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Colonization on Intensive Care Unit Admission
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Purpose: The purpose of this study was to identify vancomycin-resistant enterococcus (VRE) colonization rate in patients ad-
mitted to the intensive care unit (ICU), associated risk factors and clinical outcomes for VRE colonization. Methods: Of the 7,703
patients admitted to the ICUs between January, 2008 and December, 2010, medical records of 554 VRE colonized and 503 un-
colonized patients were reviewed retrospectively. To analyzed the impact of colonization on patients’ clinical outcomes, 199 VRE
colonized patients were matched with 199 uncolonized patients using a propensity score matching method. Results: During the
study period, 567 (7.2%) of the 7,703 patients were colonized with VRE. Multivariate analysis identified the following indepen-
dent risk factors for VRE colonization: use of antibiotics (odds ratio [OR]=3.33), having bedsores (OR=2.92), having invasive de-
vices (OR=2.29), methicillin-resistant Staphylococcus aureus co-colonization (OR=1.84), and previous hospitalization
(OR=1.74). VRE colonized patients were more likely to have infectious diseases than uncolonized patients. VRE colonization
was associated with prolonged hospitalization and higher mortality. Conclusion: Strict infection control program including pre-
emptive isolation for high-risk group may be helpful. Further research needs to be done to investigate the effects of active sur-
veillance program on the incidence of colonization or infection with VRE in the ICU.
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(p<.001). A 7175 7P T JAIg fhAks VRE R2hee] ol ghis 2% mok VRE Y2he] o] 333 E3HtHOR=33
61.9% (343%), HIRIZ2] 20.2% (47 ) VRE HLH2olA] $-208F  p<.001). 8] Qs A9-olls 83o] gz 4 ek VRE 2t
A EATHp <.001). ©]310] 2,928 =9k (OR=2.92, p<.001) ALA 7| -5 7HA] AL Q)=
Table 1. Characteristics of Study Patients
L . Colonized group (n=554)  Uncolonized group (n=503) Unadjusted Adjusted*
Characteristics Categories o o
n (%) or M+ SD n (%) or M+ SD Xort p Xort D
Gender Male 322 (58.1) 297 (69.0) 0.09 761 0.04 .838
Female 232 (41.9) 206 (41.0)
Age (year) 64.32 + 13.63 61.63+15.02 -3.08 .002 0.34 796
Type of ICU General 260 (46.9) 159 (31.6) 2886  <.001 0.17 919
Cardiac 189 (34.1) 198 (39.4)
Neurological 105(19.0) 146 (29.0)
Main diagnosis Stroke 58 (10.5) 111 (22.1) 26.40  <.001 0.22 641
Other lung disease 43(7.8) 7(1.4) 23.74  <.001 0.00 1.000
Brain injury 34 (6.1) 9(1.8) 1277 <.001 0.84 .359
Myocardial infarction 49 (8.9 71(14.1) 7.22 .007 0.03 .866
Pneumonia 52 (9.4) 27 (5.4) 6.16 013 1.38 .240
Malignancy 117 (21.1) 69 (13.7) 9.96 .002 1.04 .308
Sepsis 29(5.2) 15(3.0) 3.35 .067 1.99 159
Chronic kidney disease 30 (5.4) 16(3.2) 3.16 075 1.04 .307
Valvular disease 4(0.7) 8(1.6) 1.77 .183 0.68 A1
Intoxication 4(0.7) 8(1.6) 1.77 .183 0.68 411
COPD 6(1.1) 2(0.4) 1.65 199 0.34 562
Vascular injury 67 (12.1) 50(9.9) 124 .265 0.34 588
Spinal injury 14(2.5) 7(1.8 0.68 409 0.15 .703
Chronic heart failure 25 (4.5) 193.9 0.36 550 0.06 814
ICU admission route Emergency room 185 (33.4) 295 (68.6) 69.59  <.001 1.83 401
Out patient clinic 9(1.6) 4(0.8
Inpatient unit 356 (63.6) 204 (40.6)
Other ICU 4(0.7) 0(0.0)
Hospital admission route  Other hospital 273 (49.3) 160 (31.8) 26.11 <.001 0.86 651
Long term care facility 25 (4.5) (1.6)
Home 256 (46.2) 335 (66.6)

ICU=Intensive care unit; COPD = Chronic obstructive pumonary disease.
*After propensity score matching (V= 398)
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Table 2. Factors Influencing VRE Colonization
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(Choi & Kim, 2009; Han & Park, 2008; Kim et al, 2012; Song et al., 2009)

I w

Table 3. Multivariate Analysis of Risk Factors for VRE Colonization

Variables OR 95% Cl p

Comorbidity 1.15 0.85-1.56 .360
Admission within past 12 months 1.74 1.25-2.42 .001
Antibiotics use within past 1 month 3.33 2.56-4.33 <.001

Surgery within past 1 month 1.62 0.73-3.61 240
Use of invasive devices 2.29 1.69-3.11 <.001
Bed sores 2.92 1.94-438  <.001
Nasal MRSA 1.84 1.10-3.08 .020
Serum albumin (< 3.5 vs. = 3.5) 1.38 0.92-2.07 120

OR=0dds ratio; 95% Cl=5% confidence interval to OR; MRSA=Methicilin resistant
staphylococcus aureus.

Colonized group (n=554)  Uncolonized group (n=503)

Variables Categories Lort p
n (%) or M+ SD n (%) or M+ SD

Comorbidity Yes 327 (69.0) 232 (46.1) 17.61 <.001
No 227 (41.0) 271 (35.9)

Hospitalization within past 12 months Yes 384 (69.3) 174 (34.6) 127.53 <.001
No 170 (30.7) 329 (65.4)

Antibiotics use within past 1 month Yes 310 (56.0) 55(10.9) 320.74 <.001
No 154 (7.8 414 (82.3)
Unable to check 90 (16.2) 34 (6.8

Surgery within past 1 month Yes 47 (9.5) 9(1.8) 23.55 <.001
No 507 (91.5) 494 (98.2)

Use of invasive devices Yes 61.9 147 (29.2) 112.75 <.001
No 38.1) 356 (70.8)

Bed sores Yes 184 (33.2) 44 8.7) 93.28 <.001
No 370 (66.8) 459 (91.3)

Nasal MRSA Positive 82 (14.8) 3162 24.59 <.001
Negative 472 (85.2) 472 (93.8)

Serum albumin (g/dL) 3.54+0.69 3.77+0.55 5.93 <.001

MRSA=Methicilin resistant staphylococcus aureus.

www.kan.or.kr

http://dx.doi.org/10.4040/jkan.2013.43.2.287



SER el

UAA| BEROIOIA LY ST T4l SIBR0 1T YA Zn

293

Table 4. Comparison of Clinical Outcomes between VRE Colonized and Uncolonized Groups

Colonized group (n=199)

Uncolonized group (n=199) 5

Variables Categories Xort p
n (%) or M+ SD n (%) or M+ SD

Clinical infection Yes 93 (46.7) 50 (25.1) 20.13 <.001
No 106 (53.3) 149 (74.9)

Types of infection* Urinary tract infection 36 1) 17 (8.5) 7.84 <.001
Pneumonia 5 (17.6) 27 (13.6) 8.94 <.001
Wound infection 13 6.5) 9(4.5) 7.77 <.001
Bloodstream infection 25 (12.6) 6(3.0) 12.60 <.001
Others 23(11.6) 3(1.5) 16.20 <.001

ICU length of stay (day) 7.61+£10.02 8.81+£13.80 1.00 319

Total admission days 28.72 £ 24.90 21.43+17.91 -3.39 <.001

Death Yes 49 (24.6) 34(17.1) 6.42 <.001
No 150 (75.4) 165 (82.9)

*Multiple checks allowed; ICU = Intensive care unit.
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