Vol. 30, S-1, 2014 L& Bk
— 2. BEWNET—NASIHITBDH LV ES - TERERRORARENES 2DCM-web —

758 & 2DCM RS D Hlli 2 Mt Uiz & —
C5, PMATHISNE &5 2%, B, 2 [ 20CM-web Z {2255
R ORAE, BRI E) R EEERY S -1 JANIS B PSS 2DCM % B Hiic
&, BAMEETH2HE, BTOMNOE TS 2 HHA 2% L, JANIS REH
3i, { VELRALROGHMS haBE (8 FISNHRE, 04 s, BolEmay s
B DHHET B BER L TRINIBOTE 10— F_— 0 2DCM-web % EEIT 2 72
MWHEL, TDLDEHTE2DCM & HaF DREVH 5 2DCM-web 28EITE 2 (B
FEEHTEORREMS L —HL, EEE E  10),

W2 kb o, BICHFENSEETIRER A4 VEHETRIICFER LI WERHO T —
HOFOHKLIZ VA E OB B THRRELE, ZOEFZITI. TITRPULDICHM%
ZE&Wbhrol, EoTTF—2%2Xv>u—K¥3%, ZOHI

F—RDXYua— RKEETICEHBENOIE

A (8) Larty

SEhERBESZHRY Em&z&e@éz@s@w

EfEMEI-F
P 3 B R e

BRSO 0—F

2011 ”J‘;g

2 soumwes BB Il

I EREEEEeEYy | oy

10 2DCM-web @O %>

(A BEBM~NOT AL %, BRUEHRFY > 0— FOR—JI12H % 2DCM-web RREIR X > (x Hl) 2§ &,
TF—ZWBO/HIZ B) OO A XA TRIBRRINDE, JhiCELD L, BELBEFEZEALK (O
OHEPRRINS, RERMINOuI L %, (VI /TAZ/EREZE] OR=Ihbv=aT, B~
ZaTNV (A1) #X D u—RT& 3,

2DCM : Two-dimensional color-coded Carrier Mapping system

(EEER)

(1119) 235
FUSAYARGr—FN

Downloaded from www.iyaku-j.com by $2%F KBF on February 25, 2015
Copyright 2014 lyaku(Medicine and Drug) Journal Co., Ltd. All rights reserved.

- 113 -



e B9 vol. 30, S-1, 2014

I fEEY—XA522

WM OITE O W D 2DCM 2 JE T & FR 7
L EDTESL,

2DCM-web [ F|FK:Z JANIS DY —o3—
Lo 2DCM-web 7 7Y br—2 a > & FH#
Dfi>TWBNRY Ay ETHITTSE, 8F&
FhWV—N% Yol 2DCM-web D5FEEtE Y
b (11 BRHFE DY aic—RRicA
VAN ERD, FIHIFREICH > & BH
Ly 2DCM-web DY 7 b L7 24 Fl
HT& %, 2DCM 1EHEIELS X TR HED
RV Ay ETERITENE D, EMO#EE,
—EICWA BT — 2 n E3RAED Y O
CORNCHHBELA IS, FIHT B¢

YV arofiRtfka L 22F ML TEL
W,

BUIEE TIC 400 L EOREESFIHL T
%, BUE, JANIS (3R OB EER BNk
B0 2 EE i 2 Aas R0, FIE
DES>DFE, MEETOF v 7, JANIS
BICHM DT = v 712 & - TREEW D5 B
Mz & % & - H iz 2DCM-web % F| 9
L, MELWIER S5 2DCM-web B &,
it O 7 — X % [ #7, epi-curve ¥ERE S FIH
U TR DB D3, Mg 5 kD, FibiAa
IC&2bDh, HOWETH2 6L DHHE
AL T, LECIHLTHTEFENTETD

~cuw|()

& 2k : BTNV
ueH ®=5taM 148N -

0102408 20110208

ToOEEnA

LENME
Est

L ERWE  mmm |
BHEE

o mE o e [Zare]

11A 2DCM-web Df)

(a) 2DCM-web 2 Z{ OV — L HBHBINTE VBTOMEI L 4 5, PMAWC X 3 Z-alert DEREISHOD
MEBTHDEDH, BEEDZVIEIHEEIC X % epi-curve BEFEIh TV 3, Epi-curve DEZS 7%V w 53
BT AN 2R Ty TICHE LTERRESH, Z2OHNMBE—KRICE2HDO0EI»ETFHTEOCHIL
D, Epi-curve OHEHEE, 7H, 14 H, 28 HE2ERT 2B TES, HiNKRd, Wl HFREk
BEERHOFRTRITESL D, ECTRVWERP DO RHHTELIENTE S,

2DCM : Two-dimensional color-coded Carrier Mapping system, PMA : BOREER# O H K H

236 (1120)

(SEHEER)

FUSA ARy —FIb

Downloaded from www.iyaku-j.com by 328 AR on February 25, 2015
Copyright 2014 lyaku(Medicine and Drug) Journal Co., Ltd. All rights reserved.

-114 -



Vol. 30, S-1, 2014 {LEHE UK

- 2. BRERY-—RASVZAIBIHHMLORUESL -IEERRORABRTRE 2DCM-web —

(b)

T mon-TaREs-R
[ BeUA-TRERER
L R

g |

1201 0%

I—— [ ]

HER

TSk MOIPMACS

27 LaF 1E56CTRY
jraciy AT 156 1.CAZ

20z

16610AZ

I

TIOUDUER 1818AMK

TEEUTER EIEAME

FRAAUDVER 1821GM

PRASUDIRR G

11B 2DCM-web D

(b)ZhZhOWARLEZ Vv T2 Z2OROERER CEMORBEREICHOIRRINTVS)PRREN
%, 7, BEEZIMERHCIAEEDT LA, REBROBEOREFESMICDEHEAVRTINS,

(c) B2V v I TREALUEZE X —2ODINV—TCBT2HO—EPERZE X - DRRPTbI S,

2DCM : Two-dimensional color-coded Carrier Mapping system

WRETIELVES D,

2DCM-web Tld MRSA (A FY itk
w7 FURE) O SIR #HE%# MSSA (X5
VY UBMEEET RURE) 0T VA 7RA
YhERVWTHHAEYT S I & TMRSASGHE
DHABEZE H T TV 5, AR LVER
FRIE—EMHEL TATIELY, 2DCM-web
TL2bLPLRNIEYDH S,

e = ]

it 1 B R A D R SR IS B O THEEOE

(FEEER)

EFEAE L HICHOBRAER D2 ba—ib
DEETHLILE2REBL, HORNITEO
FRH, BT 2TO FEORE2ToT &7,
HOBRNILEBOBH 2TV —NLTH 5B
2DCM-web (& JANIS BEIM DB TER D
—HELTHBBL TS, —_{ 5 2FE
2OHMZE ZICBL BRI H S50, BI&
M2 BEPEROBERZTL L THEET
i, WEERIT—ZE2EMH»OHRNC
FIAHL CHRNBRRMRICHITE I L RERE
ThdEELS,

MRSA (X F3 U VHiEEES R 7RE)

MSSA (A5 ViR E ST N 7 RE)

(1121) 237

FVSAVA RS —FI

Downloaded from www.iyaku-j.com by 358F &HE on February 25, 2015
Copyright 2014 lyaku(Medicine and Drug) Journal Co., Ltd. All rights reserved.

-115-



{2 FEE-BUE vol. 30, S-1, 2014

M fEEY—XA522R

WiBEN T OB R ZIT D 7D AT I
DR R LT &3, WAREHTEL,
TARTOEHRBEEDT CICHATE ZHEC
(271>, 2DCM-web (358 % 0 Windows ® /<
VareA rr—2v bR H TN
e TE 24 ATHY, BHAMHED
RKEGHRNE VAT LTHLEELD,

B 2DCM-web fIHID & oo & 0 %
BENPLB OB 1L, BRArE ToME, JANIS
BITNEHD S OB ICE > TWw 355, PMA
ORI HZBWT 25 A%2T>TEBY, JANIS
VOV T OREDEMHI I REME 2 AT LId L
BTV 5, PMA OEELHRRICLIUE, Z-
alert, ¥ -alert matrix O 5053 & HITF
A%,

JANIS KR #E M 7 — & O Fide{b % FL g &
LT, Mmbiitt Shiz B TRES AT
LCES /BN A v -V FREIEE 0D
DR DEEP, BESIELIAVvE—V0D
NEREBLIHEZ 7 AL Ay tE—D)0D
EHEEMEDT VS, TDRA Y b—IUhidsq
S RAETHER DKBETOM M HIHEE I 2
0, =4S 2OBER L, BMET—X
DR LD, ThHBEIEY—
RAGVADHLOMYEALEZ LD,

E%Hb, LV OERBBML, LVE
MiaEdsy, L0FBCHEHEEZ L%
P _A T AVBREATE LD, EfEL L
LRI D HENDH S, FHRIC, EHL
leftfABE VL DARFASH, BRD
L&, BERCRIIDIEEED,

1) BEEEY : MEEYy—_A S A0BEET LT
5. Infection control 13 (10) : 1024-1030,
2004.

2) BAREBY, BEHIRFE, MWERE  REBREC
b BEY—A ST VR =S S5UADE
F{t]. Medical Technology 35 (5) : 449-455,

238 (1122)

8)

10)

11

2007.

EAAENE © BRI e By < AP BE A TROE Bk
. Medical Technology 36 : 682-683, 2008.
RAEN, MR, WAET I B REE
IR EREILmY 7 b URHEE S X T L
@ P F& (Universal Infection Control Compu-
ter System for National University Hospi-
tals.). BEEFHEHS 22 546-547, 2002.
JUHR I — © HUNRBOR S C R R 2 ) — A
2 > A. Medical Technology 35 (5) : 456-
462, 2007.

JURB—, WA, MASE X7, BREF:
ISR BB ORBH ST S TR IRAE
DOEWR. SMERE % BRI ISR Y A
H 57k, Medical Technology (0389-1887)
37 : 362-366, 2009.

HEA{ESE © Tantibiogram @ H B4y 8 & R 5T
F¥ Y7 vy (2DCM) | i & B BEPERRT R,
IASR 32 : 9-10, 2011.

Montesinos I, Salido E, Delgado T, et al :
Epidemiologic genotyping of methicillin-re-
sistant Staphylococcus aureus by pulsed-field
gel electrophoresis at a university hospital
and comparison with antibiotyping and pro-
tein A and coagulase gene polymorphisms. J
Clin Microbiol 40 : 2119-2125, 2002.
Deplano A, Denis O, Nonhoff C, et al : Out-
break of hospital-adapted clonal complex-
17 vancomycin-resistant Enterococcus faecium
strain in a haematology unit : role of rapid
typing for early control. J Antimicrob Che-
mother 60 : 849-854, 2007.

Broschat SL, Call DR, Davis MA, et al : Im-
proved identification of epidemiologically re-
lated strains of Salmonella enterica by use of a
fusion algorithm based on pulsed-field gel
electrophoresis and multiple-locus variable-
number tandem-repeat analysis. J Clin Mi-
crobiol 48 : 4072-4082, 2010.

Galdbart JO, Morvan A, Solh N : Pheno-
typic and molecular typing of nosocomial
methicillin-resistant  Staphylococcus aureus
strains susceptible to gentamicin isolated in
France from 1995 to 1997. J Clin Microbiol
38 :185-190, 2000.

FUTA VARG v —FIb

Downloaded from www.iyaku-j.com by 3#£% ABB on February 25, 2015
Copyright 2014 lyaku(Medicine and Drug) Journal Co., Ltd. All rights reserved.

- 116 -



ORABKBEYF S 2015

(%8

8%

THPEE & 8D BRMEREOEMERE—E I & 5 BAd KO I —

HEAABT
WK AREREREZRE AN (MM IR5EF)

(PR 26 4F 11 A 10 B 32A)

ZHWHEOBEIIERORELREREZRZNL TWD, ShIIHTHEMLHRINEHEOMR
B, ELODTAHATHY, ZRAREEEEICHTHEIHCHRE LTIE, H—<x1 5 20K
12X AR EMRROKEN, PIHEBOBEMBEIC L 2 BIVEOREM, B EOMILIZL L2
FERRAILE OIS MR TH 5, HHE O EHERHOBE & HEMBEORMBRMW oWl
L, #Ee LTEERHERANBRES Y — X4 5 2 X (JANIS), Eik{bbeN B o
A5 A4 (SHIPL) OISEMERE, 2DCM-web @ JANIS BRI S A F ANDEREL L& DT
i AT, ShoBARMAREORELY BRIMICHRN, BIXUSHEY -1
F— & & LTS 2 HE HORBRNILEO BRI & BRSO 2175 ik & 612,
PHEOBEHAOFMISDIEHT A LIS L o THIEEISH$TARRAE L T4 HiEionT
BHRT 5. ARIIBRZIERE, EEXFALLTE3ZL DAL oTHEDINLODTH S,

Key words: Bt #fe, #W-7{t, JANIS, SHIPL, 2DCM-web

[ S P I
GHOEFIIHWTHERS KK ZMETHEI L
XZLDOADBDBEIATH D, B, E#FEHO
HEHRIEL L, FORETHLHEAALEMRE, £<
DADFEH->TV5D, HEEEERMRIBVTIR, @I
ML SN R EANOBF—F VR, F1Ed
WXROBIN, AR, BIRREOREE SREEIC
H4THRAFETONHBELBET 28 0%k
L, FAMK, WE HEoRERHET 51T
£l Thbiid, 2O L) REANEEREESLALS
EBEE, HRE GOER) ICX - THMRERSR
EARET e SO BARBENE (i, £GD
HeEPE, MIBCAFEALALBE A8 Ao
L. AFEMULBRED)RAINL 2D, DD
LT, MEAEEROSREE L THRANBERES LT
ORAMBIERIED S RET D LI 0% D,

Frrolid s (T259-1193) ML EGE THE 143
Wi REREFBMPIR BT A AR (ME
S /RBIFEF)
R
TEL: 0463-93-1121 M4 2592
E-mail: sfujimot@tokai-u.jp

ERBSECE HFET MR HEERRE
BTHAHDICHMRBRIIEDKIN & % 5 FHI &S
Wi, WERRPEEETHS, —Ji. WS EESRIE
FORRE L THRBEBEXLELRHBIZDHD, K-
FRATIIHELEEEFERSIIE/T LI L2 HMIC
MEHEBRZHNEN TS, FERPCPTREHIIRE, B
MENEZ SUERBENICEAET L0, KEAICE
RUFFEL, B BELMAEICRES ST, &t
wik &, W, hed, LRlEMER, e
HRARIRS NS, ;

IR GRIEW) ThoTHIHEMEIR GHREE) <
HoThH, BREBHL LTRIEOKIME 2D, KER
R LHE, ERTORETREOROBPIZRSL T
LIENTH b, BEEZRIEICEBRIATWAT:
B, FOEMNLEL Y, RIEDIN X - THRR S
NATEME S, &612, L. —IL, IRl
L7cb LThH, BT IDLELRUWR L &5 % ChlF
PR BEENDI NS THB, —-J. WARHRLERBEEI
AT L 7D, Zo & 2 100 STINIS 1 ot
WAFAELZLLTH, 20100 RIRS
n, —ISLTI00 FHICHEIT 5. 20, FEmE
BioBWwWTid, HEEICBVWTI Y S, BN, B
BHOBIRARERTVDTH A,

HABRIR M2 HEEE Vol.25 No.l 2015 1

-117 -



[aS ]

HEAAET

£

E1l BAERNZBTIHFAREEORROME L%
(2014 % 8 A BLLE)
i (8] —583% 2004 ~ 2014 £ (Medicament
News (k) 54 7 - %4 £ ABM) L ENESH
e D EICRE R,
ZROPERRHEOMREICERHTH TEETLTY
b0 ROV — 13 1980 SR DL AT, SEMT2H
fELE, 1SENTS B EDRFEND - 120
2000 L LU G, RAECHEUOL RROMETE VW £
CI0HGOREN D o270, BERFELFoTW
BHHHBILE Y,

Gl E BRNCHRR L 57, BIER R
B D EDERY RS, BREOHRHE, FHOL oI
HEE L HOLBE, FOWFH T, 1003 100 H°F
W, BERICSYTHEEOBREE L 5,

HEAERRICL > THREBENETh, FARRIC
BEHRAHEA R L LR TWIRIEAES N, FDOHT,
HAIRBIENSRT D, 3512, BELEEMNIK
BERTOARBICBVTIE, AR A EER
T2 AEEDBIREZ LY E LT 680D 5
DTHD,2F D, BERLEEFROEN L SHITEH,
METERIC & 2 RARSSEOM I LRE A2 F- T
HUO2OWTWBDTH A,

=77, W, HEEORHBIIFLIERTHS (¥
Do BUERZBESNZWMHEROPINIRATETLLTOH
HBICWHEERTO0LH Y, T TIAEYLMEESH
BB LED TS, DL 2T, BHETIHEE
EHMCHVLYS, ReREROEREZITHI LD
2, HUEHORELERICOVWTERL, GHEEO
B4, RO ZEDLZ ENRDOLNT VS,

WHO i 2011 E QR R T — O 5 — < (2 HH G
B BAL, SOZEERRTHIH (http//www.
who.int/mediacentre/news/releases/2010/amr_2010

2 HAMRBAEMERE Vol25 No.l 2015,

0820/en/) DT, WHO iZEEIHAFIZ, —~4 T
YADOPRER, HHEOBIEFERE FOERENES &
U—RHTRADER, RHEEL TORERBRERIE
DIH DKM, B OMED 4 HEEE L7
BATIIAGEEL CORBERIETHAE LTHL
LNTWAHIYH, TOEER, y—453 212k 3
FEEBRO %0, MHBEORTMRIC & BEHER8
PUEDER, BYHROMEIC X 2 H OB (BEA)
WM 3 B TR T 5,

PO ERAIC & 28 REOHERIT, FMEO
B4, WEBROWMICEETH 5", HOBRAILRI,
HEH ORI YEOAT v 7 ThH Y, MEHEILLS
BREE EDICHELRRTFTH S, RIS, HNEHEE
WM%ﬁoﬁM®z%v7?%&q.it,mﬁﬁm
PIEOBEBEIIOHST A, CheBEA T, ik
B MO L% s, 20OREMRBLSE XS
DHPY—RAL 5 AL BF—-5T, Fhid, BRo
JEIR, HSOBE, HEIROBE, SROBRYE
DRPLE LTHVGRS,

TF 51X, 1990 ERDBENS, BRI L 25
MIESHEDIM % ZIR L, LML b, 2010 412 WHO
PEY 4 O, BERICYTIXT A 3 HIionT,
FTOLERLERL, Fhic+ouEL2#HTE
2o EOWT, FHEMEINYMAL, BFcEs
R WD FRIER IS OV TR S,

BEFBERNBERE Y —~ X1 T X (JANIS)

BT, Btk

JANIS iR 9 4E (1997 4E) BE X b A #2058
R#BE B - BERBREENRYE) [EAGHEE
KEBBPED Y —RL 5 VAV AT LAOHEICNT
SWR] (FENREE FRINEH, B3 EEERER
M - MR R (L), BlaEBAEER)
&oT, #AiiATHhN, TR I12EE & b IHILL,
TR EDEFERTHEILE - TV B,

MEIE, PRIOEEOER LY, BEOWFRIEI
BINL, JANIS ¥, iCBRAMM O L Lo
bole MRHETI, FHRKEOWOKZLEHRE
MPOMY FLHEENTEY, TOTTHAEEL
4 (BUUTERKEHRE) HEBEEXAOh T,
408 VKRERB, AMHER OB HIE YFE 2 HE
WhEsE LTHROBRE, RITEToTWvi

MRBETIE, Bvilirs, RESAF LA, By
AT APSCBHICF— 5 2 IURTAEEFELTY
Too MEWR, RRABFEOWRETCH 7225, 2
Ea—8— 2 HRBFAE, HEREDYRAF4%

- 118~



BYET & RS BRI A 3

MBLABER DY, X6, BRET D&
6 F—F O, Kit, BIROFEICOWT JANIS
VATFADAUL EWTEBFRENTEI LIk o7
2EOHBRICHIMEIAT A, HBRVAFLALS
F—7 2 ROLYEI, BIEELOIZ, BT
Bo AV 2= —DHTRNENT BT %,
[Ayvt=V] LR END B, EifbEix, [Ay
=Y DV—NVEROBIET, EDLIRF—%
#, YOLIRHXT, LOL)RWELMEoT, &
52, WD, EOLIILRPBAT, Avk—VETHD
hE, BAMELDEICHRDTITLNTH S,
chid, ERLFALT FuRLdullix, HET,
V2 {EDLD L HICTERIDLEICR S,

UBFiE, MIEHREEIRCED Z LiconT, #i4
U rSEBELUELT, KMA—@E WAS%
EDTHEDLIELIZL, T/, FEMRMELS, 4
YE—F v PEAVWERETIELRL, Juv¥—-F4
A7 %HW, BRAILE o TTF—72MDBEZANS
AFZ—=bLEA, K A9 —32y bENMLTHE
WKWF—9 %2R 2 WFICART, EHi{b2T-
2o B ET, RERAROF—FEEIZEBLTY
A, 2DCM-web 2FIH T AR LICHARR T
TOF— I DREBILE>TEFDREITOF— ¥ 2 0UE
T2, BB ULEAMREBT o Twa,

AyE—VOHX, 2FY, MEXEIZNEVIAHIC
DWW, B L DRBN D > o DR LA S 1,
1La—-FOELF—SRENPELTEIELEE KDL
N, UROHEFNKETT TRRE2OLENLVWE
HEEL, IV FAR/RTVEIE, SHEELT
EMoZzBBIZOWTIE, HELFFEL{MDARS
B Qs R DY A

Avt—JICHVWAIREDOER I KXYy 75 —
(vocabulary) &BEiEh, BAEMICIE, o-FEEHE
DRFTHYTHE2I—FR(TAZ)ELTEMER S,
SHOVbWBEa— FIZonTdh, %< ORBITRD
HEDPS LD ole I— FESF (maintenance) 2
MiciTbha X iz, Y, DRBRM, %24 0%
NCETIHENAKL, BELTWALDL %S
ROFIBETAEIICLE TTIa— P2y RTs
NTVBHDIOWTREFDEIHAAL, a— ok
WHDTHoTH, RELTEDLNTWBLDIZD
WL, TSI —FES XD EH5CLe SheD
#Pa—-Fo@EhEI L, EHIZOWTIE, HBEE
REOHIEBLEIANKE N,

MEo— Fid, ARBREFEREZMS THIRSE
HEZ—-FELTWALOZH LICHREBDEOTR

TANTHE L, RIRATEE (BIEI K255
PODWET [HARTV] T EICEFRUTHEREN
REFILAHORF - FERA L,

A= FAPRELLE AvEe—VOoBRE 7+
Ty P LTE#LL SRODHREICDOVTIE, H
BT, REBBLEDPCOMNETIR LTV
'3 ‘:ﬁﬂ[& Lf‘:o

RACEMRBAL G R O (i3, BB S HL?
(http//www.hl7org/) 2 ¥EICEoTEDLRATWS
A, HEBRECOVWTOI— FOKE—HERLTwi
WIENTF— I PIEDKRELTMEII L >TWVD, KE
THHL7 I L 248 % v b7 —2 DRBEPBIThIRT
WaAH, #H EBHELLNI-FMEEhTuwiwy
W77y POXEFELTHRLPATWE Z L3S
o 2y bT—=2 BRI HMEL ZoTVAEY,

JANIS® a2 — FiZonwTid, MEBBA—H—,
RUEERTRUES S ¥ —D BN LT, HA—
A=, RYF—DHBEI-F, BEOBMAD—-F»5
JANIS @ 2 — FIZEIRT A 448405, HEREERS,
7=y WHERE, MERESATL, BEMNEIRTF
L, VAT ALEEMENE LIk ot. &
Ois, FHERESH (WAEREH) 0% < b, JANIS
BARMBB T — 2 4ERTEDR LR o7,

—HIS, T— FOERIITEREN S, ML,
JANIS ® 3 — FiZ, 4402 Acinetobacter baumannii
M BM, Acinetobacter baumannii &5 FIEHER
A, BIRERRCLI KRBV LIIFAEERETH S
D, HERFIRERLICED I VHEOHWFRERE
RTHEDD, HANMIEDEL ) LR rokyn
FHEILE o ePITd o T, FIUATNAENRL -
T %, JANISOH&id, —HKERBRETCHVLN
SHHREOHERZLVIMBROBTa—-FOEHY L
TWaEH, a— FETF—AKELT, Boo BTk (&
) LLTRwWSR, a— F44025 Hlzid, #E
DEBVFIEREOFEI L L TD Acinetobacter bau-
mannii & LTIRDIDEKRELRB|ELEL I LIS
b, MROREL, MEOEHEIEED LA,
WILDEF L) BYEDOI-FEHWLSELSL, Rk
DF|ER RN LV, 1 o0BERHIIE, BHRE®
ERHYETON, WEOBKTIRMRIZHZIONS,

B b B, RRAATIEE S 2w, BFo
F—=5b, £TE 1 2OIIIERT 2D THIT,
FERIS, ZIRIC X 2 BT 2 R/MBIC sk 5,

BUE, JANIS #Z& %P (JANIS Clinical Laboratory
Division : JCLD) 2%, 2E 900 * B2 5 HEiEH o,
BERBEMEEZEULETOMBREERYEONTE D,

HABRBAEYEHLE Vol.25 No.l 2015, 3

- 119 -



4 M

FOHITENH 800 HE 5T B (http//www.
nih-janisjp/)e TN b D F — #1342 T, JCLD i
74+—<v b, JCLDE#EI—-FTEOLNLTWE, ¥
2, ThonF—ik, BRERS 77—y EBER,
MIERE Y AT b, IBRPHR Y AT 5, IRV AT 4,
bV, FHERESHDO VAT AL EIZ X o THE
F— I POBHMMICEREN, £ 7 =%y bEAFL
THEHHEIXRONTVS, LN TVEF— N
BH{LSMhTWA 70, F— 7 IXAMMICRETTS
h, &fERICAMF—2 LT, KAI2ALA, $<
D& 1 HLLAI pdf TRITShTWwWa,

JANIS T3 JCLD O EMEASGBE ¥ A 7 & O FEikAL
BEIBWTHHERE LTHHEND LI, Ay
=, a— FICt R UTRME T & % OID(Ob-
ject ID) ZE# LT, [MIBARTE - MU R&on) e M5l
Avb—JIlMtEF TV s FlYITF (OID)] &
LTEH AWML Tw3s (http//www.nih-janisjp/
material/oid.html)

BXAEHEV 7 VI ITFTREETEI AT A
(NUICS) &M {LBHAERIRS X5 L (SHIPL)
JANIS B HP (JCLD) 2 X 5 7 — & Dbt
ERLBDAIEERTT, F=2%2H—RLF VR
F=5 L LTHWALRTF TR, WERNTORRSS
CHWALDDY AT LADOHEETT2 7Y% NUICS
(National University Infection Control System),
SHIPL (Standardized Hospital Infection Primary
Lookout) & %2, JCLDOA v -V % EA&L, %
NENOHMICELE TR L A v — T E#{EI
Bvi7zo NUICS Ti2 & S IR D B 7212,
HL7-ver24 A v £ —JIZ L 532 EBL 0 — 4,
SHIPL Cii, AERESHLOMELERT LD
2, "= FLVOBWCSV 7 74 VW TOlEL L7
fiihd, JICLDOA v =T R RHERELTWELD
2, 2= F2M|P, I— FEFREOBNT L 2BEER
INBRIZEDZ B & & Ak,

NUICS i&, R 114E (1999 4F) SRR Z TV,
FRI3ERE, EVREEY 7 b7 ELTHER
fTolce WMBMICERISEEIIER L T, —
75, SHIPL i, KK THAETE 2Ry 2 7
LELTNUICSHBBILAC &2 T, 45,
MNEERBETCHRATE 5 ¥ A5 4 (Small and medium-
size Hospital Infection Primary Lookout) & LT, &
EGHEFFETRRAY & (RERLBEWREIE) (K
MBS ORI D7 O OEREM O¥MN, MERESO
Brkm EIiCB 2] (EEMREE LWOX=E W

4 BARBEREYZEME Vol25 No.l 2015.

HREHER) Lo THBEBI 2o/t WIRMTIX
BEORTRE TR/~ a V2RI S E/H
FOH, KEMKREZEDAFRERTO AL &
942, NUICS D#HELX A L, “Small and medium-
size” @ S % “Standardized” @ S {28&7: Standard-
ized Hospital Infection Primary Lookout (SHIPL) &
LTHM{bah, NUICSO#E#L LTOHEALZED
T, BE2E 7 HETHRH L TREE LT TwE, &
LI, FFOWE T, BBHEOT— ¥ L EIRZ(E
LB CEL AT A HELMERBIIBEIETH
A7,

Thdy X LR

BUELASEAR, KtOF— ¥ AHBIMIIERHIND
I hB L, TOFENTRIZ R DA, EBRIC,
JANIS @5 — # 3 B\ & NUICS., SHIPL @ X 9 {2,
M, B, ML RN, REMERLZEY 55
BEOH RN L MEREOM EMNEEL I ENR
TREICERESNHNFIE R, Z0H9HBIZOW
TOREZRON TV, FFlE, 7— 7 HHAA
THLEODOMNWBFE (Tra) L) ORRY¥T-
T&7

gk, BIPERIC K DBEAmsd. B3RS S
BIRE & BORAILEDEL MboTWAH EER?,
et W OMALE T VEORMILMENLET 57290
. BoORNERETHRIET 2 ik 20 TRET L
2o ENENDOHEDFMICOWVTIE, HTOHHRY
ICERD S S TRBEICOVWTHER S,

1) HORBEHOBEHRE (Probability-based Mi-

crobial Alert : PMA)

PMA L, DRI > TRWIHZIEZORI GRS
A% TH 5 baselinerate, HAMMICHEBERLEDH
Ko7 BB TOHLEOWISHRN SN BHE
BERWT, TOROSEED, CMARZTERS
NTRELDIONE I D&, HRCEELEV ) ME
RETHERZAINL, b LEOBEENEINE, 20
L) REORHEIRRIZINELBLDTRVET S,
FAt2ORANLREZFRICHLALLDOTHS, £1
FE LT eodd aun e TSI
FNMBICL B0, 4 aoiZdBIMH S
DI oD EHMT 2 HELB L THS, Y
ik oZwilgid, BILRABERNTIE R Y
DANBRARNAY D7 LHNTL, HORBERIN
DOREPLI e L2 RBET 5 ¢ 2 5. HETMEIIL, &
e, RN, WMAOBELERELTIENENES
2, 7H, 14 H, 30 B0 3B BM TR

-120 -



B LR D B R 5

5o ERRIIE, ITXRTOFHEIZOWT, fllik oL

=y PZEE, BB OWTOWREEERTTS
S EilEo T, HORNILKRE BRI IRIET 5,
2) T-alert (TIP3 —1b) & z-alert matrix (&
JIFPS5—r MNJIR)
PMAK;%%%%.H:&R%M?&&.%@H
, FOROBERERAEOBERE TV 2345
_tﬁ&%éoun%ﬁﬁ%ﬁm&Lf&777kT
2L, BEOBIIIT 2 BAREH EAE I Th
TWEHEIHOEEREICHSL S t#m%éo
alert ML THONAI LN, h%, Talert
&R, Zalert id, AEOMBEOBITICLHEH
ThHHILDNGhoTWAEY —J, HEEO Salert
PORBERVELTVAEOLMEAEAOITAS L
Lo TREHROMBEREZRBT I &tk s o L
bahol¥ £ T, Zalert DY S 7DH %,
HT—=A—=FETHILIZELoT, HIHEOLHTE
BHEOBEFTOBHORERR RALK) oNF+—
BOFRROBEIZE L 72 Salert matrix 2R L
P, THICE- T, BREMOBRABRYESEORIRE,
DEPLFOELRBTIE LB TERA LI
&Of:o

3) 2DCM (V—F 14— —I L)

b)) —HT, 4 DEOENTOEMIRIT 2 Witk
NVTCAPETIHELELT, 7YVFNRALATFH0
BOTHE2RTEXF YY) 77y 7HK (Two-
dimensional Carrier Mapping : 2DCM) % B % L
70, ZoHEMNL 1) BRIV EEBSEL
THEZHMNTLITNVNIVZXLE, 2) s h%
EPHHERMICE o T2RIEFHICEML, Dicko
THE LB/ V—TIBa—- F 2R 4T, ©
HOBRMLERE T LICh» ) R4 L RT3 2200
TWVIYXAIE o THRRESNTWA, 1) OBSH
RN —OSEIIMBE I ICR A A4, BURABERE
DREEZTTANDZENUEII B -DITERICI
PRTH5,

EAFRETHESNS MICHITIE, WbWw3 ]
BoE MICHiO2HE0EIRECHME 225, 54
FRRBAOBY E o= 2200 HAIBIEOM I EO MIC
fiZFORMHO MICHIZHOF ML, TDHDOMME
HECHOAEAREOR: ) 22K ETABREEY
DFAHERDBID, Eboh—HOfixIELvEidl
kv, 2%h, BhEo2200ffinEbH%RL
THREDOMEN T L, BEMME L Tkl
b7z,

A, 1EE L MICHA 4 Tho72Ha,

=121 -

DM, HOMIC ol T THaHhicd » T,
HIORBETIX, 2L 02TMEEME DL L, 8L Lok
FbHBLEEIT L%, ZTANLLENH L, CLSI
DSIRFETH, SEL 1EROMIZIIMICHT?2
BB LBV DIZ, |HAORETI LHESL
TTRiBRIE, RIS, S, L ROMALLTHHESNS
WHEMEAH B,

BRRE T, BRERIC L > TREEREL 1T B
HREBLIENHDH, REINTORVWERHRE
YL S, I ROVWFRAMICHEShE I Ltk
L5DT, IOKREFIL &L H IS LEHIDH D,

MICEZHZIZHV 21, ALvwd MICH
ERUIERIZ A2, A2 DMTho MIC fli %R L 78
ELRILERTH 2 HEMATEHEL W EHIFL T
HETHILEND B,

HEMIIREIEN Y- v oSBEFTEIET AL
DEFHPRELREL 2D, ERBIIHREEDLET
3, 2DCM D E ) BV AF ANINE THEL Do
RIEPTRBRICHE A5, BELLL oMM e
ERoTWDNREEE R T, BEWIC, SONELSR
REYDLFEZRBL, BENICHRE DTV
WI L EFEHL, BIE, 2DCM T MICliIc L 2
TNV—T451F, SIRIZE B 7 V— 75 EHERLL
ShTwa,

2DCM-web

2DCM L, @A FHL TNV TY XAz s - THEK
LoD, BESALHABLIOVTENHole SO
o, BMOWREA S AT A3, BEEEVEHLIS
7077 ADHEE TEIT 02", HRAKICERHME
bh, BsmftEh/: SHIPL (¥ S,
SHIPLIZBWT2DCM O EEUS MR TE -1
o, Ih%, Web77)4—arv{bL JANIS %
PSR HAICAABEL LT L %t
TR PPAN

2009 £ (SFRL 21 4E) HB%, 4TI, SHIPL 2 &%
RO THIEREOHEZHFMCHNLILIZL- T,
MDA EOBRANBROTFIRE 22882 L 6
ABIENME, ThEMHETLILTEVHEDY
VIR AT RIS 2 B 2 & (EF Sk [RAHED
MOANEEIL] LURAZE) A OPIho THRTWHE
NEWEICTEVAFLOBARRERTH -0
VAT LAOBARITAIE, RAREED Y R 7 HH
EMCRY, THICE o TIEFEELIAH L D738,
VAFLEBALBVWE, JRAZEBHMTEY, 20
LDIEVATARBATHLESLEREINLnEN

BABRRBAEYFMIE Vol.25 Nol 2015 5



6 AN

HBERDVFET D LA h ol MAEFHHEERK
RIEHB B LM WEREE BBILXE) o
MEZFELEIPT, ERREAMRCTHHAREL
T, BENMEOWIELY LY BB TH4 v
7 4 7 (incentive THH) &V A7 RHMORAEZ R
LLERDAHIEFILILRY, 2DCM O L 5 %
VAT AR EY L NETE K ORI H k5 BRI
FhFY A7 BANC DY, EBRTHATENE, in-
centive IZb R BEAHEVI T LIl o,

A OEPD Y AT LEESTEMNTAHEICE, /1
Va rOBFBEFEHOMBE R CGlihiv, &b
W, BoY A7 AE LTEHROMBTHETLILE
2258, THUBWERTHS, MREETAALD
T ALEMH D, SHIPL A Microsoft Windows® L
THET A L IEOR TV 2 MERLT, Mi
crosoft ClickOnce®* 727 / a ¥ — %2 BT web 77
r—vaAbefiv, Th%2DCM-web & &iFiT
AN

2DCM-web i3, T TIIBIEHBMELTCSV 774
VTREES T/, SRS & oA 2 AT
HELTHATAIETY AT MR8 #
BWEHIT L7 2DCM-web DRI 2 /¢ 5 Hidk
&, JANISiiCa 74 Lotk &xtiflo—Ih
5 2DCM-web DK S y 244, Chicdk-7T, fIH
EOa ¥ a—9—Z2DCMweb 77 r—ar
— KA —BERIC A YA b= ERAE & I L 7 2DCM-
web 2 OBMM R ETHHMZRET S L HMICE
ULTF—FHJANIS DV AT L5 5 2DCM-web 123
ARAINDFOHROMNAL, ETHEENPI V2 —
¥ — ETiTbh, JANIS O — S— |2 id f 48 #H»
HHRVWEIITRoTWD, FIFED 2DCM-web 2
TTaE, 77UV 3HBMCT VA VA P—NE
hd, COLH) HMAERVAILICL-2T, TT
WHEELE2DCM OV 7 by T 7 RE* RAIRICH
BAL, web 75— OFIBRE RIS, —r1—
DFIEEB/NBRICINZ 2230, BERUHEEITH
MHREE 2D, 36, FEHEOMBEL 2 )7 LR
SWICBHFON—Va 2 REETHEMTBICE-
PAN

2DCM-web X SHIPL LD 2DCM & WX R 2 D, B
DORELStO Bk (PMA), HHEROBEBIEL
EORVERBTHVWALDIZ, TEI—TEHRTE
Bk, BEOHEE A 2DCM-web LTl & h &4
PBEICEKRTHMIELZ IR /2o 2DCM-web 127
T2 500 BLE D EERMAFIE L 7,

6 BAREREEYFEME Vol25 No.l 2015

BFEDIFHE

1) EEERG/BS - BAEHES v -

—MoMiE, HEORGOMEE, X BT
WA ELEEERL N CICERNTHRIBEN A L
Wi IERIC EF N GMER AR S CRIC, RE
B F—yEAkto LAV eESEYHTHRAE
TTIEHE->TVDE, I NS D2 & T, REHRE,
T — 7 BER, RV AT ok EXIGIICEARAT
ZENHELEH DL FORARM S NI IR
THEREAyL—Y (FE TRIBELTLER
Vol Mxxx ICFFRTERMMBIL T A3, kLI,
yyy T¥ol, ¥R EME ¢, FIREE L TR
BV, WORFEHML TS, 2 E) OBRR
PERELTAMLENRS OBBENRAADS L HICL
3L bDTHA, :

EBITHE, FIZWEJANISOH A b &h b, @&
UHOER T 7ANEY Y v o— FLTRERERY
WHARAEFE LT, WICERFoWMBRICH LTw
T, BHICENSDA v —VUPRRENDL L IIE
Bo HEDEHIZOWT, HOWKR L —R4F VA
EITOME, ERT7ANERLETETERMNTH
i, 207 7 A N2 M- R THM BB E N
e, RABBLENS, HIFICYH—RAL I VA%
THAZLEZRTAvE—VUNBETL I D,
WAHERE A —h —, REERWR AT LN ¥ —H
&% Lo review 28T, HE, £ERBOTDHDOY
AFLAEHBERTH Y, SEEFIC, BERRES V57—
T4 ADY Y TVERWTATETH 5,

2) HORBEROBEDRY (PMA) DHRAR (PMA
light ; PMAL) & PMAL % f\ /- Z-alert, Z-alert
matrix DB,

PMAZJANISO X ) % AFATHBLI S L
TAHENBERBHETIIL VA SRERICH L TH4RD
HEd, 28 LTREBRLHENLEL 2520,
FDEE, EEETHILIIHESLY, £2T, HFE
DMEREL S TICEOHHARERBICROT HiEEE
BT L, ERCOBUANT 70T, HEDLDORK
BEiToTVA, HIRHA Y AF A CEAMIFERETE
i, JANISO LS Y AFATHEHICHAEBRS
HHAZEY, BN R LiIcBWT, BEROKIR,
HomRORIEL B L, BAeAMOBUBIHK TR
ERDEIICHWRLTITELVEE LI TV,

3) ik, £E, HWERLANTOBEOILEOTRIE

Mkt B 7-7 — % ORI 2DCM 2 AV 5 R A
B TIITFoTWEN, F—yEPKRESRoHBE
IE Y LRI E T ) HiERROP o Tk, JANIS

- 122 -



GHEH & R ) BRI RRTE 7

LRV (EMLTFASE) d2VikEQOI0HEOTF—5
RBUEIC Do TRINTEZ FEICODVWTENEZITY
ek EZTWa, BEHOWHIE, TTIC—HR,
—~ECLFA2LDTHEMBABICETAIIDOTH L
W S EDBFRIICOVTI, 4 Ri{LY -
Y= L AEERNBRICE o THLMICE
NTITK EERADH, —HT, WHAHOERIZIE &
BN ERAVLEBA VRN ERMTHEERT
Wb, JANISOHEE*MOEICEATA2Z L HWE
ThHy, B BEMEBALT - ERL TS S,
F— s HERMETFULTED 2 NBEEEZELTBE L
Yy,

4) [BFFEOMFEIFTM Y X 57 L (Regional In-

fection Control Support System ; RICSS) ] ##
o

&Yt 3 O MR BV T, BN O 7 —
Ui, HABTIE L DAENHDPoTE I EER
T, ohvk, BIMET 2 HFEICOWTRE L. #
Tk o TR ESNBTEINTWE F— 7 id, Rt
HOEBRROBEE FORA (outcome) DIKET
H5HENGhol. EEOMMMIBTHNE I LAt
WD X T HHE, KT — 5 ORH{LALEI
AN, REE—BOV—N—TXBTHLILYR
FLAERRLAEE, L CHRMERLIIRTES
TR, BEAHROEBRIEL TOBREIMT S
LEF- I EWMTELI LIRS, SDEH T —
FironI T, FLEROWE, FMARTH
5o
FRYBEOMBERR L O, §0LIAF
ATNCHS X5 2182w, FEEOSEIRIR R M
EEORIRIZ JANIS RESRMICHE SN TV AT~
FHhoELI LKL, MHAEOHARRIIO VT
i3, BRI AFL06HZENR AXAMPRELTES
TENTRETDHh, REVEMRHR S R T L ORI
LT, BEEXTRICRA L FPHTE 2,
2013, FaHHREMARMBENA - AR
HdiE R O F B B AIBORIEERT R YE R TRMBRINIC BV
3 IRgH AN T ARF78] (VKED) 2B, RICSS
HELPHREL, EFX4EROBEREIToT5S, 4,
B4 MEEMERBBE (84 ¥ 7V U FEH
- FHRRSENRYE) (MAEERAm#EED
Web ¥ AT AOHIES & UI&Sen B LM B4
HEMMIBEEOEFRICNT 98] (RRHE) Ll
L, SRR ERYICIRT 2 FEIC2WTKR
5"1’ LTwh,

EZFT L, JANIS, &SI JANISZhhoin

- 123 -

AAT L 2N RS PMAL, PMALZ w2
alert matrix, »2Wid, WO, SELEEFE
THVATF AR L EEBRNICE T QML Y R
FLAERLZEHIMETE B,

EbH i
HMEREOHRIIMERIYEODE, HHRETOL
THELHHTH L, —FH, ARCBVTHERED
BREPHERICENTAZ LT, BERRROKE, &Y
HEOWE, FAEICLELWHAIELREIL, &6
12, EEOBETEHEHOFE 2 &2 S0 HERHICL
B BERBEAS AT A RE RN R BV THEREN K
BEREMERLTTHAILERLL,

kRO ®A, 1980 ERBEICHBEEORRILE
M54x Lay, FHRUEEIHETLI Lidhw
EERZDBANRE oI TALRHRT, MBEBREOHLR
WRAGED R o L EICHE S WD, Ky LHENIS
RENBEHBIZZOIRBEEICOWTED L SIS
Ohahrbizv, MEREZITDRTD, HHAN
7 VI AHELHEAMENRL TRV 20238
REBFICEL S LW FORMN S, MERE
FRALBRPI DL HICHEBL TS,
SHIZBVWTYH, BEEIFRTEHED 2R
ETIHERUCHERT A LR nDIs, REHR
EOERENR-GUIIE, BISEMNRIRLTEY, BT
HREOKEIBRIA LI FICRDS, Ho Wik
MEEREZ L2V THREERS2TI L LITLE
Y, MEREZMEADTS, [Hb0kdbidd
BBREOEREZR TNV LEIFR*R (M.
AFETRLAE D, WHERI L 2RABRENE
EERORLELERZE, L TWHESH, MERED
ZHIz, B40BFOBHKOAETHBE LARED
5, BADBEOHEMEFMEEIC L 5 RAIREEN K
FHP L LABEBEIIEDYNDDOHBLEZ S, TD&
I RRINEBRLALT, ERAEREOIREREH
WTITL S ENRKYTHDEER S,
HxDBEOEREBHE LAMERETIZ, Bt
RREEE, BRETHEETCOMBEERCEL R
BREMSRDOLNZTHA S, BHEREIC L 2 BRARL
DD, HELBBAONS ¥ AN BT,
EFCHE L REEREILBECRETHA .
MEEBRCEROREX AT 201, BIEM
HRFEORLTHRYZHEML, BRI 2 BIRK
EHMOEIAVNEN R THEAMNEEZISREZ
&, L CHRMEREICEY 2BHROBEMTbh
BXHICHES,

HARGRBAEYEMEE Vol.25 No.l 2015 7



8 AT

BRRMERIES, MBERIEBITEROBTHY,
GHEE BRI IRETH 5,

MR AMoWA I, M @GEBEXZE), LOX
= (GEBAE)., wadiE CURERKE), BERER
(ERERIAEE), #E%EE (RXE), mIER (%
HRAE), NAEW (7)), EUEE (BELEESEN
85), SAAREA (), AWM— (H¥WBE), &M
# RLARIRGEE) FEAZELDETIEDER
RULFTBHLADITHENDLTHOTT, ZIIiRS
BLEY,

FIRIE : #5813, JANIS O %5, SHIPL O/ dh
{LZfToTwd () F—=Y27VVa—varXk
Y NTF A4 IR EME, TROOWHITER W
N FERT, VAT LADOKE, HRi Lo,
T} EIT o T A,

X 13

1) BARRNIENRFER SHAREEBRRMNEAHE
BEAYEE. 2011, TEHEA H =X EEHEEIR) (H
ARPRYPZEE SHABBET OF NI 5= N0

< = (multiple drug-resistant Acinetobacter bauman-

nii) HEhll LSRIEE S T ARk RSl 0
DIDORY Y a v——] 515, SIS
26: S2.

2) BABE. 2014 BEHEY -4 T RALBTS
FLOBR)HA—EHEERAOBRPIRG &
2DCM-web—. {b#4#tiE O FIR 30: 224 (1108)-238
(1122).

3) Rosenman. M. K Szucs, SME. Finnell, et al. 2014,
Early Implementation of a Regional Electronic Infec-
tion Control Network Using Parsed Microbiology
Culture Data. IDweek 330, abstract.

4) BRAESE, b e, EBER . 2002 EuZX
ZERFHHERRIEDY 7 b [BEERE AT 4]
D% (Universal Infection Control Computer Sys-
tem for National University Hospitals.). Ei#tfii#ft#

8 HARERRMAEMIE Vol.25 No.1 2015.

- 124 -

5)

6)

7

8)

9)

10)

11)

12)

13)

22: 546-547.

REAMSSE, WHEY, b HESE 2007, (GFMHBRRk
RN AP D DY —RAF L R) [H=RL TV R
DL/F{L). Medical Technology 35 (5): 449455,
AR —, WAGIED, MARE ST, 1 2000 [1&
AT o ERAE 4T CTELIRARZOH
BR) SHERRR & IRt HEC AN D Ah s HE.
Medical Technology (0389-1887) 37: 362-366.
A, 2010. SMEWIE [EH 4 JANIS ¥R
A & W R U B IREST RO R MIEL 2 HR &
LT v A7 AOB%R] FlR21EE e
HFEMARMBE (HFHSL 7V VSRR - F
PURBERTRTR) (FUEAHGEES SN T 58
78) (H21-$3-—£%-008).

HEAPET. 2006. BEPVRHH IS — <4 TV 2AD%)
LAWY HHF98. p. 129-208, M4 RHERFER#B
& FN - HRERGERRYE KRR ORE
WEoRy b7—-2WTAHR FRITEE &
B o

A, 2007, dEAIEHMEEITHS WY MR
BBV ATAOHR - ik p. 98150, EL&F
B EFRARBDE - FR - FARIMEMAHRT
B 18 SEEHS Y.

BAYETE. 2011, [antibiogram @ HBYFH L Z R T
FxY) 7%y 7(2DCM) I & B BB Re E. TASR
32:9-10.

REAETE. 2009, 4-iBRFZE AR EHITHRSFICH
THNHUEE - B AT LA0O%E - it). BEY
BEEHRERMDE (FR - FREBMMEFRIE)
MRS T 5 8F%E] (HIS-Hi-11) £
TR 5 U

Martinez, J.L.. 2008. Antibiotics and antibiotic resis-
tance genes in natural environments, Science 321:
365-367.

Wright, G.D.. 2010. Antibiotic resistance in the envi-
ronment: a link to the clinic? Curr Opin Microbiol 13:
589-594.



THEH & R ) BRI R R A 9

Clinical Laboratory Combats Multi-Drug-Resistant Bacteria; Converting Bacterial Test
Results into Resources for High Precision Infection Control with Computer Systems

Shuhei Fujimoto
Department of Bacteriology and Bacterial Infection, Division of Host Defence Mechanism,
Tokai University School of Medicine

The emergence and spread of multi-drug-resistant bacteria puts hospital patients at risk. The development of
new antimicrobials against drug resistant strains is lagging far behind. Collecting scientific data relating to drug-
resistant bacteria by surveillance, the rational use of antimicrobials to reduce antimicrobial selective force, and the
prevention of intra-hospital bacterial dissemination by strict adherence to infection prevention measures are of in-
creasing importance. We (my collaborators and I) took the situation seriously and have prepared and successfully
implemented the Japan Nosocomial Infection Surveillance (JANIS) System, Standardized Hospital Infection Look-
out (SHIPL) System, and the 2DCM-web System on JANIS Clinical Laboratory Division. This manuscript outlines
strategies to realize the automatic conversion of clinical bacterial test results into inter- and intra-hospital surveil-
lance data, to detect and visualize intra-hospital bacterial dissemination, and to evaluate appropriateness of antimi-
crobial usage.

H AR R HELE Vol.25 No.1l 2015, 9
- 125-



Public Health Frontier Sept. 2014, Vol. 3 Iss. 3, PP. 63-74

An Analysis on Risk of Influenza-Like Illness
Infection 1n a Hospital Using Agent-Based
Simulation

D. Minh Nguyenl, Hiroshi Deguchiz, Manabu Ichikawa3, Tomoya Sait04, and Shuhei Fujimot05

1,2,3, 4Depaﬁment of Computational Intelligence and Systems Science,
Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of Technology, Japan
Suzukakedai Campus: 4259 Nagatsuta-cho, Midori-ku, Yokohama, Kanagawa, 226-8502 Japan

4Department of Health Crisis Management, National Institute of Public Health, Japan
2-3-6 Minami, Wako-Shi, Saitama, 351-0197 Japan

5 Department of Bacteriology and Bacterial Infection, Division of Host Defense Mechanism,
Tokai University School of Medicine, Japan

143 Shimokasuya Isehara, Kanagawa, 259-1193 Japan

" nguyen09@cs.dis.titech.ac.jp; ? deguchi@dis.titech.ac.jp;
3 ichikawa@dis.titech.ac.jp;” ts@biopreparedness.jp;’ sfujimot@tokai-u.jp

Abstract-The purpose of the research is to develop a framework to assess the risk of a highly contagious and mortal influenza-like
illness infection to health care workers in a hospital under different scenarios of infection control. The method is to build an agent-
based model for simulating infection of the virus in the hospital and use an open-source software to visualize a risk graph of infection.
The simulation results show a high risk of infection among health care workers who directly take care of inpatients and the evidence
of the risk is visualized in the form of graphs. The research contributes a novel risk assessment for hospital staff to prepare for an
influenza pandemic in the future.

Keywords- Nosocomial Infection; Infection Control; Agent-Based Simulation; Risk Assessment

I. INTRODUCTION

Nosocomial infections, also known as hospital-acquired infections (HAI) occur worldwide which represent a major source
of morbidity and mortality for hospitalized patients [1]. Influenza A virus is among the most severe and frequent causes of
hospital-acquired viral respiratory illness and infects persons in all age groups, especially in patients older than 65 years old or
children [2]. Influenza can be transmitted between patients and health care workers (HCW) in the hospital settings. Contact with
high-risk patients is an important potential source of influenza exposure for HCW. The US Center for Diseases Control (CDC)
recommends vaccination prophylaxis for HCW, with particular emphasis on patient-care staff. Quarantine measures, including
isolating patients who have symptoms of influenza from the others, HCW washing hands and wearing mask and restricting
hospital visitors are also recommended [3].

In recent years, with the worldwide spread of severe acute respiratory syndrome (SARS) and the 2009 influenza pandemic,
research in infection prevention and control in hospitals become increasingly important. Computer simulation can be an exper-
imental and educational tool for hospital administrators to test strategies for controlling nosocomial infections. A Monte Carlo
simulation model was developed for the spread of antibiotic-resistant bacteria in hospital units [4]. Recently, several agent-based
simulation models have been used to simulate nosocomial transmission in health care settings [5-8]. Agent-based simulation or
agent-based modeling (ABM) is a system approach [9, 10], of which the bottom-up architecture can be used as an efficient tool
to get macro-level statistical experiment results from micro-level evolution of agent interactions. These models have exploited
the advantage of agent-based modeling to evaluate the efficiency of infection control measures against nosocomial infection.
Although agent-based modeling is still a relatively new methodology and its application to infectious disease control is only
introduced recently, it offers many advantages in integrating real data such as electronic medical record information or sensor
information. An integration of these real data with ABM shows a high potential of a novel risk assessment for infectious disease
control.

Another system approach that recently gains a lot of interest in epidemiology is social network analysis [11]. A social
network for contacts sufficient to transmit influenza has been constructed and analyzed [12]. The usage of contact network
analysis is to capture interactions that cause the spread of diseases [13, 14]. Contact network approach is relatively applied in
large-scale model (countrywide or global) rather than small-scale model (community, hospital). Especially, relatively little work
exists in applying contact network analysis to nosocomial infection. Since most of pathogen transmissions in healthcare settings
occur via close contact, either between healthcare workers (HCW) or between HCW and patients, the aim of the research is

DOI: 10.5963/PHF0303003
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to visualize and detect those contacts.

II. SIMULATION FRAMEWORK

Simulation Model

Simulation model was built under several assumptions.

An agent is autonomous individual which represents a patient or a visitor, a doctor, a nurse or a hospital staff. An
agent has the following parameters: sex, age group, job, vaccination status, health condition, and infection status.

An agent is goal-oriented, having a set of rules of behaviors to achieve its own goal. The rule of behavior depends on
the own state. For example, a doctor agent commutes to the hospital at 8am, takes care of patients and then goes back
home at 5pm. Another instance is that if a patient has a high fever and a cough, then he goes to hospital to search for
consultation and medical care.

An agent interacts with other agents in the environment when they are there. The environment is called a “spot”. Each
spot in the model represents a room in the hospital. For example, a patient agent comes into a consultation room to meet
a doctor. After examination, as prescribed by the doctor, the patient agent can be either hospitalized or advised to go
home.

Spot and agent can communicate and exchange information. For example, an agent can read the waiting list in the recep-
tion desk and wait for its own turn.

An agent is accepted to interact freely with every spot, but direct interactions with other agents are prohibited. The interac-
tions between agents are made indirectly via spots.

Time of the simulation is modeled in discrete time steps. Each time step lasts for 10 minutes, which is considered to
be appropriate for modeling human activities in the hospital. The simulation starts at time step zero and proceeds as
long as desired, or until all the agents are out of action. The format of simulation time is dd/hh/mm (day/hour/minute).

The simulation model contains some elements of randomness. For instance, the agents have initial physical condition
that is assigned from a random distribution every day in the simulation.

The simulation model is developed with an agent-based simulation language called SOARS (Spot Oriented Agent Role
Simulator) [15, 16]. The simulation engine and related built-in functional objects are implemented in Java language.

Figure 1 describes the organizational structure of a typical hospital. The hospital consists of a reception desk, a waiting
room, a consultation room, a laboratory, a dispensary, a nurse station, a staff room, a doctor room, a locker room and 4 wards.
It is assumed that there are 18 nurses working in 3 shifts a day, 7 doctors working in rotation, 1 clerk, 1 receptionist, 1 examin-
er, 1 dispenser, 1 cashier and 1 cleaner. Agents’ activity pattern is described in Fig. 2.

Fig. 1 Structure of an artificial hospital. Arrows illustrate movement directions of agents in hospital. Solid lines illustrate movement directions of patient and

visitor agents, dot lines illustrate movement directions of health care worker agents
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Fig. 2 Flowchart of movement of patients (a), healthcare workers (HCW) (b) and visitors (c) in the hospital

B. Infection Process Modeling

In this study, influenza-like illness (ILI) symptoms are defined as fever (>100° F) and cough or sore throat. There are three
types of infection relevant to influenza are contact transmission, which are droplet transmission, and airborne transmission [17].
Traditionally, influenza viruses are believed to spread from person to person mostly through droplet transmission. These droplets
travel only short distances (< 6 feet) and do not stay suspended in the air. Airborne transmission via small particle may also
occur. Those particles, in contrast to droplets, can remain suspended in the air. Another indirect transmission involved with
influenza infection is hand transfer from contaminated surfaces to mucous membrane of nose or mouth. However, the relative
distribution of influenza transmission by these three types have not been established yet [18].

In this paper, infection process of the disease is modeled under the following assumptions. A novel contagious and deadly
influenza-like illness emerges and spreads in a community. It causes an outbreak in the community hospital.

« Influenza-like illness symptoms are cough or sore throat, plus measured fever, shortness of breath and need for hospi-
talization.

o The virus is transferred via both droplet and airborne transmission.

The calculation of infection probability based on the interactions of agents within the environment is described below [20].
Let’s have a set of agent i who exits in a set of location (we call “spot”) k. Define Agent Virus Excretion Level (4VEL) of
agent i at time # (0 < AVEL[i)(f) < 1) as scale of virus excretion of the agent at the specific time. This parameter depends on the
disease state of the agent (See TABLE I). Define Agent Hazard Level of an agent i at time ¢ (AHL[i](#)) as the amount of virus
excretion of the agent into the environment at the specific time. Then,

AHL[i)(t) = AVEL[i](¥) XVEP[i)(®) o

, where Virus Excretion Protection (0 < VEP [i](#) < 1) represents the effects of protection measures (e.g., mask wearing) on
virus excretion of the certain infected agent. The smaller VE P, the more effective the protection measure is (See TABLE III).
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Define Spot Contamination Level SCL[k](¥) as the level of virus contamination of a spot k at time z. Contamination level of
the spot in the certain time # is the sum of virus excretion of agents in the spot and the contamination level of the spot at time

(- 1.

SCLIKI() = z AHL[I(®) + SCLIKI(t — 1) X SSL[K](®) @
ieSpot[k]

Where Spot Sterilization Level (0 < SSL[k]() < 1) represents the effects of attenuation and sterilization on the certain
spot. The smaller the S'SL, the more effective the protection measure is (See TABLE III).

ACL[iY(H) = ACL[i](z —1) x AF [i](£) + SCL[k](¥) x VD[k] 3)

Define Agent Contamination Level 4CL[{](¢) as the amount of virus that an agent i has absorbed from the spot £ where he
stands at the specific time 7., where Attenuation Filter (0 < AF [{](#) =< 1) represents the effect of attenuation protection on
infection (e.g., hand washing) (See TABLE III) and Virtual Density (0 << VD[k] < 1) represents the density of the spot & (the
bigger place, the smaller VD).

When an agent i at time ¢ absorbs a significant amount of influenza virus, he will be infected and his state will change from
susceptible to infected. The probability of agent i at the time ¢ to get infected is calculated as below.

pl(#) = 1 — exp[-PC[é)(2) x ACL[{](2)] @

Where PC[i](¢) is the Physical Condition of agent i at time ¢ (0 < PC[i](¥) < 1). Physical condition depends on vaccina-
tion status, heath condition, age, and sex. The healthier agent (smaller PC), the smaller infection probability is. If the agent is
immune to the virus, PC is equal to 0, which means probability of infection is equal to 0.

Pathological transition of the disease is described in Fig. 3. Infection levels were categorized and defined into several states
below [20].

o State of “0” denotes pre-infection state (susceptible to infection).
o State of “1” represents state of infection. Agents stay in this state for 3 days. This is the incubation period of the disease.

o State of “2” is designated as infection state with apparent symptoms. The probability of changing state from “1” to “2”
is 0.8.

o State of “2m” represents the mild case of infection. The sequence 2m—3m—5—0i represents state transition of recov-
ering without apparent symptoms. The sequence 2—3—5—0i describes state transition of recovering with apparent

symptoms.

o State of “3s” denotes serious case of infection. The symptoms are severe influenza-like illness with cough or sore throat,
plus measured fever, shortness of breath and need for hospitalization.

o State of “4c” represents critically ill infection state. For patients in this state, clinical treatment in the hospital helps
them to recover. The sequence 4c—4m—5—0i describes the recovering route. Inpatients at the state of “5” are recom-
mended to discharge from hospital.

Clinscal
Trralmeant

=y

02 CRE

infestine
Vrabpilsility

Fig. 3 State transition of influenza-like illness with high contagion, high mortality and clinical pathway for infected patient

Table I below describes the disease states and values of Agent Virus Excretion Level (4 VEL). These values are assigned in
corresponding to definition of the disease states. It is believed that influenza virus can be transmitted from infected people to
others from 1 day before symptoms develop and up to 5 to 7 days after becoming sick (CDC).
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TABLE I DISEASE STATE DEFINITION AND VALUE OF AGENT VIRUS EXCRETION LEVEL (AVEL)

State Definition Fever AVEL
0 Not infected No 0.0
1 157 state Little 0.2
2 nd e High 0.6
2m 21d 4 state Little 0.4
3 374 gate Little 0.6
3m 374 mild state Little 0.5
3s 374 serious state High 0.6
4c 47 critical state High 0.5
4m 4th mild state Little 0.5
5 Recovered state No 0.0
0i Recovered with immunity No 0.0
D Death No 0.0

IIT. SSMULATION PARAMETERS

Simulation parameters are summarized in TABLE II. However, these parameters can be changed to adapt to any community
and hospital. Simulation is executed in 30 days and repeats 30 times. The simulation program generated 30 files of each log files.
The log files contain information on each agent and each spot at each hour in 30 days. The information on each agent included
name, job, disease status, immunity status, influenza virus contamination level, probability of infection, etc. The information on
each spot included the level of contamination. Simulation log files also included the numbers of outpatients, inpatients, number
of infected HCW, number of visitors, list of infected HCW, list of contacts of each agent, etc.

Preventing transmission of influenza virus within healthcare settings is important for hospital management. Spread of in-
fluenza virus can occur among patients, HCW, and visitors; in addition, HCW may acquire influenza from persons in their
household or community. The fundamental elements of nosocomial influenza infection control include influenza vaccine cam-
paign, respiratory hygiene, monitoring HCW’s health, droplet precautions, hand hygiene, environment sterilization and managing
visitor access and movement within the facility [18].

Values of parameters for infection control measures are shown in TABLE III. Vaccinating children, adolescents, and young
adults seems to be an appropriate vaccination strategy to reduce morbidity of the disease [21]. Based on studies of efficacy
comparison of several hand hygiene products [22] and masks [23], we set values for hand hygiene and droplet precaution control
measures. Biological efficacy and rate of recontamination (parameter SSL) is adopted from [24].

To study the impact of infection control on nosocomial infection, we vary parameters of infection control in 4 scenarios.
Parameters for the four scenarios are summarized in TABLE IV. High Control and High Vaccine scenario represents for the
circumstance of hospital with high resource of infection control and vaccination rate in the community is high. Scenario of Low
Control and Low Vaccine represents the circumstance of hospital with low level of infection control and vaccination rate in the
community is low.

Since simulation model is an abstraction of the real world, each parameter setting corresponds to the set of assumptions made
by the model. The strength of simulation is that it can simulate the real world as in a variety of circumstances. Experiments can
be set up and repeated many times, using a range of parameters. Those parameter changes can be made by using experi-
mental setting function of SOARS [16].

TABLE Il DESCRIPTION AND VALUE OF SIMULATION PARAMETER

Simulation parameters
Simulation time 30 days
Simulation replication 30 times
Time step 10 min
Log time 1 hour

City population structure
Total population 10,000 people
Age distribution Proportion .
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Child: 0- 4 y/o 8.5%
Teenager: 5- 14 y/o 16.5%
Adolescent: 15-19 y/o 10.2%
Adult: 20- 34 y/o 26.0%
Middle-aged: 35-59 y/o 29.9%
Elderly: Over 60 y/o 8.9%
Hospital structure
Number of doctors 7
Number of nurses 18
Number of beds 28
Number of outpatient Average of 60/day
Number of visitor Average of 20/day

TABLE Il DESCRIPTION AND VALUE OF INFECTION CONTROL PARAMETER

Vaccination Target (Probability of vaccination)
Child 03
Teenager 0.5
Adolescent 0.2
Adult 0.2
Mid-aged 0.15
Elderly 0.1
Vaccinated Population (Probability of vaccination)
High 20%
Medium 10%
Low 5%
Mask wearing (Value of VEP )
No mask 1.0
Surgical mask 0.5
N95 mask 0.1
Hand Hygiene (Value of 4F')
Soap and water 0.62
Alcohol-based hand rubs 0.73
No treatment 1
Environmental Infection Control (Value of SSL)
No cleaning 0.6
After cleaning 04
After HPV decontamination 0.03
Monitor and Manage 111 Not to go to work, or if at work, to stop pa-
Healthcare Personnel tient-care activities, leaving work.

Patient Isolation Policy

Isolate critical influenza patients from patients
of other diseases and from visitors.

Patient Isolation Policy Isolate critical influenza patients from patients
of other diseases and from visitors.
Manage Visitor Access Limit visitors® access. Check visitors’ temper-

ature before entering the hospital.

TABLE IV INFECTION CONTROL PARAMETER OF FOUR SCENARIOS

Scenario Name A C D
Infection Control High Control High Control Medium Control Low Control
Vaccinated Population High Vaccine Medium Vaccine Low Vaccine Low Vaccine
Hand Washing Soap and water Soap and water Alcohol-based hand rubs No
Mask N95 N95 Surgical No
Patient Isolation Yes No No
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Cleaning Yes Yes ) Yes No
HPYV Decontamination Yes Yes No No
Vaccinated Population 2000 (20%) 1000 (10%) 500 (5%) 500 (5%)

IV.SIMULATION RESULTS

We demonstrate simulation results by macro and micro analysis. In micro analysis, the number of infected patients and
health care workers are observed in one month. Macro analysis is performed by calculating of the amount of virus in spots and
in agents, respectively.

A. Macro Analysis
a b
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Fig. 4 Variation in average number of infected patients and health care workers (HCW) over time in the four scenarios

The aggregate number of infected patients and HCW are displayed in Figure 4a and Figure 4b, for each scenario A, B, C,
D. In Figure 4a, the number of infected patients increases rapidly from 168 in scenario A and 198 in scenario B to 377 in sce-
nario C and to 630 patients in scenario D. The relative standard deviations differ from one scenario to another, but converge
around 10% in 30 days. The number of infected patients shows an increasing trend after 30 days, however with a considerably
lower speed as compared to the high increasing rate at the early stage of the simulation. The infected rate among outpatients for
each scenario A, B, C, D is 9%, 11%, 24% and 39%, respectively (the average number of outpatients in scenario A, B is 1800
and in scenario C, D is 1600, respectively). Note that the simulation model counts the number of people who are infected within
the whole hospital, so these ratios indicate the infection risk level for every patient who is present at the hospital.

In Figure 4b, the average number of infected HCW increases dramatically from 0 and 1 in scenario A and B to 15 and 16
in scenario C and D. The relative standard deviations of number of infected HCW in scenario A and B were not calculated
(since the average number is between 0 and 1). The relative standard deviation of number of infected HCW in scenario C and
D converges at 14% and 17%, respectively. The number of infected HCW sees an exponential increase in scenario C and D
within 2 weeks but levels off afterwards. The infection rate among HCW is 0%, 3%, 50% and 53% in scenario A, B, C and
D, respectively. The simulation results imply that infection control plays a significant role in protecting HCW from nosocomial
influenza infection.

To shed more light on which infection control has the most impact on preventing nosocomial influenza in HCW, we have
simulated three more scenarios. In these scenarios, same low vaccination rate (3%) was set. In scenario E, high infection control
measures were implemented. In scenario “E — washing hand” and “E — wearing mask”, staff washing hand and wearing
mask were excluded, respectively. The number of infected HCW in each scenario is shown in Figure 5. The result shows
that staff washing hand combining with wearing mask could significantly reduce the number of infected HCW.

Although washing hand and wearing mask control measures were recommended worldwide, the extent to which these
measures can help prevent influenza transmission has not been firmly established. Recent studies have evaluated the efficien-
cy of those control measures [25, 26]. The authors agree with the suggestion that use of masks should always be paired with
regular hand washing. In the circumstance of limited vaccine availability, using surgical mask and washing hand with soap,
which are relatively inexpensive and practical, could be a good strategy in nosocomial influenza infection.
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