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Background: In this report, we present the annual data of the intensive care unit (ICU) mod-
ule of the Korean National Healthcare-associated Infections Surveillance (KONIS) System
from July 2018 to June 2019.

Methods: We performed a prospective surveillance of healthcare-associated urinary tract
infections (UTIs), bloodstream infections (BSIs), and pneumonia (PNEU) at 316 ICUs in 227
hospitals using the KONIS system. Healthcare-associated infection (HAI) and device-associat-
ed infection rates were calculated as the number of infections per 1,000 patient-days (PDs) and

device-days (DDs), respectively. Device utilization was calculated as the ratio of DDs to PDs.
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2006958 A5 HHRAA A (Korean National
Healthcare-associated Infections Surveillance Sys-
tem, KONIS)E F&5to] 295t 9UrH4]. KONISE
200609 795H HA=o)A ALH o2 Fojsh= HAE
o3 A1z -Elutete] dEZFQl oz FAAA
=, 20184 7]& AR Holdel 30871 B F 73.7%
7b Zojsto] ARl Aol SAHY E dhEd F
A EHHTARA ARE FAGRSH A
Skl QIh5-7]. EE3HE WHOo R ZF Y9 S8R
A TAsHE Q 27 (urinary tract infection, UTD), &
F4(bloodstream infection, BSI), HH(pneumonia)
of tgt A2 A4H oz SASHA FASE AHBelo]
20079 7€RE A7 FAA R HARAE ARE H
st glon, v SAEEY avnksE T 5 3
= ARE &gotal Y8

adHAd FAAE FolA ARE FHA HE 1
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Results: A total of 4,874 HAIs were found during the study period: 1,682 UTIs (1,633 urinary
catheter-associated cases), 2,110 BSIs (1,769 central line-associated cases), and 1,082 PNEUs
(569 ventilator-associated cases). The rate of urinary catheter-associated UTIs (CAUTIs) was
1.28 cases per 1,000 DDs [95% confidence interval (CI), 1.22-1.34], and the urinary catheter
utilization ratio was 0.86 (95% CI, 0.859-0.861). The rate of CAUTIs was higher than that in
the previous year [1.16/1,000 DDs (95% CI, 1.10-1.22)]. The rate of central line-associated
BSIs was 2.32/1,000 DDs (95% CI, 2.22-2.43), and the central line utilization ratio was 0.51
(95% CI, 0.509-0.511). The rate of ventilator-associated PNEUs was 1.08/1,000 DDs (95% CI,
0.99-1.17), and the ventilator utilization ratio was 0.35 (95% CI, 0.349-0.351).

Conclusion: The overall HAI rate was similar to that in the previous year, but the rate of
CAUTIs increased. In addition, the central line utilization ratio increased; thus, intervention is

Key Words: Korean National Healthcare-associated Infections Surveillance System, KONIS,
Intensive care unit, Healthcare-associated infection
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WiAE 7 F=0 2 80% o149l FS Wit S3A
A, Aukeatel A7 9t A7t 42 =0 ' 80%E |
= Ae 47 93 AT A3 9 FIAAE A
oJstgitt. 11 99 A= WiASE S B 9
ASTSHAAE ERSIGATHLT7I. A+ 717 &< 24
of SEAANA a2, ERFE, HHol gt =
A AAE FF5I . FEAA e 92
7, R4, fHe Bel= v= ¥ (Center
for Disease Control and Prevention, CDC)2] &2l
<A 5FATHO, 18]

Q2ZAHL ‘ZAo] 9= 8 27 H(symptomatic uri-
nary tract infection, SUTI)' ¥ ‘F-3A4 #83F Q244
(asymptomatic bacteremic urinary tract infection,
ABUTD) & Z35191 E/AE2 9+ &2l @74
(laboratory-confirmed bloodstream infection) < %+
ALz sttt HH2 AAA HH(clinically de-
fined pneumonia, PNEU1)’, ‘“¥2+# &l HFH(pneu-
monia with specific laboratory findings, PNEU2)’
3 ‘WA HH(pneumonia in immunocompro-
mised patients, PNEU3)' 0.2 B&351cHe]. L2744,
ARAAT AN 47 FAERE, SAENHE, Q1T
5719ke] B o g FESII. R HARIES
A4 (patient-days, PD) 1,000¥99 Ja@gdgdd A
&, 71FLLAAELS 717-L4(device-days, DD) 1,000
A 7| BHAH D A, 71FAN = 7R/ ALY
FE AT, A A A7t e 78 Al
o2 A Uit WSS AL S5 % WA
< Uidol :Zeksto] EAsH3ith. KONIS =A<zt
A7} 7194 ZEE) v FFS B A6 2018
W 7€-20199 6€ 7|17t9] 7174 AHE ARE 2014
W 79-20184 6€ Ato] 41zte] Azba el wlwst et
[5,6,19,20]. 95% Al&]77Hconfidence interval, CI)©|
BAAA = Aol 7S Zol7t e AL ddst
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Table 1. Characteristics of hospitals and intensive care units
participated in KONIS from July 2018 through June 2019

Number (%)

Variables

Characteristics of hospitals
Total no. of hospitals 227

No. of major teaching hospitals 74 (32.6)
No. of private hospitals 171 (75.3)

Average no. of beds 534

Beds size
>900 26 (11.5)
700-899 32 (14.1)
500-699 34 (15.0)
300-499 62 (27.3)
200-299 73 (32.2)

Area
Seoul 43 (18.9)
Kangwon/Gyeonggi/Incheon 72 (31.7)
Central/South 112 (49.3)

Hospitals with special ward
Solid organ transplantation 16 (7.0)
Hemodialysis 202 (89.0)

Infectious diseases physician per hospital 0.9

Infection control professional per hospital 3.8

Beds per infection control professional 139

Composition of intensive care units (ICUs)

Total no. of ICUs 316
Medical ICU (MICU) 91 (28.8)
Medical combined ICU (MCICU) 128 (40.5)
Surgical combined ICU (SCICU) 45 (14.2)
Surgical ICU (SICU) 24 (7.6)
Neurosurgical ICU (NSICU) 28 (8.9)

1170 <ol S718 AL, 900984 o1 w2 < 174,
500-699 7t+EA 17, 300-499 F+EoIA 374, 2999]5}
TFEOA 7717180] F7F8kaL 700-8997F A 17 71
o] Aastnt. AA o 59.3%7F 50018/ oI5t
O] ol ew, 500184 ofst i HAdA 1071
(A9 1257] oiH] 8.0%) o] S7FHAL ©] F 299
W ol & B 7/H(REE 6670 thEl 10.6%)7F Al
= st & 216719 Hol ¥d F A3 2 9
e A sa¥dd FusEL2 747M(32.6%)R L,
Fat B3 v 5341 AEEEAEdE2 4 Y
g 3.80I o5 197 B+ 139842 HIstL
AT AT AES= LD 0.9F01U. HoiF
AL A 3087014 316702 8707k S7kstATt. Ui
A 5% SEAA 12871(40.5%), W S 9174
(28.8%), AT F SEAL457M(14.2%), 9 S84
A 2470(7.6%), 2173 S8R 2870(8.9%)7F &ofst
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Aot WA G SR H&o] 69.3%% w%¥oH, A
Wree Zo] At o] F8ALE WA 58 F
A9 HlZo] EUTHI.

2. S oz HHUAE

AT 717 Bt F 4,87479] mIHALFo] HIE
k. o] & {70l 2,1104(43.3%) 22 7P Wty
8274 1,6827(34.5%), ®# 1,08271(22.2%) w°I3d
ot FoAFEAA F ALLFE 1,490,256€ 0]}
AA dzAAFAEL 3.27/1,000 PD (95% CI, 3.18-
3.36)2 AYE 3.07/1,000 PD (95% CI, 2.98-3.16)°]
"3 Z715tETH2]. 8274 F TAHELS 20169 °]F A
&40 1.13/1,000 PD (95% CI, 1.08-1.18)% AV %
(1.03/1,000 PD [95% CI, 0.98-1.08])°l H|& Z7}5+%
o}, FH7AY IS 1.42/1,000 PD (95% CI, 1.36-
1.48), H¥ ¥AYE2 0.73/1,000 PD (95% CI, 0.68-
0.77)& Adx: A=<l 1.35/1,000 PD (95% CI, 1.29-
1.41), 0.69/1,000 PD (95% CI, 0.65-0.74)%} 8] &
o Afol= elAtH(Table 2).

3. 7|7EE Qe B AEEL 7| FAIEH|

=79 1,682 F 1,6337(97.1%)°] F-A =3}
Aol itk AA AR 7|FdE= 1,278,137
o|AY, A= & Q27 A(urinary catheter-
associated UTI) ©AE2 1.28/1,000 DD (95% CI,
1.22-1.34)2 A¥%(1.16/1,000 DD [95% CI, 1.10-
1.22D)°0 Hvls] S7FstAtH(Table 3). FXZk AHEH]
+= 0.86 (95% CI, 0.859-0.861)% AA=e} 5LotAth
(Table 4). 85794 2,1104 % 1,76971(83.8%)°] A
A FEE Aol SAFGE I RAA
(central line-associated BSI) &< 2.32/1,000 DD
(95% CI, 2.22-2.43)2 AYE(2.29/1,000 DD [95% CI,
2.18-2.40D% frATeHATE A4 SAFHE 7|2 L=
761,51390]31 1, S48 AREHE= 0.51 (95% CI,
0.509-0.511)2 AYE(0.50 [95% CI, 0.499-0.501])
of ua] F7kstAt. #H¥ 1,08274 5 5697(52.6%)°]

1o iy

=
$E 526,92490]191, Q12557 B WY PSS
1.08/1,000 DD (95% CI, 0.99-1.17), 91&5357]9] 7]

Table 2. Pooled means of healthcare-associated infection rates, by number of hospital beds, from July 2018 through June 2019

Healthcare-associated

No. of hospital beds

infection rate

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

No. of units 52 62 57 72 73 316
Patient-days 292,230 358,572 300,439 318,871 220,144 1,490,256
Infection rate*

No. of infections 997 1,433 1,156 888 400 4,874

Pooled mean 3.41 4.00 3.85 2.78 1.82 3.27

95% CI 3.21-3.63 3.79-4.21 3.63-4.08 2.61-2.97 1.65-2.00 3.18-3.36
UTI rate’

No. of UTI 310 451 403 347 171 1,682

Pooled mean 1.06 1.26 1.34 1.09 0.78 1.13

95% CI 0.95-1.19 1.15-1.38 1.22-1.48 0.98-1.21 0.67-0.90 1.08-1.18
BSI rate?

No. of BSI 478 686 538 319 89 2,110

Pooled mean 1.64 1.91 1.79 1.00 0.40 1.42

95% CI 1.50-1.79 1.78-2.06 1.65-1.95 0.90-1.12 0.33-0.50 1.36-1.48
PNEU rate®

No. of PNEU 209 296 215 222 140 1,082

Pooled mean 0.72 0.83 0.72 0.70 0.64 0.73

95% CI 0.62-0.82 0.74-0.93 0.63-0.82 0.61-0.79 0.54-0.75 0.68-0.77

*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.
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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

2018 through June 2019
Urinary catheter-associated UTI rate*

No. of No. of No. of Urinary Pooled o o 0 o 0 R
hospital beds units UTI catheter-days mean R0 ClL 0 el Rl 1% Al
>900 52 303 249,887 1.21 1.08-1.36 0.00 0.00 0.83 1.78 2.89
700-899 62 443 317,042 1.40 1.27-1.53 0.00 0.00 0.98 2.02 3.44
500-699 57 388 259,809 1.49 1.35-1.65 0.00 0.00 1.08 2.06 3.80
300-499 72 334 271,212 1.23 1.11-1.37 0.00 0.00 0.89 2.10 3.42
200-299 73 165 180,187 0.92 0.79-1.07 0.00 0.00 0.00 1.29 2.73
All 316 1,633 1,278,137 1.28 1.22-1.34 0.00 0.00 0.81 1.88 3.33

Central line-associated BSI rate’

No. of No. of No. of Central Pooled o o 0 o 0 o
hospital beds units BSI line-days mean AL e 2 A 0 Al
>900 52 424 185,702 2.28 2.08-2.51 0.00 0.00 1.61 3.45 5.79
700-899 62 598 204,666 2.92 2.70-3.17 0.00 0.00 2.21 4.01 6.27
500-699 57 434 154,879 2.80 2.55-3.08 0.00 0.00 2.06 4.26 6.79
300-499 72 253 144,684 1.75 1.55-1.98 0.00 0.00 0.00 2.46 4.34
200-299 73 60 71,582 0.84 0.65-1.08 0.00 0.00 0.00 0.00 2.68
All 316 1,769 761,513 2.32 2.22-2.43 0.00 0.00 0.98 3.15 5.25

Ventilator-associated PNEU rate®

No. of No. of No. of Ventilator- Pooled o o 0 o 0 o
hospital beds units PNEU days mean A(EC e e A (R i
>900 52 138 145,123 0.95 0.80-1.12 0.00 0.00 0.00 0.36 2.93
700-899 62 161 150,974 1.07 0.91-1.24 0.00 0.00 0.00 0.89 2.41
500-699 57 107 109,997 0.97 0.80-1.18 0.00 0.00 0.00 0.00 3.00
300-499 72 99 87,276 1.13 0.93-1.38 0.00 0.00 0.00 0.00 3.00
200-299 73 64 33,554 1.91 1.49-2.44 0.00 0.00 0.00 0.00 1.64
All 316 569 526,924 1.08 0.99-1.17 0.00 0.00 0.00 0.01 2.71

*Pooled mean=(No. of urinary catheter-associated UTIs/No. of urinary catheter-days)>1,000.

"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.

TAREHE 0.35 (95% CI, 0.349-0.351)0]9)o9, Ad
=9} 935t Aol gAtHTable 3, 4).

4, BLHE0| M2 7|23 S HHAAFEL 7|7
EH|
o

FAZ e AN E A7 AZSS FoRA= 4
FS HYoy, 1 FoH% 700-899 HAFe] HYo] A
d& o} Zro] 7 &2 AHEH|(0.88 [95% CI, 0.879-
0.881D)E E % tHTable 4). FA=R I 2HAE
2 200-299%4+9] ¥94(0.92/1,000 DD [95% CI, 0.79-
1.07D°IA o = ML Hwste] footA *& 3
FES HH(Table 3). 3AFHAY AF2E7] 7]+
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AGH = AT R ARDSE 7| AN E R85 F
7¥etAtH(Table 4). 3AAHE I FFRAAES 5007
Ay ol/ge] WA 200-49994F o] B vlsf &
9J5HA E=UTH2.67/1,000 DD [95% CI, 2.54-2.81] vs.
1.45/1,000 DD [95% CI, 1.30-1.62]). 9&335&7] &
HHL 200-2999/¢<] ¥A(1.91/1,000 DD [95% CI,
1.49-2.44])00 A T2 w729] ¥dof vls] FootA =%
tHTable 3).
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Table 4. Pooled means and percentiles of the distribution of device-utilization ratios, by number of hospital beds, from July 2018

through June 2019
Urinary catheter utilization ratio*

No. of No.. of Urinary Patient- Pooled 95% CI 10% 5% 50% 75% 90%
hospital beds  units catheter-days days mean
>900 52 249,887 292,230 0.86 0.859-0.861 0.72 0.82 0.89 0.94 0.97
700-899 62 317,042 358,572 0.88 0.879-0.881 0.78 0.85 0.91 0.94 0.98
500-699 57 259,809 300,439 0.86 0.859-0.861 0.72 0.83 0.90 0.94 0.98
300-499 72 271,212 318,871 0.85 0.849-0.851 0.69 0.76 0.88 0.94 0.98
200-299 73 180,187 220,144 0.82 0.818-0.822 0.61 0.74 0.86 0.94 0.98
All 316 1,278,137 1,490,256 0.86 0.859-0.861 0.70 0.80 0.89 0.94 0.97

Central line utilization ratio’
.of .of 1 Patient- Pool

No- 0 No. 0 Centra atient ooled 95% CI 10% 2%  50%  75%  90%
hospital beds  units line-days days mean
>900 52 185,702 292,230 0.64 0.638-0.642 0.39 0.50 0.61 0.76 0.90
700-899 62 204,666 358,572 0.57 0.568-0.572 0.33 0.43 0.57 0.70 0.84
500-699 57 154,879 300,439 0.52 0.518-0.522 0.30 0.42 0.54 0.64 0.73
300-499 72 144,684 318,871 0.45 0.448-0.452 0.24 0.34 0.46 0.56 0.66
200-299 73 71,582 220,144 0.33 0.328-0.332 0.08 0.16 0.31 0.45 0.58
All 316 761,513 1,490,256 0.51 0.509-0.511 0.20 0.35 0.50 0.62 0.76

Ventilator utilization ratio®
.of .of ilator- Patient- Pool

No 0 N0.0 Ventilator: atient ooled 95% CI 10% 25% 50% 75% 90%
hospital beds  units days days mean
>900 52 145,123 292,230 0.50 0.498-0.502 0.24 0.36 0.50 0.64 0.74
700-899 62 150,974 358,572 0.42 0.418-0.422 0.21 0.29 0.40 0.53 0.63
500-699 57 109,997 300,439 0.37 0.368-0.372 0.14 0.26 0.36 0.48 0.56
300-499 72 87,276 318,871 0.27 0.268-0.272 0.09 0.15 0.26 0.38 0.47
200-299 73 33,554 220,144 0.15 0.149-0.151 0.02 0.06 0.12 0.23 0.32
All 316 526,924 1,490,256 0.35 0.349-0.351 0.08 0.17 0.31 0.46 0.61

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

(1.14/1,000 DD [95% CI, 1.04-1.25)% WA 53
F3HAH4(1.14/1,000 DD [95% CI, 1.05-1.24D)14] €]
7} $8R1-4(1.65/1,000 DD [95% CI, 1.42-1.92]), A7
97} Z3A141(1.84/1,000 DD [95% CI, 1.61-2.12])°
v f-oobA wokth SAPUE 3 IRAQ IYE
2 WaE3AH41(2.76/1,000 DD [95% CI, 2.57-2.971)
oA YA 5¢58A4(1.98/1,000 DD [95% ClI,
1.81-2.16])°1 Hla] F-<JotA =okct. T3 93} FAHA
(2.10/1,000 DD [95% CI, 1.78-2.47), X173 9|1} Z3A}
A1(2.06/1,000 DD [95% CI, 1.72-2.471)°] BHISHA = &
OJ5H &2 v &S B} 9355V # HY IYE
2 97} Z312141(1.48/1,000 DD [95% CI, 1.17-1.88])
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oA Wzt $244(0.81/1,000 DD [95% CI, 0.70-
0.941)°ll Bl3f F-2J5HA =3k tH(Table 5).

FAZ @ AHEH = W S8A4(0.84 [95% CI,
0.839-0.841D)°lA 7H& Wokow, 417393 S84
(0.90 [95% CI, 0.898-0.902])°14 7} &9kt A
Bud AHGH = WA SEEAA(0.45 [95% Cl,
0.449-0.4511)°1A 7P wokar, Q3 F&A4(0.57
[95% CI, 0.567-0.573D)°A 7¢ =%t J132F7]
AHgEl = YaA S5 8AH4(0.27 [95% CI, 0.269-
0.271D°A 78 wtew, Wit S8AH4(0.44 [95% CI,
0.439-0.441D)°1A4 71 &=%tHTable 6).
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Table 5. Pooled means and percentiles of the distribution of device-associated infection rates, by type of ICU, from July 2018 through

June 2019
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 93% Cl 10% 25% 0% 3% 0%
MICU 91 451 394,620 1.14 1.04-1.25 0.00 0.00 0.76 1.66 2.55
MCICU 128 559 489,823 1.14 1.05-1.24 0.00 0.00 0.00 1.68 3.16
SCICU 45 250 180,713 1.38 1.22-1.57 0.00 0.00 1.02 2.10 3.57
SICU 24 171 103,441 1.65 1.42-1.92 0.00 0.00 1.24 2.25 442
NSICU 28 202 109,540 1.84 1.61-2.12 0.00 0.00 1.21 3.06 4.65

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% €l 10% 25% S0% 75% 0%
MICU 91 741 268,079 2.76 2.57-2.97 0.00 0.00 1.96 3.81 6.02
MCICU 128 507 256,331 1.98 1.81-2.16 0.00 0.00 0.00 2.36 431
SCICU 45 261 112,121 2.33 2.06-2.63 0.00 0.00 1.42 2.70 5.39
SICU 24 144 68,628 2.10 1.78-2.47 0.00 0.00 1.35 3.76 5.59
NSICU 28 116 56,354 2.06 1.72-2.47 0.00 0.00 1.26 3.45 7.22

Ventilator-associated PNEU rate’

Type of No. of No. of Ventilator- Pooled o o 0 o o o
ICU - PNEU days mean 95% CI 10% 25% 50% 75% 90%
MICU 91 168 207,723 0.81 0.70-0.94 0.00 0.00 0.00 0.00 2.01
MCICU 128 198 157,189 1.26 1.10-1.45 0.00 0.00 0.00 0.00 2.60
SCICU 45 90 76,436 1.18 0.96-1.45 0.00 0.00 0.00 0.01 3.15
SICU 24 68 45,797 1.48 1.17-1.88 0.00 0.00 0.00 1.38 3.53
NSICU 28 45 39,779 1.13 0.84-1.52 0.00 0.00 0.00 0.01 2.72

*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.

6. HI0|Y=1 =2 0| 4=2| K| HEE

- =

.l

5 4,874719] ZAA 4,9434F7F EEEHAY 1
At 2,405 (48.7%), 12 FE4L+ 2,010
(40.7%), X<t 405 (8.2%)9] &=olct. &% "AF=E
= Table 791 7]&st3th. Q2= IH2Y
o] 1,007 (55.8%)2 7} W3kl Escherichia coli
(34.3%, 345/1,007)7} 7P¢ E5tA = AT ERAE
2 JFFFLHo] 45.9%=2 7 E5HA B EAN En-
terococcus faecium (34.7%, 385/1,110), Staphyococ-
cus aureus (21.9%, 243/1,110), coagulase-negative
staphylococci (16.0%, 178/1,110) <o|t}t. 1324
ZHFE 34.7%7F BE|=E 9101, Acinetobacter baumannii

(37.9%, 318/840)7} 71§ @ol Ze=Att. EFHA

Efcu? oo
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O

A A2 16.5% (398)7F = oH, 7P St i+
L Candida albicans (36.2%, 144/398)3ct. HH A=
JgAddi#o] 77.7%2 7 wra Hy@o &3 o
QL Acinetobacter baumannii (41.9%, 234/558), S.
aureus (23.8%, 133/558) A tHTable 7).

9 A9l =8 A gt W/dE= Table 89 7]
<ottt HEAH YA FAREAHE 74.5%% AW
T 79.4%c) v|3] A&Hog Fadhe TS Ho|1 9)
Aot Vancomycin WA Enterococcus faecium®| B]-&-2
55.9%% AHEE 50.7%Cl v|sl] S7otRTt. A. baumannii
9] imipenem WAES 89.3%% %1 AW 89.6%2}+
AR O, Klebsiella pneumoniae®] imipenem W43

E2 18.3%=2 AW%(15.1%) B} 37FstAtHTable 8).
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Table 6. Pooled means and percentiles of the distribution of device-utilization ratios, by type of ICU, from July 2018 through June 2019

Urinary catheter utilization ratio*

Type of No.‘ of Urinary Patient- Pooled 95% CI 10% 259 50% 75% 90%
ICU units  catheter-days days mean
MICU 91 394,620 469,513 0.84 0.839-0.841 0.69 0.78 0.86 0.92 0.96
MCICU 128 489,823 575,835 0.85 0.849-0.851 0.66 0.77 0.88 0.93 0.97
SCICU 45 180,713 202,217 0.89 0.889-0.891 0.76 0.87 0.93 0.96 0.98
SICU 24 103,441 120,551 0.86 0.858-0.862 0.76 0.82 0.89 0.93 0.96
NSICU 28 109,540 122,140 0.90 0.898-0.902 0.75 0.89 0.94 0.97 0.99
Central line utilization ratio’
Type of No.' of .Central Patient- Pooled 95% CI 10% 259 50% 750 90%
ICU units line-days days mean
MICU 91 268,079 469,513 0.57 0.569-0.571 0.21 0.42 0.56 0.69 0.82
MCICU 128 256,331 575,835 0.45 0.449-0.451 0.14 0.27 0.41 0.56 0.67
SCICU 45 112,121 202,217 0.55 0.548-0.552 0.34 0.46 0.55 0.67 0.75
SICU 24 68,628 120,551 0.57 0.567-0.573 0.31 0.44 0.58 0.74 0.85
NSICU 28 56,354 122,140 0.46 0.457-0.463 0.26 0.34 0.45 0.58 0.70
Ventilator utilization ratio®
Type of No.. of  Ventilator- Patient- Pooled 95% CI 10% 5% 50% 75% 90%
ICU units days days mean
MICU 91 207,723 469,513 0.44 0.439-0.441 0.11 0.25 0.43 0.58 0.70
MCICU 128 157,189 575,835 0.27 0.269-0.271 0.05 0.11 0.21 0.34 0.50
SCICU 45 76,436 202,217 0.38 0.378-0.382 0.19 0.29 0.37 0.45 0.53
SICU 24 45,797 120,551 0.38 0.377-0.383 0.15 0.25 0.37 0.48 0.57
NSICU 28 39,779 122,140 0.33 0.327-0.333 0.13 0.18 0.28 0.41 0.59

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

7.2014-2019E 0| 7| ZAIRH|Q} 7|2 REt oj2 e
2HE

201849 7€% ¥ 20199 6¥7HA] 14939 7]FAREH|
o} 71745 AR A[RAES o] 497E9] KONIS 7
79 HlwstHrhTable 9). FA=xd B Q24 &
BB 2015958 A&How AdEd] vs 271519
tH5]. 201598 A&F 02 271808 S ek A
Sl Ad=et St SAFHE AMGHl= 2016
WRE A&20g Frlstgoy SAHS ¥ dRY
AEY W3k FosHA LUtk AB3EF7] AEHI9H <
3257 B Y SAELS oA 497t Awe vlwd
o 2]’k Zo] 7} §IAth(Table 9).
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ZAE AFste] 20079 795 ATARE THP] A
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o] R7t ZFE Y, FoiFY 7|F0] 20084 ol4ke] ¥
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o2 I E Y} o3 HSE 20164 FoHUL 195
A 713 2857 FEAAL, 2017900 21670 B 30871
Z3AA, 2019991 2277 B 3167] FAAE S
7Fstglon, tig 7138 30871 % 73.7%9 =& &S
HAH5,8]. o] EF HA KONIS S 7& A7t
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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 PNEUl PNEU All
Gram-positive cocci (%) 744 12 756 1,110 1 29 114 144 2,010
(42.1) (31.6) (41.9) (45.9) (5.9) (25.7) (19.4) (20.1) (40.7)
Staphylococcus aureus 34 4 38 243 1 23 109 133 414
Coagulase-negative staphylococci 53 53 178 1 1 232
Staphylococcus epidermidis 16 16 105 1 1 122
Streptococcus pneumoniae 3 3 3 6
Streptococcus agalactiae 16 16 16
Streptococcus species 2 2 10 1 1 13
Enterococcus faecalis 209 209 167 376
Enterococcus faecium 404 8 412 385 3 2 5 802
Enterococcus species 7 7 15 22
Others 3 3 4 7
Gram-positive bacilli (%) 40 1 41 46 3 6 9 96
2.3) (2.6) (2.3) (1.9 2.7 (1.0) (1.3) (1.9)
Corynebacterium striatum 27 1 28 21 2 1 3 52
Corynebacterium species 12 12 12 1 3 4 28
Others 1 1 13 2 2 16
Gram-negative bacilli (%) 982 25 1,007 840 12 80 466 558 2,405
(55.5) (65.8) (55.8) (34.7) (70.6) (70.8) (79.3) (77.7) (48.7)
Escherichia coli 340 5 345 85 2 4 20 26 456
Klebsiella pneumoniae 187 6 193 146 2 15 86 103 442
Klebsiella species 6 6 9 1 3 4 19
Enterobacter cloacae 22 22 19 1 16 17 58
Enterobacter aerogenes 15 15 15 18 18 48
Enterobacter species 1 1
Serratia marcescens 11 11 15 3 12 15 41
Serratia species 1 1
Haemophilus influenzae 1 1 2 2 3
Proteus mirabilis 55 2 57 9 3 3 69
Proteus vulgaris 3 3 1 1 4
Citrobacter freundii 6 6 2 1 1 9
Citrobacter species 8 8 3 2 2 13
Morganella morganii 9 1 10 5 15
Moraxella species 1 1 1
Providencia species 1 1 1
Pseudomonas aeruginosa 186 7 193 59 4 6 82 92 344
Pseudomonas species 2 2 5 1 1 8
Acinetobacter baumannii 102 4 106 318 4 42 188 234 658
Acinetobacter species 7 7 27 1 3 4 38
Alcaligenes species 3 3 2 5
Achromobacter species 3 3 7 1 1 11
Burkholderia species 3 3 19 1 1 23
Shigella species 1 1 1
Stenotrophomonas maltophilia 3 3 54 4 25 29 86
Sphingomonas paucimobilis 3 3
Chryseobacterium species 2 2 25 3 1 4 31
Others 5 5 11 16
https://doi.org/10.14192/kjicp.2020.25.2.115 123
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Table 7. Continued

No. of isolates

Organism

SUTI ABUTI UTI BSI PNEU3 PNEU2 PNEUl PNEU All

Anaerobes (%) 1 1 25 1 1 27
(0.1) (0.1) (1.0) (5.9 (0.1) 0.5)

Bacteroides species 1 1 6 1 1 8
Clostridium species 8 8
Fusobacterium sepcies 2 2
Others 9 9
Fungi (%) 1 1 398 3 1 2 6 405
(0.1) (0.1) (16.5) (17.6) (0.9) (0.3) (0.8) 8.2)

Candida albicans 144 1 1 145
Candida tropicalis 91 1 1 92
Candida glabrata 69 69
Candida parapsilosis 50 1 1 52
Candida species 30 30
Aspergillus species 1 1 2 2
Others 1 1 14 1 1 16
Total 1,768 38 1,806 2,419 17 113 588 718 4,943

Abbreviations: UTI, urinary tract infection; SUTI, symptomatic UTI; ABUTI, asymptomatic bacteremic UTI; BSI, bloodstream

infection; PNEU, pneumonia.

Table 8. Susceptibilities of major pathogens isolated from pa-
tients with healthcare-associated infections

No. of resistant/

Organism total isolates (%)

Methicillin-resistant Staphylococcus aureus 307/412 (74.5)
12/374 (3.2)
443/793 (55.9)
251/427 (58.8)
272/423 (64.3)
273/443 (61.6)
242/415 (58.3)
76/415 (18.3)
177/336 (52.7)
566/634 (89.3)

Vancomycin-resistant Enterococcus faecalis
Vancomycin-resistant Enterococcus faecium
Cefotaxime-resistant Escherichia coli
Cefotaxime-resistant Klebsiella pneumoniae
Ciprofloxacin-resistant Escherichia coli
Ciprofloxacin-resistant Klebsiella pneumoniae
Imipenem-resistant Klebsiella pneumoniae
Imipenem-resistant Pseudomonas aeruginosa
Imipenem-resistant Acinetobacter baumannii
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Table 9. Comparison of the device utilization ratios and the rates of device-associated infections from 2014 through 2019

July 2014- July 2015- July 2016- July 2017- July 2018-
June 2015 June 2016 June 2017 June 2018 June 2019
No. of hospitals 96 103 193 216 227
No. of units 169 178 285 308 316
Patient-days 883,138 945,605 1,387,515 1,489,409 1,490,256
Device-days
Urinary catheter-days 745,767 795,466 1,177,533 1,277,540 1,278,137
Central line-days 457,888 481,302 663,681 739,052 761,513
Ventilator-days 360,053 388,408 480,576 524,821 526,924
No. of infections
Urinary catheter-associated UTI 675 702 1,189 1,476 1,633
Central line-associated BSI 932 1,058 1,481 1,692 1,769
Ventilator-associated PNEU 443 389 480 505 569
Device utilization ratio (DD/PD)
Urinary catheter 0.84 0.84 0.85 0.86 0.86
(95% CI) 0.839-0.841 0.839-0.841 0.849-0.851 0.859-0.861 0.859-0.861
[range*] 0.69-0.98 0.69-0.98 0.70-0.97 0.70-0.97 0.70-0.97
Central line 0.52 0.51 0.48 0.50 0.51
(95% CI) 0.519-0.521 0.509-0.511 0.479-0.481 0.499-0.501 0.509-0.511
[range*] 0.30-0.77 0.29-0.77 0.20-0.73 0.18-0.73 0.20-0.76
Ventilator 0.41 0.41 0.35 0.35 0.35
(95% CI) 0.409-0.411 0.409-0.411 0.349-0.351 0.349-0.351 0.349-0.351
[range™] 0.19-0.63 0.22-0.62 0.10-0.58 0.08-0.59 0.08-0.61
Device-associated infection rate (/1,000 DD)
Urinary catheter-associated UTI 0.91 0.88 1.01 1.16 1.28
95% CI 0.84-0.98 0.82-0.95 0.95-1.07 1.10-1.22 1.22-1.34
range* 0-2.32 0-1.92 0-2.34 0-3.13 0-3.33
Central line-associated BSI 2.04 2.20 2.23 2.29 2.32
95% CI 1.91-2.17 2.07-2.33 2.12-2.35 2.18-2.40 2.22-2.43
range* 0-3.99 0-4.47 0-4.38 0-5.23 0-5.25
Ventilator-associated PNEU 1.23 1.00 1.00 0.96 1.08
95% CI 1.12-1.35 0.91-1.11 0.91-1.09 0.88-1.05 0.99-1.17
range* 0-3.80 0-2.80 0-2.87 0-3.16 0-2.71

*10th to 90th percentile range.

Abbreviations: ICU, intensive care unit; UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; DD, device day;

PD, patient day; CI, confidence interval.
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