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1996 National Nosocomial Infection Surveillance in Korea
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Infection conerol offive of Severare Hospital, Yonsei University College of Medicine!, Asan Medical Center, Unfversity of
Ulsen College of Medicine?, St. Mary’ s Hospital, Catholic University Medical College?, Hangang Sacred Heare Hospitd,
Hallpm Uneversity College of Medicine!, Seoul National University Hospital’, Samsung Medicat Center®, Kangnam 3¢ Maty's
Hospiral, Catholic Univessity Medical College®, Ahnam Hospiral, Korea University Medical Coliege?, and Deparsment of
preventive medicine, University of Ulsan College of Medicing’

Background : The purpose of this study is to estimate the nosocomial infection mate in Korea by collecting in
patient surveillance data in 15 university and general hospital. The major goal of the study is to use
sutveillance dara to develop and evaluate strategies to prevent and control nosocomial infections in Korea.

Methods : It was a prospective surveillance study from June 1996 to Avgust 1996. Infection Control
Practitioner{ICP} reviewed every culture positive patient s medical record by using Centers for Disease
Controf and Prevention{CDC nosacomial infection definition,
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Results : 1. 3,162 nosocomial infection cases out of 85,547 discharges were found. The overall infection
rate was 3.70%. Among them, 30.3% of the infection were urinary tract infection{UTT), 17.2% pneumonis,
15.5% surgical site infection(SSI), 14.5% blood stream infection{BSI} and the rest of them were infections at
other sites.

2. The overall infection rate by service was 14.2% in neurcsurgery, neurology 8.6%, hematology
6.3% and chest surgery5.7%. Infecrion rate at FCUs(10.7% vs. 3.29%) was three times higher than geneal wards.

3. The most common nosocomial infection at ICUs was Pneumonia{30.3%), UTI(27.6%),
BSI{16.0%) and SSK9.5%). Central line-associated BSI made significant difference when we compared risk
adjusted by central Ene-days according to the type of KCU(P<C.005), The central line-associated BSI rate
were the highest in medical ICU. There were no significant difference in the type of KCU in ventilator-
assoctated pnewmonia or urinary catheter-associated UTL

4. Staphylococeus aureus{17.2%), Pseudomonas aeniginosa(14.4%), Escherichia coli{12.3%) and
Klebsiella prevmoniae {7.7%) were common isolated organisms. 78.8% of S. aureus was methicillin resistant.
Some nosocomtal pathogens showed significans difference between [Cls and general wards. 5. awreus in
BSI{P<0.05} and pneumonia{P<0.005}, and Candida albicans in UTKP<0.005} showed more distribution in
[CLs than general wards. But E. coli from UTI(P<0.005) and BSI showed more in general wards than ICUs.

Conclusions : This study showed lower infection rate(3.70%) than expected. We can estimate thar the
nosocomial infection rate in Korea is 5.29-10.19% by sensitivity of laboratory-based surveillance. Namely it
could be from either the method of case finding or pitfalls from the laboratory-based surveillance study,
However we hope that this study made a great coneribution to idenify the current nosecomial infection status
and also being used to develop infection control policies and strategies in Korea,

Key Words : Nosocomial infection, Nosocomial infection surveillance, Mational surveilfanee, {aboratory based susveillance,
Overall nosocomial infection rate, Risk-adjusted infecrion rate
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85 surgical site infection

-PNEU © pneumonia _

BSl  : blood stream infection

UT! | urinary tract infection

GE- " : gnsfrointestinal system infection
SSTI ¢ skin and soff tissue infechion

Figura 1. Disinibution of major site infaction(n=3167)
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Table 1. Overall nosocomial infection rate by

hospital size
Hopital size Cverall infoction rale(%)*
= 1000 beds(n=9) a7
{ 1,000 beds(n=f} 383

P=0323



Table 2. Maior siie infection rate by hospital size
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Hospitel sz | SSI(%) | PNEU(%) | BSK%) | UTH%) | GO(%) | SSTI(%) | CVSH%)
> 1000 beds | 054 087 048 115 042 0B 004
< 1000 beds | 084 058 061 108 017 02 | o0
Pvae | 002 0,190 0014 0% 01 0003 0001
5510 surgical site infection PNEU: pnewmonia BSI: Hood stream infection

U1 weinary tract infection
CV&E cardiovascular system infection

S51 surgical site infection

PNEL preumonia

BSE: blood stream infection

TTL: winary tract infection

GH: gastromtestinal system infection
S5TE skin and soft Hseue infection
CVSE cardiovascular syster indection

Figure 2. Percantage dstibution of major infection site
by hospital size
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6.20%, ¥5¢7 574%3 w22 Jehy
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Figure 3. Parcentage disribution of sevice by discharge and roscocomial infection

Table 3. Oversl rosocomial infection rate by service

Service No. of discharge Nag, of Nosocomial Nosocornial
infection infeclion rate{%)*
Neurosurgery 4180 554 1421
Neuwrology 200 24 §52
Oncology 318 A4 628
Chest surgery _ 2057 130 575
Medicine #3651 Hi; 132
General surgery R s ot LYl 44
Orthopedic surgery 7007 3 3
Plastic surgery 2766 4 17
Others 12162 184 i85
Urology 320 4 13
Ohbstetrics & Gynecology 1297 4 on

* P=0001
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SSI: swrpical sile mfection FNEH" pneumenia BS5I biood stresmn infection
UTL urinary trach infection G gastraintestinal system infection S8TI: ¢kin and soft tissue infectinn
CVSI cardiovascular system: infection

Figure 4. Percertage disibution of major infection Site by service

Table 4. Maior ste mfeclion rate by nursing- ward

SSI(%) | PNEU(%) | BSU%) . UTI(%) | Gll%) [ CSI(%) |SSTI(%) [Others(%) [Total(%)
General ward | 652 042 046 HI 035 005 (26 015 329
Ku 10 326 172 A 0.26 .35 {176 037 | (13!
Prvalue 0.0001 06001 (000 (0001 023 40001 .0001 08001 G001
581 surgical site infection, ENELL pneumonia, B31: blood siream infoction.

UTL: utinary iract infection. Gl gastreintestingl system infection,  S5TIT skin and soff tssue infection,

CVEL cardiovascular systern infection,
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55 ¢ surgical site infection
PNEL  preumonia
BSI  : Blood stream infection
UT] urinary ract infection
Gl > gastroitesting] system infection
SST1 - skin and soft tissue infection
C¥3l ' cardiovascular system infection

Figure 5, Perceriage distribution of major sile infection
by rursing ward
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Table 5. Nosocomial infection rate by tyoe of genergl

ward
Type of gemeral ward | Nosocormial infection rate(%)*
Medical ward 43
Surgical ward 268
Special ward 1050
Others 197
P

Medical ward

Surgical ward

8511 surgical site infection
UTE urinary lact infection
CVSI: cardiovasoular system infection

PNEL preumenia
GIE: gastrointesting] aysten infection  S3TID skin and soff Hesue infection

Special ward Cbers

BSI: biood stream infection

Figure 6. Pertentage disinbution of major site infection by type of gereral ward



Table 6. Nocomial fnfection rate by type of ICU

Tpe of LU Nosaromial Rowcomiad
infection mte{%} | infedtion mte
{dischage 100} {natient=days 1.000)

Mediosusgical CU(a=T) 84 135
Medeal LU=} 2l K18
Surgical CU{n=10) 1515 1589
Neurosurgical 1CU(n=9} 1418 2%
{thersn=10} 13 JRI;
Poyalue gl {078

WAA Y AN E LBAY(E160%) 48714
FR(1742%) 8 F 2D (17.20%)9 H (16.26%))¥]
B9 Az ZF70%)¢CE SAEsgeH,
2| HA HEIME FEFHTH(UT%HRLET
PP5%HIHF B 923 PITREHERE
B683%) w2 B PAIAY B¢ WEAAS
v 8o 08%E MY B 2ETY
(2481%), HWH(1241%)8] olich &y A8
7h 87 s FEAME L ERG 4% T}
2 #UTHbigure, 6).

ICU

S50 surgical sife infeclion
EITT urinary tract infection
CVS1: cardiovaseudar systemn infection

PREV: pneumnonia

G gastrointestimal system infection
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Figure 7. Percentage disinbution of maior siie infection by type of ICU
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Table 7. Vendlator-associated preumornia rate” by e of 1ICU

8717, #4398, FALLHY AHLLFE T
28 BHTEES FTIALY Bl WE F
A PEE ANENY. <1F ad A4¥
2 2RA49 Fx0) wat 95ezdAM 103770]
gAsPom, T EhHol TR §lo ¥
U5 FHES BYTHTabke 7). 3049 S 99
BHAYE FEALY 70 ue} BYSA &
A dAsgon, A Faade] 71Hes
W T WAl S84, A 84
A, 2785 S8A4. 718 F8A40! 216-2%
7o g vmdtA geEtdciTabke 8), Akl
o Fd QENYLE TR ZRY wi) F
d3A ddsE o, WA FEAE6147),
NAYA FRAAERA), 2eh 24579
2] o] HTH Table 9),

Type of ICU Ventilator days No, of ventilabor- Nosoeomial
. associated premonia infection. rate®™
Medicosurgicat 101(n=7) 2612 27 1034
Medical ICU{n=10} 475 44 1037
Surgical ICU{n=18} 2762 o7 978
Neurcsurgical 10U (n=0} 1673 16 956
Others{n= 10} 2477 24 868
* No, of ventilator-associated pneumonia/Ventilator days X L6
P05
Table 8. Central fine-associaled blood siream infection rate” by tvpe of 10U
Type of ICU Central No, of central Nosocomial
Ene daye Ene-associated BSI infection rate®™
Medeosurgical JCU{n=7) 5039 13 258
Medical ICU{n=10) 2475 ] (A7
Surgicai KU {n=10} 7422 16 : 216
Neurosurgical ICU{n =9} 3418 10 2496
Others{n=10) 5475 16 28

*No, of central line-associated blood stresm infection/Central line days X 1000

¥ P01
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Table 9. trinary catheter-sssoniated winary et infection rae” by vpe of ICU

Type of ICU Urinary catheler days No. of catheler- Nosocomial
asociated UTL infection rate**
Medicosurgical ICU(n=7) 6103 z 377
Medical ICU{n=10) 8631 0 614
Surgical ICU{n=10} 11,308 51 451 -
Neurosurgical ICU(n=9) 3960 8 ' 582
Others{n=10) 5178 20 574

*No, of wninary catheter-associated UT1/Urinary catheter days X LO0D

AP 0,159

3 HHAGEM BelE nFe BY

2 3160299 YYgdolAl 94899 2997354
gkl sigEgen § 3medd FF7t £
Hdc} A AL E Staphyhooreusaureus {oethiclin
resistant 5, awreus 144%, methicilin sensifive S
aureus 28%)7H172%%. 71 ®el ¥ HIeH,
Peeudomonas aeruginosa 144%, Escherichia coli
123%, Kichaiclle preumoniae 7.7%, Entarcooocs g,
76% w22 $25 ArHFiguwe. 8).

MRSA* (4.4%

Others 17 7%

Cierobacror froundil 1.4%

X malophilia 1.6% S
Servaip marcescens J.4% RIS SR Jiks P aorugiosa
Enserobacier spp. 4% | e P 13.8%
O 4.5% 4
Aciatehacter
B 375 E. coli 12.3%

“Methicillin resistant S, aureus
*Methicliin sengitive S aureus
FERCoambase Tegative

Figure 8. Peroeniace astnbwon of nosccomial

HURGAN BoE #58 FEE 49
B R AHAAE S awsus (283%)7 7V
Bol BRENU3 P aeruginosa (15.0%),
Enterococeus spp (97%), E, odi {(73%)59 &2
2 F=H AgelME S awes (235%), P
acruginosa {227%), K. preurnonize (111%), 8%
ZRoME S aweus (155%), E oo (120%).
CNS(Coagulase negative staphlocoocus}{114%) %)
£90% Bygded, LEAHAME E colf
(238%) Candida spp.(115%), P. acruginosa
{(114%) 9 *ofﬁt}(’fabbz .98 gAY wE
#59 EElEE HHE 7pA gFeA oyt
et w%x}éﬂlﬁ qE2A 2EEE 9 A
Ath. MRSA. P, asnginoss, Candids spp.®] £32]
¥ g2 YU Eg FTEALAN Fow
{1232% ws, 1814%, 120% vs. 1750%.372% vs,
952% POOB), E oo 9 CNSE duhigo] 2
BAYET B9vH1482% vs. 525% , T00% vs.
369%, P06, Table 14).
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in Nesocomial Infection Control{ SENIC) proect{10],
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Table 13. Porcontage dismbution of nosoccenial pathogens by mair site infection (n=3773)

Pathogens All site{%} | SSI {%} | PNEU{%) | BSI{%) UTI(%) : Others(%)
n=3772 | n=62%6 n=5656 n=5% a=1115 n=802
Staphbcoocus, awens 172 83 235 155 47 - %2
Methicillin resistant S, sursis 144 51 215 122 36 164
Peeudomonas aerugiosa 133 150 27 58 14 128
Escherichia colf 123 73 28 129 238 84
Kiebsiella preumoniae 77 37 111 b4 #3 77
Enterococcus spp. 76 97 16 28 115 67
Enterocoocus faccalis 52 78 14 31 78 47
Candida spp. 75 14 34 58 115 67
Candida albicans 30 08 2b 33 48 23
Acinetobater spo, 57 59 84 46 Y 47
Acinetobacter baumanii 48 5l 2 33 38 .39
Coagulase negative staphylocoocus @ 45 64 4 HE! 21 52
Enterobater spp. 44 56 U 44 41 49
Enterchacter cloacae 37 42 53 49 22 37
Serratia marcescens 24 18 34 24 25 12
Xanthomonas, maltophilia 16 18 12 25 63 22
Citrobacter freundif 14 14 08 04 13 26
(thers 180 150 240 240 140 240
Total 00 100 00 1 0 100

S8I: surgical site infection PNEU preumonia  BSIC blood sbrearn infection UTE wrinary trach infoction
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Tabla 14, Percertage distibution of nosooomial pathogens by rursing ward,

Pathogens ICU(%) General ward{%)
n=}029 n=2743 Poyalie

Staphiscocens, aurens 2080 180 20
Methicillin resistant S, aureus 1914 1232 000
Pseudomonas asnuginosa 1759 1232 0L
Escherichia col 525 1462 : 000
Kichsielia preumoniae 738 777 942
Enterococcus spp, 583 8% 132
 Enterococcus faecalis 185 077 610
Candida spp. 952 372 000
Candida albicans 502 222 18
Acinetobater spp. 855 638 196
Acinetobacter baumanni 59 181 B85
Coagulase negative staphylococous 368 700 147
Enterobater spp. 651 521 g
Enterobacter cloacae 358 366 Bl
Serratia marcescens 408 182 178
Xanthomonas, maltophilia 097 179 56
Citrobacter freund 087 157 70l
Others 884 1250 07
Total 10 100 10
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