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Background: The Korean National Healthcare-associated Infections Surveillance Sys-
tem (KONIS) is a nationwide surveillance network established by the Korean Society for
Healthcare-Associated Infection and Prevention in July 2006 to perform healthcare-associated
infection surveillance using standardized methods. This report presents the annual data of the
intensive care unit (ICU) module of the KONIS system between July 2020 and June 2021.

Methods: We performed prospective surveillance of healthcare-associated infections (HAISs),
including urinary tract infections (UTIs), bloodstream infections (BSIs), and pneumonia
(PNEU), at 339 ICUs in 257 hospitals using the KONIS database. HAI rates and device-asso-
ciated infection (DAI) rates were calculated as the numbers of infections per 1,000 patient days
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(PD) and device days (DD), respectively. Device utilization was calculated as the ratio (DUR)
of device days to patient days.

Results: A total of 4,435 HAIs were found during the study period: 1,645 UTIs (1,589 cases
were urinary catheter-associated), 1,994 BSIs (1,753 were central line-associated), and 796
PNEUs (383 were ventilator-associated). The rate of urinary catheter-associated UTIs (CAUTI)
was 1.30 cases per 1,000 DD (95% confidence interval [CI], 1.24-1.36) and DUR was 0.74
(95% CI, 0.739-0.741). The rate of central line-associated BSIs was 2.21/1,000 DD (95% CI,
2.11-2.31) and DUR was 0.48 (95% CI, 0.479-0.481). The rate of ventilator-associated PNEUs
was 0.79/1,000 DD (95% CD, 071-0.87) and DUR was 0.29 (95% CI, 0.289-0.291).
Conclusion: The overall DAI rate was similar to that of the previous year’s data; however,
the rate of VAP showed a trend of decline. Furthermore, all DURs were reduced. Therefore,
continuous infection surveillance may reduce infection rates and device use.

Key Words: Korean National Healthcare-associated Infections Surveillance System, KONIS,
Intensive care unit, Healthcare-associated Infection
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Table 1. Characteristics of hospitals and intensive care units
participated in KONIS from July 2020 through June 2021

Variables Number (%)
Characteristics of hospitals

Total no. of hospitals 257
No. of major teaching hospitals 77 (30.0)
No. of private hospitals 193 (75.1)

Average no. of beds 504

Beds size
>900 27 (10.5)
700-899 30 (11.7)
500-699 35(13.6)
300-499 70 (27.2)
150-299 95 (37.0)

Area
Seoul 42 (16.3)
Kangwon/Gyeonggi/Incheon 71 (27.6)
Central/South 144 (56.0)

Hospitals with special ward
Solid-organ transplantation 16 (6.2)
Hemodialysis 231 (89.9)

Infectious diseases physician per hospital 0.9

Infection control professional per hospital 3.8

Beds per infection control professional 133

Composition of intensive care units (ICUs)

Total no. of ICUs 339
Medical ICU (MICU) 93 (27.4)
Medical combined ICU (MCICU) 152 (44.8)
Surgical combined ICU (SCICU) 43 (12.7)
Surgical ICU (SICU) 25(7.4)
Neurosurgical ICU (NSICU) 26 (7.7)

(95% CI, 0.95-1.04), @F4E TPEL 1.24/1,000 PD
(95% CI, 1.15-1.26)2 AY%=(1.04/1,000 PD [95% CI,
0.99-1.09], 1.24/1,000 PD [95% CI, 1.18-1.29)¢} &
ZtolE HolA| gkorot #HgE IAYES 0.48/1,000 PD
(95% CI, 0.45-0.51)2 A% A=<l 0.55/1,000 PD
(95% CI, 0.52-0.59)¢} Blwe o F-oJu|et A5 Bl
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Table 2. Pooled means of healthcare-associated infection rates, by number of hospital beds, from July 2020 through June 2021

Healthcare-associated

No. of hospital beds

infection rate

>900 700-899 500-699 300-499 200-299 All

No. of units 53 56 56 78 96 339
Patient-days 258,903 296,704 451,803 303,184 346,776 1,657,370
Infection rate

No. of infections 972 1,333 1,059 647 424 4,435

Pooled mean* 3.75 4.49 2.34 2.13 1.22 2.68

95% CI 3.53-4.00 4.26-4.74 2.21-2.49 1.98-2.30 1.11-1.34 2.60-2.76
UTTI rate

No. of UTI 309 446 406 295 189 1,645

Pooled mean’ 1.19 1.50 0.90 0.97 0.55 0.99

95% CI 1.07-1.33 1.37-1.65 0.82-0.99 0.87-1.09 0.47-0.63 0.95-1.04
BSI rate

No. of BSI 496 637 487 253 121 1,994

Pooled mean® 1.92 2.15 1.08 0.83 0.35 1.20

95% CI 1.75-2.09 1.99-2.32 0.99-1.18 0.74-0.94 0.29-0.42 1.15-1.26
PNEU rate

No. of PNEU 167 250 166 99 114 796

Pooled mean® 0.65 0.84 0.37 0.33 0.33 0.48

95% CI 0.55-0.75 0.74-0.95 0.32-0.43 0.27-0.40 0.27-0.39 0.45-0.51

*Pooled mean=(No. of UTIs, BSIs, or PNEUs/No. of patient-days)x1,000. "Pooled mean=(No. of UTIs/No. of patient-days)x1,000.
*Pooled mean=(No. of BSIs/No. of patient-days)x1,000. *Pooled mean=(No. of PNEUs/No. of patient-days)x1,000.
Abbreviations: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI, confidence interval.

1,5897(97.0%)°1Att. AA A= 7|FdeE
1,222,877%90191, A= & 22370 B E
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dot Z7HAFS HAH(Table 3). GAERT AFgH]
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t}. 355 7|#2 HH(ventilator-associated PNEU)
2 AA g HF 7964 F 3837(48.1%) XA
5191, Q135S 7] & HE $AYE2 0.79/1,000 DD
(95% CI, 0.71-0.87)2 2019%(0.93/1,000 DD [95%
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FAFEH]E 0.29 (95% CI, 0.289-0.291)F HWE(0.32
[95% CI, 0.319-0.321]) t¥] 45t HTable 3, 4) [17].
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Table 3. Pooled means and percentiles of the distribution of device-associated infection rates, by number of hospital beds, from July

2020 through June 2021
Urinary catheter-associated UTI rate

No. of No. of No. of Urinary Pooled 0 o o o o o
hospital beds units UTI catheter-days mean* C e 20 0% ol U0
>900 53 301 227,725 1.32 1.18-1.48 0.00 0.00 0.76 1.89 3.49
700-899 56 431 256,450 1.68 1.53-1.85 0.00 0.00 1.41 2.61 4.52
500-699 56 394 257,430 1.53 1.39-1.69 0.00 0.00 0.98 2.25 4.12
300-499 78 284 258,314 1.10 0.98-1.24 0.00 0.00 0.48 1.73 3.01
200-299 96 179 222,958 0.80 0.69-0.93 0.00 0.00 0.00 0.95 2.55
All 339 1,589 1,222,877 1.30 1.24-1.36 0.00 0.00 0.68 1.85 3.37

Central line-associated BSI rate

No. of No. of No. of Central Pooled o o o o o 0
hospital beds units BSI line-days mean’ 3% Cl 10% 23% 0% 5% 0%
>900 53 452 185,363 2.44 2.22-2.67 0.00 0.54 2.03 3.87 5.57
700-899 56 570 181,578 3.14 2.89-3.41 0.00 0.97 2.25 4.32 7.40
500-699 56 428 174,192 2.46 2.23-2.70 0.00 0.00 1.55 343 6.02
300-499 78 204 147,141 1.39 1.21-1.59 0.00 0.00 0.00 1.85 4.01
200-299 96 99 104,735 0.95 0.78-1.15 0.00 0.00 0.00 0.00 2.91
All 339 1,753 793,009 2.21 2.11-2.32 0.00 0.00 0.56 2.80 5.15

Ventilator-associated PNEU rate

No. of No. of No. of . Pooled o o o o o o
sl el S PNEU Ventilator-days meant 95% CI 10% 25% 50% 75% 90%
>900 53 117 133,902 0.87 0.73-1.05 0.00 0.00 0.00 1.16 2.76
700-899 56 118 122,714 0.96 0.80-1.15 0.00 0.00 0.00 1.70 3.26
500-699 56 75 109,128 0.69 0.55-0.86 0.00 0.00 0.00 1.35 3.03
300-499 78 36 77,035 0.47 0.34-0.65 0.00 0.00 0.00 0.00 0.00
200-299 96 37 44,871 0.82 0.60-1.14 0.00 0.00 0.00 0.00 0.00
All 339 383 487,650 0.79 0.71-0.87 0.00 0.00 0.00 0.00 2.67

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

Ao, 13557 AHEHIE= 90014 o4 1(0.52
[95% CI, 0.518-0.522])°l4 20194(0.50 [95% CI,
0.498-0.502D)° Hl8] Z7Fsk%.em, 500-699843H0.24
[95% CI, 0.239-0.241D)3} 150-299%4K0.13 [95% CI,
0.129-0.131])91A4E Adx thu](0.31 [95% CI, 0.308-
0.312], 0.14 [95% CI, 0.139-0.141]) -25HA 743519

H(Table 3, 4) [17].
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Table 4. Pooled means and percentiles of the distribution of device-utilization ratios, by number of hospital beds, from July 2020

through June 2021
Urinary catheter utilization ratio

No. of Mo OF R iy OOeE 95% CI 10%  25%  50%  75%  90%
hospital beds units  catheter-days an*
>900 53 227,725 258,903 0.88 0.879-0.881 0.76 0.85 0.90 0.95 0.97
700-899 56 256,450 296,704 0.86 0.859-0.861 0.77 0.83 0.91 0.95 0.99
500-699 56 257,430 451,303 0.57 0.569-0.571 0.70 0.82 0.89 0.93 0.96
300-499 78 258,314 303,184 0.85 0.849-0.851 0.68 0.78 0.87 0.93 0.98
200-299 96 222,958 346,776 0.64 0.638-0.642 0.67 0.77 0.87 0.94 0.98
All 339 1,222,877 1,657,370 0.74 0.739-0.741 0.70 0.80 0.89 0.94 0.98

Central line utilization ratio

No. of Nonoff Gl gy L0 95% CI 10%  25%  50%  75%  90%
hospital beds  units line-days an
>900 53 185,363 258,903 0.72 0.718-0.722 0.43 0.57 0.74 0.86 0.93
700-899 56 181,578 296,704 0.61 0.608-0.612 0.41 0.52 0.61 0.73 0.88
500-699 56 174,192 451,803 0.39 0.389-0.391 0.28 0.45 0.60 0.69 0.75
300-499 78 147,141 303,184 0.49 0.488-0.492 0.22 0.37 0.50 0.62 0.70
200-299 96 104,735 346,776 0.30 0.298-0.302 0.09 0.22 0.39 0.52 0.69
All 339 793,009 1,657,370 0.48 0.479-0.481 0.21 0.39 0.55 0.69 0.82

Ventilator utilization ratio
. of No. of . . Pool

No. 0 00 O entilator-ays) Patient-days oot 95% CI 10%  25%  50% 5%  90%
hospital beds units mean
>900 53 133,902 258,903 0.52 0.518-0.522 0.31 0.37 0.50 0.63 0.74
700-899 56 122,714 296,704 0.41 0.408-0.412 0.20 0.31 0.41 0.51 0.65
500-699 56 109,128 451,803 0.24 0.239-0.241 0.11 0.23 0.33 0.46 0.53
300-499 78 77,035 303,184 0.25 0.248-0.252 0.06 0.12 0.24 0.36 0.45
200-299 96 44,871 346,776 0.13 0.129-0.131 0.02 0.06 0.14 0.23 0.35
All 339 487,650 1,657,370 0.29 0.289-0.291 0.06 0.15 0.30 0.45 0.58

*Pooled mean=(No. of urinary catheter-days/No. of patient-days).
mean=(No. of ventilator-days/No. of patient-days).
Abbreviation: CI, confidence interval.

A& 9l om 27393 FAAS Aoty 2 A
A3¥Z ¥ HTable 5) [17].
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0.699-0.701D), WA &&5&A4(0.75 [95% CI,
0.749-0.751]) 2 94 SF52A4(0.63 [95% CI,
0.628-0.632])2 A& o= mid [-ofu|gt ARgH] TAE
Bk AAEe} fARH 217 Q3 SR A 71 &
2 FAE T AHEH](0.90 [95% CI, 0.898-0.902)F X
Fon, SAGNTE AHEHE Q3 F8A4(0.65 [95%
CI, 0.647-0.653D)°1A 717 =t} E3t 93t F3A4
3 X173 93 $8A44(0.53/1,000 DD [95% CI, 0.527-
0.533D0lA = SARAT AHEH7E A&H0s HdE
(0.62/1,000 DD [95% CI, 0.617-0.623], 0.51/1,000
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"Pooled mean=(No. of central line-days/No. of patient-days). ‘Pooled

DD [95% CI, 0.507-0.513]) t¥] 23t 7+ H3irh
AF5E7] AHEHl= Q3 S8AH4(0.40 [95% C, 0.397-
0.403])3 A1 93} F84+4(0.33 [95% CI, 0.327-
0.333D)°ll4 AYE(0.39/1,000 DD [95% CI, 0.387-
0.3931, 0.32/1,000 DD [95% CI, 0.317-0.323]) tiH]
o 37H Hoy, o2 739 A4 AdFS
F7] AHgHlE AdEo] Hle] BF F351A FHAsHc
(Table 6) [17].

6. HoI0ME0t = DYS2| NN HNEE
EFATAY Al WYES F 4,5004F
2,180 (48.4%), 12
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Table 5. Pooled means and percentiles of the distribution of device-associated infection rates, by type of ICU, from July 2020 through

June 2021
Urinary catheter-associated UTI rate

Type of No. of No. of Urinary Pooled o o 0 o o o
ICU units UTI catheter-days mean* 95% Cl 10% 25% 0% 5% 90%
MICU 93 460 345,866 1.33 1.21-1.46 0.00 0.00 0.74 1.86 3.34
MCICU 152 561 519,516 1.08 0.99-1.17 0.00 0.00 0.00 1.55 2.93
SCICU 43 233 156,739 1.49 1.31-1.69 0.00 0.00 1.12 2.33 3.90
SICU 25 137 97,965 1.40 1.18-1.65 0.00 0.00 1.23 2.04 3.84
NSICU 26 198 102,791 1.93 1.68-2.21 0.00 0.00 1.42 2.89 5.13

Central line-associated BSI rate

Type of No. of No. of Central Pooled o o 0 o o o
ICU units BSI line-days mean’ 93% Cl 10% 25% 30% 5% 90%
MICU 93 709 257,721 2.75 2.56-2.96 0.00 0.00 1.57 3.65 6.17
MCICU 152 510 294,676 1.73 1.59-1.89 0.00 0.00 0.00 1.62 4.00
SCICU 43 244 105,796 2.31 2.03-2.61 0.00 0.00 1.51 3.21 5.56
SICU 25 162 73,914 2.19 1.88-2.56 0.00 0.00 1.26 3.51 5.52
NSICU 26 128 60,902 2.10 1.77-2.50 0.00 0.00 1.68 3.18 5.31

Ventilator-associated PNEU rate

Type of No. of No. of . Pooled o o o o o o
IcuU . PNEU Ventilator-days ant 95% CI 10% 25% 50% 75% 90%
MICU 93 112 176,078 0.64 0.53-0.77 0.00 0.00 0.00 0.00 1.91
MCICU 152 110 161,465 0.68 0.57-0.82 0.00 0.00 0.00 0.00 1.73
SCICU 43 60 66,333 0.90 0.70-1.16 0.00 0.00 0.00 1.12 3.00
SICU 25 49 46,201 1.06 0.80-1.40 0.00 0.00 0.00 1.10 4.19
NSICU 26 52 37,573 1.38 1.05-1.82 0.00 0.00 0.00 1.90 5.30

*Pooled mean=(No. of urinary catheter-associated UTIs/No. of urinary catheter-days)x1,000. "Pooled mean=(No. of central line-
associated BSIs/No. of central line-days)x1,000. ‘Pooled mean=(No. of ventilator-associated PNEUs/No. of ventilator-days)x1,000.

Abbreviations: ICU, intensive care unit; MICU, medical ICU; MCICU, medical combined ICU; SCICU, surgical combined ICU; SICU,
surgical ICU; NSICU, neurosurgical ICU; UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI, confidence

interval.

A%+t 1,797 (39.9%), X4+ 385 (8.6%)Y <ol &
2lE vAE2 Table 79 71&s5%ch. 228449 A
2 IFSHIFO] 56.6%, TFFALTO] 40%%
O Enterococcus faecium (21.5%), Escherichia coli
(20.8%), Klebsiella pneumoniae (12.2%), Enterococcus
faecalis (10.9%), Pseudomonas aeruginosa (9.7%) <<
HEE Bk @R4ES 1FIAHLTol 45.1%= 7HE
SSHA R HEAL TFZAU A 34.6%, At 17% <
o|At. E. faecium (17.4%), Candida spp. (16.6%), co-
agulase negative staphylococci (12.7%), Acinetobacter
baumannii (11.3%), Staphylococcus aureus (7.8%) <=2
£ HuEqt A F 7P &3 AR+ Candida al-
bicans (41.5%, 158/381)At}. @M= 1Hx44
0] 82.2%, THF/ALE+0] 16%3 1, &3t AU+
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A. baumannii (26.7%), P. aeruginosa (17.4%), K. pneu-
moniae (16.6%), S. aureus (15.0%), Stenotrophomonas
maltophilia (6.1%) <A 2 1= AHTable 7) [17].
9 A9l =8 A tht W/dE= Table 89 7]
%519t Methicillin WA S. aureus (MRSA)= 69.6%
2 AAE(75.4%)°) ¥|3] #Aa3sttt. Vancomycin W
A E. faecium® vl &L 58.8%F AW 56.6%°] B3|
A&2AQ 718 At 4. baumannii® imipenem W
AEL 92.5%2 AW: 89.7%0l Hlel Z7lst9oH, K.
pneumoniae® imipenem WAEE FA] 27.8%= oAy
%£(2019;23.5%, 2018;18.3%)%} H|wslo] X|&2Ho0 g2 3
7¥stit. FH 9 HeE A WS AlAFSHE cefo-
taxime WAEL E. colioA 49.2%2 AHE(52.6%) H
H] ZFASIY oW, K. pneumoniaeA 66.2%= HAEE
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Table 6. Pooled means and percentiles of the distribution of device-utilization ratios, by type of ICU, from July 2020 through June 2021

Urinary catheter utilization ratio

Type of No. of Urinary . Pooled o o o o o 0
IcuU R ey . Patient-days mean® 95% CI 10% 25% 50% 75% 90%
MICU 93 345,866 491,522 0.70 0.699-0.701 0.67 0.79 0.87 0.93 0.97
MCICU 152 519,516 688,872 0.75 0.749-0.751 0.69 0.79 0.88 0.93 0.97
SCICU 43 156,739 248,113 0.63 0.628-0.632 0.71 0.84 0.92 0.96 0.98
SICU 25 97,965 114,530 0.86 0.858-0.862 0.75 0.80 0.89 0.93 0.96
NSICU 26 102,791 114,333 0.90 0.898-0.902 0.76 0.88 0.94 0.98 1.00
Central line utilization ratio
Typeof  No.of - Central (0 days  Fooled 95% CI 10%  25%  50%  75%  90%
ICU units line-days mean
MICU 93 257,721 491,522 0.52 0.519-0.521 0.23 0.44 0.63 0.76 0.88
MCICU 152 294,676 688,872 0.43 0.429-0.431 0.15 0.31 0.46 0.62 0.73
SCICU 43 105,796 248,113 0.43 0.428-0.432 0.37 0.51 0.59 0.71 0.81
SICU 25 73,914 114,530 0.65 0.647-0.653 0.36 0.50 0.65 0.83 0.94
NSICU 26 60,902 114,333 0.53 0.527-0.533 0.33 0.40 0.55 0.66 0.72
Ventilator utilization ratio
WEselh WO 0T o i Dol oL 95% CI 10%  25%  50%  75%  90%
ICU units mean*
MICU 93 176,078 491,522 0.36 0.359-0.361 0.06 0.23 0.40 0.57 0.69
MCICU 152 161,465 688,872 0.23 0.229-0.231 0.05 0.10 0.20 0.34 0.48
SCICU 43 66,333 248,113 0.27 0.268-0.272 0.17 0.28 0.36 0.46 0.51
SICU 25 46,201 114,530 0.40 0.397-0.403 0.15 0.23 0.37 0.49 0.69
NSICU 26 37,573 114,333 0.33 0.327-0.333 0.14 0.22 0.31 0.41 0.53

*Pooled mean=(No. of urinary catheter-days/No. of patient-days). "Pooled mean=(No. of central line-days/No. of patient-days). *Pooled

mean=(No. of ventilator-days/No. of patient-days).

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

surgical ICU; NSICU, neurosurgical ICU; CI, confidence interval.

(65.2%)X 1} =A RAuEATE E. coli® K. pneumoniae
9] ciprofloxacin WAES 64.7%%} 64.1%2 AU ®
(60.8%, 61.0)¢} ¥ w3} Z7}5FHHTable 8) [16,17].

7.2016-2021S52] 7| ZALRH|Q} 7|72 0|2 22
2B

20209 79%H 20219 697HA] 14¥7H9] 7] FARSH]
ot 71794 IR HAHAAES o] 49749 KONIS A=
o} vlwsthtt. 20169%E A&H o7 Frloke AFS
HAd AL #38 92709 S0 Adre} vlw
A E FYu|sAE F¥oLt 2016-2018W T v w3 A
£ fog 277 ERiEot AW # R
E2 oA 497t9] A= vjud o §-93t Zol7t i
L Q135E7] Y HE EREL oA 447t Hle|
THAA |ouigt FAE Btk At fASH &

o
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8 HioA= BE 7|5 AR HlE #astgen, 53] #
A2 AHH9L Q1538 7] AMH| 7L 3-951A] At
AtK(Table 9) [15-17,19].

Discussion

A2 HHGAAAAAKONIS) = A=olA A
oz Fojste HAEol s 200697H FE3] 29
=lo] $ktH10,13]. £5] KONIS 3344 A7 Al(in-
tensive care unit surveillance, KONIS-ICU)+= 2006
W 7E5H qudATA FAIE AlFSH 20079 79F
B A7 5E HHSP] AZSHAoH, ojHl AH =
KONISOl Zrofgt 25771 99| 33970 S HAIE
S35k 20204 7295E 20214 627HA19) AR S A
Y| A4 A7EA=Rolh. E3 2016WF-E 9] FoEY, &
5] SAaE FAT F7He 7| S 2 QI Wt
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Table 7. Number (%) of microorganisms isolated from clinical specimens of patients with healthcare-associated infections

No. of isolates

Organism
SUTI ABUTI UTI BSI PNEU3 PNEU2 PNEUI PNEU All
Gram-positive cocci (%) 690 (40.0) 17 (43.6) 707 (40.0) 1,011 (45.1) 2(10.0) 11(13.6) 66 (16.8) 79 (16.0) 1,797 (39.9)
Staphylococcus aureus 36 1 37 175 10 64 74 286
Coagulase-negative staphylococci 77 77 284 361
Streptococcus pneumoniae 1 1 4 1 1 6
Streptococcus agalactiae 10 10 5 1 1 2 17
Streptococcus species 3 3 10 13
Enterococcus faecalis 188 4 192 134 1 1 327
Enterococcus faecium 368 12 380 390 1 1 771
Enterococcus species 5 5 3 8
Others 2 2 6 8
Gram-positive bacilli (%) 57(3.3) 57(3.2) 46 (2.1) 1(5.00 3.7 4(0.8) 107 (24)
Corynebacterium striatum 23 23 34 1 1 58
Corynebacterium diphtheriae 4 4 4
Corynebacterium species 26 26 9 1 1 36
Bacillus cereus 4 4 3 1 1 2 9
Gram-negative bacilli (%) 978 (56.6) 22 (56.4) 1,000 (56.6) 774 (34.6) 14(70.0) 67 (82.7) 325(82.7) 406 (82.2) 2,180 (48.4)
Escherichia coli 362 6 368 68 5 11 16 452
Klebsiella pneumoniae 207 9 216 164 4 15 63 82 462
Klebsiella species 11 11 15 1 9 10 36
Enterobacter aerogenes 11 1 12 10 1 1 8 10 32
Enterobacter cloacae 26 26 23 3 10 13 62
Enterobacter species 2 2 8 1 1 11
Haemophilus influenzae 1 1 1
Serratia species 10 10 25 1 3 4 39
Proteus species 48 1 49 12 2 4 6 67
Citrobacter species 18 18 2 3 3 23
Morganella morganii 6 6 1 7
Pseudomonas aeruginosa 169 3 172 78 3 7 76 86 336
Pseudomonas species 2 2 2
Acinetobacter baumannii 88 2 90 253 5 26 101 132 475
Acinetobacter species 5 5 22 4 4 31
Achromobacter species 1 1 3 1 1 5
Burkholderia species 1 1 20 3 3 24
Elizabethkingia species 1 1 3 4
Stenotrophomonas maltophilia 1 1 38 1 4 25 30 69
Chryseobacterium species 1 1 14 2 2 17
Others 8 8 15 1 1 2 25
Anaerobes (%) 2(0.1) 2(0.1) 28(1.3)  1(5.0) 1(0.2) 31(0.7)
Bacteroides species 13 1 1 14
Clostridium species 7 7
Fusobacterium species 1 1
Others 2 2 7 9
Fungi (%) 381 (17.0) 2(10.0) 2 (0.5) 4(0.8) 385(8.6)
Candida albicans 158 1 1 159
Candida tropicalis 73 73
Candida glabrata 56 56
Candida parapsilosis 71 71
Candida species 14 14
Aspergillus species 1 2 3 3
Others 9 9
Total 1,727 39 1,766 2,240 20 81 393 494 4,500

Abbreviations: UTI, urinary tract infection; SUTI, symptomatic UTI; ABUTI, asymptomatic bacteremic UTI; BSI, bloodstream infection;
PNEU, pneumonia.
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Table 8. Susceptibilities of major pathogens isolated from patients with healthcare-associated infections

Organism No. of resistant*/total isolates’ (%)
Methicillin-resistant Staphylococcus aureus 197/283 (69.6)
Vancomycin-resistant Enterococcus faecalis 11/320 (3.4)
Vancomycin-resistant Enterococcus faecium 447/760 (58.8)
Cefotaxime-resistant Escherichia coli 203/413 (49.2)
Cefotaxime-resistant Klebsiella pneumoniae 274/414 (66.2)
Ciprofloxacin-resistant Escherichia coli 284/439 (64.7)
Ciprofloxacin-resistant Klebsiella pneumoniae 286/446 (64.1)
Imipenem-resistant Klebsiella pneumoniae 123/442 (27.8)
Imipenem-resistant Pseudomonas aeruginosa 197/333 (59.2)
Imipenem-resistant Acinetobacter baumannii 429/464 (92.5)

*Number of the strains reported as I and R in the susceptibility results of each antibiotic. "Total number of reported microorganisms that
contribute to health care-associated infections with antibiotic susceptibility results for the strain.

Table 9. Comparison of the device utilization ratios and the rates of device-associated infections from 2016 through 2021

July 2016- July 2017- July 2018- July 2019- July 2020-
June 2017 June 2018 June 2019 June 2020 June 2021
No. of hospitals 193 216 227 256 257
No. of units 285 308 316 340 339
Patient-days 1,387,515 1,489,409 1,490,256 1,587,809 1,657,370
Device-days
Urinary catheter-days 1,177,533 1,277,540 1,278,137 1,271,496 1,222,877
Central line-days 663,681 739,052 761,513 786,348 793,009
Ventilator-days 480,576 524,821 526,924 505,133 487,650
No. of infections
Urinary catheter-associated UTI 1,189 1,476 1,633 1,597 1,589
Central line-associated BSI 1,481 1,692 1,769 1,695 1,753
Ventilator-associated PNEU 480 505 569 470 383
Device utilization ratio (DD/PD)
Urinary catheter 0.85 0.86 0.86 0.80 0.74
95% CI 0.849-0.851 0.859-0.861 0.859-0.861 0.799-0.801 0.739-0.741
Range* 0.70-0.97 0.70-0.97 0.70-0.97 0.69-0.97 0.70-0.98
Central line 0.48 0.50 0.51 0.50 0.48
95% CI 0.479-0.481 0.499-0.501 0.509-0.511 0.499-0.501 0.479-0.481
Range* 0.20-0.73 0.18-0.73 0.20-0.76 0.18-0.78 0.21-0.82
Ventilator 0.35 0.35 0.35 0.32 0.29
95% CI 0.349-0.351 0.349-0.351 0.349-0.351 0.319-0.321 0.289-0.291
Range* 0.10-0.58 0.08-0.59 0.08-0.61 0.05-0.57 0.06-0.58
Device-associated infection rate (/1,000 DD)
Urinary catheter-associated UTI 1.01 1.16 1.28 1.26 1.30
95% CI 0.95-1.07 1.10-1.22 1.22-1.34 1.20-1.32 1.24-1.36
Range* 0-2.34 0-3.13 0-3.33 0-3.24 0-3.37
Central line-associated BSI 2.23 2.29 2.32 2.16 2.21
95% CI 2.12-2.35 2.18-2.40 2.22-2.43 2.06-2.26 2.11-2.32
Range* 0-4.38 0-5.23 0-5.25 0-5.11 0-5.15
Ventilator-associated PNEU 1.00 0.96 1.08 0.93 0.79
95% CI 0.91-1.09 0.88-1.05 0.99-1.17 0.85-1.02 0.71-0.87
Range* 0-2.87 0-3.16 0-2.71 0-2.85 0-2.67

*10th to 90th percentile range.
Abbreviations: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; DD, device day; PD, patient day; CI,

confidence interval.
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20194 795E Hoj7|Fo] 15084 ooz S
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257712 174 713o] S7FsF3 A, 9004} 14, 700-899
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WA} R0 A 370 57T, 100-299%A4F FFRo)A 3707 7
A5t AWz o] ol Bl vl fA E90
o, FoZAAL AU 34071004 339702 17471 &
A5t 3, Fojgde B ¥ ¢ A AUk 50284
oA 504 o g & WstE HolA] ot w3 AAH
A 1919 WA 20199 13384 SUsFL
o, o] #5] HEF AEHI ARl £+ 201549 1.55
A 2016Q9%E 74T o] A7 = YT 0.9 0=
H3E7E §LoiTH17,191.

Z3A44 QB AUFRL 4435702 AWUE 44897
o Hl3f 1.2% Zastgon, A dZAALAE A A
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A AFE B FET FAL AUz 554 500-
699Ar o] oA AA zdARAES] Fart
T2 9la, 59 R7ddt HHo] ad Ao
(17]. HF9 TaE FTAELAAN ZZY19Z A F
A Ao wiste, AT g o7 Q1% 5 &7 7
H Fa7 FFE S ACE FFHY, Fy € =
Qlof| 4] o]&} ofof T A7} &E5] o] Foj |1 gt Al
Al FW Aol 22U di53 717kset HEoR <l
g QI E AV EQlEgoH, $87] volgA W AE
AEFAAL £2& GA] Aol B1E vf 9lrH20-22].
AN E 258 ERAETS HHS 23S 5
FEY F7H= H g = 910f[23-26], A Y]
A& FEAAY] 2IR1A], =29}t thE I21H9
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OJ5tAl = AAAR A BFS Hen, 20184 H|
off fostA Faskoltt E3 JAFEE7| 7| FARH] o
Al 201898 A &F 02 ZHA4sttHTable 9) [16,171.

AF-EAA 13257 4 HE TYES 69974 o]
of FHO F4 HUA FE FARFFE HoH, Ut
A &Y SEAANAE A&HQ A2 FE st
AFEE7] 7|F+AHEH] FA] 500-699%783 150-2991
oA sk, WA S84 WA 5 58
AN A AMGH] 9] ZHAart SRIE Q. whEbA] WA F
SRS A Q] HHo it A&AQ1 A9 e BTt
2 Q% AAET 71T A Fa 2E T 5 e
u, oA35] QA FEAA = Wt vjulgk Ao B
olt}. Q12 sy B HFE TR AAT 2344

oA 7 =%eH, o FIAA T A1A R SeAA
oA Q] 7| A H = S7IRE Ao R HilEo], QA F
SR digk A7 28T Ao E HQItHTable 5, 6)
[17].

F8 A vBEY EXA 2EHAY AAHS #
A= A7) A 201649 o]F Q27YF Ad7|Ee
H3lg Q18] 20184 O|FRE E. faecium (21.5%)°] 7}
53 #FE B oy, AAXo] v E. coli®} K.
pneumoniae7t 3713t A0 2 HIE At FFAHAA
X FA] E. faecium (17.4%)°] 7V& &351A Eel&o] F
T 37He B92H, coagulase negative staphylo-
cocci® 2= F7Fet 208 HuEo, FAYNE
Ao gzt FA7F LTS AAE ¢ A HFE
9] AAHOZE 4. baumannii (26.7%)°] 7F¢ =& H|&
2 BEE9om, P. aeruginosa?t 1% S717F EH3
o|AOo W S maltophilia® A&EHOZE F2 HILE XA
skal 9lo] WAdEo] ¥l A 8A A=l of7 1834
o] BE7F B2 Ao ERIF gt 9 v|BE
o] A HAE Ao A= MRSAE 69.6%% A&Z 0
2 Aot oy, 4. baumannii® imipenem WAE
2 92.5%, K. pneumoniae®] imipenem WAES 27.8%
2 O34 9o FH9 A A EC] 348 F
7+ Hol= ZoE glEo] 342 FA7F ZastA
t}H16,17]. Kor-GLASS (Global Antimicrobial Resis-
tance Surveillance System in Korea) ZT}<} H] w34
=, HA79E 3 MRSAE 65.4%, Carbapenem WA 4.
baumanniiZ} 91.2%%2 KONISA= 9} H]5=5} k. MRSA
2280] FHa FAolY oA35] 387+ F SHAR =2
207 3RIEYOH, Carbapenem WA 4. baumannii
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) YAHE FAl 3571 =715 12HA1Z 2 2108 Kk
ATH28]. wEhA tHAW el tigt JE5E Q0 #ejet, &
AA #e] T2 I (antibiotic stewardship program,
ASP)9] &/d3}7} Al g5l HH29,301.

20209 7214 20219 6¥7HA] S8AA om ATt
A ARE EAT A7 22792 1,00049€ 9 0.994
(95% CI 0.95-1.04), F7E2 1.207(95% CI 1.15-
1.26), HH-2 0.4871(95% CI 0.45-0.51)°] HAI5A0
o, Aol o A e, /7 dned

a8t :LEIJ.’ ERTE wﬂ% P4 W E
R CERERL TR EREED
7 A% BolA) gstet. A% Aol z
A2 59 1709 o2u B 4s S50} 9
A iz welt B as.
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