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Background: In this report, we present annual data from the intensive care unit (ICU) module
of the Korean National Healthcare-associated Infections Surveillance System (KONIS) from
July 2017 through June 2018.

Methods: We performed prospective surveillance of healthcare-associated urinary tract in-
fections (UTIs), bloodstream infections (BSIs), and pneumonia (PNEU) at 308 ICUs in 216
hospitals using the KONIS. Healthcare-associated infection (HAI) rates and device-associated
infection rates were calculated as the number of infections per 1000 patient-days (PD) and
device-days (DD), respectively. Device utilization was calculated as a ratio of DD to PD.
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Introduction

SEvete] qudl JeAHLE AAAAJA A=
Oz HAZ AL A A (Korean National Healthcare-
associated Infections Surveillance System, KONIS)
£ 20009 7ERE A=A AEHORE Fojsi= ¥
S0l Yol AJ&E o] A7HA] APHoE FPE o] frh
[1-3]. 22 JadAqd A} dAAol tigk Ql4lo] g
&4 KONISO| F 8787} 91442 B oAl glom,
201695 E= FARI 442 Bl tl7A ZAZAAA
2 A3t 223t Yo R 7F HUo S8R
A ASHE Q@ 7% (urinary tract infection, UTI), &
EZ4(bloodstream infection, BSI), H ¥ (pneumonia)
o tigt AAIE A&EHCE FA5HHA TEES AHESHA
20079 795E A7 S JEARAAEARE R
askal glow, Zro] WAZTto| wet Az 9] A A%
T 383 HAR FoloH4l.

KONISO] 210 2016¥ 5 Folged A
257 A AAIglA A6, I
4 o]Ate] Yo dAfE o dAF
A= ITH2,5]. o3 H3tE 20169 3o
7N 713+ 28570 S&HAHA, 201799= 21670 ¥ 30874
FEAAR J7FeAT). o|24 20174 AA Frofridel
30871 4 5 70.5%7F o5t e, o= KONISS| &
27t A9 S 2 gk FAA oA
FHA ARE AZHoE gHEY 5= A =HoUth= 99
7F Atk 183 20169 7€ ©7E KONIS #+2
A= AT f|o](calendar day), ZERAE7I(AA AL

ot FFAA AR, AL AledE Ve AF 3
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Results: A total of 4569 HAIs were found during the study period: 1530 UTIs (1476 cases
were urinary catheter-associated), 2006 BSIs (1692 were central line-associated), and 1033
PNEU cases (505 were ventilator-associated). The rate of urinary catheter-associated UTIs
(CAUTI) was 1.16 cases per 1000 DD (95% confidence interval [CI]: 1.10-1.22) and urinary
catheter utilization ratio was 0.86 (95% CI: 0.859-0.861). These results were higher than those
in the previous year: 1.01 cases per 1000 DD (95% CI: 0.95-1.07) and 0.85 (95% CI: 0.849-
0.851), respectively. The rate of central line-associated BSIs was 2.29 cases per 1000 DD (95%
CI: 2.18-2.40) and the central line utilization ratio was 0.50 (95% CI: 0.499-0.501). The rate
of ventilator-associated PNEU cases was 0.96 cases per 1000 DD (95% CI: 0.88-1.05) and the
ventilator utilization ratio was 0.35 (95% CI: 0.349-0.351).

Conclusion: The overall rate of HAIs was similar to the results from the previous year; how-
ever, the rate of CAUTI increased.

Key Words: Korean National Healthcare-associated Infections Surveillance System, KONIS,
Intensive care unit, Healthcare-associated infection

A7), 183 FLHEE7HHrepeat infection time-
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Materials and Methods

20179 7954 2018¥ 6¥7HA] 20084 o] &
21671 *349] 30871 441 &AL 0] FAlof Zof sttt
ZF Zo3 A9 Fey 54, /1Y 14 5 7|2PEE A}
Shoich. o o] 20004 ol HRe Yo s
SHA WA o mEk 200-299, 300-499, 500-699,
700-899184, 900184 olde] tAl #o= ERsto] &
Aotk A 717 5 74 o] AN 823
F, EFAY, HHol dig udHTd FAE B
oh A QAR AS 8249, @FAE, A9y
Aol u)Z AYHATEE(Center for Disease Control
and Prevention, CDC)9] 2]o] ZA s}t H?7,8].

QRFHL ‘FAbo] Q1= @ Z A (symptomatic uri-
nary tract infection, SUTD) & ‘F34 483 Q274
(asymptomatic bacteremic urinary tract infection,
ABUTI) & Z3o19 Y ERAEL 9+ &9l ERad

(laboratory-confirmed bloodstream infection) & %
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Ao R ottt HH2 ‘A4E HH(clinically de-
fined pneumonia, PNEU1)’, ‘A<l+ 22l ™ (pneu-
monia with specific laboratory findings, PNEU2)’
3 ‘WA AA HH(pneumonia in immunocompro-
mised patients, PNEU3) 0. & EZ35}9tHe]. L2704,
ERAA N 47 fRAERS, SAF9HE, 1T
357199 #H o i.5 LRSI JeARAAEZ A
AL 4 (patient-days, PD) 1,000¥9%3 @549 A
&, 717 YA EL 71794 (device-days, DD) 1,000
A 7|FHHAE A5 ]:rL/\}'Q'H]L 71FL5/AEd
& Aktoldr. A= ] T A7t e 8 Al
o2 YA it WA ES AL S5 &% WA
< WAl 2gtste] 243199t KONIS jzdddad
A7} 717 A EC] nA JF2 EA5H] Asl 2017
d 7€-20184 6€¥ 71719 71745 ZEE AARE 2013
A 79-20179 692 Ato] 4¥7ke] A7A RS} v w oot
[2,9-11]. 95% A1Z]F7Hconfidence interval, CI)o] &
A2 &= 5ol fogt Zol7t s AL wsiir

Results
1. KONIS {2t S SHAHAC| EN

201749 79€92E 201849 6¥7tA KONIS 2344
H5o Fojst HYy} A4 E42 Table 13+ 2
o} ol o] WUE 1937094 216702 AYE i
11.9%%1 2371 Lol J7stAth & 216709 o] ¥

% AT 4 oA A AP UQ FuSEL2 78
M(36.1%)RL, B %*J $E 54571t BT A
AL 7 e 3.990] Y 0|52 191Y HF 1414
A4S 2ot ot I AR YT 0.9
o]t FAFTAAL AL 28571914 30871E 23
A7 S7Fotgich. WA 58 S84 11870(38.3%),
W3 SR 9371(30.2%), IHA 5 FEAA 427
(13.6%), 917+ S84 2570(8.1%), A1 Q)7 S84
307(9.7%)7F Zod st e,

2. S Qg HHLFE
& 4,569719] mdHHdHo] HilE

9t} o] & % S740] 2,0064(43.9%) 2.2 7HE w@orn
1,5304(33.5%), H¥ 1,03374(22.6%) 4°1%}
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Table 1. Characteristics of hospitals and intensive care units
participated in KONIS from July 2017 through June 2018

Number (%)

Variables

Characteristics of hospitals
Total no. of hospitals 216

No. of major teaching hospitals 78 (36.1)
No. of private hospitals 161 (74.5)

Average no. of beds 545

Beds size
>900 25 (11.6)
700-899 33 (15.3)
500-699 33 (15.3)
300-499 59 (27.3)
200-299 66 (30.6)

Area
Seoul 43 (19.9)
Kangwon/Gyeonggi/Incheon 62 (28.7)
Central/South 111 (51.4)

Hospitals with special ward
Solid organ transplantation 18 (8.3)
Hemodialysis 194 (89.8)

Infectious diseases physician per hospital 0.9

Infection control professional per hospital 3.9

Beds per infection control professional 141

Composition of intensive care units (ICUs)

Total no. of ICUs 308
Medical ICU 93 (30.2)
Medical combined ICU 118 (38.3)
Surgical combined ICU 42 (13.6)
Surgical ICU 25 (8.1)
Neurosurgical ICU 30(9.7)

th. FojFAAAY F ALLFE 1,489,409U 013t
AA QzHHAFAEL 3.07/1,000 PD (95% CI, 2.98-
3.16)2 AYX 2.87/1,000 PD (95% CI, 2.76-2.97)°
vl S7bstdct2l. 249 $HE 94 1.03/1,000
PD (95% CI, 0.98-1.08)2 H%(0.89/1,000 PD [95%
CI, 0.85-0.95D°] Hl&f S7lstsiou, ERadd TAE
€ 1.35/1,000 PD (95% CI, 1.29-1.41), 58 H&L
0.69/1,000 PD (95% CI, 0.65-0.74)% HAdE A7l
1.27/1,000 PD (95% CI, 1.21-1.33), 0.71/1,000 PD
(95% CI, 0.67-0.76)¢} ¥ 2 & o §-2J3t x}o]&= Qiqith
(Table 2).
3. 7|74 o= HHAGEN 7|ALEH|

22794 1,5304 % 1,4767(96.5%)0] 42 =k T3}
o] At AA |FAERR 7= 1,277,540
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Table 2. Pooled means of healthcare-associated infection rates, by number of hospital beds, July 2017 through June 2018
No. of hospital beds

Healthcare-associated

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

No. of units 50 65 57 70 66 308
Patient-days 290,088 383,719 300,687 304,859 210,056 1,489,409
Infection rate™

No. of infections 987 1,334 1,078 790 380 4,569

Pooled mean 3.40 3.48 3.59 2.59 1.81 3.07

95% CI 3.20-3.62 3.29-3.67 3.38-3.81 2.42-2.78 1.64-2.00 2.98-3.16
UTI rate’

No. of UTI 266 427 350 296 191 1,530

Pooled mean 0.92 1.11 1.16 0.97 0.91 1.03

95% CI 0.81-1.03 1.01-1.22 1.05-1.29 0.87-1.09 0.79-1.05 0.98-1.08
BSI rate’

No. of BSI 466 645 530 279 86 2,006

Pooled mean 1.61 1.68 1.76 0.92 0.41 1.35

95% CI 1.47-1.76 1.56-1.82 1.62-1.92 0.81-1.03 0.33-0.51 1.29-1.41
PNEU rate’

No. of PNEU 255 262 198 215 103 1,033

Pooled mean 0.88 0.68 0.66 0.71 0.49 0.69

95% CI 0.78-0.99 0.60-0.77 0.57-0.76 0.62-0.81 0.40-0.59 0.65-0.74

*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.

Table 3. Pooled means and percentiles of the device-associated infection rates, by number of hospital beds, July 2017 through June 2018

No. ofhospital -~ No.of  No.of = py .\ Pooled 95% CI 10%  25%  50%  75%  90%
beds units infection mean

Urinary catheter-associated UTI rate™

>900 50 259 248,893 1.04 0.92-1.18 0 0 0.68 1.58 2.84
700-899 65 419 340,766 1.23 1.12-1.35 0 0 0.42 1.73 291
500-699 57 333 258,588 1.29 1.16-1.43 0 0 0.72 1.65 3.25
300-499 70 286 255,461 1.12 1.00-1.26 0 0 0.75 1.84 3.52
200-299 66 179 173,832 1.03 0.89-1.19 0 0 0.88 1.94 3.51
All 308 1,476 1,277,540 1.16 1.10-1.22 0 0 0.72 1.73 3.13
Central line-associated BSI rate’
>900 50 406 176,226 2.30 2.09-2.54 0 0 1.09 3.39 5.93
700-899 65 563 215,342 2.61 2.41-2.84 0 0 1.06 2.99 5.18
500-699 57 410 142,929 2.87 2.60-3.16 0 0 0.91 2.88 4.74
300-499 70 240 134,774 1.78 1.57-2.02 0 0 0 3.22 5.25
200-299 66 73 69,781 1.05 0.83-1.32 0 0 0.69 3.09 5.55
All 308 1,692 739,052 2.29 2.18-2.40 0 0 0.91 3.19 5.23
Ventilator-associated PNEU rate*
>900 50 178 136,530 1.30 1.13-1.51 0 0 0 0 2.99
700-899 65 135 165,755 0.81 0.69-0.96 0 0 0 0.76 3.32
500-699 57 83 107,279 0.77 0.62-0.96 0 0 0 0 3.29
300-499 70 80 81,558 0.98 0.79-1.22 0 0 0 0 2.55
200-299 66 29 33,699 0.86 0.60-1.24 0 0 0 0 3.88
All 308 505 524,821 0.96 0.88-1.05 0 0 0 0 3.16

*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.
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Yojd 1, A= B Q 27 F(urinary catheter-
associated UTD) ¥AEL 1.16/1,000 DD (95% CI,
1.10-1.22)2 A¥%(1.01/1,000 DD [95% CI, 0.95-
1.07D)°l vl Z7Fet¥tHTable 3). A= AREH|
+ 0.86 (95% CI, 0.859-0.861)2 AYE(0.85 (95%
CI, 0.849-0.851)°1 Hlsll S7Fstith(Table 4). €744
2,0067 5 1,6927(84.3%)°] TAR WA} AHH Ao
Atk HA FAZHE 7|FLSE 739,052¥0]190Y, F
AR 1 F 74 (central line-associated BSI) &
&L 2.29/1,000 DD (95% CI, 2.18-2.40)% Ad%
(2.23/1,000 DD [95% CI, 2.12-2.35)¢} RAHIAT. %
AWl AREH]= 0.50 (95% CI, 0.499-0.50D)E A
W(0.48 [95% CI, 0.479-0.481])°l Hl3 F7tstAct.
H¥ 1,033 % 5057(48.9%)°] A5 57| Bad
Zolgith. AA| JAF2E7] 7| A4 524,82140]91 1,
A32E7] B4 #HE EYES 0.96/1,000 DD (95% CI,
0.88-1.05), Y32&719] 7IFARH]E 0.35 (95% CI,
0.349-0.351)0]% 2, Adx: =<l 1.00/1,000 DD
(95% CI, 0.91-1.09), 0.35 (95% CI, 0.349-0.351)%}

oJet Aol = YA TH(Table 3, 4).

4. HYAZ0| ME 7|73 Qs HAAEEDS 7|FA
2H|
o

FAZ e AMGH = BT ALSE FoAE 3
P HPgon 1 FME 700-899t84e] Wo| 71
E2 ARGHIE EtHTable 4). FA=R B Q27

BATER wEh 593k Zol= gIith(Table 3).
WA} QIFSE7] 7| FAN = BRI Ad S
| FAHEH & F-9J5HA] 716 tH(Table 4). SAE
A ERAAE2 500774 o]49] oA 200-499

H4 29 FH v FostA =%TH2.58/1,000
DD [95% CI, 2.45-2.72] vs. 1.53/1,000 DD [95% CI,
1.37-1.71]) (Table 3). 153557 & HHL2 9009
A} o]Aro] W oA 700-899 o] Hhf vl 7o
A &4tH(1.30/1,000 DD [95% CI, 1.13-1.51] vs.
0.81/1,000 DD [95% CI, 0.69-0.96]) (Table 3).

it 0*){‘ lntlf. f
Ny o mlor
i oX, rlo

Table 4. Pooled means and percentiles of the distribution of device-utilization ratios, by number of hospital beds, July 2017 through June 2018

No. of No.of 1 vice-days ~ Domient-  Pooled g5 oy 10%  25%  50%  75%  90%
hospital beds units days mean
Urinary catheter utilization ratio*
>900 50 248,393 290,088 0.86 0.859-0.861 0.73 0.82 0.90 0.94 0.97
700-899 65 340,766 383,719 0.89 0.889-0.891 0.67 0.82 0.90 0.94 0.97
500-699 57 258,588 300,687 0.86 0.859-0.861 0.70 0.80 0.88 0.93 0.97
300-499 70 255,461 304,859 0.84 0.839-0.841 0.72 0.80 0.88 0.94 0.97
200-299 66 173,832 210,056 0.83 0.828-0.832 0.66 0.77 0.88 0.93 0.97
All 308 1,277,540 1,489,409 0.86 0.859-0.861 0.70 0.81 0.89 0.94 0.97
Central line utilization ratio’
>900 50 176,226 290,088 0.61 0.608-0.612 0.20 0.34 0.46 0.59 0.73
700-899 65 215,342 383,719 0.56 0.558-0.562 0.20 0.36 0.53 0.65 0.81
500-699 57 142,929 300,687 0.48 0.478-0.482 0.21 0.38 0.52 0.65 0.73
300-499 70 134,774 304,859 0.44 0.438-0.442 0.18 0.32 0.45 0.59 0.69
200-299 66 69,781 210,056 0.33 0.328-0.332 0.13 0.28 0.44 0.58 0.69
All 308 739,052 1,489,409 0.50 0.499-0.501 0.18 0.33 0.48 0.61 0.73
Ventilator utilization ratio®
>900 50 136,530 290,088 0.47 0.468-0.472 0.07 0.18 0.31 0.45 0.65
700-899 65 165,755 383,719 0.43 0.428-0.432 0.12 0.20 0.34 0.51 0.65
500-699 57 107,279 300,687 0.36 0.358-0.362 0.09 0.20 0.32 0.49 0.61
300-499 70 81,558 304,859 0.27 0.268-0.272 0.06 0.17 0.29 0.44 0.58
200-299 66 33,699 210,056 0.16 0.158-0.162 0.07 0.13 0.27 0.41 0.53
All 308 524,821 1,489,409 0.35 0.349-0.351 0.08 0.17 0.31 0.46 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: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI, confidence interval.
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5. ZEIXIA Q80| M2 7| a2 oz HAHZUAS T 7| [95% CI, 0.539-0.541]). JVFZF7] AHgHl= WA &
TALEH| & FEAANA 7 W eH(0.28 [95% CI, 0.279-
0.281]), Wit S3AANA 7 =9%tH0.43 [95% CI,

FAERH I 923d SHE2 W A4 0.429-0.431)) (Table 6).

(1.01/1,000 DD [95% CI, 0.92-1.11])°1A &z} 3=t
41(1.38/1,000 DD [95% CI, 1.18-1.63]), X173 <7} 3t
A141(1.35/1,000 DD [95% CI, 1.16-1.57D°] H]3] |9
oA woith SAAEE A ERAE THEL YIS
A141(2.86/1,000 DD [95% CI, 2.67-3.07D)°lA Wzt
A E8532141(1.98/1,000 DD [95% CI, 1.81-2.16])
of Hls |ootA =Tt o]Q RE QIA FEAA
HS|ME FolsH £ H&S Bt Ad3sgy] &=
Hg TPELS 93 F8A41(1.70/1,000 DD [95% CI,
1.36-2.14D)°A Wz} $84+4(0.70/1,000 DD [95%
ClI, 0.60-0.82])°]v} WA F3 5A+4(0.81/1,000
DD [95% CI, 0.68-0.97])°ll Hlafi -2]5A &=%Th(Table
5. FAERH AHGH = Wit SEAANA 7P R%e
(0.84 [95% CI, 0.839-0.8411]), 417 9|3} Z3HR}Alo]| A
714 E=%tH0.90 [95% CI, 0.898-0.902]). A1 4=
AHgH|E A1 Q3 SRAAONA 7P Woran(0.44 [95%
Cl, 0.437-0.443]), W3t S3AANA 7H =9kTH0.54

ol

—

AH SHAH
o oo

6.

rio

O=1 2 0M=9| e HEE

F 4,56979] ZrAolA 4,5547F7 Bt IF
= 2,167 (47.6%), 12 F/dE+t 1,906 (41.9%),
%4t 385 (8.5%)9] «olqitt. £2¥ H|AYEZ Table 7
o 71&stie. Q2R ANAE 1HSdH ol 55.5%
2 7P W9k Escherichia coli (41.8%, 383/916)7}
71} EotA BEEEHAY. @RAELS IFFHLHOl
47.6%=Z 7V EolA E2E YL Enterococcus faecium
(32.6%, 349/1,070), Staphyococcus aureus (26.7%,
286/1,070), coagulase-negative staphylococci
(24.1%, 258/1,070) <=°lgitt. HHoA = 1T =d
0] 78.1%= 7P Wkl HH 9] &3t AR+ Acineto-
bacter baumannii (34.6%, 228/659), S. aureus (17.9%,
118/659)At. 8 Al+t9] 8 A9 tie &=
Table 89 71&oIRt. 4. baumannii® imipenem WA

Table 5. Pooled means and percentiles of the distribution of device-associated infection rates, by type of ICU, July 2017 through June

2018
Typeof  No.of  No.of — Device-  Pooled 95% CI 10%  25%  50%  75%  90%
ICU units infection days mean
Urinary catheter-associated UTI rate*
MICU 93 422 417,032 1.01 0.92-1.11 0 0 0.64 1.71 3.27
MCICU 118 531 463,356 1.15 1.05-1.25 0 0 0.73 1.70 347
SCICU 42 212 169,259 1.25 1.09-1.43 0 0 0.82 1.73 2.88
SICU 25 146 105,470 1.38 1.18-1.63 0 0 0.87 1.74 3.04
NSICU 30 165 122,423 1.35 1.16-1.57 0 0 0.53 1.86 3.59
Central line-associated BSI rate’
MICU 93 767 268,058 2.86 2.67-3.07 0 0 1.14 3.21 5.33
MCICU 118 480 242,625 1.98 1.81-2.16 0 0 0 3.15 5.31
SCICU 42 198 103,584 1.91 1.66-2.20 0 0 0 291 4.77
SICU 25 133 64,832 2.05 1.73-2.43 0 0 1.83 3.61 7.46
NSICU 30 114 59,953 1.90 1.58-2.28 0 0 0.65 3.13 4.51
Ventilator-associated PNEU rate
MICU 93 150 214,419 0.70 0.60-0.82 0 0 0 0 2.83
MCICU 118 125 153,627 0.81 0.68-0.97 0 0 0 0 2.50
SCICU 42 90 69,572 1.29 1.05-1.59 0 0 0 0.93 5.00
SICU 25 74 43,457 1.70 1.36-2.14 0 0 0 2.17 342
NSICU 30 66 43,746 1.51 1.19-1.92 0 0 0 1.14 4.45

*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.
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Table 6. Pooled means and percentiles of the distribution of device-utilization ratios, by type of ICU, July 2017 through June 2018

Pooled
mean

Type of No. of Device- Patient-
ICU units days days

95% CI 10%o 25%o 50%o 75%o 90%o

Urinary catheter utilization ratio*

MICU 93 417,032 496,483 0.84
MCICU 118 463,356 543,454 0.85
SCICU 42 169,259 190,166 0.89
SICU 25 105,470 123,610 0.85
NSICU 30 122,423 135,696 0.90
Central line utilization ratio
MICU 93 268,058 496,483 0.54
MCICU 118 242,625 543,454 0.45
SCICU 42 103,584 190,166 0.54
SICU 25 64,832 123,610 0.52
NSICU 30 59,953 135,696 0.44
Ventilator utilization ratio®
MICU 93 214,419 496,483 0.43
MCICU 118 153,627 543,454 0.28
SCICU 42 69,572 190,166 0.37
SICU 25 43,457 123,610 0.35
NSICU 30 43,746 135,696 0.32

0.839-0.841 0.72 0.83 0.90 0.94 0.97
0.849-0.851 0.67 0.78 0.88 0.93 0.97
0.889-0.891 0.69 0.81 0.88 0.93 0.97
0.848-0.852 0.72 0.83 0.89 0.94 0.97
0.898-0.902 0.73 0.82 0.90 0.95 0.98

0.539-0.541 0.22 0.37 0.52 0.65 0.76
0.449-0.451 0.15 0.30 0.44 0.57 0.70
0.538-0.542 0.19 0.32 0.47 0.59 0.70
0.517-0.523 0.25 0.36 0.48 0.65 0.79
0.437-0.443 0.19 0.39 0.53 0.63 0.82

0.429-0.431 0.13 0.23 0.34 0.47 0.61
0.279-0.281 0.06 0.13 0.26 0.42 0.58
0.368-0.372 0.08 0.15 0.28 0.44 0.58
0.347-0.353 0.11 0.22 0.35 0.50 0.62
0.318-0.322 0.10 0.21 0.38 0.52 0.64

*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.
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Table 7. Number (%) of microorganisms isolated from clinical specimens of patients with nosocomial infections
No. of isolates
Organisms
SUTI ABUTI UTI BSI PNEU3 PNEU2 PNEUI PNEU All
Gram-positive cocci (%) 679 (42.3)  22(48.9) 701 (42.5) 1,070 (47.6) 13(16.3) 122(21.3)  135(20.5) 1,906 (41.9)
Staphylococcus aureus 40 1 41 286 9 109 118 445
Coagulase-negative staphylococci 68 1 69 258 1 4 5 332
Streptococcus pneumoniae 3 3 3 6
Streptococcus agalactiae 9 9 1 1 12
Streptococcus species 4 4 7 1 3 4 15
Enterococcus faecalis 228 5 233 147 1 1 2 382
Enterococcus faecium 321 15 336 349 1 1 2 687
Enterococcus species 4 4 11 15
Others 5 5 7 12
Gram-positive bacilli (%) 29 (1.8) 29 (1.8) 30 (1.3) 1(1.3) 3(0.5) 4(0.6) 63 (1.4)
Corynebacterium species 29 29 24 2 2 55
Others 6 1 1 2 8
Gram-negative bacilli (%) 893 (55.7) 23(51.1) 916(55.5) 736(32.8) 5(83.3) 64(80) 446 (77.8)  515(78.1) 2,167 (47.6)
Haemophilus influenzae 1 1
Escherichia coli 369 14 383 40 2 11 13 436
Klebsiella pneumoniae 177 3 180 143 1 13 93 107 430
Klebsiella oxytoca 6 6 6 6 6 18
Klebsiella species 3 3 1 4
Enterobacter cloacae 21 1 22 17 1 8 9 48
Enterobacter aerogenes 14 1 15 17 2 20 22 54
Enterobacter species 1 1 6 2 2 9
Serratia marcescens 8 8 21 4 4 33
Proteus mirabilis 42 1 43 10 1 1 54
Proteus species 3 3 3
Citrobacter freundii 3 3 3 3 3
Citrobacter species 8 8 2 10
Morganella morganii 6 6 5 11
Providencia species 3 3 3 1 1 7
Pseudomonas aeruginosa 143 2 145 74 10 76 86 305
Pseudomonas species 4 4 4 8
Acinetobacter baumannii 69 1 70 267 4 29 195 228 565
Acinetobacter species 2 2 17 2 1 3 22
Burkholderia cepacia 1 1 14 2 2 17
Burkholderia species 1 1 5 6
Stenotrophomonas maltophilia 2 2 46 3 22 25 73
Sphingomonas paucimobilis 1 1 3 4
Chryseobacterium species 2 2 18 1 1 22
Others 4 4 13 1 1 18
Anaerobes (%) 1(0.1) 1(0.1) 31(1.4) 1(1.3) 1(0.2) 33(0.7)
Bacteroides fragilis 3 3
Bacteroides species 7 7
Clostridium species 11 1 1 12
Others 1 1 10 11
Fungi (%) 2(0.1) 2(0.1) 379 (16.9) 1(16.7) 1(1.3) 2(0.3) 4(0.6) 385 (8.5)
Candida albicans 152 2 2 154
Candida tropicalis 68 68
Candida glabrata 1 1 68 69
Candida parapsilosis 54 54
Candida species 1 1 30 1 1 32
Others 7 1 1 8
Total 1,604 45 1,649 2,246 6 80 573 659 4,554

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

No. of resistant /

Organisms total isolates (%)

Methicillin-resistant Staphylococcus aureus 350/441(79.4)
15/382(3.9)
347 /684 (50.7)
214 /407 (52.6)
Cefotaxime-resistant Klebsiella pneumoniae 265 / 404 (65.6)
Ciprofloxacin-resistant Escherichia coli 238 /413 (57.6)
Ciprofloxacin-resistant Klebsiella pneumoniae 249 /399 (62.4)

60 /398 (15.1)
150 /298 (50.3)
483 /539 (89.6)

Vancomycin-resistant Enterococcus faecalis
Vancomycin-resistant Enterococcus faecium
Cefotaxime-resistant Escherichia coli

Imipenem-resistant Klebsiella pneumoniae
Imipenem-resistant Pseudomonas aeruginosa
Imipenem-resistant Acinetobacter baumannii

th2chs ARkl A S5 ofof shATHS]. ®
ZHA] oo zpEQl £wo| okglE AL vEsty AR
9 A124¢ ol7] Aste] Al FoPLL oz 4
% sl i A4A9 D53 B AUE AW
[5,20]. o]&j3t o] Aze] A1 %
HA ARSE ZAZ ZF LAY wxﬂé}o =TT Ue
£ otd, 71 A9 Jﬂx}ii 283 S Aol
FoBd2 AdE 19379014 216712 A= oy
11.9%%1 2371 ®§&o] 7155, 300-6998%4 5
A 7AEAE 8570 tiH] 8.2%) HLo] Z718IH I 29970
ols} B4 B 1571(29.4%)7} A= Frostirt. AA|
o899 57.9%7F 50008/ ol s} =] FHo| k.
ol Yo FEAAL LS A FEAA ] H]Eo] 68.5%%

Table 9. Comparison of the device utilization ratios and the rates of device-associated infections from 2013 through 2018

Parameter July 2013- July 2014- July 2015- July 2016~ July 2017-

June 2014 June 2015 June 2016 June 2017 June 2018

No. of hospitals 94 96 103 193 216

No. of units 166 169 178 285 308

Patient-days (PD) 832,428 883,138 945,605 1,387,515 1,489,409
Device-days (DD)

Urinary catheter-days 701,932 745,767 795,466 1,177,533 1,277,540

Central line-days 437,456 457,888 481,302 663,681 739,052

Ventilator-days 340,075 360,053 388,408 480,576 524,821

No. of infections

Urinary catheter-associated UTI 846 675 702 1,189 1,476

Central line-associated BSI 1,021 932 1,058 1,481 1,692

Ventilator-associated PNEU 498 443 389 480 505

Device utilization ratio (DD/PD)

Urinary catheter 0.84 0.84 0.84 0.85 0.86
95% CI 0.839-0.841 0.839-0.841 0.839-0.841 0.849-0.851 0.859-0.861
Range* 0.71-0.97 0.69-0.98 0.69-0.98 0.70-0.97 0.70-0.97

Central line 0.53 0.52 0.51 0.48 0.50
95% CI 0.529-0.531 0.519-0.521 0.509-0.511 0.479-0.481 0.499-0.501
Range* 0.29-0.79 0.30-0.77 0.29-0.77 0.20-0.73 0.18-0.73

Ventilator 0.41 0.41 0.41 0.35 0.35
95% CI 0.409-0.411 0.409-0.411 0.409-0.411 0.349-0.351 0.349-0.351
Range* 0.21-0.62 0.19-0.63 0.22-0.62 0.10-0.58 0.08-0.59

Device-associated infection rate (/1,000 DD)

Urinary catheter-associated UTI 1.21 0.91 0.88 1.01 1.16
95% CI 1.13-1.29 0.84-0.98 0.82-0.95 0.95-1.07 1.10-1.22
Range* 0-2.71 0-2.32 0-1.92 0-2.34 0-3.13

Central line-associated BSI 2.33 2.04 2.20 2.23 2.29
95% CI 2.20-2.48 1.91-2.17 2.07-2.33 2.12-2.35 2.18-2.40
Range* 0-5.08 0-3.99 0-4.47 0-4.38 0-5.23

Ventilator-associated PNEU 1.46 1.23 1.00 1.00 0.96
95% CI 1.34-1.60 1.12-1.35 091-1.11 0.91-1.09 0.88-1.05
Range* 0-3.93 0-3.8 0-2.80 0-2.87 0-3.16

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

*10th to 90th percentile range.
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