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Background: In this report, we present annual data of the intensive care unit (ICU) module of the Korean National
Healthcare-associated Infections Surveillance System (KONIS) from July 2014 through June 2015.

Methods: We performed prospective surveillance of nosocomial urinary tract infection (UTI), bloodstream infection
(BSI), and pneumonia (PNEU) cases at 169 ICUs in 96 hospitals using the KONIS surveillance system. Nosocomial
infection (NI) rates were calculated as the numbers of infections per 1,000 patient-days or device-days.

Results: A total of 2,524 NIs were found during the study period: 699 UTIs (675 cases were urinary catheter-associated),
1,090 BSIs (932 were central line-associated), and 735 PNEUs (443 were ventilator-associated). The rate of urinary
catheter-associated UTIs (CAUTI) was 0.91 cases per 1,000 device-days (95% confidence interval, 0.84-0.98), and the
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urinary catheter utilization ratio was 0.84 (0.839-0.841). The rate of central line-associated BSIs (CLABSI) was 2.04
(1.91-2.17), and the utilization ratio was 0.52 (0.519-0.521). The rate of ventilator-associated PNEUs was 1.23
(1.12-1.35), and the utilization ratio was 0.41 (0.409-0.411). The urinary catheter utilization ratio was lower; however,
CAUTIs were more common in the ICUs of hospitals with 300-699 beds than in the ICUs of hospitals with more than

900 beds.

Conclusion: BSIs were the most commonly reported NIs. The rates of CAUTI and CLABSI were lower in this study

period than during the previous period (July 2013 through June 2014).

Keywords: Intensive care unit, KONIS, Korean Nosocomial Infections Surveillance System, Nosocomial infection

Introduction

Aol 233 792 A A Al (Korean National
Healthcare-associated Infections Surveillance System,
KONIS)+= 2006 fr=of] th3ho] = kel 2 2] 3} 3]
of ARl Sdstr] ARE Seitete)
Q] o 27k 714144 o] H1,2). KONIS
= Aol A Aoz Frojst= US| o
ojFofxm HEohE WHow ZF yelol FebAt
Ao A dFASF= 9 2 7 (urinary tract infection),
271 (bloodstream infection)Z} ¥ H (pneumonia)
of gt HAAE #ﬁﬂﬁ}ﬂ Atk & A=
0149 795 ¥ 20154 69
7o) Azk A= éﬂ% 4511 0)8 oz 7}
7 KONIS a7t AA751} v g e 24 KONISY
A% LRI 7| TSR, A WAE)
F0] 8 oot 12 gl

lr

—

Materials and Methods

20149¥ 795 20159 6L7HA] 3003 A; o] A
F 967) BN 2t Fe gL Y FEA
& S YabAsh sl BN B E
SIS gAarod sto] E 1697 Z23HAA
o] % o}oﬂt} ARy By M= KONIS
A Hiel FASFA3]. AT+ 7% st &4
o] A A Q27 <H(urinary tract infec-
tion), 857 (bloodstream infection)} ] & (pneu-
monia)of| T3t o2 TALA HAS S5t
FTEAA RAAAAY a=gd, ERAY,
HHol Ao nw AYHYEZF

{2t

Disease Control and Prevention, CDC)2] & &]of
AstATH4]. S=2d 9 T4l e a=d9
(symptomatic urinary tract infection, SUTI) 3} ‘%
ZA #E8F 9 =27Y: asymptomatic bacteremic
Zgstga @
Sgde olF 2ol 3574 (laboratory-con-
FAgFez 3
Aot dEH2 YAA 7 H(clinically defined pneu-
monia, PNEU1)’, ‘<l+# &2l ¥ H(pneumonia
with specific laboratory findings, PNEU2)’ ¥} ‘™H &
A5} A} ¥ = (pneumonia in immunocompromised
patients, PNEU3y o2 BEZ3FTH5]. 7“’5‘,
RS HH@AA 44 a2THHE,

P oEL aFsEs|oe] Y ojne

urinary tract infection, ABUTI)’ &

firmed bloodstream infection)’2

rlo
éT:
ox
2
t
o
>
_‘L‘i
Hm
Y
_@;
2
v
~
o
Z
W

74
4 Abo] 4%_&94 AR} 7o} H] w5} TH3,6-8].
2] R frolgk 2o
2 Josleich. E£3h KONIS ¢7b
% 2 ®aE7] Az 2007 79 o]

T 84 7o) A7tAmE o]&sto] FAYA W+

14 gk A9

=] e 27 4 olES
57 el el sl wWie AW wglt
o (asympto-

Aol A 2lElo] gl
W3 Aol ARl aEgde Aotk

= =
[3,6-8]. 2011 109 RE T4 Al
matic bacteriuria)7} 7+
z

E



KONIS ICU Report from July 2014 to June 2015

Results

I. KONIS 2o @ln} Zo{Zsixjalol 4

AN

20149 7€5¥E 201549 6¥712] KONIS %3+
A FEo ol My SEAE 54
Table 13} 2t} & 7H4 2oy ¢ = sy ¢
2 6771(69.8%)0| 1L FuSH UL 17H(73 4%)
ot WA FERERLE 300-699% A4 Yol 437
(44.8%), 700-899H 4} = o] 337}(34. 4%) 9004
& ol ol 2071(20.8%)01 1L, Bt B 4

[

Table 1. Characteristics of hospitals and intensive care
units participated in KONIS from July 2014 through
June 2015

Number

Variables %)

Characteristics of hospitals
Total no. of hospitals 96

No. of university-affiliated hospitals 67 (69.8)
No. of major teaching hospitals 71 (73.4)
No. of private hospitals 76 (79.2)
Average no. of beds 769
Beds size
=900 20 (20.8)
700-899 33 (344)
300-699 43 (44.8)
Area
Seoul 29 (30.2)
Kangwon/Gyeonggi/Incheon 27 (28.1)
Central/South 40 (41.7)
Hospitals with special ward
Hemato-oncology 52 (54.2)
Bone marrow transplantation 35 (36.5)
Solid organ transplantation 19 (19.8)
Hemodialysis 94 (97.9)

Infectious Diseases Physician per hospital 1.5

Infection Control Professional per hospital 2.2

Beds per Infection Control Professional 345
Composition of intensive care units (ICUs)

Total no. of ICUs 169

Medical ICU 68 (40.3)
Medical combined ICU 31 (18.3)
Surgical combined ICU 23 (13.6)
Surgical ICU 22 (13.0)
Neurosurgical ICU 25 (14.8)
Duration of Surveillance
3 months 10 (5.9)
6 months 8 (4.7)
9 months 4 (2.4)
12 months 147 (87.0)

39

£ 7690700l AU aE A& AT W

o] 2971(30.2%), /7710 2|

M28.1%), Fdside] Aol
3

i Qlglth & 169719 o523 =

2 YA wﬂx}*‘ 6871(40.3%), Wt F4l o] 2
3 231214 3174(18.3%), &3}t 419 &3 %3¢
A4 2370(13.6%), LJ3HAl FEAA 227H(13.0%),
A7 A FEAA ] 257](14.8%) ] Ltk 370
A 671 FeF Aol ot SR o] 27
1071(5.9%), 87H(4. 7%)0]04 , 12709 5ok A&
Aoz 7ZFNE 433t Fﬂx}*‘% 14771(87.0%)
o] itk

rﬂ
X
1>

[\
1o
4]
K
rl'LI
0
e
Y
4>
o
=
40
e
o s
0
02
T

T 717F B & 2,52479] ojmyeEggo
HuEch o] & a2l 69971(27.7%), &
&ol 1,09071(43.2%), HH o] 73571(29.1%)°]

—

Ak oS AH T YUY, 883,138Y
olditt HA JrAATARERY, FHE
I+ H#)9] 1,000 AL Ls F 5T ATH A
L 286 (95% AIFLZHCI], 2.75-2.97)0]2tt. &
2449 1,000 L F rdHddd A
L 079 (95% CI, 0.73-0.85), @F7HEL 1.23
(95% CI, 1.16-1.31), #HE2 0.83 (95% CI, 0.77-
0.89)0] $1TH(Table 2).

4 o

3 717YS UGE

o 7| FAEE

Q279 6994 F 67574(96.6%)0] L Z 7} E
oF #relo] Utk HAl a=rtHE VG des
745,767 093, L &EslelE e 9= 7H(uri-
nary catheter-associated UTI)2] 1,000 7|4 o
2T ARA A% 091 (95% CI, 0.84-0.98)0]
ItH(Table 3). QZ7IEE Q] 7| FAIEELS 084
(95% CI, 0.839-0.841)0]QITH(Table 4). &E7tod
1,00071 % 93271(85.5%)0] AR W} HAE
Aololth. AH FAAWI 7]Toldl 457,888
dolial, FAAMY TH & F7 A(central line-
associated BSI)2] 1,000 7| 7+d4 o ogzdHT
o 72=1= 2.04 (95% CI, 1.91-2.17)0] At} 4] A
Wit 7| ZAEEL 0.52 (95% CI, 0.519-0.521)



40

20|8/21E8/57801/0142/Z S8 /t==0l/2181 8/ &L/ D&t/ LEE/0

Ho

[FRi=/228]/0E/018E

Table 2. Pooled means of nosocomial infection rates, by number of hospital beds, July 2014 through June 2015

Nosocomial infection rate

No. of hospital beds

=900 700-899 300-699 All

No. of units 41 62 66 169
Patient-days 227,623 349,535 305,980 883,138
Infection rate*

No. of infections 594 1,090 840 2,524

Pooled mean 2.61 3.12 2.75 2.86

95% CI 2.41-2.83 2.94-3.31 2.57-2.94 2.75-2.97
UTI rate’

No. of UTI 140 283 276 699

Pooled mean 0.62 0.81 0.90 0.79

95% CI 0.52-0.73 0.72-0.91 0.80-1.01 0.73-0.85
BSI rate”

No. of BSI 310 459 321 1,090

Pooled mean 1.36 1.31 1.05 1.23

95% CI 1.22-1.52 1.20-1.44 0.94-1.17 1.16-1.31
PNEU rate®

No. of PNEU 144 348 243 735

Pooled mean 0.63 1.00 0.79 0.83

95% CI 0.54-0.74 0.90-1.11 0.70-0.90 0.77-0.89

*(No. of UTlIs, 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)>1,000; §(N0. of PNEUs/No. of patient-days)>1,000.
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 2014
through June 2015

No. of | No. of - No. of - Device- Pooled 95% CI  10% 25% 50% 75%  90%
hospital beds  units infection days mean
Urinary catheter-associated UTI rate*
=900 41 134 193,951 0.69 0.58-0.82 0 0 045  0.67  2.87
700-899 62 276 304,684 0.91 0.81-1.02 0 0.20 0.51 1.28 212
300-699 66 265 247,132 1.07 095-121 0 0.29 0.74 1.59 239
All 169 675 745,767 0.91 0.84-098 0 0.20 0.56 134 232
Central line-associated BSI rate "
=900 41 278 137,720 2.02 1.79-227 0 0.84 1.34 286  4.07
700-899 62 392 193,050 2.03 1.84-2.24 042 1.07 .92 3.02  3.66
300-699 66 262 127,118 2.06 1.83-233 0 0.20 149 310 4.82
All 169 932 457,888 2.04 1.91-2.17 0 0.84 1.54  3.01 3.99
Ventilator-associated PNEU rate '
=900 41 90 103,137 0.87 0.71-1.07 0 0 0.56 1.81 2.64
700-899 62 234 153,033 1.53 1.35-1.74 0 0.27 1.03 2,03 441
300-699 66 119 103,883 1.15 0.96-1.37 0 0 0.50 1.60  3.87
All 169 443 360,053 1.23 1.12-1.35 0 0 0.67 .82 3.89

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

2014 through June 2015

No. of No.. of Device- Patient- Pooled 95% CI 0% 25%  50%  75%  90%
hospital beds  units days days mean
Urinary catheter utilization ratio*
=900 41 193,951 227,623 0.85 0.849-0.851  0.71 0.81 0.89  0.93 0.97
700-899 62 304,684 349,535 0.87 0.869-0.871  0.75 0.83 090 094 098
300-699 66 247,132 305,980 0.81 0.809-0.811  0.63 0.76  0.85 0.91 0.96
All 169 745,767 883,138 0.84 0.839-0.841 0.69  0.81 0.88 0.93 0.98
Central line utilization ratio '
=900 41 137,720 227,623 0.61 0.608-0.612 040  0.50  0.65 0.75 0.85
700-899 62 193,050 349,535 0.55 0.548-0.552 040 043 0.53 0.68 0.78
300-699 66 127,118 305,980 0.42 0.418-0.422  0.25 0.32 0.41 0.51 0.59
All 169 457,888 883,138 0.52 0.519-0.521 030 040 0.51 0.64 0.77
Ventilator utilization ratio ™
=900 41 103,137 227,623 0.45 0.448-0.452  0.19 0.29 047  0.66 0.76
700-899 62 153,033 349,535 0.44 0.438-0.442 027 035 042  0.51 0.60
300-699 66 103,883 305,980 0.34 0.338-0.342  0.15 024 036 045 0.53
All 169 360,053 883,138 0.41 0.409-0411  0.19 030 039 0.51 0.63

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

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

T(No. of ventilator-

Abbreviations: UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; 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
2014 through June 2015

Type of

No. of No. of Device-

Pooled

IcuU units infection days mean 95% CI 10%  25%  50%  75%  90%
Urinary catheter-associated UTI rate*
MICU 68 261 309,194 0.84 0.75-0.95 0 0 0.38 1.13  2.09
MCICU 31 122 150,769 0.81 0.68-0.97 0 024  0.57 1.28 1.94
SCICU 23 95 87,684 1.08 0.86-1.33 0 0 0.80 1.59 241
SICU 22 80 88,445 0.91 0.73-1.13 0 0.19 0.50 1.14 1.99
NSICU 25 117 109,675 1.07 0.89-1.28 0.08 027 064 213 266
Central line-associated BSI rate "
MICU 68 468 201,581 2.32 2.12-2.54 0.22 1.13 2,12 339 475
MCICU 31 152 83,413 1.82 1.55-2.14 0 0.27 1.15  3.18 396
SCICU 23 100 55,571 1.80 1.48-2.19 0 0 145 241 4.27
SICU 22 133 59,572 2.23 1.88-2.65 0 0.92 1.73 310 3.80
NSICU 25 79 57,751 1.37 1.10-1.71 0 0.61 130 234 325
Ventilator-associated PNEU rate '
MICU 68 134 174,117 0.77 0.65-0.91 0 0 0.44 1.10  2.06
MCICU 31 66 61,650 1.07 0.84-1.36 0 0 0.46 137 332
SCICU 23 63 39,684 1.59 1.24-2.03 0 0.50 0.88 1.98  3.81
SICU 22 75 44,002 1.70 1.36-2.14 0 0 1.33 2091 5.07
NSICU 25 105 40,600 2.59 2.14-3.13 0 0.60 1.82 476 624

*(No. of urinary catheter-associated UTIs/No. of urinary catheter-days)x1,000;

of central line-days)x1,000; T(No. of ventilator-associated PNEUs/No. of ventilator-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; 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 2014 through

June 2015
Type of No.- of Device- Patient- Pooled 95% CI 0%  25%  50% 7%  90%
ICU units days days mean
Urinary catheter utilization ratio*
MICU 68 309,194 377,167 0.82 0.819-0.821 0.67 078 0.83 090 095
MCICU 31 150,769 176,191 0.86 0.858-0.862  0.73 0.83 0.87 0.92 0.96
SCICU 23 87,684 103,223 0.85 0.848-0.852  0.59  0.77 0.91 0.95 0.99
SICU 22 88,445 102,978 0.86 0.858-0.862  0.81 0.85 0.89 094 096
NSICU 25 109,675 123,579 0.89 0.888-0.892  0.72  0.86 0.93 0.98 0.99
Central line utilization ratio’
MICU 68 201,581 377,167 0.53 0.528-0.532  0.32 0.40  0.53 0.64  0.79
MCICU 31 83,413 176,191 0.47 0.468-0.472 026 034 045 0.53 0.77
SCICU 23 55,571 103,223 0.54 0.537-0.543  0.31 0.43 0.53 0.66  0.75
SICU 22 59,572 102,978 0.58 0.577-0.583  0.28 0.45 0.63 0.73 0.83
NSICU 25 57,751 123,579 0.47 0.467-0.473 035 0.41 0.45 0.52 0.66
Ventilator utilization ratio "
MICU 68 174,117 377,167 0.46 0.458-0.462  0.28 0.37 0.45 0.58 0.69
MCICU 31 61,650 176,191 0.35 0.348-0.352  0.10 020 041 047 055
SCICU 23 39,684 103,223 0.38 0.377-0.383  0.21 0.28 0.37 0.42 0.55
SICU 22 44,002 102,978 0.43 0.427-0.433  0.16  0.28 0.38 0.48 0.67
NSICU 25 40,600 123,579 0.33 0.327-0.333  0.14  0.21 0.31 044  0.60

*(No. of urinary catheter-days/No. of patient-days); T(No. of central line-days/No. of patient-days); T(No. of ventilator-
days/No. of patient-days).

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

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

No. of isolates

Organisms
SUTI ABUTI UTI BSI PNEU3 PNEU2 PNEUl PNEU All
Gram-positive cocci (%) 180 7 187 549 0 16 166 182 918
(253) (31.8) (255 (484) 0) (34.0) (299 (302) (372
Staphylococcus aureus 9 0 9 156 0 14 134 148 313
Coagulase-negative staphylococci 14 1 15 136 0 0 2 2 153
Streptococcus pneumoniae 0 0 0 0 0 0 7 7 7
Streptococcus species 2 0 2 4 0 1 20 21 27
Enterococcus faecalis 68 0 68 88 0 0 1 1 157
Enterococcus faecium 87 6 93 154 0 0 1 1 248
Enterococcus species 0 0 0 9 0 0 0 0 9
Others 0 0 0 2 0 1 1 2 4
Gram-positive bacilli (%) 3 0 3 10 0 0 0 0 13
0.4) (©) 04 (09 0) 0 (0) © (05
Listeria monocytogenes 0 0 0 1 0 0 0 0 1
Corynebacterium species 3 0 3 7 0 0 0 0 10
Others 0 0 0 2 0 0 0 0 2
Gram-negative bacilli (%) 320 6 326 383 1 29 382 412 1,121
(45.0) (27.3) (445 (33.8) (100) (61.7) (68.8) (68.3) (45.4)
Escherichia coli 118 3 121 20 0 0 6 6 147
Klebsiella pneumoniae 66 1 67 58 0 7 67 74 199
Klebsiella species 3 0 3 2 0 1 3 4 9
Enterobacter cloacae 9 0 9 14 0 2 14 16 39
Enterobacter aerogenes 5 0 5 4 0 0 19 19 28
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Table 7. Continued

No. of isolates

Organisms
SUTI ABUTI UTI BSI PNEU3 PNEU2 PNEUl PNEU All
Enterobacter species 0 0 0 0 0 0 1 1 1
Serratia marcescens 9 0 9 15 0 0 5 5 29
Serratia species 0 0 0 0 0 0 1 1 1
Proteus mirabilis 16 0 16 4 0 0 1 1 21
Proteus species 3 1 4 0 0 0 0 0 4
Citrobacter freundii 1 0 1 0 0 0 2 2 3
Citrobacter species 3 0 3 1 0 0 1 1 5
Morganella morganii 2 0 2 1 0 0 0 0 3
Pseudomonas aeruginosa 55 1 56 23 0 0 44 44 123
Pseudomonas species 0 0 0 0 0 0 1 1 1
Acinetobacter baumannii 25 0 25 163 1 19 199 219 407
Acinetobacter species 1 0 1 9 0 0 2 2 12
Burkholderia cepacia 2 0 2 16 0 0 2 2 20
Burkholderia species 0 0 0 2 0 0 0 0 2
Stenotrophomonas maltophilia 1 0 1 32 0 0 13 13 46
Sphingomonas species 0 0 0 3 0 0 0 0 3
Chryseobacterium species 0 0 0 11 0 0 0 0 11
Others 1 0 1 5 0 0 1 1 7
Anaerobes (%) 0 0 0 11 0 0 0 0 11
(©) (©) © (10 (©) (©) (©) © 04
Actinomyces species 0 0 0 2 0 0 0 0 2
Peptostreptococcus species 0 0 0 2 0 0 0 0 2
Prevotella species 0 0 0 2 0 0 0 0 2
Clostiridium species 0 0 0 3 0 0 0 0 3
Others 0 0 0 2 0 0 0 0 2
Fungi (%) 208 9 217 181 0 2 7 9 407
(29.3) (409 (29.6) (159 0) 4.3) (1.3) (1.5)  (16.5)
Candida albicans 93 4 97 61 0 2 3 5 163
Candida tropicalis 48 4 52 32 0 0 0 0 84
Candida glabrata 23 1 24 35 0 0 0 0 59
Candida parapsilosis 9 0 9 38 0 0 0 0 47
Candida species 26 0 26 10 0 0 1 1 37
Trichosporon asahii 4 0 4 3 0 0 0 0 7
Yeast 5 0 5 2 0 0 2 2 9
Aspergillus species 0 0 0 0 0 0 1 1 1
Total 711 22 733 1,134 1 47 555 603 2,470

Abbreviations: SUTI, symptomatic urinary tract infection; ABUTI, asymptomatic bacteremic urinary tract infection; UTIL,
urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia.

A AR HE olF 8EXt FARWE v ofgl WA AZtAZolth KONISOA = 2t ¥

dRAEYS A3yl H™ #HEY JFds 9 AR g o o R E £rjdEE AYste

dEES UEd Zojth 2 3t1 et 20149 32 7)ol 9471 Y 165
N FEAA, 487]0)= 917] HH 1597 F3hat
/R]

2015 18 7]0)= 8871 B 1537 Z3HA1A,
22710ll= 8770 Y 1497 FEAH o] rost
Ga Fol Wi FIAUE LU 127
P RESH 53] F 16970 FEAA FolA
87.0%¢] sidst= 14771 F2AEE 12714 5

_1



KONIS ICU Report from July 2014 to June 2015

45

W 900 A} o] Akl 1o 207H(20.8%), 700-
899 A} 1 lo] 337(34.%), 300-6991 4} T2
o] 4371(43.6%) 2 AEE=F FARE 232

Gl

Table 8. Susceptibilities of major pathogens isolated
from patients with nosocomial infections

No. of resistant/

Organi .
TEANISMS total isolates (%)

Methicillin-resistant
Staphylococcus aureus

Vancomycin-resistant
Enterococcus faecalis

269/313 (85.9)
7157 (4.5)

Vancomycin-resistant
Enterococcus faecium

127/248 (51.2)
Cefotaxime-resistant 70/147 (47.6)
Escherichia coli
Cefotaxime-resistant 112/199 (56.3)
Klebsiella pneumoniae
Ciprofloxacin-resistant 79/147 (53.7)

Escherichia coli

Ciprofloxacin-resistant 99/199 (49.7)
Klebsiella pneumoniae
Imipenem-resistant 53/123 (43.1)
Pseudomonas aeruginosa
Imipenem-resistant 364/407 (89.4)

Acinetobacter baumannii
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Fig. 1. Antimicrobial resistance rates of major pathogens isolated from patients with nosocomial infections during 8-year pe-
riod (MRSA, methicillin-resistant Staphylococcus aureus; VREFA, vancomycin-resistant Enterococcus faecalis; VREFM, van-
comycin-resistant Enterococcus faecium; CTX-R EC, cefotaxime-resistant Escherichia coli; CTX-R KP, cefotaxime-resistant
Klebsiella pneumoniae; CIP-R EC, ciprofloxacin-resistant Escherichia coli; CIP-R KP, ciprofloxacin-resistant Klebsiella

pneumoniae; IRAP, imiepenem-resistant Pseudomonas aeruginosa; IRAB, imipenem-resistant Acinetobacter baumannii).
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Table 9. Comparison of the device utilization ratios and the rates of device-associated infections from 2010 through 2015

July 2010- July 2011- July 2012- July 2013- July 2014-

Parameter June 2011 June 2012 June 2013 June 2014  June 2015

No. of hospitals 72 81 91 94 96
No. of units 130 143 161 166 169
Patient-days 585,325 698,595 867,683 832,428 883,138
Device-days

Urinary catheter-days 503,365 590,793 679,076 701,932 745,767

Central line-days 309,500 362,576 426,783 437,456 457,888

Ventilator-days 233,640 282,472 321,601 340,075 360,053
No. of infections

Urinary catheter-associated UTI 1,949 1,366 854 846 675

Central line-associated BSI 932 1,091 1,096 1,021 932

Ventilator-associated PNEU 410 481 526 498 443
Device utilization ratio (95% CI) [range*]

Urinary catheter 0.86 0.85 0.78 0.84 0.84

(0.859-0.861) (0.849-0.851) (0.779-0.781) (0.839-0.841) (0.839-0.841)

[0.73-0.97] [0.71-0.97] [0.70-0.98] [0.71-0.97] [0.69-0.98]
Central line 0.53 0.52 0.49 0.53 0.52

(0.529-0.531) (0.519-0.521) (0.489-0.491) (0.529-0.531) (0.519-0.521)

[0.31-0.81] [0.30-0.79] [0.29-0.80] [0.29-0.79] [0.30-0.77]
Ventilator 0.40 0.40 0.37 0.41 0.41

(0.399-0.401) (0.399-0.401) (0.369-0.371) (0.409-0.411) (0.409-0.411)

[0.19-0.61] [0.20-0.65] [0.17-0.66] [0.21-0.62] [0.19-0.63]

Rate per 1,000 device-days (95% CI) [range*]

Urinary catheter-associated UTI 3.87 2.26 1.26 1.21 0.91
(3.70-4.05) (2.14-2.39) (1.18-1.34) (1.13-1.29) (0.84-0.98)
[0-8.80] [0-5.61] [0-4.08] [0-2.71] [0-2.32]

Central line-associated BSI 3.01 3.01 2.57 2.33 2.04
(2.82-3.21) (2.84-3.19) (2.42-2.72) (2.20-2.48) (1.91-2.17)
[0-6.92] [0-6.64] [0-7.35] [0-5.08] [0-3.99]

Ventilator-associated PNEU 1.75 1.70 1.64 1.46 1.23
(1.59-1.93) (1.56-1.86) (1.50-1.78) (1.34-1.60) (1.12-1.35)
[0-5.88] [0-5.96] [0-6.67] [0-3.93] [0-3.89]

*10th to 90th percentile range.
Abbreviations: ICU, intensive care unit; UTI, urinary tract infection; BSI, bloodstream infection; PNEU, pneumonia; CI,
confidence interval.
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