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The Korean National Healthcare-associated Infections Surveillance System (KONIS) started
surveilling healthcare-associated infections (HAISs) in intensive care units in 2006. Since then,
the KONIS modules have expanded, and the participating hospitals have diversified. To al-
low for these changes, surveillance indicators need to be improved to represent national data
and provide useful benchmarks. Herein, we reviewed the national HAI surveillance systems
in 11 countries and the European Union, which were searched online during October—Decem-
ber 2019, and compared the target healthcare facilities, indicators, and surveillance methods.
Twelve experts independently evaluated the priorities in terms of disease burden, relevance,
intervenability, urgency, applicability, acceptability, barriers and facilitators of implementa-
tion on a scale of 0-10 in each category, and the highest score had the highest priority. This
review identified five areas of improvement. First, new surveillance nfl indicators that require
web-based automated systems can be introduced. These would include laboratory-based sur-
veillance, such as Clostridioides difficile infection and multi-drug resistant organisms, and
surveillance of antimicrobial resistance and use. Second, surveillance areas can be expanded
to general or specialized wards, according to the needs of the participating hospitals. Third,
healthcare facilities, such as outpatient dialysis clinics or outpatient surgical centers, can be in-
cluded in the KONIS. Fourth, standardized infection ratios (SIRs) and standardized utilization
ratios (SURs) can be introduced as effective benchmarks. Finally, the point prevalence survey
can play a supplementary role in identifying new HAIs and help allocate efforts to their pre-
vention. Among these points, the use of SIR and SUR was considered a top priority indicator
for the KONIS. As the KONIS continues to evolve, it is necessary to introduce new indicators
and benchmark methods to address these changes. It is of utmost importance that the KONIS
Sun Hee Park be operated stably and steadily, and new enrollees in the KONIS need to understand and adapt
E-mail: sh.park@catholic.ac.kr to the KONIS before introducing new indicators. In addition, it should be evaluated which indi-
p . . .
ORCID: cators and benchmarks can be well-incorporated and appropriately used in the KONIS and the
htps://orcid.org/0000-0001-5648-9237 government should make efforts to establish an automated surveillance system using electronic
medical information.
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Introduction

e AAAAL qu7|HHAA qaPet BHE 7
Fo = QY AzoA TAE 4= ook A9
g3t & HAAA A} F7H FYA AN 59 olRE 9=
7130 BAU ] =+ Rl=7t S7Fskal 9o, o
23 AL FS JEARAAY Fa Yeldto] Fot
AUl Qg ERHdd T Al X257} o
PTG FFFE v, Q=7 AW AN At
AFE S7HARITHL. 85 ofdz), e dA g2 4
717t 2 o7 v]g 571 59 thdt ArS A A &4 oF
713 2], =7 #Y] S/ qmF A7t thFSAHA
H|ch QJA2kA; £ ofu e} Qe = o Als 2 &
T =5dHAd AR FU6k T3] aEQ 9=
H4 o 9 #YE AdiME aandd 24 @
= gofstal A S ERlste] fAdstaA} sk =714
L-go| g5y, qRAAHAA FAAAE st AE
FAAES A5t AEHCE FAIFOEH 5t
#E TAEZS mototal Zas Y 8g Bt
S 02 JgRARAS FAA =t AaH o4l

U A= 200697 A5 HATATAAA
(Korean National Healthcare-associated Infections
Surveillance System, KONIS)S A5t} 9311 9
t}. KONIS S84 74X (intensive care unit sur-
veillance, KONIS-ICU)9] | & W= 20169 5-H
Zho] Y9 T2 200084 ol HEoE =g
W AF RAPHEE o] 7]7to] S|}, E3F, A
UHgR #7 29 5 5 F 9 AR Qlef FoEd
7t F43H4 S718He 202140= & 25770 ¥Y 339
79l Z¥kA4lo] KONIS-ICU] &Fojata 9o, o] F
30077 vIete] o] oF 38.5%%itt. KONIS &3¢
A7 A (surgical site infection surveillance, KONIS-
SSDXE 200%8% o] HYo g o7t =l A
g 9 SFE oozl 2021400 o
20170, Al B &2 20712 S7FskTh A2 A
DEL =YY, AT T FFAEA £94
43E(hand hygiene surveillance, KONIS-HH) ¥ %
ARHE AA-FA B RFARE FAGHE SATY
I #A FFADAY TAIA Al(central line associated
bloodstream infection surveillance, KONIS-CLABSI)
£ 2017'9-201849 Al AT F 2019978 AJFEHAUH.
AlAgol 34 ZFF Al (neonatal ICU surveillance,
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KONIS-NICU)®= 2018 207[8AolA AHA O 2 A]
ZrE]o] 2019¥ ] EAA 0= A=t 202195 &
FH Y o2 HHATE FAAA(long-term care hospital
surveillance, KONIS-LCH)7} A1Z=9 1 427 Q9
o] Fojste] £ P& 327 Fo gk A7}
AIZE 5] olet Zo], Al diY 9 2 e
=] 3 AR E s S ch(Table 1).

J9o %, 529 AARA7E S3AA A7 8
tidolH, dubgsoly S EolA YAs: Ead
Aol digk A Ul vlolE= 50, LAt
7F obd e QIFAIFA oY L 7NE aSkAtol His)
A= ZEAAI7E A=A gkl 9lok. KONISOA =
of oA v o] o HUH Hwe F Y=
= KONIS-ICU9IA = BA4E &, KONIS-SSIA &
& Z57tt National Nosocomial Infection Surveil-
lance risk index (NNIS risk index)2 2 ZAFE9] @1
&3 AlFstal ok sHATL oo S He9 &
4 2 FA9 FFTETF OISR AL Qlof o] EAslo] H
we F Q= AIrt Qo ol HYo EAS 2
T S HEE FEARE AHEE 8o g
sttt AA KONISE AFH o2 X429l FARAE &
Pol= AAR, @FAYE, 9244, 1 € &5 904E
of thek ZHAIRE 3= 1 Qi o] Aol =AY
Ao W2 BES XAk QLo A9 KONISOIA 2
Aot A #TC 2 T 9 ohE Qadagdddl dslide
TAER, AR, 193 A AHES AdAS o
sk=t gHA|7} )t

B = Zo|A KONIS| EZ3He AE /% 2 A% 7]
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Table 1. The current operation of Korean National Healthcare-associated Infections Surveillance System (KONIS) modules in 2022 [5]

Module Participating hospitals Indicators Metrics Pathogen
ICU * General hospitals, >100 beds BSI rate No. of infections/1000 patient-days =~ HAI pathogens &
* Presence of ICUs UTI rate resistance patterns
* Regular case review by IPC Pneumonia rate
practitioners and IPC doctors CLABSI rate No. of device-associated infections/
CAUTI rate 1000 device-days
VAP rate
DUR No. of device-days/ No. of
patient-days
SSI * General hospitals, >100 beds SSI rate (%) No. of SSI/100 operations SSI pathogens &
* Presence of operating rooms resistance patterns
* Regular case review by IPC
practitioners and surgeons
NICU * General hospitals, >100 beds BSI rate No. of BSI/1000 patient-days by BSI pathogens &
* Presence of NICU birth weights resistance patterns
* Regular case review by IPC CLABSI rate No. of CLABSI/1000 central
practitioners and IPC doctors line-days by birth weights
DUR No. of central line-days/ No. of
patient-days
HH * General hospitals, small HH Adherence HH performed/HH indicated
hospitals -Item-by-item
* Presence of IPC units -Overall adherence
* Able to monitor hand hygiene ABH consumption ABH consumption/1000 patient-days
SAB rates No. of SAB/1000 patient-days
MRSA BSI rates No. of MRSA or MSSA BSI/1000
MSSA BSI rates patient-days
CLABSI General hospitals, small CL Insertion No. of performed/No. of observed
hospitals CL maintenance
* Presence of IPC units Adherence to CL bundle
* Regular case review by IPC CLABSI rate No. of CLABSI/1000 Central line-days
practitioners and IPC doctors DUR No. of central line-days/ No. of
patient-days
LCH » Long-term care hospitals HH adherence HH performed/HH indicated

¢ Presence of IPC units

ABH consumption
SAB rates

MRSA BSI rates
MSSA BSI rates
UC Insertion

UC maintenance
UTTI rate

CAUTI rate
DUR

ABH consumption/1000 patient-days

No. of SAB/1000 patient-days

No. of MRSA or MSSA BSI/1000
patient-days

No. of performed/No. of observed

No. of infections/1000 patient-days

No. of CAUTI/1000 UC days
No. of UC days/ No. of patient-days

Abbreviations: ICU, intensive care unit; BSI, bloodstream infection; UTI, urinary tract infection; CLABSI, central line-associated
bloodstream infection; CAUTI, catheter-associated urinary tract infection; VAP, ventilator-associated pneumonia; DUR, device
utilization ratio; SSI, surgical site infection; NICU, neonatal intensive care unit; HH, hand hygiene; ABH, alcohol-based handrub;
CL, central line; SAB, Staphylococcus aureus bacteremia; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-
susceptible S. aureus; UC, urinary catheter.
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Table 2. National Healthcare-associated infections surveillance programs included in the review [6-16]

Continent Country Healthcare-associated infection surveillances program Acronym  Start year
ASIA Japan Japanese Nosocomial Infection Surveillance System JANIS 2000
Taiwan Taiwan Nosocomial Infections Surveillance System TNIS 2007
North America ~ The US National Healthcare Safety Network NHSN 2005%*
Canada Canadian Nosocomial Infection Surveillance Program CNISP 1994
Oceania Australia Victoria Nosocomial Infection Surveillance System VICNISS 2002
Healthcare Infection Surveillance Western Australia HISWA 2005
Tasmanian Infection Prevention and Control Unit TIPCU 2008
Europe The EU ECDC healthcare-associated infections surveillance network HAI-Net 2010"
Central Germany Krankenhaus Infektions Surveillance System KISS 1997
Western The UK UK Health Security Agency (former the Health Protection Agency, UKHSA 2001%,
Public Health England), SSHAIP 2004°
Scottish Surveillance of Healthcare-Associated Infection Programme ~ WHAIP
Welsh Healthcare Association Infection Programme
France Réseau de Prévention des Infections Associées aux Soins RePias 2017!
The Netherlands ~ PREventie van ZIEkenhuisinfecties door Surveillance PREZIES 1996
Belgium National Surveillance of Healthcare associated infections and NSIH 2003
antimicrobial resistance
Northern Norway Norsk overvakingssystem for antibiotikabruk og NOIS 2005

helsetjenesteassosierte infeksjoner

*National Nosocomial Infections Surveillance System (NNIS) started in 1970 and changed into the NHSN in 2005.

"Hospitals in Europe Link for Infection Control through surveillance (HELICS) started in 2000, and the coordination of the European
surveillance of HAIs was transferred to the ECDC in 2008. The HAI-Net started in 2010.

“In England, Nosocomial Infection Surveillance Scheme (NINSS) started in 1996, and mandatory healthcare associated infection
surveillance started in 2001 with mandatory report of S. aureus bacteremia. Surgical Site Infection Surveillance (SSISS) was established
in 1997 and became mandatory in 2004. These former surveillance systems have been coordinated by UKHSA since 2021.

IReseau d'alert, d'investigation et de surveillance des infections nosocomiales (RAISIN) started in 1999, and changed into RePias in 2017.
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A9 e AFH B Al (prospective surveil-
lance)® A1 A E ZAHpoint prevalence survey,
PPOE IA BHFT & ot diF&9 7oA 38582

2 FERA7E AA1(12/12, 100%)2F 744 (10/12,
83%)°ll disiA= AFA TAI7F =1 9low, dgt
A7 F2 HFoE o]FojA| 1 9t} fEUEE HIE|
A 4E Otk 52 FE S 579 AAEAT Y
3 glom njgolu Y2 F3AA £ ohz e
M AFA ZAAAE 36t ik PPSE H19 7
HAY 57 EF0)A B AR ek, AHEI A
T U v R g i A H1E [A
Sk F717F Sl wHd, =, E7]9), 240], EFAH
E4 @RAdolY efaadY AHe 2530 R B

Ashe B4 At

W3 NHSNE 2 #3799 o 222 o] Hu
Q BT R FAL FHE LE ESHE S

St ZAAAIR, 20229 @A Patient Safety, Long-term
Care Facility, Dialysis, Healthcare Personnel Safety,

107



‘syuonjed sISA[eIp SuOwE dFLIOA0D UOHRUIOOBA BZUIN[JUI 0} SIOFOI UOHBUIOORA JUINE ( "SUOTIOJUT
9)IS [BOIINS PIJRIOOSSE JUNYS PIN[} [eUIdSOIGIId0 PUB UONEBZIUO[OI/UOIISFUL SLINE BPIPUR) SPN[OUL SIVH Y0, SOYAN Suowe gd) 1odar 0y A103epuew sI 31 ‘SSINDIA Ul
sea1oyM SOYAIN Suowe (D) 98adeLd}oeqoIiuy Surdnpord-sseusuadeqred JO AOUR[[IDAINS AIBJUNJOA SOPNIIUT JSIND), ATUO BIWRINOL] VSYIA JO SOUR[[IOAINS SOPN[OUT NSHN

"SONI[10B] 918d WLIR)-3U0] ‘gD 1] ‘S[endsoy a1ed amnoe ‘HOV [euuosiod a1edyeay
‘dOH ‘saanseow oo1oeid uonuoadld ‘Ndd ‘uonnesard Joejuod gD 9onoeld UONIOSUI QUI] [BIUID J[TD ‘UONOJUI PAJBIOOSSE-IIBOY)[LY TVH OSn [BIQOIOIWNUL ‘()Y {90UBISISAI
[e1QOIDTWIIUR YV SUOIIOIUI S[IDLJIP SIPIOIPLISO[D ‘T ‘SWSIUBFIO JUBISISAI-SNIPHNW ‘OY N BIWIRINOR] 2ANRSIU-WEID) ‘GND ‘BIWAINOR] SNAINE sndd0d0[Aydels ‘gvs uonoojur
QIS [e013INS [SS JUSAD PIIBIDOSSE-IOIB[IIUAA ‘HYA ‘ruowndud pajeroosse-10Je[UdA VA ‘eruowmnoud ‘gNJ ‘U0NOJul 1081} ATRULIN PIIBIDOSSB-I0JAYIRD ‘[ [NV UONIJUI JoBH)
Areurn ‘I[N ‘UONIJUI WEINSPOO[q PAILIIOSSE AUI[-[BIUD ‘[SVTD ‘UONIJUI WEINSPOO[q ‘[SH SeAIR [[B Y SN ‘T ‘Alojepuelll ‘N ‘AIRJUNJOA ‘A ‘UONUIAJIJ PUB [01UO)) ISBISI
10J anud)) ueddornyg ‘HEDH IOUO[SNOFUT 91IAISOSSBIISOUD[IIS[OY FO JYNIGeTI0IqIIUE 10 WISASSTULBAIOAO JYSION ‘SION 90URISISAI [BIGOIOTWNUR PUB SUOTOJJUI PAIRIOOSSE dIBIY)[BIH
JO 2oue[[roAIng [euoneN ‘HISN O9UR[[ISAING 00D SONIAJUISINYUINH[Z UeA INUIATYJ ‘SHIZAU (pueiSug yesH o1qnd ‘Aoudldy uonoaolold yedH 2y} 1ouio}) Aouddy AjLnodg
EIH N ‘VSHII( SUI0S XNE S99100SSY SUOTIOIJUT SOP UONUIAJIJ P NBISYY ‘BIJY WISAS QOUR[[IOAING SUOTNOJUT SNBYUINUBTY ‘SSTY {WOISAS 9OUR[[IOAING UONIJUT [BIOIOSON
BLIOJOIA ‘SSINDIA {WeIS0Id 9OUB[[IPAINS UONIJJU] [BIWIOJ0SON URIpRUR) dSIND I0MION A10JeS 2Ieoyl[edH [euoneN ‘NSHN ‘WISAS 9OUB[[IQAINS SUONIJIU] [BILIOJOSON
UeMIB] ‘SINL ‘WAISAS QOUB[[IOAING UONOJU] [RTUIOO0SON dsduede[ ‘SINV[ {WIISAS 90UR[[IOAING SUONOIJU] PIIBIOOSSE-OIBIYIBOH [RUONIEN UBAIOY ‘SINO :SUONRIAAIQQY

VA VA VA VA VA VA VA VA VA VA ADIT SJeWNSd
VA VA VA VA VA VA VA VA VA VA HOV ewoomQ jurod
VA VA VA VA omsodxo JDH  Kjoyes
VIN VA uoneurddeA JOH juoned
<A> @ﬁoﬁmﬁ_oom> uaned 2 dOH
VA sis[erp Sutmp Ndd
VA dD 01 QUAINPY
VA VA VA SUSIZAY pueH
VA VA VA dI'TD  sseo0id
VA VA VA SJUAAD SISATEI(T
VA SIVH WO
VA VA VA VA nv
VA VA VA VA (%) ¥V
VA VA VA VIN VA VIN VA VA Ia
VN VA VA VI VA VA VA OMAN
VN aND
VA VIN VA VIN VA VA VA VA avs
VA VI VA VA VA VI VA VI VA VA VA VA VA ISS
I'A VA HVA
I'A I'A I'A VA I'A I'A I'A dVA
I'A I'A I'A VA I'A I'A NANd
I'A I'A I'A VA VA I'A I'A LLOVD
I'A I'A I'A VA VA IA IA IA 11N oA1oads
I'A I'A VA I'A VA I'N I'A VA I'A I'A I'A 1SAvVI1D -oxd
I'A VN VA VA VA I'A I'A IS4 swoynQ ‘SuroguQ
DaDd  SION  HISN SHIZA¥d seld®d VSHMN  SSIM  SSINDIA dSIND  NSHN  SINL  SINVI  SINOM adAL QINSBIN  POYRIA

[91-9] swrerSoid odUE[[IOAINS SUOIOAJUI PAJBIOOSSE-IIBIYI[BIY [EUOTIRU AQ SBAIE JFIE) PUB ‘SIOJBIIPUI ‘SPOYIOUW AOUB[[IOAING E 8|

www.kjicp.org

0
S



MZ2 =LY ZAIXE

Biovigilance, Outpatient Procedure, Neonatal com-
ponents Xt F 7719 REor FHET AA Y
< 957|# A BE = 55 ¥E, JHAFA T A
o] 7hsstH, AN Q=m7|HE S44718 Y, B718F
B, AJAGA, HeeAE, A, ZiEdo]
FETH171.

=9 Krankenhaus Infektions Surveillance Sys-
tem (KISS)Z =@ tigt A &Aool AAZ
FA, B4, o4 9 guElS Zof ZdIYE FAE F
Hog Agd FAAAR, 34U &5 9839 A5
Sto] AEAAIE ot o E AT 8719 mES A
wsto] st k. w7 |Hd S5-Il w2t S
ZHA(ITS_KISS), ®H-5(STATIONS-KISS), 2E XA 3Z0]
A" &(ONKO-KISS), 413024 (NEO-KISS)]
3, ZAFE w2t $&(0P-KISS), Clostridioides dif-
ficile ZFB(CDAD-KISS), methicillin-resistant Staphy-
lococcus aureus (MRSA-KISS), £A(HAND-KISS)o]
AUtk EQH, FEAANA Y FYA AT E WEBE F
Al(surveillance of antibiotics use and resistance in
intensive care units, SAR]) Z2AEE 235} 9}
1 Q9% European Centre for Disease Prevention
and Control (ECDC) PPS ZA}, Robert Koch Institute
RKDe FAOE Tet A Z2AES 9 Foltt
(Supplementary Table 1) [18].

2919 ZFEAAAA 12ZE T3 =L AR &
o, AEAA 999 g, AAAA o] =7 g,
MZL dxuta A&, AEGEE A 5 A2 39
Al RO £9) 5 57HA RS AAE 4 Sint

2. M22 ZAXES] £

MZ2E ZAA RS TJAE C. difficile ZR(C. dif-
ficile infection, CDI) ZA], THAIWA T ZA], FAA W
A& (antimicrobial resistance, AR) @ YA AL&F
(antimicrobial use, AU) ZAIE 18& 4 3} CDI
oF AW TA= 2 AAM 78 ZHA](laboratory
based surveillance) 9152 $33E Y, HAML Aip7) 2
@7)&0 Bots A AdEE AA A3 AE 2 A
o et JeH 0w EFsto] A6k QIrH19]. A
WEE AAl= AA0 ©E g +59 A e
(%)°ll tet HE FHAoh= AARE, NHSNoA = vFEH
A AE #2231 2o E AF sl S5k
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A AHE o] &3ttt X Japan Nosocomial Infections
Surveillance (JANIS)IIA = XEF3ME Zuiyl 2453} A
280 F JANIS Clinical Laboratory Module2%5}o]
FA W&l digt AEE £6) 231 9len, 20159
ol 146170 oA Zrojstar ArH20l. NHSNoA =
FRA A FAE SR $E T 9o, A Wi
E A v 2 ZAHE 253ME 2o g As
AH-5E5 = A|&FZ o]-&3ITH19].

1) Clostridioides difficile ZXQ ZHA|

2 AoA AR %719 oF 66.7% (8/12)°1141 CDI
HAE Algsta itk FyioA&= CDIY Ay Edoly
AEo] gt RE RE5Y, o]o gig AFH A7
A7F 339 vt glou, AAEZHE Ahs Aol A= CDI
WS- 2008Y 109HEE 1.43914 20119 109H99
5.067t%] w$- Bi2 A F7ekal 9loH, 3] 654 o)A
LQIQ1FoA 1 F7HEo] 7hutE2c}?21]. CDIZ Q1% 9=
H| RO ) 4uintRo]A 15 8WutE R 2715 Aog F
ot ek, =u] LA 32 Lol A 20099 AR 2
oA = Q=7 Ho A 53 CDIE= 10,000 LD
71.602 =J4H22l. FHNAE CDI| Higt A=4 2
A9} o] 2 o] &3t CDIEA A4S 93t =go] TWQ
sttt AAP|EE A= SAE QAo R HrtekA] go
0= AR QIS AF=F Fasty, AFAQ] Axet #E
3149 HolE AMESHER AR 719 Aol & QIR FF
9 4 9t} 3AE CDIY) AL AAPIEE ZAHo] A
T4 FESA FAHY TAEES FE83E ol =5 9
27| WA (healthcare-onset, HO) CDI YA Eo0| ¢
= 342 4 e, 440 LAREH AA ot HAL
7h =o1& A5 AAZINE Aol A= HO-CDIZ &5
| qEolH, u|FE HAE Aot ¥E7t & +5
g FHEEC] =4 582 4 Urh23,24]. 2017
4 =4 CDI EEAGAA AFATolA 2k 60%2] 7]
(90/150)914 ZAHAZ CDIFAIE Aldsty, A35EEY
NA &= 100%, ST LolA= 2k 46%014 CDIFALE Al
P Aoz BV ErH25]. CDIHAIS Al35HA] g7
U AslA] ok 9= 7| A= CDIFHA] Alde] 7Fs
ot 9 CDI9] A9 340] flole AW It
e 4 oug Zg HW B4 A o]F Fkstoiof shH
BE A AFALE 2ol 3519 o]l B i
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2) TR A

TUHAAE AERHoNA AN ZA TR
& vancomycin-resistant enterococci (VRE), van-
comycin-resistant Staphylococcus aureus (VRSA),
methicillin-resistant S. aureus (MRSA), multi-drug
resistant Pseudomonas aeruginosa (MRPA), muti-drug
resistant Acinetobacter baumannii (MRAB), carbape-
nem-resistant Enterobacteriaceae (CRE) 67} THA|
WS daddddyor /5o 201095 #E
HAl el Q3 Qict. EH-v|E HAE B/t AAIETH
1000 9L s At A5 AAsHaL etk 20179
5E CRE, VRSAE A3d HARGHEORE RRE0] A
AA7F NZE L, 202095 HATEE ERAA A
BoE A2w AFBLE A= TS 4 Q1 107
B HA-E AR AFH26]. olg gk A
A9l AU+ HARALE BYEHPSH: Hlole =¥
o] Hu, Bt Qw7 ¥ E4o] HAHA A,
getHo 2y tA Ul e BSelA] Ex o2
713 S=1) B8} Hol9lA] ko] W, 2 )27
oM = 919 ARE T A=7Ho AU TBE
= H| 2571 SRt WAt 2 &-g5}7] o3 FHol AUt

e oy

3) A W& ZA

UM E A WdE #3t Folo gt A= =
7t A WAAZE BYE R AlA"(Korean Antimi-
crobial Resistance Monitoring System, KARMS)¥};
=7t FtAl WA 24 ZAIAA (Korean Global An-
timicrobial Resistance Surveillance System, Kor-
GLASS)7} 29 =L et ZAA A7} gl 9 ¥ = A
A= KARMSOIA = 571 /33 AMIE of] Ql=|E 59
A ATARE RO R S4AHY, 29HY, oY
A U@l tigt JRE AlF5kaL, Kor-GLASSOl
A= 9719 99 SFE L 377 84 AollA FLA
Zoto] xEshE WHo g AFE ARESH27]. o]
Lo E A7 FA2 HASTHE A WdE
ojF AN & AAEL N 57| HoA A
FZa Aot £AE 4= 97| wiZol A 2
FRA AFOEA Q0 E85H710&= &0l .
A=A 19 7 A= 7 TABY FAE Eelsty
2} ok E3 Qo Zojsh= Qm7|H a5 U=
AL E A|F6kLA E2o] Qltt. Z+ o7 7]
ME A=E2 £ E A9 HolHE WAua s &
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837] 18149 KONISHol chAll g Et 344 U]
Y& ZA7H ZFIAY, B 712 ZAPE B GAR
29 thet BN ETE A Ysp Ao Aol ast

4) FBA A& A

NHSN YA ARGl tidt A= 10004L2E 4 &
YA AH-&-d4~(days of therapy, DOT)Z SH =, &
A S5 w2t e, d=m7| AA | Hgt ARE
AAstH, Ax 23 HolH HAES 223 PAoE
ALo & QEsta St oAM= id BEY &
A AHEFS ST = 9lon, 97 Tr|He] EAS BY
3t ##35}F YA A8 (standardized antimicrobial
administration ratio, SAAR)E ¥WlX|ul3 72 A A
oH19]. G2} SO E HAA AR S o]-§5to] FAFA|
A RS Aot ok oA = 201599 the
Japanese antimicrobial consumption surveillance
(JAC9E AF3AT, ol FAA Bl R (sales data)
£ F3511, A 7E AU4E Y Y/d-E8F(defined
daily dose, DDD) ¥ej& R 15}3 28] =Y RKI
ol A= KISSolA st e A 7|6t tlolg ==l
webKessE sto] A AHE JHE Sm7|Ho 2R
H 483 ARE A5oR Bastel th) o o=
B0 2 HEMNFE FAEE FEAACH2I)

YA E 20189FH A=ow7|3d A AMSEFE
A ol =2 A AE(Korea National Antimicrobial Use
Analysis System, KONAS) [30] &%Fo] AIZtE1 1, 7]
o= A= 207) ®Eo] A ¥ 201997 S
Zoltt. 9=r|¢ ¥ A £7 E AHEES B 5
A1, 77| EAZ AT SAARS Aot ok
[31]. KONASE AZEFAAE7HE HFARE 0|80
=, A=Y Fg/4do] 1L A%, FE, AY, Jmr|H &
Ao] 7ks3t Aol o, AA & A rE &85 diE
of AA| A8t A3 B o] AJHo] oF 14 o4} &}o]
7h U7] W&o Z- Qm7|doll A A AR 2ARE
mpetstal Al7] AEsHA SAE € 4 9 “Actionable
Feedback™ 0 2 &-gs}7]ol= Agto] i}, 3 € ¥
A AL Aol o 30%7HA| = ZFo]7} QlojA, ¥
YA AL FAIE F71el7] ofFeH32]. 1 BE,
27|13 719te] AFA YA A AAITH E_T AL
2 Halth 957]3 7|9t A AMEF TAIE ARt
A oA YA, 54 A 5 EFot] ZAIZE 7}

-
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lator-associated events),

o

(mucosal barrier injury lab confirmed bloodstream
infection)

71& ZAARE JfASt A} ok WP RE TS
7] ¥ H ™ (ventilator-associated pneumonia, VAP)
Al Q15355 7] #H o4 AH(ventilator-associated
events, VAE) A2 HiA43} SAGHA I R
A(central line associated bloodstream infection,
CLABSD & Hureadoz gt @77 A(mucosal bar-
rier injury lab confirmed BSI, MBI-LCBI)S +&]5}o]
B 15k o] A= Qi

KONI-ICU®IA] VAPZIEH WA 47, A3
oy AT 52 FHFo]1 ¥H5/do] JojA ATHRI
o] 2ojd 4 9= @Hol 91, 944 VA
ol VAPZAZ|E02 AdEE= VAPEAYEO]
E|o] VAPZA| 9] Aol £AI7L = A gl o] &3t o]
2 NHSNoA & d3B T} LA, AR 719 B
130l & FAAZ|A, T2 F7] BANA H Y 4
£29F3 % E BrY5k= FiO, (fraction of inspired oxy-
gen), PEEP (positive expiratory pressure)X| S o]&
sto] Hgolghs AT SHEY ¢ FY S VAE AR
£ 201195€ ARSSITHI9L. ol A 2014¥0] A%
g VAES WA 7Fs7d ool digt B7lolA VAER&
Al VAP7]& 283 7399 LA == 38%% W3t7]°0(34]
VAE A #9] =42 A|FEA] AR, 11 o]F 2= VAP
A7|E L9 ojgg w&Fo VAEEYC] gt o Ho]
A|A= 3 Qle}. sHAIRE, Aol ¥ o] S7HE @ A1
A=VAE AR k9l 11857| Brbe, 7]€ VAPRITRY]
<ol gk AR/l digk ™A SUE VAP Ad7|&
= vtk A7 XY E = Zo] aste, TRt
1 24 Gl dish EBAA Bi= HAPOY| gk ARt
o gt 2 Mo] B F8% AR AZH
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NHSNoOJ A= 201397 AP A HupEifo = <l
g @H549S CLABSIZ &5 EFHE 4 L8 A3}
F A MBI-LCBIE CLABSIS®} F8310] ZHA|ska it
MBI-LCBIAYS 5% 2 RA|Z0|4] & 1o 3}
oA 3-45F9 HZH oA A& YAY tF
o] AA7t ButE AL B 3334 SA7) tiAto]
"}t YA E Matrix-Assisted Laser Desorption
Ionization-Time of Flight Mass Spectrometer (MAL-
DI-TOF) & ©g3et 5 S =0l F71stA, &
N AR A £ FAEE dF7F thFa A, FAl £
TEE ST g HA CLABSI Ad7]|Eo] 23
A gAY sjAdo] of2 & AtEEo] TF FRI=Et o
A5k, 71¥ CLABSI A1@7]&0] MBI-LCBI/HE& ZE3)
= A, Ao T 9 BEd 50 gigh s oF
S A7 AlgEet 9s A oE wdEnh MBI-
LCBIE A& 4= 9= AL v$ Algh& ol 1, 32t
ARTGE RN Zo|AHE = AHE 5 E5 5
A F2 UYL ZO0R oiE|EE, MBI-LCBI 7|&&
A Ao 23HE AQ1A] oYW S A FA 1
o tisf BSIE BER FAAIT A oo tisja= =97t
§-Al = ofof gt}

=

S

=
o

=
JRBRRLL SV JolE T WEoIAE B4
¥ 4 qlom, F47] o] ohd aePyUont EA
9 =

FEAE AT BT 5= 97| HE
o, J=2#AAA FANFY L ZA =71 Ffo] of
g " g/do] F7}=]ar Slrt.

Uy Ao =2 L/ H LA CLABSIC) oF 40%-
80%7HA = F3A Aol ohd h2 ¥ F oA LA
1 B E0][35,36] YRHEFo|A% CLABSI A FHo|
Z A0o7 JAEER KONIS-ICUS fEo] dutys
oA CLABSIO| thigh A7 8% Ao wadr
NHSNoA & SAF W o] AJds= ZE BAE Y
Ao g2 ZA1 At AFQ) I R H(central line insertion
practice, CLIP)E Ald¥staL 11, o] 7]Fo] A4} &
719 ZAIBE] AW AES A3t CLABSI A
o FAlo +=Fot=E Firstal k. KONIS-CLABSIE=
CLIPS} v SA8HT Ad-x3d 332 x 7
Aletal QlEd], 201999 < ez A&ste]
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320219 FEE GiEEE ZEEUTH5]. CLABSIS
CLIPFAI= HRAF 02 FAIWE 4ol A== gyt
HES HES ¥ W BE FA 29 g 1 gofsitt.
olF oA A M7 S A EA du A
2] Qzeto] R E ZAIZF 7HsEA o tigt AEE A
317 o]FojAof 5tH, 77| WA Al WY S
ot tjEo] FdiFos a0 Het FAEUot 8
JHPozo] s gA AET 4= Ut o] AL F4
Hdolu g Aol SAFATS AT A
7F oAk Q1A o] E A ol duit & AR
E 5 g AAA A gt AefE melet & 7hA] v
FE AAsk= 2ol S5ttt

)

it
N

e

O

2) ZAYE Qw7139 S g, 9 AFTAF
A, 9 5EAH

SEvEr 8 B9 L7170l 241 (5 E Hsl
347] ¥4 7+ A o] yiste] WA Aut f13o] A
Es17] "iZoll, aFH LY A WHES ol &
A Al F=11 F7FEA0ITH27]. B71 8GR HolA Q] 7
A9 F87d0] tiFEo] nlgolu fHAAE 7%
AAS g o g ZARAE 3ot Ql=tl, NHSNOJA
+ A ZH93A 9 PPSE SF5tal 9, ECDCOlA
& PPSE Aot itk sHoA: aFEd9] =it

A AAe tig 87T = SUHE oY, agHd 7
e Qgo] RFsta 8¢ o] AR dFHAA
FE7] Wzl uF=E sFHAL §olstA dot &
o] o] ol et I, 202197 H 29
2 Fodgird an: Bed A g A s o RE e R g 1 ) s e
F= A3 =714 ko] Fasirt

NHSNoA &= Qe 1Z34IGA BES FAS shaA &
A 4= Sl ZE/MRE ol AHl(dialysis event), 7+
AR A A& (prevention process measure), A=
AR} - E FHOE F/E0] UL, Y5EFTAA =&~
RS FEZ F7IE o 5= 9lo, shte] BE <t
o] 7HA] A#E0| A Slo] AR AT &
U= FH-o] 9t} sHAEL, o] BE ARE FAISH] Yol
W2 A7to] &850 g A1 HjZ] e F7HEQ] AR
Fao] 371 4= ok SEuE B4 Qw5739 oF 45%
7t Q1Y FHIE 29 A 1S 37], @
AIoNA FUlolA 9] Ago] A ¥& AR AtmH.
SRR, BA2 HEHQ AAE AlPstHA AT T
w7t FolHg RASAE Ao E AHAAE Al

o m@ KU o8 W r
R Ho

2
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Yot A2 F8sith AAZRI A 2 2 A A”FS
=% 4 9 o7do] viHE wi7hA] 7]Ee] &4 S A&
g9l AFAQ] WI|AR AT SEAIGONA EATEL 3}
A FFEA 5EE Zo] FAIsh: T digho] 2
Aog JZrert

A £ERATE TAAA F A3 o =29,
SR EEYo] 201899 570(5/213, 2.3%)°14] 2021
dofl= 2570(25/186, 8.6%)Z Z7t=EAH5], ol<t 2
2 9 AL 1eelYS W M2 JHeed AT
Al FERARE AAE g T3] B dA 9

KONIS-SSI 43184 Jei4ge] 457 e A
go] o2 fEolE Weo2 edakt Zo| 8N

d

#2379 EdHAd I A9 3719 #E
= O3 57|13 B B S FE49 9912
B3 A Z(summary measure)°]tt. NHSN SIR
20154¢ ARE EEE A H(baseline) 2.2 ot 7+ A
E3 793 A7 = o APAAE BAZHCE B
Aot == =2 BHHRYE A(predicted number
of HADE 4% %, sid gJur|dolA AA=Z TPt
AR TAFE Y 7Y TAFE U ol
SIRO] 1.08 T Aty AFHT t B2 uRHATHO|
eSS oulety, Bi 2 1.08t} 2o ddrc}
A2 59] Zrgo] WAt AS u]erH38].

NHSNOJA = Z-A o= KONIS-ICU, KONIS-SSI<} uf
A Z 7178 9 R0 T8ES A
BHHOE Husty, BAkgo] et Pz @ WEE
== G AAste] 1 Ao sigEE HY S
T Y AA AAET ST ASolA T8 B A
HAYET v 4 YT 5191} oA, o= AT
H| 2%t 7Fs5tet. SIRS o8’ A5t A E Ao
HAsto] dgolg vl 7hsstal, 71EAR Y HolHE
2ot 2 o]-§sto] A|7H o g YAE HIE H
g 4= Utk NHSNOJA & 717883 <d(EA8HE, 14
T JAFETFVNG AT 2 AAATZIRHA
ti/&<Ql CDI, MRSA @740l tsiA SIRS &5t 9l
o}

NHSNeJA] SIR ARl tigh #4291 A% Slrt. SIR
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Z-go] AL EC] CLABSIY B¢ 7|29 IALAE
of ¥laste] 742l ARG Fet AV ALH(39],
HEI} AAo)7] WEo] AdUA g0l Ho] oid
T k= A40], T8 AL A= AL FF
Z=7h % ggsh] fgel S8 friesE A
A BAo] AR ekg & eH41], 7|Eo] He BE
BRgo] WA EH 1 o] 9] Hlojeje} ¥t of ¥k E
g, A&7 1 nte s ALtEE 49 SIRe A

I N
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+ 9

@A KONIS-ICU9A = B4 2 S84 S50l ot
B ASS Uk, 4 ASE 343 28 BEE AT
ot Fog oA B AAET T 4= Y=
Auta 2 AHE3sT Qlth. KONIS-SSIAE 455 ¥
E NNIS index©] w2t F+ A&7 HEE £2E AlF
StaL Qirt. o] #ix|uta ¥H-2 A #A o]l 1 sfAo] oy
A 7] wizoll, FoEdolA fFEd FAIYETL &

47 ¥l@7 APssia 9e A9 @ A9 1 ATke
Fo3k=t Golstet. ST, AZ 2o Wt Bbs 5
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7H o2 AAoh= A 283k AlFo] HYr 71E
GAE sPEA, 271807 o] NHSN# 22 SIRY
< Z=}Jsto] 2L WiAntaE AFgFozA mdAL
FHAIQ Ao B 4= 9l Ao & Hlth KONIS-
ICU= NHSN# 2] ZAAA S 4 9t 1971 5
AT 2gEn g FRAA Y] B4 BT £ 9
o Hget JAAE 21 FAHoz HAYT ¢
T7F 2 asith o yoprl, S84 JddAe] 35S
37k 4= Q1= o] " aslth APACHE Il score 5 thF
gk Hgo] IR, o]2gt Bt sk wiol
ofd, Fr GEohA| T 5] FAA JAA] FF
£ 371 & = #(proxy measure)& HASH: A+
7} g asitt A 44 A F AE5 g A7 A
H|&, AgA 8 & &2 HlE 5] 1 9 E 5= A
T2 SIRO| Ufell -85 11 F&str] flaiAe FoEd
oA 1 9JulE ofsfd 4= lojof 5t < H]FI ¥
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2) 3&3} 7|7 A8 H|(standardized utilization ratio,
SUR)

71F9AHE-H](device utilization ratio, DUR)= 7]3tAF
£9S AYLSFE U g g, o] E3 Fo] 77|
£33t 3Ate] 540 wet b 4= 9l @A KONIS
DUR2 4J?l 5824 CLABSI, CAUTI, VAPOA] AR5
11, NICU9 CLABSIOIA AM&Eth DURE AFH
2o gt DURC] W2 B9E F 7IX 2 &€ 4 9t
3 o727 oA Ay Foz £EUQast 7|7E U
7 A Asto] DURE ZAAIZ] Aol AY BE 7|7 A4
ol Wa 9t $FLU} W2 AL FEAALE o] 8]
HEY 7FsAE k. 22 DUROJZY steete 97 7]
9] 5ol w2t 24 7k 4 92w, o] DUR %
o2k o77|#e] EFS WIgeHA] Bt HE HolE
o 9, ®2E3F 7| AR HI(SUR) = 2R TONA 7]
T AH8-9] Zfojet Fol5tA #Eo] Qe Ao HEd g
AEE BHASHY 27| AL 4 (predicted number
of device days) 34 &, AA Ry H 7|12 Yie g
olc}. SURO] 1.08.th At AR 7|FA47t wohe
A& oJujsiy Wiz 1,08 2o ofdHc} 7| g
7} Yot AL uigtti42]. YA E DURT HEo
SURS Atgetttd oz7|3d v u s et a9l ¥l
a2 AMSE 4 S AoR Holrh &3] 2 HuH
KONISE Ao & 4= 31=0], 300987 w]gte] oA
717447} 300984 ool Wl vls] FAsHA Fast
£ Zlo] &Y, DURE #4sk= Zlo] I} 53,
T3587) AHELoA FA3 ZolE BITH43]. o] gt
< 1HoIUE W, o4& SURO| aid A9
SEE B7loly 548 Aokt o Ay Fog
eIt

N 2 o r

i
(]

)
o

5. M2 ZHZA| 2ol £ AHRHE EAHpoint

prevalence survey, PPS)

ANAGEE ZAHpoint prevalence survey, PPS)+= A
FH A= H/ATE HAIoA AlFYst7| of 22 Z¥HE ]l 9
EWHTE Y 9 AHREES 345, o A
T2 HAAE FRstH, m7|Ho|A FBA ARl
gt ol 2 ARPHE Frlole ol 8= IHeE, 44

e T2 AEF 0 R £33t A7 e Qs
A g ¢ AR, I8 FAFA ARl digh
HSLE dobE 4 Qi tj#F o2 ECDCOA 9311
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M/ E|ot/ZXI /2 81/ A& /0l0|=

Ve FA71HY Ao 2 HAI-Netd} B7] QFAA At
O 2 3 HAI-HALT7} 9)1.[44,45], NHSNO|A & 20094
e F47189L dAre 2 PPSE AFEA Y, 20134
HHE 94dE e s At gick 1 9 AUtE
233t o 7oA PPSE Algstal JtH46-51]. PPS
o] PO 2= PPSE 54 Al RASH: A|BE 7]
Z¥xpo] vtoloj A(length bias)7t Y= 4= YL B E F7|7H
AL = FAE0] F2 EEHWEA aHATdo A
HRgo] 33gE £ 9ok Holth52]. AL Al o
2t adaRd o $7, Wi, FAYA AL 5o o]}
g 9131, #ESZE Hlo]o]A(sampling bias) 754 9
o, A Al BE3HE W80 WAstY, RALE £PT
T 9= FA¥UE o] " gslct,

ZYolA= 201890 F 3271 o] Fojste] =
AT g AT WG T L ARRARE Al
Pt s A tolA AFTEAC] 22%= 7 Wk
3, I tjEo] CDIY 93t Aol Rl o] Ffjo A=
CDI ZAI7F Bagts AlAFskaL AHH53]. ol % 71& 7
Aot Aol obd et e tgt 2A}
£ 5ol S F8 oz o] Folojn, ojd A3t
o JFsta FAIE ot Aol 20| & Ao tgk 7t

70 1

60 -

ojE7t d ¢ 9= AO|BE I PPS Y2 HaT Ao
2 gt vt A7l S A AR A £4
R ATHEA s 2070 HeE R AERAPE
A= A31(30], 2019900 ol 9 Ffisto] Pt
v} 9lt}. o] = 7HA] Q7§ st dndddd A9
T A A Al Higt B7PF B 3 5 9
EE IREES et S A8Us A Wit A
% o] Wagh Aojr

6. ZAIXE =9 241 =2

A3t BP0 87K 891e w1t 7
Q%9 A4S Wiy, 1 A ohea) gk

A& ME 2L FARNEY FATES
B Iy A H83<1 1] wESIOH W
H 2 E 93t SUR, SIR ¥lx|nt= £QJo]
ARE Ut o2 YA AR, PPS,
«02 E2 F4E Wolkth. aF oA £
AA7F ALl AN, 1 9 aFHA D 9
HEHAZ AR S & A-NA 2 940l A
= Al Ao 2 ZAE|tH(Fig. 1).

jin
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a ¥l I I |
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mBurden mRelevance = Intervenability

Urgency mApplicability = Acceptibility mBarrier mFacilitator

Fig. 1. The priority scores in introducing new surveillance indicators and benchmarks in the Korean National Healthcare-associated

Infections Surveillance System (KONIS).

Abbreviations: SUR, standardized utilization ratio; CL, central line; SIR, standardized infection ratio; CLABSI, central line associated
bloodstream infection; ACH, acute care hospital; AU, antimicrobial use; PPS, point prevalence survey; CDI, Clostridium difficile
infection; AR, antimicrobial resistance; SSI, surgical site infection; LTCF, long-term care facility; HH, hand hygiene; MDRO, multidrug
resistant organisms; VEN, ventilator; UC, urinary catheter; GW, general ward; CLIP, central line insertion practice; VAP, ventilator
associated pneumonia; CAUTI, catheter-associated urinary tract infection; PedVAP, pediatric VAP; VAE, ventilator-associated events;
MBI-LCBI, mucosal barrier injury-laboratory confirmed bloodstream infection.
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Discussion

A KONIS7} At #AIH S v 2ot 20199+
] 202197} KONIS-CLABSI, KONIS-HH, KONIS-
NICU, KONIS-LCH 47}A]9] Aj2-2 BREo] Q=
olu] 2 7|7+ 932 KONIS-ICU, KONIS-SSIof
S| E Al #Zolshe 49 71 343 S7HEA
t}. o] 3t F43 HiskE A1 9= KONISE FoEb:
A5 HFE} AZEE w0]7] AT w@eto] =4
Fojof sl thFaf Al HAZ vl s S Abde] 3
et A w3k AXZE Faste) oA @A AREE L Q)
= KONIS A&7t AdsHA 4, EA= o] a3x 02 3
g B fEws 23 QA oo i vt e
ot £ AR i 24 tgsteta, 4 s
A3t SUR, SIREES 7Hdste] Ul 48733 2&
gl gk A77F 42 Q1 FAZ ddEet AFE A
AR2E= F47] BholA F8A A A, CDI 24,
A HAE TA7E A A B YA A
F 2 YA YEE ZFAE AaxE 223 A5
H AL AH F50] LA =] ojof st AAM 7]5E ZHA|
9l CDI ZAIE falME Aol ke AT 4
H o] Alg)x]ofof it

N2 ARE =47 flsiAE FARTE KONIS
299 tstel A4 Rt Qs P HA &
g glo] A2 RS Tohe AL 7150, dA
KONISY ¥4 3% 4 F3HASE SN F8EE
THHS o 19T §IAT F4]9] KONISEF 4]
o2 A& HFHA G2 7Ids] ofgAch 1
2ug 19| QHY3tel tjEo] 2JAA HAH3E AT
3787] Ago| o|Fojxof & Zo|t}. G 9] A3t o
Eo] 299 FA¥E 1st= Zo] asiet. Fhuiet
FRAA0] F25, F9 addadd £7, Fo 4
A FA7 g F k. SEAAEW AEAAE HEA F
ofgflof gt 97 Wk, WY B4 9 vk
NHE £hT & Y= FAE 35 ZAAY, &9 ¢
AE g F8sk= Zo] Tgo] & & g Aolth. &
AT A A A0 Folshy] e E Bt R
of wet &35 A7t oA AL, FAT = A= 9
Q9] a7t FoA 7] wi2el, Aol uEt & TF
£ W37] 98 B2 a3 AL o]Fojd & 91, 150
A} Hghe] L&A R YA 9 FARAE FHE 5 9
o} W uict A 9] AL E gEtd Aojlnz, Foly
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A-Hojrgd gt A% HLol Wad Aoz A4d
.

A JeHARIRA S e HAA 0L, Bt A
712 HEoto] 2YHL At o7 T2 FL7t
AE WRI FAIAYS AAS| Fotr] At M F
a3 golrt. sHAIRt, BE ZAAAIF olF T = H
A PHor £YH7= ok oI yetolA A4

718t 53 AAdo R FA WA AAE S5t 9
1, FARAN NN E AAR7| 5 o]gsto] AHE3t 9
SHAAETA O digk SRES st ZQlska ok
[54,55]. 218|B& FHolA = TeotA|gt #E3}bE 3 &
S3hE FAX A FE51o], FolA Bast AETAE
0 58408 Pok= P g 714 kgo] ¥
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