(%)]
Yes 49(41.18) 801(21.76) 25.025 0.000
No 70(58.82) 2880(78.24)
Operative time( min ) 329.51+ 171.05 183.66+ 82.41 18.095 0.000
cardiopulmonary bypass time(min ) 106.41+ 53.70 50.32+ 18.66 29.144 0.000
mechanical ventilation time(h) 163.05¢ 92.17 21.62+ 9.11 81.828 0.000
ICU stay time(h) 368.25% 105.44 51.32+ 26.42 106.45 0.000
Length of stay(d) 25.03+ 10.95 17.05+ 3.19 23.245 0.000
Use of intravenous nutrition support
26(21.85) 357(9.70) 18.777 0.000
[n(%)]
sputum number greater than or equal
. 37(31.09) 499 (13.56) 29.259 0.000
to 5 times/d [n(%)]
use of gamma globulin or white
42(35.29) 231(6.28) 35.065 0.000

protein[n(%)]
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Table 5 Multi-factor analysis results of postoperative infection of children with CHD

Factors B SE Wald x P OR 95%CI
Pulmonary hypertension 0.526 0.026 6.035 0.002 2311 1.981-2.564
cardiopulmonary bypass time
0.356 0.048 21.562 0.000 5.621 4.264-6.619
greater than or equal to 100 min
mechanical ventilation time
0.369 0.037 10.255 0.001 4.862 3.336-5.769
greater than or equal to 120 h
sputum number greater than or
0.723 0.041 29.034 0.000 5.261 4.264-5.961

equal to 5 times/d
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