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Korean Nosocomial Infections Surveillance System, Intensive Care Unit
Module Report: Data Summary from July 2010 through June 2011
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Background: We present here the annual data of the intensive care unit (ICU) module of the Korean Nosocomial
Infections Surveillance System (KONIS) from July 2010 through June 2011.

Methods: We performed a prospective surveillance of nosocomial urinary tract infections (UTI), bloodstream
infections (BSI), and pneumonia (PNEU) at 130 ICUs in 72 hospitals using KONIS. Nosocomial infection (NI) rates
were calculated as the number of infections per 1,000 patient-days or device-days.

Results: A total of 3,757 NIs were found: 1,978 UTIs (1,949 cases were urinary catheter-associated), 1,092 BSIs
(with 932 being central line-associated), and 687 PNEUs (410 were ventilator-associated). The rate of urinary
catheter-associated UTIs (CAUTIs) was 3.87 cases per 1,000 device-days (95% confidence interval, 3.70-4.05), and the
urinary catheter utilization ratio was 0.86 (0.859-0.861). The rate of central line-associated BSIs was 3.01 per 1,000
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device-days (2.82-3.21), and the utilization ratio was 0.53 (0.529-0.531). The rate of ventilator-associated PNEUs
(VAPs) was 1.75 per 1,000 device-days (1.59-1.93), and the utilization ratio was 0.40 (0.399-0.401). Although both the
ventilator utilization ratiosand the urinary catheter utilization ratios were lower in hospitals with 400-699 beds than
thosein hospitals with 700-899 beds ormore than 900 beds, the rates of VAPsand CAUTIs were higher in hospitals with
400-699 beds than thosein hospitals with 700-899 beds or more than 900 beds.

Conclusion: The risk of acquiring VAP and CAUTI is higher in the ICUs of 400-699 bed hospitals than in ICUs
oflarger hospitals. Therefore, ongoing targeted surveillance and implementation of proven infection control strategies
are needed especially for hospitals having fewer than 700 beds.

Keywords: Korean Nosocomial Infections Surveillance System, KONIS, Intensive care unit, Nosocomial infection
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Table 1. Characteristics of hospitals and intensive care
units participated in KONIS from July 2010 through
June 2011

Variables N (%)

Characteristics of hospitals
Total no. of hospitals 72

No. of university-affiliated hospitals 58 (80.6)
No. of major teaching hospitals 56 (77.8)
No. of private hospitals 57 (79.2)

Average no. of beds 791

Beds size
=900 19 (26.4)
700-899 25 (34.7)
400-699 28 (38.9)

Area
Seoul 25 (34.7)
Kangwon/Gyeonggi/Incheon 19 (26.4)
Central/South 28 (38.9)

Hospitals with special ward
Hemato-oncology 31 (43.1)
Bone marrow transplantation 31 (43.1)
Solid organ transplantation 9 (12.5)
Hemodialysis 71 (98.6)

Infectious Diseases Physician per hospital 13

Infection Control Professional per hospital 1.7

Beds per Infection Control Professional 463

Composition of intensive care units (ICUs)

Total no. of ICUs 130
Medical ICU 52 (40.0)
Medical combined ICU 28 (21.5)
Surgical combined ICU 22 (16.9)
Surgical ICU 10 (7.7)
Neurosurgical ICU 18 (13.9)

Duration of Surveillance
3 months 5 (3.8)
6 months 26 (20.0)
9 months 8 (6.2)
12 months 91 (70.0)
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Table 2. Pooled means of nosocomial infection rates, by number of hospital beds, July 2010 through June 2011

No. of hospital beds

Nosocomial infection rate

=900 700-899 400-699 All

No. of units 36 47 47 130
Patient-days 171,521 203,510 210,294 585,325
Infection rate*

No. of infections 1,096 1,260 1,401 3,757

Pooled mean 6.39 6.19 6.66 6.42

95% CI 6.02-6.78 5.86-6.54 6.32-7.02 6.22-6.63
UTI rate"

No. of UTI 520 700 758 1,978

Pooled mean 3.03 3.44 3.60 3.38

95% CI 2.78-3.30 3.19-3.70 3.36-3.87 3.23-3.53
BSI rate’

No. of BSI 388 352 352 1,092

Pooled mean 2.26 1.73 1.67 1.87

95% CI 2.05-2.50 1.56-1.92 1.51-1.86 1.76-1.98
PNEU rate’

No. of PNEU 188 208 291 687

Pooled mean 1.10 1.02 1.38 1.17

95% CI 0.95-1.26 0.89-1.17 1.23-1.55 1.09-1.26

*(No. of UTIs, BSIs, or PNEUs/No. of patient-days)x1,000; T(No, of UTIs/No. of patient-days)x1,000; T(No. of
BSIs/No. of patient-days)x1,000; Y(No. of PNEUs/No. of patient-days)x1,000.
Abbreviations: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI, confidence interval.
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Table 3. Pooled means and percentiles of the distribution of device- associated infection rates, by number of hospital

beds, July 2010 through June 2011

No. of No. of No. of

. . . . Device-days ~ Pooled mean  95% CI  10% 25% 50% 75%  90%o
hospital beds  units infection
Urinary catheter-associated UTI rate*
=900 36 517 154,776 3.34 3.06-3.64 0 090 2.67 566 8.04
700-899 47 688 175,708 3.92 3.63-4.22 0 130 292 571 877
400-699 47 744 172,881 4.30 4.01-4.62 0 1.39 393 6.60 9.89
All 130 1,949 503,365 3.87 3.70-4.05 0 123 3.13 596 8.80
Central line-associated BSI rate "
=900 36 357 106,761 3.34 3.01-3.71 0 086 2.10 422 693
700-899 47 298 111,770 2.67 2.38-2.99 0 091 218 383 5.50
400-699 47 277 90,969 3.04 2.71-3.43 0 0 1.76  5.00 7.75
All 130 932 309,500 3.01 2.82-3.21 0 0 2.10 420 6.92
Ventilator-associated PNEU rate
=900 36 122 80,380 1.52 1.27-1.81 0 0 085 273 547
700-899 47 129 82,162 1.57 1.32-1.87 0 0 1.16 223 525
400-699 47 159 71,098 2.24 1.91-2.61 0 0 0 349 6.24
All 130 410 233,640 1.75 1.59-1.93 0 0 099 3.00 5.88

*(No. of urinary catheter-associated UTIs/No. of urinary catheter-days)x1,000; T(No. of central line-associated BSIs/No.
of central line-days)x1,000; T(No. of ventilator-associated PNEUs/No. of ventilator-days)>1,000.
Abbreviations: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI, confidence interval.

Table 4. Pooled means and percentiles of the distribution of device- utilization ratios, by number of hospital beds, July

2010 through June 2011

No. of . . .
o © No. of units Device-days Patient-days Pooled mean  95% CI  10% 25% 50% 75% 90%
hospital beds
Urinary catheter utilization ratio*
=900 36 154,776 171,521 0.90 0.899-0.901 0.83 0.86 0.91 0.94 0.96
700-899 47 175,708 203,510 0.86 0.858-0.862 0.74 0.81 0.88 0.95 0.98
400-699 47 172,881 210,294 0.82 0.818-0.822 0.69 0.76 0.85 0.93 0.97
All 130 503,365 585,325 0.86 0.859-0.861 0.73 0.81 0.89 0.94 0.97
Central line utilization ratio '
=900 36 106,761 171,521 0.62 0.618-0.622 0.38 0.51 0.63 0.78 0.86
700-899 47 111,770 203,510 0.55 0.548-0.552  0.38 043 0.56 0.70 0.80
400-699 47 90,969 210,294 0.43 0.428-0.432 026 0.33 042 0.51 0.61
All 130 309,500 585,325 0.53 0.529-0.531 0.31 040 0.52 0.66 0.81
Ventilator utilization ratio
=900 36 80,380 171,521 0.47 0.468-0.472 022 0.32 047 0.60 0.72
700-899 47 82,162 203,510 0.40 0.398-0.402 0.22 0.31 0.38 0.52 0.61
400-699 47 71,098 210,294 0.34 0.338-0.342 0.14 023 033 044 051
All 130 233,640 585,325 0.40 0.339-0.401 0.19 0.28 0.38 0.51 0.61
*(No. of urinary catheter-days/No. of patient-days); T(No. of central line-days/No. of patient-days); T(No. of ven-
tilator-days/No. of patient-days).
Abbreviations: CI, confidence interval.
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Table 5. Pooled means and percentiles of the distribution of device- associated infection rates, by type of ICU, July

2010 through June 2011

Type of ICU No. of units lﬂzctﬁ; Device-days Pooled mean  95% CI  10% 25% 50% 75% 90%
Urinary catheter-associated UTI rate*
MICU 52 799 205,582 3.89 3.63-4.17 0 123 352 596 8.57
MCICU 28 482 123,778 3.89 3.56-426  0.07 130 2.72 6.22 9.26
SCICU 22 279 83,133 3.36 2.98-3.77 0 086 294 535 7.50
SICU 10 139 33,733 4.12 3.49-4.87 0 059 252 492 11.76
NSICU 18 250 57,139 438 3.87-4.95 0 172 481 6.64 9.12
Central line-associated BSI rate "
MICU 52 443 131,396 3.37 3.07-3.70 0 0 271 482 746
MCICU 28 216 76,287 2.83 2.48-3.24 0 095 2.13 499 6.62
SCICU 22 95 46,027 2.06 1.69-2.52 0 0 120 3.00 5.62
SICU 10 99 27,629 3.58 2.94-4.36 0 0 213 379 8.46
NSICU 18 79 28,161 2.81 2.25-3.50 0 0 231 376 6.38
Ventilator-associated PNEU rate
MICU 52 131 115,324 1.14 0.96-1.35 0 0 0 171 334
MCICU 28 85 55,424 1.53 1.24-1.90 0 0 0 219 532
SCICU 22 114 30,160 3.78 3.15-4.54 0 0 330 594 874
SICU 10 24 14,493 1.66 1.11-2.47 0 0 0 403 5.63
NSICU 18 56 18,239 3.07 2.36-3.99 0 0 154 416 746

*(No. of urinary catheter-associated UTIs/No. of urinary catheter-days)x1,000;
T(No. of ventilator-associated PNEUs/No. of ventilator-days)>1,000.

of central line-days)x1,000;

T(No. of central line-associated BSIs/No.

Abbreviations: ICU, intensive care unit; MICU, medical ICU; MCICU, medical combined ICU; SCICU, surgical com-
bined ICU; SICU, surgical ICU; NSICU, neurosurgical ICU; CI, confidence interval.
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Table 6. Pooled means and percentiles of the distribution of device- utilization ratios, by type of ICU, July 2010

through June 2011

Type of ICU No. of units Device-days Patient-days Pooled mean  95% CI ~ 10% 25% 50% 75% 90%o
Urinary catheter utilization ratio*
MICU 52 205,582 245,817 0.84 0.839-0.841 0.71 0.78 0.85 091 0.95
MCICU 28 123,778 148,965 0.83 0.828-0.832 0.69 0.77 0.86 0.93 0.96
SCICU 22 83,133 91,674 0.91 0.908-0.912 0.78 0.88 0.93 0.96 0.99
SICU 10 33,733 36,800 0.92 0.917-0.923 0.85 0.88 0.94 096 0.98
NSICU 18 57,139 62,069 0.92 0.918-0.922 0.82 0.87 0.93 097 0.99
Central line utilization ratio '
MICU 52 131,396 245,817 0.53 0.528-0.532 0.34 041 0.52 0.65 0.79
MCICU 28 76,287 148,965 0.51 0.507-0.513 030 0.39 0.48 0.70 0.81
SCICU 22 46,027 91,674 0.50 0.497-0.503 0.27 0.38 0.53 0.61 0.68
SICU 10 27,629 36,800 0.75 0.746-0.754 0.48 0.69 0.81 0.88 0.91
NSICU 18 28,161 62,069 0.45 0.446-0.454 0.27 0.35 044 0.57 0.66
Ventilator utilization ratio "
MICU 52 115,324 245,817 0.47 0.468-0.472 0.26 035 047 0.58 0.70
MCICU 28 55,424 148,965 0.37 0.368-0.372 0.18 0.29 0.37 0.46 0.60
SCICU 22 30,160 91,674 0.33 0.327-0.333 0.14 0.24 0.32 0.39 0.52
SICU 10 14,493 36,800 0.39 0.385-0.395 0.05 028 0.38 0.52 0.61
NSICU 18 18,239 62,069 0.29 0.286-0.294 0.13 020 0.31 0.37 047

*(No. of urinary catheter-days/No. of patient-days);
tilator-days/No. of patient-days).

T(No. of central line-days/No. of patient-days);

T(No. of ven-

Abbreviations: ICU, intensive care unit; MICU, medical ICU; MCICU, medical combined ICU; SCICU, surgical com-

bined ICU; SICU, surgical ICU; NSICU, neurosurgical ICU.



Table 7. Number (%) of microorganisms isolated from clinical specimens of patients with nosocomial infections

No. of isolates

Organism
SUTI ASB UTI BSI PNU2 PNU1 PNEU All
Gram-positive cocci (%) 217 254 471 609 24 223 247 1,327
(24.8) (21.3) (22.8) (53.4) (42.1) (37.0) (37.4) (34.3)
Staphylococcus aureus 25 26 51 192 20 210 230 473
Coagulase-negative staphylococci 37 37 74 201 2 4 6 281
Streptococcus pneumoniae 2 2 2
Streptococcus species 8 4 12 5 6 6 23
Enterococcus faecalis 60 75 135 65 1 1 2 202
Enterococcus faecium 81 110 191 135 1 1 327
Enterococcus species 6 1 7 11 18
Others 1 1 1
Gram-positive bacilli (%) 303) 1(0.1) 402) 10 (0.9 14 (0.4)
Gram-negative bacilli (%) 345 332 677 351 33 374 407 1,435
(39.4) (27.9) (32.8) (30.8) (57.9) (62.0) (61.7) (37.1)
Escherichia coli 96 99 195 30 1 6 7 232
Klebsiella pneumoniae 82 79 161 63 10 57 67 291
Klebsiella species 5 3 8 6 5 5 19
Enterobacter cloacae 10 10 20 21 1 19 20 61
Enterobacter aerogenes 12 6 18 6 1 13 14 38
Enterobacter species 1 1 2 2
Serratia marcescens 17 11 28 20 10 10 58
Proteus mirabilis 9 9 18 1 2 2 21
Proteus vulgaris 1 2 3 3
Citrobacter freundii 1 1 2 1 1 4
Citrobacter species 2 2 4 1 5
Morganella morganii 2 3 5 2 7
Providencia species 2 1 3 3
Pseudomonas aeruginosa 64 62 126 28 4 62 66 220
Pseudomonas species 4 6 8 2 2 16
Acinetobacter baumannii 30 32 62 125 15 187 202 389
Acinetobacter species 2 2 6 8
Burkholderia cepacia
Stenotrophomonas maltophilia 1 6 7 19 9 9 35
Others 4 4 8 13 1 1 2 23
Anaerobes (%) 3 (0.3) 3 (0.1)
Fungi (%) 311 603 914 166 6 6 1,086
(35.5) (50.7) (44.2) (14.6) (1.0) (0.9) (28.1)
Candida albicans 101 193 294 64 5 5 363
Candida tropicalis 77 119 196 32 228
Candida glabrata 40 53 93 18 111
Candida parapsilosis 3 7 10 29 39
Candida species 44 150 194 14 1 1 209
Cryptococcus species 1 1 2 3
Trichosporon species 22 24 46 4 50
Other yeasts 20 53 73 2 75
Aspergillus species
Others 4 3 7 1 8
Total 876 1,190 2,066 1,139 57 603 660 3,865

Abbreviations: SUTI, symptomatic urinary tract infection; ASB, asymptomatic bacteriuria; UTI, urinary tract infection;
BSI, bloodstream infection; PNU2, pneumonia with specific laboratory findings; PNUI1, clinically defined pneumonia;
PNEU, pneumonia.
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Table 8. Susceptibilities of major pathogens isolated
from patients with nosocomial infections

No. of resistant/

Organism total isolates (%)

Methicillin-resistant 422/467 (90.4)
Staphylococcus aureus
Vancomycin-resistant 9/191 (4.7)
Enterococcus faecalis
Vancomycin-resistant 121/321 (38.0)
Enterococcus faecium
Cefotaxime-resistant 83/221 (37.6)
Escherichia coli
Cefotaxime-resistant 163/271 (60.1)
Klebsiella pneumoniae
Ciprofloxacin-resistant 42/86 (48.8)
Escherichia coli
Ciprofloxacin-resistant 74/113 (65.5)
Klebsiella pneumoniae
Imipenem-resistant 118/213 (55.4)
Pseudomonas aeruginosa
Imipenem-resistant 313/369 (84.8)

Acinetobacter baumannii




Table 9. Comparison of the device utilization ratios and the rates of device-associated infections from 2008 through

2011

July 2007- July 2008- July 2008- July 2010-
June 2008 June 2009 June 2009 June 2011
No. of hospitals 56 57 63 72
No. of units 96 101 116 130
Patient-days 367,352 435,035 518,620 585,325
Device-days
Urinary catheter-days 308,279 369,476 446,612 503,365
Central line-days 199,169 243,882 289,380 309,500
Ventilator-days 143,475 179,803 209,858 233,640
No. of infections
Urinary catheter-associated UTI 1,365 1,772 2,119 1,949
Central line-associated BSI 563 797 948 932
Ventilator-associated PNEU 357 335 410 410
Device utilization ratio (95% CI) [range*]
Urinary catheter 0.84 0.85 0.86 0.86
(0.839-0.841)  (0.849-0.851) (0.859-0.861) (0.859-0.861)
[0.70-0.96] [0.71-0.96] [0.73-0.96] [0.73-0.97]
Central line 0.54 0.56 0.56 0.53
(0.538-0.542)  (0.559-0.561)  (0.559-0.561) (0.529-0.531)
[0.33-0.85] [0.35-0.83] [0.35-0.82] [0.31-0.81]
Ventilator 0.39 0.41 0.41 0.40
(0.388-0.392)  (0.409-0.411) (0.409-0.411)  (0.399-0.401)
[0.21-0.63] [0.21-0.64] [0.19-0.62] [0.19-0.61]
Rate per 1,000 device-days (95% CI) [range*]
Urinary catheter-associated UTI 443 4.80 4.75 3.87
(4.20-4.67) (4.58-5.03) (4.55-4.95) (3.70-4.05)
[1.10-7.49] [1.08-8.13] [1.14-8.40] [0-8.80]
Central line-associated BSI 2.83 327 3.28 3.01
(2.61-3.07) (3.05-3.51) (3.07-3.49) (2.82-3.21)
[0-6.34] [0.73-5.84] [0.68-5.61] [0-6.92]
Ventilator-associated PNEU 2.49 1.86 1.95 1.75
(2.25-2.76) (1.67-2.07) 1.77-2.15 1.59-1.93
[0-10.31] [0-4.75] [0-6.33] [0-5.88]

*10th to 90th percentile range.

Abbreviations: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI, confidence interval.
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