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Background: Patients infected with vancomycin-resistant enterococci (VRE) are kept in isolation to prevent the spread
of VRE in medical facilities. However, decision-making regarding isolation can be challenging at the time of
re-admission of previously VRE-colonized or infected patients who have not been examined for VRE infections for a
long time. This study focused on providing guidelines for isolating VRE patients based on the analysis of risk factors for
prolonged carriage and reacquisition of VRE.

Methods: A retrospective review was performed on medical records of patients who were diagnosed with VRE
infections at a university hospital in 2009. Durations of colonization and negative conversion of VRE were estimated by
Kaplan-Meier methods. Prolonged duration of VRE infections and risk factors for reacquisition were analyzed using
Cox’s proportional hazard model.

Results: Among 220 VRE-colonized patients, 132 were cleared, and 30 reacquired after negative conversion of VRE.
The median duration of colonization was 33.1 weeks, and the median clearance period was 19.4 weeks. Patients who
were admitted via the emergency department and treated with glycopeptides tended to have prolonged duration of VRE
colonization. Prolonged hospitalization and metronidazole therapy increased the risk of reacquisition more rapidly.
Conclusion: Treatment with glycopeptides, metronidazole antibiotic therapy, history of admission via the emergency
department, and prolonged hospitalization can affect to prolonged carriage and reacquisition of VRE. Consider carefully
the release of isolation of VRE patients with these risk factors.
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Table 1. Characteristics of patients, N=220

Characteristics mean+SD / n (%)
Age, years 59.8+13.3
Gender, male 89 (40.5)
Department
Medical 156 (70.9)
Surgical 64 (29.1)
Admission route*®
ER 101 (46.1)
OPD 118 (53.9)
Transferred from other hospitals 40 (18.2)
Prior admission frequency 1.842.8
0 92 (41.8)
1-2 74 (33.6)
>3 54 (24.5)
Prior hospital stay, days* 29.0+35.2
=30 days 71 (32.4)
Hospital stay after VRE identification, days* 43.9+£54.4
=30 days 106 (48.4)
Readmission frequency after VRE identification 3.4+4.7
0 70 (31.8)
1-2 66 (30.0)
>3 84 (38.2)
Underlying disease "
Solid organ cancer 100 (45.5)
Hematologic cancer 55 (25.0)
Solid organ transplant 19 (8.6)
Diabetes 61 (27.7)
Cardiovascular 122 (55.5)
Liver cirrhosis 10 (4.5)
Dialysis 36 (16.4)
Others " 125 (56.8)
Colonization of other MDROs before VRE identification 101 (45.9)
Prior invasive procedure or operationJr 204 (92.7)
Prior antibiotics use 216 (98.2)
Antibiotics use after dischargeJr‘§ 104 (55.0)
Antibiotics use at readmission " 134 (87.6)
Prior ICU care 96 (43.6)
Final visit to hospital before reacquisition of VRE'
Admission 64 (48.5)
OPD 68 (51.5)
Invasive procedure or operation before reacquisition of VRE™ 62 (47.0)
Antibiotics use before reacquisition of VRE"! 73 (55.3)
Frequency of stool VRE test 10.449.3
VRE positive on first stool test 187 (85.0)

*N=219, One paitient identified VRE at OPD prior to admission; Includes one or more underlying disease or proce-
dure or antibiotics use;TIncludes connective tissue, chronic pulmonary, neurologic and gastrointestinal disorder and ma-
jor trauma; §N=189, 31 paitients died before discharge; HN=153; N=132.

Abbreviations: SD, standard deviation; VRE, vancomycin-resistant enterococci; ER, emergency room; OPD, outpatient
department; MDROs, multidrug-resistant organisms; ICU, intensive care unit.
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Fig. 1. Clearance and reacquisition of VRE. *124 clear-
ance and 29 reacquisition, when culture used to ChromID
VRE media performed. 8 clearance and 1 reacquisition,
when PCR assay performed. The difference of VRE re-
acquisition due to the VRE test method was not sig-
nificant (P=1.000); TConditionl is basic condition of
VRE clearance and condition2 is modified condition; The
difference of VRE reacquisition due to the clearance
condition of VRE was not significant (P=0.538).
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Fig. 2. Kaplan-Meier curve: Estimated duration of VRE
colonization. Abbreviation: CI, confidence interval.

—Survival Function
107+ +-Censored

Median=18 4wks(95% CI: 7.0-31.8)
GE:x S

06
0.4

o ]

0.0

Cumulative probability of negative VRE
£ F

T T T T T T
o 26 52 78 104 130 156 182 208

Duration of VRE negative(wks)

Fig. 3. Kaplan-Meier curve: Estimated duration of free
VRE. Abbreviation: See Fig. 2.
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Table 2. Factors associated with prolonged carriage of VRE, N=220

Variable a %) Log Rank Cox proportional hazard model
P-value HR (95% CI) P-value
Age =60 years* 123 (55.9) 0.873
Admission route, ER™" 113 (45.2) 0.028 1.5 (1.1-2.1) 0.044
Prior antibiotics use
Glycopeptide 42 (19.4) 0.053 1.7 (1.0-3.0) 0.037
3rd, 4th generation cephalosporins 167 (76.3) 0.148
Carbapenem 68 (31.1) 0.109
Colonization of other MDROs before 101 (45.9) 0.096

VRE identification

*Reference, age 20-59 years; TN=219; TReference, outpatient department.
Abbreviations: HR, hazard ratio; CI, confidence interval, ER, emergency room; MDROs, multidrug-resistant organisms.

Table 3. Factors associated with the reacquisition of VRE, N=132

Cox proportional

Variable n (%) Log Rank hazard model
P-value
HR (95% CI) P-value
Age =60 years 69 (52.3) 0.203
Hospital stay after VRE identification =30 days 50 (37.9) 0.008 2.5 (1.1-5.4) 0.023
Prior antibiotics use
Vancomycin 52 (39.4) 0.037
Final visit to hospital before reacquisition of VRE, 64 (48.5) 0.131
Admission "
Antibiotics use before reacquisition of VRE
Metronidazole 14 (10.6) 0.001 3.9 (1.5-10.0) 0.005
Invasive procedure before reacquisition of VRE
Operation 8 (6.1) 0.009

*Reference, age 20-59 years; TN=131; TReference, outpatient department.

Abbreviations: See Table 2.
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