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Outbreak of Carbapenem-resistant Enterobacteriaceae (CRE) in a
Long—term Acute Care Facility in the Republic of Korea

Sunwha Jung'”, Sangshin Park™’

National Rehabitation Center', Graduate School of Urban Public Health, University of Seoul’, Department of Urban Big Data
Convergence, University of Seoul’, Seoul, Korea

Background: Carbapenem-resistant Enterobacteriaceae (CRE) emerged in a long-term acute
care hospital in 2017. Therefore, this study aimed to examine the reasons for the occurrence of
the CRE epidemic, the risk of infection, its spread, and the effects of interventions.
Methods: A total of 149 patients were hospitalised in a long-term acute care hospital, and 15
of 39 patients in the same ward tested positive. A retrospective cohort study was conducted on
all patients (n=39) who were hospitalised in the same ward.
Results: The incidence rates of CRE were 50.0% for the intensive care unit, 2.8% for each
general ward, and 10.0% for the entire hospital, with a case fatality rate of 53.3%. The risk fac-
tors for its spread included antibiotic use (relative risk [RR]=18.12; 95% confidence interval
[CI]=2.64-124.5), ventilator use (RR=3.95; 95% CI=1.53-10.22), decubitus (RR=15.56; 95%
CI=2.27-106.8), use of tracheostomy tube (RR=2.75; 95% CI=1.06-7.12), and hemodialysis
Rec?ived October 5, 2021 (RR=2.43; 95% CI=1.21-4.89).
Revised January 25, 2022 Conclusion: Both the incidence and case fatality rates of CRE were increased when it
Accepted May 20, 2022 . . . . . e
emerged in a long-term acute care hospital. The risk factors for its spread included antibiotic
use, decubitus, tracheostomy, ventilator use, and dialysis. Interventions, including intensive
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infection monitoring, were effective in preventing the spread and relapse of CRE epidemics.
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Fig. 1. Epidemic curve of CRE outbreak.
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Table 1. Descriptive characteristics of study population

N Attack
(n=39) Case rate (%) P-value
Age
>65 31 11 35.5 0.69
<65 8 4 50.0
Sex
Men 15 7 46.7 0.41
Women 24 8 333
Comorbidities
Heart disease
Yes 10 3 30.0 0.71
No 29 12 41.4
Renal disease
Yes 7 4 57.1 0.40
No 32 11 344
Diabetes mellitus
Yes 8 3 37.5 1.00
No 31 12 38.7
Cancer
Yes 5 0 0.0 0.14
No 34 15 441
Respiratory disease
Yes 9 4 44 .4 0.71
No 30 11 36.7
Neurologic disease
Yes 34 15 44.1 0.14
No 5 0 0.0
Gastrointestinal disease
Yes 3 1 333 1.00
No 36 14 38.9
Antibiotics
Yes 17 14 82.4  <0.001
No 22 1 2.6
Devices
Ventilator
Yes 16 11 68.8 0.001
No 23 4 17.4
Decubitus
Yes 18 14 77.8  <0.001
No 20 1 5.0
Central-line
Yes 30 15 50.0 0.007
No 9 0 0.0
Tracheostomy tube
Yes 19 11 57.9 0.020
No 19 4 21.1
Ward (intensive care)
Yes 26 13 50.0 0.036
No 13 2 15.4
Hemodialysis
Yes 7 5 71.4 0.08
No 34 10 29.4
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Table 2. Antimicrobial susceptibility of CRE isolates and environmental culture

Antibiotics/case 1 2 3 4 5 6 7 8 9 o Cnvironmental
culture
Amikacin I S R I R N R R N R S
Imipenem R R R R R R R R R R R
Ampicillin/sulbactam R R R R R R S R R R R
Ampicilin R R R R R R R R R R R
Trimethoprim/sulfamethoxazole S R R I R S S S S S S
Ceftazidime R R R R R R R R R R R
Ticarcillin/clavulinicacid R R R R R R R R R R R
Aztreonam R R R R R R R R R R R
Ciprofloxacin S R I S S S S I S S I
Cefazolin R R R R R R R R R R R
Cefotaxime R R R R R R R R R R R
Gentamicin S R R S R R R R R R R
Amoxacillin/clavulinicacid R R R R R R R R R R R
Cefuroxime R R R R R R R R R R R

Table 3. Risk ratios for factors associated with CRE

Variable Risk ratio 95% CI P-value
Age 0.71 0.31-1.64 0.42
Sex: men 1.40 0.64-3.06 0.40
Comorbidities
Heart disease 0.73 0.26-2.05 0.54
Renal disease 1.66 0.75-3.70 0.21
Diabetes mellitus 0.97 0.36-2.63 0.95
Cancer 0.21 0.01-2.97 0.25
Respiratory disease 1.21 0.51-2.89 0.66
Neurologic disease 4.85 0.34-70.06 0.25
Gastrointestinal disease 0.86 0.16-4.47 0.85
Antibiotics 18.12 2.64-124.5 0.003
Devices
Ventilator 3.95 1.53-10.22 0.005
Decubitus 15.56 2.27-106.8 0.005
Central-line 9.5 0.62-144.43  0.10
Tracheostomy tube 2.75 1.06-7.12 0.037
Ward (intensive care) 3.25 0.86-12.31 0.08
Hemodialysis 2.43 1.21-4.89 0.013
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