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Background: This study was to evaluate a nationwide nosocomial infection rate and antimicrobial resistance in
intensive care units (ICUs) in Korea.

Methods: The study was carried out at 16 university-affiliated teaching hospitals from July through October 2004,
We performed a prospective multicenter study to investigate nosocornial infection rates, device-associated infection
rates, and causative pathogens and their antimicrobial resistance.

Results: The urinary tract was the most commonly involved site. Nosocomial infection rate was 12.48 in medical
ICU (MICU), 9.539 in medical surgical ICU (MSICU), 14.76 in surgical ICU (SICU), and 11.60 in other ICU. Device-
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associated infection rates were as follows: 1) rates of urinary catheter-associated urinary tract infection were 4.26 in
MICU, 3.17 in SICU, 4.88 in MSICU, and 5.87 in other ICU; 2) rates of central line-associated bloodstream
infection were 3.24 in MICU, 1.56 in SICU, 2.36 in MSICU, and 1.78 in other ICU; 3) rates of ventilator-associated
pneumonia were 3.61 in MICU, 13.05 in SICU, 1.68 in MSICU, and 4.84 in other ICU. Staphyiococcus qureus was

the most frequently identified microorganism in this study; 93% of S. aurues were resistant to methicillin;, 17% of

Pseudomonas aernginosa isolated were resistant to imipenem, 11% of Enterococcus faecium and 18% of

Enterococcus faecalis showed resistance to vancomycin. Over a half of Acinetobacter spp, Stemotrophomonas

maltophilia, Klebsiella prneumonine, and Escherichia coli showed resistant to fluoroquinolone.

Conclusion: This study shows the seriousness of antimicrobial resistance and the importance of infection control

in the ICU in Korea. This study should provide a theoretical strategy to enforce the infection control.
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Table 1. Nosocormial infection rate by type of ICU
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No. of Nosocomial Nosocomial
Types of ICU No. of admission nosocomial infection rate” infection rate’
infections {%0) (patients days, 1,000)
MICU 1,742 192 11.0 12.48
MSICU 1,690 94 5.6 9.59
SICU 1,359 98 7.6 14.76
Other 1,601 121 72 11.60

" Nosocomial infection rate {%o)=number of infections/mumber of patientsx100; P<0.01.
" Nosocormal infection rate {patients days, 1,0007number of infections/mumber of patients-days=<1000; £<0.02.
Abbreviations: MICU, medical intensive care unit, MSICU, medical-surgical intensive care umt, SICU, surgical intensive

care unit.

““LRI 35.2%

Fig. 1. Distribution of nosocomial infection sites.
Abbreviations: LRI, lower respiratory infection, UTI,
unnary tract infection; BSI, bloodstream infection; SSI,
surgical site infection; SSTT, skin and soft tissue infection;
CVS8I, cardiovascular system infection.
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Fig. 2. Distribution of infection sites by type of ICU.
Abbreviations: LRI, lower respiratory infection; UTI, urinary tract
infection; BSI, bloodstream infection; SSI, surgical site infection;
SSTIL, skin and soft tissue infection; CWVSI, cardiovascular system
infection.

Table 2. Device utilization ratio” by type of ICU

Types of ICU Urinary catheter Central line Ventilator
MICU 0.88 0.70 0.63
MSICU 0.90 0.68 0.37
SICU 0.84 0.60 0.36
Other 0.93 0.54 0.24

" Number of device days/mumber of patients days.

Table 3. Urinary catheter-associated urinary tract infection (UTT) by type of ICU
Types of ICU  Urinary catheter days ~ No. of wrinary catheter-associated UTT

Nosocomial infection rate”

MICU 13,609 58 4.26
SICU 5,994 19 3.17
MSICU 8,192 40 4.88
Other 9,715 57 587

* Number of urinary catheter-associated urinary tract infectionurinary catheter days=<1,000; P=0.08.
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A FEAE Tl folgt Aelrk glslth Pseudomonas aeruginosa 8.8%, Acinetobater spp.
(P=0.15) (Table 4). J1=%57] &d #HIL 23} 8.7%, Enterococcus faecium 7.4% 2.8 #2]53)
FA 13,05, 7EF FEA 484, U FEA ThFig 3).

2361, e FEAk 168019 FEkap HoHEE @5 e S aurens (16.5%),
Tl #-9)3t ale)7) 212t (P<0.01) (Table 5). coagulase-negative Staphylococcus (CNS, 11.4%),
Acinetobacter spp. (10%) 2% 22|59l

o= S aureus (90%), Acinetobacter spp. (14.8%),
F 505712 WA F 93.7%% 473718 ¥ P geruginosa (11.8%) S0 8 EElEoith 22y
AdgelA 543708 u A= FF7F 2YE9ntk AellA 2HE wFE Candida spp.7} 21.7%= 7}

AAAEQ B IESATe] 41.1%, I A we) REARUL, E faecium (13.6%), C
o] 39.4%, Fgo] 182%, A7)dATe] 1.3%% albicans (10.1%) =22 AUk = 97
c}. Aol S aurens (21.0%), E. faecium (21.0%)°)

TAFAZE Staphylococcus aureus” | 23.2%% 715 7hak wro] Byl
wo| 218 %eY Candida albicans, C. glabrata, C.
parapsilosisS A3t 71E} Candida spp.7} 9.6%,

Table 4. Central line-associated bloodstream infection (BSI) rate by tvpe of ICU
No. of central line

Types of ICU Central line days associated BSI Nosocomial infection rate”
MICU 10,797 35 324
SICU 4496 7 1.56
MSICU 5926 14 2.36
Other 5,606 10 1.78

* Number of central line-associated bloodstream infection/central line davs>1,000, P=0.15

Table 5. Ventilator-associated pneumonia rate by tvpe of ICU

Types of ICU Ventilator days No. of ventilator-associated pneumonia  Nosocomial infection rate®
MICU 9,698 35 361
SICU 2,452 32 13.05
MSICU 3,562 6 1.68
Other 2,481 12 4.84

" Number of ventilator-associated pnetrnonia/ventilator days=<1,000; P<0.01

E.faecalis
S. marcescens CNS 289
i \ o 31% ;
\ / Enterococci spp.
26%

C.albicance

52% _ S.aureus
232%

E.coli

55%

K.pneumonia_| ~____ Other Candida

66% —_ 968%
/ 1
= faec/um_f Acinetobater spp. P.asruginosa
74% 8.7% 88%

Fig. 3. Distribution of nosocormal infection pathogens in ICU (n=543).
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