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Factors associated with Infection or Colonization of
Vancomycin-Resistant Enterococci (VRE) among

Hospitalized Patients in Chonburi Hospital
Hutsaya Tantipong Dip., Thai Subspecialty Board of Infectious disease*

Abstract

This matched case-control study aims were to describe the epidemiology of vancomycin-resistant enterococci
(VRE), including both infections and colonization, and to identify factors associated with infection or colonization
of VRE among hospitalized patients. The study was conducted at Chonburi Hospital between January 1, 2011
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and December 31, 2018. The cases were 75 patients colonized or infected with VRE, and the controls were 150
patients with vancomycin-sensitive enterococci isolates. Both groups were matched by sex, age +5 years, and same
type of specimens in the same month. Data were collected retrospectively from the hospital’s electronic medical
record database and culture test results. Conditional logistic regression was used to identify risk factors for VRE
infection or colonization. Odds ratio (OR) and 95% confidence intervals (Cl) were calculated. A p-value of less than
0.05 (<0.05) was considered to indicate statistical significance.

The results revealed that patients with indwelling medical devices (e.g. endotracheal tube, NG tube) were
found in both groups. Patients in both case and control groups had been prescribed antibiotics within one month
(94.7% and 74%, respectively). E. faecium isolates were more resistant to vancomycin than E. faecalis (96% and
4% respectively). Factors associated with VRE infection or colonization included previous administration of vancomycin
(ORadj =14.36; 95% ClI, 3.81-54.03), cephalosporins (ORadJ = 3.49; 95% Cl, 1.49-8.14) and colistin (ORadj = 7.84;
95% Cl, 2.23-27.69) within one month during the period of hospitalization. The findings highlight the need for
promoting the rational use of antibiotics and strengthening of infection control procedures and practices to prevent

the spread of VRE in the hospital.
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@nsﬁaﬁ' 1 General characteristics and outcomes in patients with Vancomycin Sensitive Enterococcus (VSE) and

Vancomycin Resistant Enterococcus (VRE)

Characteristics VSE (n=150) VRE (n=75)
Sex
Male 70 (46.7%) 35 (46.7%)
Female 80 (53.3%) 40 (53.3%)
Age, years (mean, [SD]) 61.59 (16.43) 61.72 (16.14)
Age group
15-30 5 (3.3%) 2 (2.7%)
30 - 45 26 (17.3%) 14 (18.7%)
45 - 60 23 (15.3%) 2 (16%)
60 -75 56 (37.3%) 8 (37.3%)
275 40 (26.7%) 9 (25.3%)
Presence of underlying diseases 127 (84.7%) 68 (90.7%)
Underlying diseases
Diabetes 44 (29.3%) 6 (34.7%)
Hypertension 60 (40%) 9 (38.7%)
Dyslipidemia 13 (8.9%) 4 (18.7%)
Kidney diseases 37 (24.7%) 7 (22.7%)
Cardiac diseases 5 (16.7%) 6 (21.3%)
HIV or TB 19 (12.7%) 9 (12%)
Neurological diseases 21 (14%) 10 (13.3%)
Hepatobiliary diseases 0 (6.7%) 4 (5.3%)
Cancer 0 (13.3%) 11 (14.7%)
Chronic lung diseases 7 (4.7%) 2 (2.7%)
Autoimmune diseases 2 (1.3%) 3 (4%)
Transferred patients 7 (51.3%) 46 (61.3%)
Department
Surgery 28 (18.7%) 23 (30.7%)
Medicine 107 (71.3%) 47 (62.7%)
ICU 9 (6%) 3 (4%)
Ob-Gyn 6 (4%) 2 (2.7%)
Previous hospitalization within 3 months 38 (25.3%) 22 (29.3%)
Hospitalization days before detection (median, [IQR]) 6 (3-12) 23 (7-30)
Hospitalization days after detection (median, [IQR]) 5 (0-15) 14 (0-14)
Length of stay (median, [IQR]) 14 (7-27) 27 (10-47)
Hospital discharge status
Died 55 (36.7%) 41 (54.7%)
Survived 95 (63.3%) 34 (45.3%)
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@15199 2 Clinical features in patients with Vancomycin Sensitive Enterococcus (VSE) and Vancomycin Resistant

Enterococcus (VRE)

Characteristics VSE (n=150) VRE (n=75)
Presence of Foley catheter 75 (50%) 47 (62.75)
Presence of NG tube 81 (54%) 52 (69.3%)
Presence of ETT 77 (51.3%) 45 (60%)
Presence of Central venous catheter 24 (16%) 22 (29.3%)
Underwent Operation 34 (22.7%) 22 (29.3%)
Specimen

Blood 6 (6%) 2 (2.7%)

Urine 132 (88%) 66 (88%)

Pus / fluid / tissue 12 (8%) 7 (9.3%)

Lab (median, [range])

WBC 12,717 (1,470 - 87,559) 14,599 (160 - 38,820)

Hemoglobin 10.31 (5-17.3) 1017 (6.7-18)

Creatinine clearance 73.96 (2.8 - 322.4) 68.1 (3.6 - 268.3)

Serum albumin 2.86 (0.9 - 4.6) 263 (1.5 - 4.1)
Previous use of antibiotic within 1 month 111 (74.0%) 71 (94.7%)
Previous antibiotic
Cephalosporins 95 (63.3%) 62 (82.7%)
Carbapenem 29 (19.3%) 35 (46.7%)
Fluoroquinolone 12 (8.0%) 11 (14.7%)
Vancomycin 4 (2.7%) 20 (26.7%)
Clindamycin 29 (19.3%) 11 (14.7%)
Colistin 7 (4.7%) 17 (22.7%)
Metronidazole 23 (15.3%) 8 (10.7%)
Aminoglycoside 3 (2.0%) 7 (6.7%)
Fosfomycin 3 (2.0%) 5 (6.7%)
Beta lactamase/Beta lactamase inhibitor 17 (11.3%) 24 (32%)
Enterococci species

Enterococcus faecium 65 (43.3%) 72 (96%)

Enterococcus faecalis 85 (56.7%) 3 (4%)

Thsafidanuduiudaansandanionsiony
Faenwnalsaaasdaiinanaswulasodn

N193LATNEA MR NTN AR AUNIRAT o NS e
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itheilézumsldmeaii lunssmzens (OR = 192;
95%Cl = 1.06-3.49) Lm:ﬁﬂm‘ﬁ'mmﬂmumamﬁaw‘h
§unan9 (OR = 2.14; 95%Cl = 1.13-4.16) HANNTNNUG
funIfaifarsenTIanLIle VRE adneiiiadAymeada

(p<0.05) i’gNﬁawudwﬁﬂmﬁﬁﬂizfﬁmﬂ%m Vancomy-
cin (OR =12.85; 95%Cl = 3.81-43.34) eneuaadnlu
naa Cephalosporins (OR= 3.03; 95%Cl = 1.46-6.39),
Carbapenem (OR= 3.39; 95%ClI = 1.84-6.23), Colistin
(OR = 7.44; 95%Cl=2.48-22.34), Aminoglycoside (OR
=4.66; 95%CI=1.20-18.04), u.az Beta lactamase/Beta
lactamase inhibitor (OR = 4.91; 95%CI=2.07-11.64)
anewmeln 1 Wenluamerisunissneulame s
flanudniusiunsfnionionianuide VRE odne
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FlgdAgneads (p <0.05) dmTugihenFunIdsionn analysis) WUz 3@n3l4en Vancomycin (OR_, =14.36;
PNlFneadu NsAlsalsziaa LRwNNLITUNTINE 95% Cl, 3.81-54.03), Gephalosporins (OR_ = 3.49;
wazUszdfnansunmssnenulsenenunalugie 3 Wwaun 95% Cl, 1.49 - 8.14) uaz Colistin (OR_| = 7.86; 95%

M e nuduausnunmsfindeniansianuie VRE  Cl, 2.23-27.69) snnaunely 1 ifau danuduiusny

(37 3) agvlafinnmdainnedannduniusiients  mafiadenionsnanute VRE udiheniumaineilu

AT=vNTAILLT (Multivariate conditional logistic regression  Taswenunasay3 agudvedagneadia (9131910 4)

(mi'mﬁ 3 Univariate analysis of factors associated with infection or colonization of VRE

Univariate analysis
Characteristics p-value
OR (95% CI)

Presence of underlying diseases 1.69 (0.71 - 4.05) 0.23
Underlying diseases
Diabetes 1.32 (0.70 - 2.50) 0.38
Hypertension 0.93 (0.48 -1.77) 0.82
Dyslipidemia 2.32 (1.04-5.16) 0.03*
Kidney diseases 0.88 (0.43-1.77) 0.72
Cardiac diseases 1.39 (0.67-2.89) 0.37
HIV or TB 0.93 (0.37-2.32) 0.87
Neurological diseases 0.94 (0.41-214) 0.89
Hepatobiliary diseases 0.78 (0.23-2.61) 0.69
Cancer 113 (0.48 - 2.61) 0.77
Chronic lung diseases 0.57 (0.11-2.75) 0.48
Autoimmune diseases 3.00 (0.50-17.95) 0.22
Transferred patients 0.66 (0.37- 1.17) 0.15
Previous hospitalization within 3 months 1.22 (0.65-2.29) 0.51
Presence of Foley catheter 1.72 (095 - 3.11) 0.07
Presence of NG tube 1.92 (1.06 - 3.49) 0.03*
Presence of ETT 1.43 (0.81 - 2.54) 0.21
Presence of Central venous catheter 214 (113 - 4.16) 0.02*
Underwent Operation 1.48 (0.75-2.91) 0.24
Previous use of antibiotic within 1 month 7.78 (2.31 - 26.17) 0.001*
Previous antibiotic
Cephalosporins 3.03 (1.46 -6.39) 0.003*
Carbapenem 3.39 (1.84-6.23) 0.001*
Fluoroquinolone 2.14 (0.83-5.47) 0.1
Vancomycin 12.85 (3.81 - 43.34) 0.001*
Clindamycin 0.71 (0.33-1.52) 0.38
Colistin 7.44 (2.48-22.34) 0.001*
Metronidazole 0.66 (0.28-1.55) 0.34
Aminoglycoside 4.66 (1.20 - 18.04) 0.02*
Fosfomycin 4.32 (0.82 - 22.81) 0.08
Beta lactamase/Beta lactamase inhibitor 491 (207 - 11.64) 0.001*

Note: *p<0.05
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ms’m‘ﬁ' 4 Multivariate analysis of factors associated with infection or colonization of VRE

multivariate analysis
Characteristics p-value
OR adj (95% CI)

Underlying diseases
Dyslipidemia 2.53 (0.84 - 7.61) 0.09
Presence of NG tube 1.16 (0.50 - 2.68) 0.72
Presence of Central venous catheter 1.05 (0.35 - 3.07) 0.92
Previous use of antibiotic within 1 month 7.78 (2.31-26.17) 0.001*
Previous antibiotic
Cephalosporins 3.49 (1.49 - 8.14) 0.004*
Carbapenem 1.90 (0.90 - 4.01) 0.09
Vancomycin 14.36 (3.81 - 54.03) 0.001%*
Colistin 7.86 (2.23 - 27.69) 0.001*
Aminoglycoside 3.91 (0.70 - 21.73) 0.11
Beta lactamase/Beta lactamase inhibitor 294 (0.97 - 8.93) 0.056

Note: *p<0.05
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