BT ﬂ'ﬂ!ﬁﬁhﬂr? EHALTOET |

BEIMNENEFQT

m mnm (|| TR AT
REEAOELE, F—FiLTHNSETNET

Ser - WAL RN OR T VYT

Ill ZaRoRELLTHATAEY

3 BFEMT—-SCDERRE—

CXHIcHE+BINLTRTT2b0THS,. %
7o, WEEBRERE, 04, mEThh, HEAHR
Sl (EiR, WELLY), ALTFHEREIRAST
L, e, BITT3LAvIREMMSHRET S
r—AH% L, FOF—2ORMA L RN ThE
T5, CheffZeric BESRLT 2L
Hohid, BEOAMTHS, F12ZHOCDD
FETIC OV TH&BINOTE, ) XEHEL L
2oL TIEEHBEEBRICEBS L, &on:m
“%Tha

L7=2i->T, EFICB-E2-3, B
PR THD, 777 (4 YA P—NLOULBEDY
V)BAD, M&ASEIRE N TE D, BELANEER

bA2LLDTHD, “hHBHIC K- TR
B2 h s Z L2520, BE~OWERIE
BRIEZDOERICLEZ I ENEE L WEHEZ S,

836 | ERO®B®H Vol 222 No. 10 2007. 9. 8

@ a4 FovEEH

ad SS-MIX : EIDHEEL L > -FERAR

a2 EFHILFT?

TER 18 fFED A S B EEBIRDEHET, 20D
BEAREE TV FOLERTD - HD Y — L3
Bt IhTua. AL TICHAT 3,
WbiE v, BTG, TOREMoH— 20 3
2THDL, SHRIDLATAD, EEOFER~AD
ﬁmmFmH1 EHLEER, COV7 Y
TZDLDOML{{ELNEZ LAHATHLE DI
Tid# s, HIS, PACS EDHIAD, S EDHA
DHRELENSE Z LHRBTHY, Zhohf

iz Eh a4 o, ok ToRERRY
Both s
1. ®REAFYY 2~ 3 :85-MX HY
y—-=x

Wbemir v ) 2 —2 a3 > (SS-MIXH > U — %)
AR OEAD L 1T, OFHEOA—FFH
6k 640 35 HLT v2.5 OBEILE, I, AR
R L220W5, @5 = FtoxA, BTHEMR,
BHEOMFIHROE CD ZFER L, IS, OF
TREH S Z 7 L6 %->Tw5(ES). EHick
HHEMICED, 2EOHE I L TR T
WEERLC kA, Y72 b 278y r— 4

THE(N—FH, A T8 A VA=
WRAENETH D),

ST LELD, Leavbikl, LE
avhiHe D, BHEGETA LT EER, Lvo
EET T, QETHEMR, BE~DH



ERMNOITILLESNNEY —RTFOLTE

£ 1 RREX,LHESRHEERR \OBESLEE

(@1 rEmicfti TERORRCEY)ER, BESXITHSETICEIF TEIRFIFLAINBECOVT] ER
RW06220108 &, AHERRS - METRROMEFHESICESZ, BAWHEHECSHTIOOTREL,
BEORHICGLTREFTIRFEHT —2CDIE20VT, HENEREWMNL TELZAZVTLEI A7

WalAE e-XMEOMBEFAL ¢ (e~ XWETIZXHO THRE) 2WFNIC, TLADTXE, OfFR, Zff, &R
BRI LA LRATHTFHERICEIVToTEZAGVILERBRSELABATT, LAMWELT
BRI LD RRENZMUTFRRTF— 7 CD KOEFF L TRIRIC L2 TIRAEL BFF—FELoT,"™X
W ELTHD B TEXA LI LELALDTT,

$ - eiGlEcES D TS, NHLHERE)) ThLd, BEORDEGU TEFSNIBHRT—FIZ20T
LEARTHIELELZATT,

e OMEiIzoVTIE (DK - HEMELZLY—E2FoRE Iz oL TFER 17 £ 9 H 1 HRERS
0901002 5 1904 55 (465 (5160 o I 00 ML I 0 AL 2 5 0 o (i o ol oA TSl 5 PR 17 4 10 ) 1 H—8BRGE) 4 2
() FTRUEAICED, BEXADTTROT, HFENBERICIIMENZ<ELO, ET@EAHRL EFEECSTT.

BEBERRER: L TOMEORNC Yo TRYZENE TSR0 L, ANt svEEML LB EFL
T

Q2 %7, S, HELICSHRE £~ A BFHL7BSBHNEEHRAE L, EROZOREEMIT LI 1
HFLDICOMT7 P A NEFDEOTEL, HELICSHRE £ A TH5 HIHE PDIEROBDEFELTVHOTT

#, TATELWVWTLLID?
DICOM V3 i=2\T 4 HELICS #IEiTH h £, THRAMMAKICIS L TSI TER2 8L 508, BEFoH
BThahichi, SUHRLA—LLERTHZZ LRk ET, LEV->TRROLS DTEEAHN ELA.

Q3 o, FOHLIK2VTE, HEAERTHIENBAN, RN (BEH) T (ERTAZERPRRTIL
FHEETOI L CLURBAOEREMELAHSELAVOTTY, ELEALVWTLEIS?
JUEfyiz iz RO
1 BAMNT 2BE0FHICS-T
EELT, BRTERAIESVWTE, HEeMCATRYEVLZLDETEC L) LERTWEREIATYTSY, LE
QlicBLTEBALELEAMICRUTOLBIRINTHET,

TR DGR HEMEL VY —E AFOMEVIZ2LT
[#%]
2 MEOKFLEEMEL W - A%
(2) ZhofREEda & MED L wICO RBiTIC R 5 RA
7 HEEER
() ERESERECKET 2RBEASCET2EAN, LORBRSCLBLBNBSTOFRNAS
{ BEHBONTTFER (UK, 5LOXAFRSTFUR)
[B%]
L2 LT, H2McATEYLS01%2, XM (Z0BE TR TrREV)MERR, ARFERGIRPEMCDs
Z2FEER) LTI B LIRBLEARWEELET.

HA—LTOEPEL ZoXBEAMTZZLicowTiR, A—-LEZEEMEFICTHREMTLZT,

FLETT 7299 TA3, Lw)ftllAZRET
%5, REFRFREELALCTSHS.

HPROE CD ZER L, ZUHS, OMMRERE:
AFLAERETE LD, BRFFATYY 2—
¥»3v:S85-MIXC ) —XTH3,
2. SS-MIX7—HA FAbL—¥

SS-MIX 7—#4 7TAFL—Y13, BE~DOH
FieHt~— ¥ CD Zighiirr, wibtic BEIL BA
ATEE, wEirbARCHET OTREL, B
FEOHFN2BTC(L ATHRSERET) T—7 %
FERL, YkDHMTIE 2 OO ERE A

28 -9
a4

7 — %D CD % Fic k 2Rt MEN TS
2 L MPRATHDY, ZUHI)FoRELEL
LD THELBENHSE, DT, JPEG DAY
Yiz@s L LT, IHE PDI THZITHLD) FH50H

ELOB®3 Vol 222 No, 10 2007.9.8 | 837




,
| [omns] ==

BE5 SS-MIXH>U—=X(HISHPSHERER, 87, PACSHrOEGRERITETE

M7 —4CD, WFBMREMERT D)

B Th (MBI T s I BERERSA+
BTHD,

[EhS@E Do 0T, BEORDIZIEL T
ORI BAZBINTE S £ 95 Ichh o795,
Lt %Rl L T, SS-MIX DR Coidftr
Lvs,

£ 51058, BEAOEMIHOE RS,
BETFHNMROERSRAZH, ChsiC@doT
BEEOHZZ ) vo bR FAT 248D
5,

X#k/URL

1) HEDA »F¥b—>a»7u7 74 iz HE D

838 | EROBW®H Vol. 222 No. 10 2007.9. 8

H— L < — (http:/ /www.ihe.net/Resources, ihe
integration_profiles.cim) 96 AFTE 3,
2) HA IHE &£ ® $— L <=2 (http://www.ihe-j.
org/) CAFRZ Y Y RERERDILITES,
AEGET : BERERET A L7 —BE R S 26
~—EMOBUEERSR L RELEROBM. WX
#t, 7 H% :68-73, 2006,
I8 4= 2 4 B OB Jl A ¢ W 4 R A TRENY D
BIZEVER, MESELHXASETI LT
ZOERMTHELIXBFIOLT(EHRES
0622010 %), 2006,
WH E BEARET 2 7D ORI R (L,
WEEM, 8 H% : 171-176, 2006,
AN EEERNE T A L T HEEE R SRS
%, 2005, (WEEHE, 7 H% : 75-78, 2005 (Z#Rig)
ACHE T ¢ SS-MIX ¢ 504 5 0 45 8 F R M
AR HEE PR, S 26 [T BE AN A ok 2 MR
£, 2006, pp.135-137.

3

—

4

5

6

7



» ARl

HFERROTAT

(& £ - M5 * K]

10. RFEH
[E#gD IT{k BEDHEHIE]
BEIZHET CD [HE PDI REAHHAETH
1 RAs M HEHE T 2 (SS-MIX),

bt 66 % 3B 125,

1026 (46)-1031 (51), 2007.




Eﬂ RIRICHITS IT{EOFHEE

[EHO IT{E BEORHIK]

(SS-MIX)
AR i3

ANERCEERNESENE

e

BEICET CD

IHE PDI P EEHBEBFRIBRIRHEESSE

/

.
=

g, #Mirk B 5EROR
itz 7 4 LATITbRTE LD, &
I E@REOREE MDCT (¥ Vv
FAF4ACT)D¥ERIZPEW, CD
THRESNEZr—ADMEI TV A,
L»L—AT, HRIIEET77H
EFAVAM—NTEULENHD,
F=yRERIZT LD, BE

AFAASHAHIZbhPboT, B

PHUEBIREhTwRd o0 &,
FURD H~OREBE R Fr— A%
WA TwWh. SEITEREMBICHE
LN AHECD Ths FHED
CD 2Ry b7 —222%dio
7= HIS(Hospital Information Sys-
tem)MEIZCANDLDIZ, BEAIL
HEThHDHI.

—7, 20064 6 Az, E4EHE
HLF, BHE)EER, S, B

BN SAIUHEREORSAECD

1026 (46)

EA ChIEHESE L FLL
TELZXARL, BHEORDDHS
Wa, BN L EBRC RO
et eififtsaZ T, HEELS
NERZREILTS Xv,
MmAHA, ShicEE, bbbl
BREMEFAILVFELTHESN
TELEFENR - BE~OBAN
HIREOH T AF AHHBAEIIT,
1L 2= 5 il 45 O - B AS AR SR A IR HE
PR (SS-MIX) & LTLETHAT
Eptiiol.

FMTiE, BE~OMREMKOD
NHIZOWTHRHRREZER<S ELE I,
FROFERBEIZOWTHEHT .

.ﬁﬁwﬂﬁﬁﬁmﬁﬁ

PRI R T 5 ) A4S,
HMARICIRA 4 2858, REEH,
NEBED=D, HLHVIETBEDR
HTIRET 2056, OFR - EFHAIC
FIATA2BETHLH. HEEIND
2, EREBNTHHELT, 740
LTiTbh T & 7. £ @ DICOM

£y

#HWoE %, B LU IHE PDI(Por-

table Data for Imaging) ## iR 350
HHEiZ, EFLLTLHTLWI L

b 66 #1295 20075 12 A

Tah, EREHAYHEBRETY
20074 4 B4, PDIICHEHLL 7
W71 VAHD [Synapse] AR
BLTwa, Zhsomigitits
iy 2 WA~ LI T
[ I MR~ T v, SEZBR, MRI
DR, KT MDCT OHBLICE-
T, BAFARAET74 VATHT
LiZH#ETH 5.

L&L, KT3Iz, HETH,
[CD ToO{#iHAiBID ]| L
THHEFHALTEEW).
NEEILLEZETHRS I P,

-Eﬂﬁbﬂwﬁﬁ

FFMEh b, FRSRTREDS
CDE#HMLAELT, BT <Ic
FNEFLETEZHTHAIM, 3
MEBROBAT, ThzEMIIKD
AZDORETHAH, LI oT, FE
ERASRMIZ BEA S CD £ ETH
BLVIWNIEHENTE W, &k
e, BAKE TN HBEMRE
LETHPEDONERTHAS. £
7=, MRz b5, @E8oCD it
BB~ i kBHmcBEr
#®BHEFOERVWI ETEHE T,

0385/2377/07/ %500/ B 3L/ JCLS



WA —TEXhB<XET
H5.

BROBETIL, 4 /o [PACS
| EX#, PACS(Picture Ar-
chiving and Communication Sys-
tem) DFREHFEMIZLBLTY
A, TITEAYREE, Comi
WEDEME LT, BEIAEHR
BEDOCD #oTwa2 LS 2 M
CEBLVHY, ThEBE-THEAL
7=k eELEM L 22358,
EEShTRbRRY, LE3ATH
HHTHDH. Thizkh PACS 72
T%L, HMRZETROLZETD
CD ZWANBE S EME N, £
PRICESREOML L Rk, BE
IRERKTHA.

2T, =R AEBEMEM &
ozt LT, FHIEIEITHSI
. TIVHFMPOTWEZ it
HTHA. [THRIZHBTFvH%E
¥uru—F¥a] rbwnifak
HIbE, HERWHRS AT LANOE
BT MR MR M IRE L T
WiF e,

I -mpAErcEoT, BE
DLW EIXRRERD SN SR T
hoH, HEHRIATLATORE
DL mgoTh L 2FLETH
HIEEXHMBTHILENHYD, Kk
DM E, F7212 DICOM HEifg7—
FITHFEREZIZA 2TV,

TLT, RoLW@OPEDET
HhH. HREETHI—FMUELD
2, BRATAAZRELLWVWIHFET,
7x2)y2TTE%5. LLRA
flickoT, TRLBMEBIHL
L) BINFEZFNMFTEL Y
HRA T, MEBROBH Gl
AFAAEBRETHAHH, ik

HMIIEROREIETY vy FTE
BWOT, #YRATLAEBES
&3 T % &\, IHE (Integrating the
Healthcare Enterprise) i2 (& KIN
(Key Image Note)" w5707 7
{NHHD, ¥ ffEEOT
LI GRETHIN, ChoBR
HEE LW,

VLE, #ArRIf B 5 W CD
22V TR LT ELH, MOZIR
DFELEL LS LR THS, Eil,
SR FOHF - THETHT,
EWHEREBEAEETHS.

o T

1. JPEG

JPEG [ZIXBEKB, A7 AN
Fiarvilo@iznel, L
Ao TINZEMWHRTIEZ ., =
NEERARTRIB LI CTEIC
&, ZUN- MBIy
DATERE, EEELEEEILE
Lid, WE~sOEE EMEF
VA ARE Y, ERE#RELTO
BREASEA TV RWSHTIEFEL
Flzwds, B LOESFETHLE
MO L~ ERL TRV,

LIATHEDEEADL, MOHK
KChRoRERFVH AR, b
AEWOTLRALHESICERLT
WwWEF»?

2. DICOM £ED&FE &

CD bz h7-Bhix, ¥~
HeTHhsbH, 287247 £ DICOM
T ANDHoTH, YV-XZE
CHEE SN, EEFCHTIR20N
RS2V, FI VIR EST
BELRHS [DICOMREIZE ST
WwWa] LTAEERVAIYLRLOT

#ipE 66 % 12 5 2007 ¥ 12 A

H5H .

3. IHE PDI
[HE 22 PDIY L v 787 7 4

VBN, FTIERTHREA Y

¥—nt%\v, HAIHE B& M

L2 5 VX #RT—HRAT

bhaY.

TOTOF T4 Nk, ¥OF4
L2 b YiZ DICOM E{@g7 74 1V
#Ah, DICOMDIR £v:9, X9
VI BN HLIIDTTANEED
2l <, EEOLRh TS, B4
HEEORL YY) ThHhuIZh Tt
GChHAH, LHL, LiiHnizld
1, KA B B A
HTSUHMALERE, PDIICI
BE D WRISAHaTHY, MbE
W ATALDREESDEDLE
Lird,

4, HFEHLT GEBEHBRHEE
HES SUBRIBREHERE
WEFE LR T v 5 TOMARIE,

MARALIE HL 7CDA R 2 #i50

XHEL, ThhoEERBELT

HL7 iz ka2 EHE, B4,

DICOM (2 L 2 {2 F2obDTH

AV, ThiZOCDAXE 771

%, [HE PDI @ other files @ #&E

o &k, THE PDIIC

LEMLALDOTHS, ZOELT

BRERS, DEEYMRAESAT

Bh, THICEo THRBMMET

o ITIEOREERTFAHI LA

T 5.

AAHL7&TIE, SThbonil
BEi&BiEs L, KT JAHIS
HigLT+orFETHS. —hT, H
A HL 7 &4 6 THE F4k~, 80
g LCTHMTAZELTFRELT
Wwah,

(47) 1027




wpers A DARERTILT cgALTOET

FLANSAIFRT A WETRLIT L

T

BRMRNES (ETHR)

B BFEST—5CDLMRAT—

gjﬁ‘{ LEsEA

B o L7z [1T Fr kg ]
% Zr 7 [ ARHE—2006]) B
T, ITfbick 2 EHOMERE
LT k2@ LABEARSOREE
BH~OEA] BTN TVS,
Sk EHEROTT, BHER
2006 £ 6 A, ME~OBHMHEO
REcMT 2 2 00EMEH L.
FHFT I 2 CHEBMESRIZ L DIE
R, WESLERMFEfTILH
TELEMTEHIHRL LHEFICOV
<] (ERRER)" L, FHE#H#R
2. WHEEROMENFENTH
5.

IhbORFEIEBE K (BHE,
2006)° F TEW A E v, B
#HEak, HER MEHANSIIEE
ftxhz-bDTHNTETMISZELT
LTELE2 LW, TOEREAKICD

1028 (48)

,.
el
bt D

X - (N 3 L}
— R 18 _H
[ - om [
¥
= . i — i |
- o N | - "
el m [1,] 1l [ [ -
- o “w m W e
" L . . W _:. L4
S [N : & »
1 L ¥
| - gt} '»
L1 L L - &
L A > L =
o " (11 " L ",
o

?_mm HENR MEEECTETILEL |
R . MR E LT 3

EX0VHE 300mg I
1HIE B-FAR r&n

1 Rem
1iin g

[ e

Prae- i EL

WTIRESERERET H v 7 i
ZRESEAHESR TS
DTHHZEFEZT L], BEE
FHEFURICEEICm) TREE O,
[EREmIcETE, BERKTS
NEBH S 2 S TORTFMICRITT
AEHEFBNLTIWVWI EIZES
1:0OT, BBOAFLREEIAHLL
BEWTA] LWIHBETHA.
IhEZTT, bELEHRLE
oo YT D TV AR T,
PR VLR TE T 4 v 7 3R B (BLAR
T5HRT B10oX22CD%
ERLTwA, €I HLT,
DICOM 752 H#H AD, B2DXL
IRBEMERRTAHILANTES.
Zhizdh { T TEREFIRDIHE,
BHELFRCLLIICHERRIILT
RFT530THA. £, HEFR
BEHR, A%, EERTHH, BRE
WEW (ER, WELY), AVTA
B XiRAoTwkw, Fih, T

MIE66 21252007 128

e _ . .
B2 JSovEmEs

vief

TA5LEVIIEMAHRET 27— A
HEL, FTREOF—FOMEL
BETHRET S, ThEMiERE?
iz BERET 20 LandiE,
BEOHHTHAS. HI3IEZHOCD
DREITIZOVWT, BHEHNOE,
flid REBEELIZOVWTEHEE
ERICHE&EL, #6hHETHAL.
L7=dto T, ElCBEHZiE
o7, BEMBEBTHY, 7F0F
(4 YA P=NOLBEDGV)HAD,
@B Eh T, BEERN
HHAo-b0ThY, ShE
CEoTB#ERICRESNLZ L
EZNE, BE~OHRIEMEC
ORANET L wEELL, Zhic
v, EREAHETHE, CD1K
22V T 3675 eV BEXIFE
MERELTHREL, BHEORDIC
B L CBICRITEBL TS,



From : P —=(nakayasu-cazzyuki)

Date: 07/30(B)1 . A3
Subject . RE . RFERT—5 CD ICDVTOMS

RUMERXT
REFRRSR

PESERBICETHOEY
CREVEEELREQHICOECESHULISEY

O EC<EDELACLEBRUSRLETFT LRI, ERAEERONE
. TNCETOMELOSBEICCERERD, SRESTEADE. &
SHLLBMLBLEITERT .

>0 : (IR TRESICIRICEDIER, BNSRIZANETSICEN
>TEIEMIHIIRONESIIOUT) RRRT 062010 8L, BEESR
>B-MEEERORIRERIEICETSE. EANERGEICENTSE0NT
>3, BEORDICHUTRTIIR/TERT—FCOCOWVT. BE
CHEREBELTELEAZLTLL IN?

LEENE e-NRWZEZOMREAUL (e-XMETRXEBD &7 ERTY
2. TLED) [l O, 2. RESEZEICSSREICEDTLICR
ATRTFHERICADT>TELEARVC &EBASE Lt@ATY.
LEfLELTHFEACID BHTNIBFERT—Y COCOBEELTR
ECED [XR] ORRTIIE<L, RFF—FEE2T, [XR] £LTR
DP->TRFABNC £ELIEBODTY.

FOETHEHICEDS [YR(NER, ENOER)] Te<st, BEORD
R T NSEMRT—-FICOLUTEARTESELELCATY.
CNSOMBECOVTIE [HROBHE EHEMFELY—EABORBLICD
WT(FR 17598 1 EEERN0NI0R E FEafEFEREERRRR U
BEARERREBEHEMTRENG . T 171081 B-88IE)] 22)
FRUAICED, BEZAOCTROT. HESRRICIDBININEED,
ECRARL EFEECATY

EERNERRERE L TORBEOMRICE > TR SmATNECSROL, AR
BESHBLESEHLLELSFULET.

>Q2: &, @3RS, HELICS BRI oEEHL 7 RamEmEe

>HRES, EROSDOWBIIRICT L2 MU« 192 DICOM Z 7L

>EROB0OTHEL . HELICS #R2&33TH2 5 IHE PDI BROBOET
>ELTUVSOTIN, ENTELWLTLE3IN?

DICOM V3 ICOWTH HELICS #ARBTHOFTH . JRBNSICER
LTR7EVEREEA SN, ERSORAETESCNICHA, RITELIL—
LEMBTHEICENROENETY

LD 2 TRROLBOTRLUIADOERA

>Q3. EiC, EOBRE(COVTIZ. RERRRTHIETHEEE. KRN
>R TREERTASARTERY SUHEMETH ST L LRBADE
SRERBLAHELLAVLDOTTY, BLIAFVTLESD'?

A4sICERND

| REROTSWSOERICOVT

EBUVT, MRTIAEICOVTE. #HENCHTRUBMISEDETI
&) EENTVSBECATEN, LEQ) CBVWTHSEZ LELETICIAL
FOEBORBENTVET.

[ROER L BERESL T —CABDREBNICONT]
(=]
2 RO EERRFRILT £
(Y REHREBIEN S I BROELBORTICHSRE
FRFAEL
(FIERESTAEICHEAT SRBERT NTIRAR. cafRS
ILERZEMBSOERAS
A EMBORTFREGIN. BELOXASFICRIFEE)
(e8]
LESLWELT, HENCH TRETEME, TR(COBE (K] TREL)
fERLfE, MRFENE (MNCZEGICODSFRE)ELTHTSCLB3BLER
BLeFUET

CPEFTICYRICEDETENOELERTLTIBEFY

HELCLLLLLLLLCLLLLLLLLLLLLLL

BESREERRT MR RNNERRES - WHE
BERE 8 —=
BIIFIDIIIIIIIIIIIIIIIINIIDIN

BB (R URIME.pdf

- RO s EE-—E5 pdf

H#¥SXBWOLMICOVTIZ, A—|LEREETEICTWRHAD

B3 ARERIFEL SEESBEERR~ORELEE

ggs-rvux :

EOBEREL - LR

WREBFHILT”

2006 FEOEFEEER O F
T, ZOBMERRET 2V 70%E
A DOy — LR A %
ENhTw5, AFRDTICEATS,
By, BBMATIY, SEELD
DH—1D32THDH, SHIDY
AT L DOEEDFHE~ORRATH
Eha, LZLEZE, Cov7h

FzTEFOLONLL bhbZ L
2ZATVADITTidRw. HIS,
PACS tii A D, HHREDHAD
PEREEEhLZEHFKEETHD,
hoRERNshs 26, o
FETOMEEBELHKATH 2.

1. mRE[AIFYUa—-3: SS-
MIXH2U—-X

WYY 2 -3 (S8
MIX H ¥ —X) i, BEREROH
HADOHRT, EHOF—FRHHE
Hia HL7v 25 OBELATH,

#iPE 66 & 1292007 4 12 A

h, BERREEE2HMS [H
ISRy — b A &, BFHMn
R, BE~ONEMERG CD 2T
5 [BAREBRYATL] ok
Twa (R4, Bz X295k
h, ZEoOMEECH L, BEETH
BREBMLESICYZ b9 T 2Ry
F—=JiRERTHL(H—FR, 2
VTR, 4 A PRI E
PETHAE).

ZZTIEBA LAV, Lear
LiL, bearoabh, SHE

(49) 1029




e ey

E#HIS | ([(aHSwer— oz ||

#HIS HhSEWER, 5%, PACS 0SERERIT, RFEMRT—F CO. RFENREFRTD

\Y

E4 SS-MIXHZU—-X

‘-;..I-.---l---------------'-l

M WMET CO £AL'D. NBET—/(ICHORD . AR HIS @FRDS5TSIYTRD
E5 SS-MIXP—Aa TR —JDBRETIV

FVFEFA VTR, &vwo7oiks
ZIRRT, WFREMAIKR, BE~OH
HRHE CD 2/EEL, ZUTIS - ¥
SREH S A7 L2 RUT 5 L0,
B Y) a—33 ¥ SS-
MIXC ¥ —XThs.

2. SS-MIXP—hA4FA =Y
SS-MIX 7—#4 7R bL=¥I3,
BENSETBMT— 5 CD % BH#AT,
FPEISFFHAA IR, WELR DR
THETHOTERL, BEORT
=R T (PR ITRBAMET) 77—
FHBEL, HRPHEMTIEEORR
DEFMEM AT LLETTITIHn
HRA, LwItEAZIREET 5.
Rt EREEFLET, BSIXS
DSS-MIX T—AA4 TAIL—%
OREAEFNVTH L.
ERFCEICERERHETRE L
TWwAHTFERT. B6 dMaum

1030 (50

Mo PC W<, CDIDAAD
RoOCDAOBERE, UETO
IDEDEXZEDEHELZLTWVA,
B 7 25k o PC i<,

Ko FOBEIMT 548260

F—=F DY ALY, GIZHRH

PhTva. BEERESE RO

@ THS. BERIZII-XTL

(24 4 F A LM SGERAREN,

N2 92 FTHEHERTAL AN

FoRsha.,

3. SS-MIX BR{ZEDIVY—
Y7 LY
ZOEHEORERREILDD

iz, pENFEAE Lo T SS-MIX

YRR D v — ¥ T AN 2007

THICERYEshZ, RELLTEA

EE(NTT 7—%), WEREZSR

HRK (BWHCD 28 L 7=, SS-

MIX ®% 7 b7 xTid, SS-MIX

Mz 66212 % 20074 12 A

[ EMTAT D
RES2/OIAT HEN

ENEs OSSR WELT I,

E6 CDmbAHEE

Ay V-V TLOHP ¥ >
o— FiETH 5.

D

BEADCD & X & 2180t
2, B THLEZ LPUATHS
A, ZUHR) FOWMEEZEL/L LD
THHLENDD, TOIDH,
JPEG A% ¥t E LT, THE
PDI CH Y FHRSHEKET
7 {EMEIES M T h L A
At aThHs Flo, BREER,
KB, @Bfrikh VIZEAEG WA
BT HANVTFHETRASHHERL
7:HL7v25, HL7CDA R2IZ&
HRETHAH. BIEHNHOMEAMT,
BEORDIZIE L TOMSRIRELIZE
MAEBNTEL LS 127295 £
ERELT, SS-MIX oA TO
HROEHLE Lo,

512458, BE~0EFH RO
BTyt 2, WFRBrRo BN
Riigh, Thbicid - Tk
DHEZI oL LDERRT L
EHHD.

SEVE

1)  HEQA »F X b—=%ar7a7r4{n
RHEOHP 6 AFTES.




- .
e e mEE

- by

e L B3 s

I

-
Sww TAr A
-
e i ) e
B L]
W
- -
w omowm
e L]
e s - g
e By
el T g B N
|s8:man
i
P i e LSt

http://www.ihe.net/Resources’
ihe_integration_profiles.cfm
2) H#*EIHE t&& HP
http.//wwwihe-j.org/
3) RHAH  BEREETF A LT —ARER
Po2E~ EMORTIEHEE - WL
EQoBN, WEMT HS 68-73, 2006
BEICCATHEBSLERICE D fER, &
ES L ARSI EHNTEIEM
FHIIRLLEFIIOnT, EHRN
0622010 5, 194 55 W45 B EUR Feal
2006
5) BER: BDE~RET S 0 OBRNE
fkq, WERES A% 171-176, 2006
6) MEHFBEMEHET V7 HEERS
AW, 2005 (REEME 2005 E 7T H W
75-78 (= iR§#)
AHED CSS-MIX | HAEHFWMERTFH
BN EAC R, W 26 BIEEAFN
H A RO | 135-137, 2006
8) http://www.hei-becom/ss-mix/

4

=

=55 H58
RERERCFEMAMBIENEE | ® 431-3192
) P s T L 1-20-1

kimura@mihama-med.ac.jp

®A5 E392 20064
Effi4.41 0 (Z#4.2008+%5%)

[SBNS78-4-260-001456-8]

C INFORMA

-
massario u i>
g W u o w o b

i - el = = - ol -
i L * - " " - -
o L - L - - m m
- EJ m - - - " B
- P mow W e m m
et o " - "
o = w m o O
- ® e »

- = " mow 2w m  ow

a - n mom  om I
- W w @ & uw w4 a .
. “ W w o
n—r o " )
o w w m B Mm w W

- - e am o e oam e e

- e

e D W w oW oww W W e

it Pom ow mromr me e B

o - L L i - . - -i -

i " = e wi mr = - -

- " - ue =1 = = e ny s

o - oW omsom me @ o

-y . - " - = Ll - -

- u ; W om " '

o o ne w oW m m
Fwun " - - -
el FRsN FEsE EEE EeE SRS AEEE  AEEE AR
Pt = R~

E#I

EMEPEYT UILF—ORNEE, —BABECEST
FPLUILF—EBROERAF/I ZE<EEERAEFLIHICHE
LTULD. =RIFHEMLTER REEABZEET LIV
F—ERAA K] ORRECKIZIHROTUITILBETS
L. PFI7«45F2—, WA, 7 FE—SEWRS. 97
LILFE—xd., TEF/AUICESEMRERENICHE.

i 66 % 12 5 2007 ¥ 12 A (51) 1031




SRR DHITH -+ Bl
(& 7 - Mas R R

[1.M.Kimura, S.Tani, H.Watanabe, Y.Naito,
T. Sakusabe, H.Vatanabe, J.Nakaya,

F.Sasaki, T.Numano, T.Furuta, T.Furuta:
High Speed Clinical Data Retrieval System
with Event Time Sequence Feature with 10
Years of Clinical Data of Hamamatsu
University Hospital CPOE:

Methods of Information in Medicine, 47(6),

560-568, 2008.




Schottouer GmbH

High Speed Clinical Data Retrieval System

with Event Time Sequence Feature
With 10 Years of Clinical Data of Hamamatsu University Hospital CPOE

M. Kimura', S. Tani', H. Watanabe', Y. Naito', T. Sakusabe?, H. Watanabe®, J. Nokaya®,

F. Sasaki®, T. Numano®, T. Furuta®, T. Furufa’

"Hamamatsu University, School of Medicine, Homamatsu, Japan

2Fujita Health University, School of Health Sciences, Toyoaks, Jopan

*The University of Tokyo, Dept. of Plonning, Information ond Management, Tokyo, Japan
“Tokyo Medical and Dental University, Information Center for Medical Sciences, Tokyo, Jopan

SNEC Corporation, Tokyo, Jopan
SNTT Data Tokai Corporation, Nogoya, Japan

i
AxTes < bch soesd i
_mmmﬁmmmﬁmdw
ofing hospital information system for the purposas of
S
sequence afions.
Methods: Tofal of 73,709,298 records of 10 years ot
Homoamatsu University Hospital (as of June 2008) are
sent from HIS to refrieval system in HL7 v2.5 format.
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11222 seconds. Searching condtions con be s o be
mora complex, connacted by Boolaon operator and/or.
This system called D*D is in operation ot Homamatsu
University Hospital since August 2002. It s used for
48,518 fimes (monthly average of 703 seatches).
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ofing CPOE, with doily export of order dato in HL7 v2.5
format, is proved to provide excellent search environ-
ment without cousing trouble. Hierarchical represen-
tation gives high-spoed search respans, espedially
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1. Introduction

Hospital information systems have many
kinds of precious data, i.e. examination
results, prescriptions, diagnosis classifica-
tions, as well as patient’s demographic in-
formation. Making full use of them gives
us not only speedy and user-friendly daily
practices, but also analytic results of clini-
cal data, even appropriate alerts for pa-
tient’s safety. On the other hand, however,
this data is huge in volume, and is loaded
with a heavily used routine operating sys-
tem.

In this paper, an analytical clinical in-
formation retrieval system called D*D is
described, which can provide high-speed
clinical information retrieval and has al-
ready been in use for more than seven
years. D*D has a unique structure of data
housing system within itself, which en-
ables high-speed retrieval. The structure
has a time-sequence feature between facts
to be retrieved, which makes causal-re-
lation search so fast. Using these func-
tions, D*D provides not only clinical evi-
dence data, but also background searching
of noteworthy prescription orders, or even
the pairing of prescription and lab examin-
ation results, which work to contribute toa
patient’s safety.

2. To Pursue Higher Patient’s
Safety and More Clinical
Evidence.

Hospital information systems started pro-
viding examination results, past prescrip-
tions, as well as patient’s demographic in-
formation to users of healthcare providers
[1-5]. Computerized physician’s order entry
(CPOE) enabled physicians to enter many
kinds of orders directly, which helps de-
crease medical errors [6-13].

The basic way in which CPOE con-
tributes to enhance patient’s safety is that
physicians select drugs among the available
list displayed, instead of handwriting which
can cause misreading. As CPOE has lab re-
sults and diagnosed disease names, it would
be helpful to check it at the time of admis-
sion. For example, cancer chemotherapy
would be with checking leukocyte count at
all times. This is made possible by high
speed checking of both prescription orders
and lab results.

This function also enables analytical data
retrieval for creating clinical evidence. To
produce clinical evidence, many hypotheses
must be checked. For example, suppose a
physician thought a certain anti-hyper-
lipidemia drug may cause hepatic side ef-
fects, for any reason such as pharmaco-
kinetics. The physician would check CPOE
data for patients who have been prescribed
the drug. The data to check would be AST,




LDP, Bil, etc. or even their combination.
High speed retrieval, no matter how large
the archived data are, should be highly ap-
preciated, as it allows users to check as
many hypotheses as possible in a limited
time. Furthermore, hypotheses require
causal relations. The data to be checked
should be “after medication, within a cer-
tain period”. CPOE has, of course, time
stamps for every order, and results.

To summarize, the safety enhancing, and
evidence creating clinical database should
1) allow multiple combinations of retrieval,
2) accommodate time sequence of facts, 3)
provide high speed retrieval, and 4) make as
much previous data available as possible,
without interfering the fast response of
operating CPOE.

3. Co-existence of Routine
Practice and Reference
Analytical Tests

In Japan, installation of CPOE started in the
1980s. The prevalence of CPOE in Japan is
very high, about 90% in large hospitals
(400+ beds) in 2006 [14-16]. Secondary use
of the data of CPOE, i.e. prescriptions, lab
results, etc. have been tried from the begin-
ning [17-19]. As CPOE requires a fast re-
sponse not to keep physicians waiting, it is
often the case that most CPOE have only a
few years of past data available for real time
use, though most hospitals actually have
years of past data in archives.

CPOE uses many kinds of tables to make
valid order messages. For example for pre-
scription orders, CPOE uses available drug
table, noting their attributes with special
caution, and order doctors’ table with their
qualification to prescribe certain drugs, etc.
This type of use is suitable for table-based
relational database system.

On the other hand, retrospective analysis
of clinical data available from CPOE and
EMR (electronic medical records) are rather
limited in variety. Drug name, dose, timing,
route, lab-test name, results, unit, standard
value, diagnosis name, code, code table, ver-
sion, etc. Signs and symptoms can be rich in
variety, Although they are limited in variety,
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Anti-hyper|ipidemia drugs
2189
189010
Pravastating of Smg
2189010F 1
189010F 103

Alsetin Smg
2189010F111

Simvastatin
2189011
Pramevan Smg 157
2189010F122

9010F103
El_a...l 10F Anti-hyperlipidemia drugs
S, | Pravastatin
| I | Pravastatins of 5mg
L il Mevaloting 5Smg
Fig. | Hierorchiccol representation of drugs. Drug code used here, which has hierarchical semantics within the code,

abstract matching con be easily done, i.e., search by top 7 digit 2189010 means pravastatins, including Mevalotin and other

generic drugs.

they should be represented with structure,
especially in a hierarchical structure [20, 21].
For example, when a user searches for anti-
hyperlipidemia drug pravastatin sodium,
Mevalotin®, the user likes to have both
pravastatin sodium 5 mg and 10 mg. It is
tiresome for the user to check for every titer

of the drug and input them all. Figure 1 shows
an example of hierarchical representation of
this drug. If the database allows higher-class
object “pravastatin” as a search key, it cuts
down on the input frequency for other same
content pravastatin generic drugs. In Fig-
ure 1, semantic hierarchical drug code sys-

Fig. 2

Data from CPOE to D*D
retrieval trough gateway
prescription, injection, lab
results, dissase diagnoses,
and patient demographics

. )

( HIS Gateway

Standards

HL7v2.S

data in HL7 v2.5 format
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Fig.3 "Any provastatin sodium, 5 mg or 10 mg, prescribed patient”. Search result: 2920 patients, search fime: 1.92 seconds

tem is also shown, which is used in this
system.

This hierarchical representation is also
suitable for describing signs and symptoms
in progress notes of medical charts, because
the basic concepts are hierarchically de-
scribed as taxonomy and it is natural for
users to describe according to hierarchy.

The result of this is that secondary use of
analytical database should be separated
from the real time practice of CPOE. The
operating system of CPOE is suitable for
relational database with many tables, while
secondary database should have the hier-
archical data model, with variable length of
instances.

Methods Inf Med 6/2008

4. Time Sequence Featured
(linical Data Retrieval System
with 10 Years CPOE Data

of Hamamatsu University
Hospital CPOE

Hamamatsu University Hospital [22, 23]
has 620 beds, and its average outpatient
number is 1500. CPOE has been in oper-
ation since 1989, It is now fourth CPOE. In
recent replacement/upgrading of CPOE,
the export of patient’s demographics, pre-
scription and injection orders, lab results,

disease diagnoses in HL7 [24-26] format
has continued. Now there is 10 years of
such data.

For this accumulated data, the authors
constructed a high-speed clinical data re-
trieval system with time sequence feature,
called D*D (database of structured records
and diagnoses).

Because of the reasons mentioned in
preceding chapter, D*D is independently
established from CPOE, importing HL7
format data from CPOE. Figure 2 shows the
data flow between CPOE and D*D.
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Fig.4 ” patients showing

Hypercholesterolemia Total
the operafor to “OR” which con make logical combinations for search.

4.1 Example of Retrieval, Basic
Search

Figure 3 is a screen shot of D*D. The left
top window shows the searching criteria.
This case is for “any pravastatin sodium 5
mg or 10 mg prescribed patient”. Push
“search button” and then lower-left list ap-
pears, with result of 2920 patients in 1.92
seconds and lists the patient name (an-
onymized) which is a hyperlink to the pa-
tient’s folio. Figure 4 is for a search
“Hypercholesterolemia patients showing
Total Cholesterol >270 and treated with
pravastatin sodium and atorvastatin cal-
cium (Lipitor) prescriptions, any titer”.
User can add more searching criteria
among other prescriptions, lab results,
diagnoses, combined with AND/

OR Boolean operation. This search took
15.08 seconds with 206 patients. A table
and graphic form of Total Cholesterol re-
sults of the selected patient is shown in

Figure 5.

4.2 Example of Retrieval, Time
Sequence Feoture

The last example of the basic search
mentioned above actually means “Patients
diagnosed with hypercholesterolemia at any
time, being prescribed pravastatin sodium
and atorvastatin calcium more than once
and having recorded T-Chol >270 at any
time”. An anti-hyperlipidemia medicine
pravastatin sodium is reported to cause a
hepatic side-effect [27-29]. As a drug-in-
duced side-effect monitoring of the patients

Total Cholesterol > 270 and treated with provastatin sodium and atorvastatin calcium (Lipitor) prescriptions, any titer:” Click on "AND” tum

after the side-effect alert, and for finding the
hypothesis with clinical evidence, what we
like to have is, i.e., a list of “patients who
have shown AST > 150, within two weeks
after pravastatin sodium medication”. D*D
is equipped with this time sequence feature.

Figure 6 shows the condition set as
“pravastatin (or others, amy ftiter), and
AST >150, at any time”, results of 277 pa-
tients in 18.48 seconds. Figure 7 shows the
condition set as “pravastatin (or others, any
titer) and AST > 150 subsequently within 2
weeks”, results of 83 patients in 112.22 sec-
onds. On the right, one of the patient’s AST
in the graph, which shows sharp elevation of
AST at 1997/11/04 after medication of
10/22 and 10/29. The conditions can be set
in combination with Boolean operations,
and the sequence time can be set to other
intervals.

Methods Inf Med 4/2008

i



564
DEESwSEeenweer o e - -7 7
Kimura et al.

(o =

L

N T L] ]

[ BusRupREanE

NI NN MRAIAT MWANLAR INTATLA
= | ) e E R [ T
=
R s ST I R L e g

Total Cholesterol results table,
and graph

Fig.5 Result of search ot Figure 4, with chronogrophic table and graph of Total Cholesterol of seledted patient

5. Specifications and Data
Representation

As D*D in Hamamatsu University Hospital
has received 10 years of lab results, pre-
scription/injection orders, disease diag-
noses, and patient’s demographics in HL7
message from the hospital information
system is shown in Figure 2, comprising
385,815 patient demographics (PID of HL7
message), 1,705,853 disease diagnoses
(DIS), 64,725,104 lab results (OBX), and
6,892,526 prescription and injection orders
(RXE), as of June 2008.

Database system environments are as
follows: database: cache ver 5.0; CPU: Intel
Xeon (3.2 GHz) CPUx2; main memory of
3 GB with database cash 1280 MB.

Methods Inf Med &/2008

Within this, the above-mentioned ten
years of data are stored in 35 GB of HDD.
Cache is a progressed database of MUMPS
which is hierarchical variable length data
structure, and has many clinical appli-
cations [30-32]. Additional to its quickness
of search, MUMPS is highly data storage
space-efficient. Hamamatsu University
Hospital CPOE uses 14 GB for one year of
order data storage, compared to 35 GB for
ten years in D*D.

Table 1 shows average monthly searches
by users of Hamamatsu University. [t is now
in the eighth year of operation. Physicians
use for clinical evidence, with surprise for
quickness of the search, as they knew that
causal relation search usually takes hours by
other so-called data warehouse. Already, the
users of this system found some new clinical

evidence. The pharmacy department uses it
mainly for medication side-effect monitor-
ing. As D*D has background daily search
macro function, notably a side-effect check
is done automatically every midnight, and
pharmacy department checks only in the
morning.

Within cache database, all records are
represented in a hierarchical index. D*D has
indices for 1) disease diagnoses, 2) lab re-
sults, 3) prescription/injection orders, and
4) patient demographics. Figure 9 shows
some index trees. A search of “pravastatin
sodium prescription and AST > 150" evokes
both “ pravastatin sodium prescribed patient
listing” and “AST > 150 patient listing”, and
they are merged according to the Boolean
operator (AND, this case) between them.
Because of this hierarchical representation,
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Fig. & "Provostatin (or others. any titer), and AST =150, at any time”. Search results: 277 patients, search time: 18.48 seconds

search keys should be in higher ranks of
the hierarchy, in order to make searching
quicker.

At the same time, D*D has another hier-
archical index for each of above informa-
tion. Figure 10 is the hierarchy for time se-
quence search, Patient [Ds and date are set
in higher position than regular hierarchy in
Figure 9. There are two reasons to have this
redundant information. First is to show se-
lected patient’s information, as in the right-
hand side of Figure 7. Second is to acceler-
ate time sequence search. For “A, then with-
in two weeks, B” search, first a regular
search for A is evoked. Then with the pa-
tient’s ID list of A result, D*D looks for the
other hierarchy for B. As patient’s ID and
data are in very high ranks, system can elim-

inate unnecessary lab results checking for
non-A patients. Table 2 shows the searching
time for * pravastatin sodium and AST > 150
within 2 weeks" for two cases. One is using
only the original hierarchy twice. The other
is using both. Searching time is about 1/6
(64.83/405.88).

6. Discussions

In [11], which explores possible impacts
which CPOE brings, main emphasis is on
patient safety. Clinical database is more or
less than secondary use of the data, as also
shown in [15]. Through long years of use of
this database in Hamamatsu University

Hospital, it is shown that clinical database
does not interfere daily use of CPOE, and
that it can serve also for the basis of patient
safety.

Simultaneous application of a conven-
tional tree structure index and an index of
patient’s ID and dates at higher ranks re-
duced search period in time series to 1/6.
However, this idea was realized under the
condition of massive data to a few search
key items such as test results, prescrip-
tions and injections, and the name of the
disease. The preparation of an optimized
structural index presuming all cases for a
number of search key items under indefi-
nite retrieval sequence was difficult. In
other words, a database of this type can
offer a very high-speed retrieval for a

Methods Inf Med &/2008
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List of patients,
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Fig. 7 "Pravastatin /(or others, any titer) and AST > 150 subsequently within 2 weeks”. Search result: B3 patients, search fime 122.22 seconds. Patient list shows a selected potiant has “HIT*
prescription twite, 1997/10/22, and 10/29, and graph of AST shows peak high value recorded on 1997/11/04, within two weeks of the medication

usage expecting the search items and pro-

L’Eﬁ;}”"'“ index cedure, but, for example, it seems to be in-
appropriate for an application to operate
gﬁg:ﬁg _g wgf::tslsg " order nusber checking numerous types of information
: such as attributed classes of doctors
: —13 _@fglzs:ff:w (specialists or not), relationship between
e . i prescriptions and name of discases (re-
LALT . . lations to indications).

The authors provided retrievals fo-
cused on the names of diseases, prescrip-
tions and injections, and test results ca-

" s

~ALP pable of being input with HL7 v2.5 with-

. out the consideration of medical charts
Drag indes sucl{ as findings by dqctprs and medical
L Movalotin 5mg —p2008/06/26 01234567 — order number service personnel. This is because there

[ Hevalotin 10mg [2008/06/25 (patient D:A) o o Ao g
[ Alsstin  5mg |-2008/06/24 01234568 or data type for taking in such mfunpm

" . (patientiD:B) tion. While standardization of finding

: 2 % items in electronic medical charts such as

HL7 CCD (Continuity Care Document)

Fig. 8 Hierarchical reprasentation of b resuls and medications: forlob resuls —lob estcode  date — resubts —patient (33, 34] is advanced, its further
1D — order number. For medications — drug code — date — patient ID — order number development is awaited.
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7. Conclusion
and Future Plans

A database useful for creating drug safety,
clinical studies and evidence has been ac-
complished through prescriptions and injec-
tions, test results, name of disease being
manifested in a hierarchical structure. Oper-
ations in Hamamatsu University Hospital
for seven years showed a smooth increase of
users (in 2007, we had system replacement,
which caused drop of use). In addition, no
drop in response of the operating system oc-
curred by occupying a network for data de-
livery from the hospital information system.

Time series retrieval, such as AST > 150,
within two weeks of administration of
pravastatin sodium, (Mevalotin®), made in-
dications of causal relationships of events
possible. Particularly, a combination with
an optimized different tree-structure data
realized quick retrieval. The quick retrieval
gives users the chance to test various hypo-
theses. In other words, an example of he-
patic disorder shown above gave users the
opportunity to test such as ALT, LDH and
TP for examinations but could not find a
causal relationship in AST examination.

Other lessons learned are: 1) Cache data-
base is compact, compared to other re-
lational database; 2) index sequence in
hierarchical structure is important to make
search quicker.

A check for the basis of drug safety infor-
mation has already been carried out, and de-
velopment of a function capable of automati-
cally informing by e-mail about any abnormal
test results to treat situations such as a break-
outof anew infection in the future is planned.

Also, it is now the case that ten years of
data has been made retrievable, so compact
even with a notebook computer, whereas
until now it had only been realized througha
server in a large computer system,
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Tablo 1 Monthly average and rotal search use of this system ot Hamamatsu Hospital
W2(hg) 2003 |0¢ |5 [206 |20 | 208(Ap) | Toul
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Lab index for time sequence

01234567 2008/06/26
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(Pct 1D:B) 1997/11/03

AST—176 — order number
ALT

Fig. 9 Hierarchicol representation of lab results for time sequence search — patient 1D — date — lob test code — result —

order number

Table 2 Search time (ms) with/without second hierarchy. Test condition: dato: 55,587,217 records (March 2007) (about
75% of today); CPU: Intel Core Duo 2300 (1.66 GHz); main memory: | GB with database cache 255 MB

15t nd 3rd 4th 5th Average

Without second hierarchy 40555 |40589 [40675 [40603  [40517 | 40588

With sacond hierarchy (Fig. 9) 6542 | e[ eso0 | 420 | eda2 | g4
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