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Building a Prototype of Medical Information Exchange Center
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ABSTRACT

This paper is o build a prototypic Medical Information Exchange Center (MIEC) that
facilitates the exchange of medical information between different health care institutions.
The inability to revicw paticat data captured in other hospitals (in previous visits) has Jong
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resource in redundant lab tests, medication and procedures,
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distributed database management system and secure on-line transaction mechanisms,
Challenges for building such a center including coding standards, privacy, security,
network bandwidth & interconnection, very large database (VLDB) management and so on.
This paper intends to investigate models to solve these problems, The realization of MIEC
in Taiwan will represent a giant siep towards the optimal utilization of healthcare resource
and better quality of care. The MIEC prototype proposed in this paper will provide
fundamental framework and technologies that is necessary for a nation-wide
comprehensive MIEC that connects all the hospitals in Taiwan,

Keywords : Medical Informatics, Computerized Patient Record, Information
Exchange, Internet, Intranet, Database.




R ViSRS

i x

REXAXMASBRRROERER  RASGXEXBHPLELTE ~ MK
23 BRTRMEWE - BREBH T RE GBI 3 R MR 458
MEARARE < P AFEEGSERARABEAR » AR B HSWR
RBATHRE - AXBTRUN—MELEXNBRTRZ M P~ (edical
Information Exchange Center-NIEC)# Ml * ## 8BRS B —F —F @ Lk i
EMBVRRRTHN - XPEHBBAMIRPCOHSRNE - ERGAREM - F
BUSATERGERLR R RY - FISNTHREL G AR PH - M
B R20E - BEMBLMPIEMAN R SMELE R AL -
Mikin: BRRXN - TFAE - AMTH - Internet ~ Intranet ~ F# 5 -

REERRTRN FIERBT
EMEBRFEE - oL St R ] E W

A SRUERETG STRBY I LUEREN-

HEATRE I B M ORI = B -
EFIERTR - AERNORME A 4 e R IR
BENRN  FEERIEN IR
HREFERAMO—LB8E 3T Z
BB R RS - RE R TR AWM
BUEESFM - T EDRAEHNRH - 1L
RSNRIABHKBEUTREE 5 - ER
ST P ROV ETORIE ? B X
REEN - BRIHAES TS
o O AL - ETREME

AU - SRR ~ R AR IS TE R
SR RN O 7 WO TAYWOE - b

RBEANREERRTURLT IS S

A

K. #%

# AP R A 2
RECERTU - S9N EY— R
75 2 U6 ¥ K 09 35 Mt 1 (continuity of
carc) » {HEBOREIRIECU MBS - 75
—~ERIRANN » A ORI AR
RACEAreh » HESRAS IR S S5
SO AL RITHAR » 33 B
T




L. BRZ M1 (Disorganization) :
BRZBE—0oM el - S ETEE0y
MR « SMwiaE—EF s
Zoh o B R R R - 20
AHEREFTOME W B S B
M EDIBFM, HE R A Z AN
WR, R b L PR -

2. IS B(Low Accessibility) :
SRS 2 R RSP r—%
PR AR - SRR - &
BEEA L CHRe TR
FEEREIE » — BT A %E T WEE - 8
FCAtA B AR S N A
R W -

BT LB ?

3> Organization, Accessibility,
legibility Y — WS BT
ERERREN R - LT AR
ZHE - BRI RS 4
WACRS - R R R —a
Wi - RIS R E RS - F
WS R NN R
B - AU - S EmaTaaG i
—HIRR E N S MR R TR
HEAMER L3t R -

3. BT B(Low Legibility) :
BT RS B 4 YR
RAEAESRTR - 2000 ES
£ + progress note - WSS BN
ZRL AR A (G -

4. W57 B (Low Transferability);
FEAORBEARHR bl - A
PHERER H—4& pE— WA it
W SERZRE RS
Bz alg - FARS QIS IS
BRI EROE R LI SteS - {0y
—ARNE - PIRIERAEY R
W i—

F. RILBM

HR LR TFRERMSRM
SR - BRLTIF SRR
B - AT RILMRR 0TI Bk
TR AR COTOR - M — B0y
WHE - RENNSEWRON TR
M - SN SR T AR
REARERRT RS Z R T
FAERRN AR NN RTR SRR
PANCREOMF R AR IR

B EERRRCRBETENK

- (RS - K
B N (SR - RLASUEE N MR

e



REHSOIN—) » BN EIEEE AT L3R 38 » MIEC ZiF

6 > EIFRFIERACR TIPS - Bk A TN

EEBMFAE —EERRAZAD L (1) WERYRE

(Medical Information Exchange Center- BERRTREB AR

MIEC)K R W N R 7 B RAK BRE  ZAETFFEVWRERFH

10 - WHRMENITES - BERR ' —HRE » X HAREEYE [

BREAYRE - Mt — KB FERES MM &R E R B RED

HHEINTOR R R TR, - 3R RN IEROR » Py — A9 e

BN RKPIR R - 0B R TufBe:F W RTAT R A REENE?

LERRR PG A ET2EE HERAIRNRAGR » RRAIERTTEL
- AREREERT  FRRE—BEH N EFTRNUERN - BN - ZE

SREBLRTE] - (40H) L LVESt s g e - i
' {RIRASIBEIFTIRAY TR -




(2) FRISEREtE

ERIS i M R L ¢ 0 —
MAtARERER—En—SWRE
7 B A TRy I
B A TR IO - iR
TR TS ERRE—
RO R - HRIF L
MR IORE -

Q) FPEMRBATHR
ERGBGR N AR - |
- N ME BB B9 R0 - £
TAFEER - S5UR BRI
Bob B - SN R N A
B o P H R MR LR
SR - J5ETRR BT -

(4) TR PHIREN |
FEREOUT TR EROREL - R W
B ERIBTR - ROCREEN RN W
B REANTROBIREY P - BE
HY RN - R - R—F
WY REFFREH « DURR IR TI5
» O ERAY AR -

#®. A&

FIHSMERRIRTRD LHE
BARAE  FRMIA TR O] LI T T & R
ErEnyEHE:

TR A
R ERD - fE - 83 -
HeOWRSEN MIEC MBS . LIP
Yk o R B BT R S L Y
k-

BB WO
ERL MIEC JEE » iEAREER fa
TR DR RN EE
WERB AR - FERR S MR E T, -

FMEER TR SR
AL B B & -
AP SRS L th s W -

FUIPEE RSN
E—FLERNMRESER -
@ MIEC R Muli- Media
MIEC -+

BORER W PR
i L e R AR - I -
N - TR MR e
HEIERE -

2700 S8 5 A B 4 )
8 — 5 — SRR IENE B
RMPOBMER - MIEC BA0YEM -
AN W2 A RS0 T 5
WEE AN - B EE AN TR -
LRSI » SRR
URE 72 1t o R T
MWLM - PIGLEOOBAC - it




RERURIIETOR  MBYEAT{EHH IERERY 2]
W FRF AR RSB R GEFE
71 TEREERRAERE - X HH A
iB—SEEAFORM » SEERRR R
& > FARFIENAR

15, ERBRTNZ M

FEHERE R RA R b L2 E
EhREZRIN FORHITF 5 S\ B K T AT
Z BRI /5 3k

— ~ BEEAZAh O X HhRe

EERORIAS b L S EER
(1) 450004 FETWREHS:
MIEC 8D HEHLISDN ~ 1T ~ T3 - ¥
EiR ATM BAUERE LB E
I DR S R R R
ﬁ .
Q) BESRELZL2RE:
MIEC ¥ J {8 fit CA(Certificate
Authority)R2HRR » RE ST
fir2 Digital Key
6) FEBREMN KW RRAZ IR
B
MIEC SLE&MERRTNE > &
WRTSE » PR RNYE  DIRFH

RN -
@) SSRMLN - REWRRRZ 5
2 SR K
EWERRTIII - DUk
B IS I IR S - AW
MIEC 2k -

T - RA#R4EHS(Architecture)

SIEE3K Internet BOUSER » 3
B AEMRAE - BE SSL(Secure
Socket Layes) & £ ¥ il 3 + 3 T R
Extranet B9 » T3 WWW ROSAT »
B browser HAERRARISY » K
HLAERRN | MIEC 145 00MARE:

I Client S8GREsK:
a. {#/H browser-based -
b. mSSL&_AoﬁveXB‘Jbrowser-

2. Server JREIMK: R— BN R
¥ » MIEC A TFUH Server 1
BeagEs -

ogeut: mAN-RAN A

ZRBTH P MARN—NLAPublicKey(2
H#)A Private Key(4& ¥ )2 Digital Key +
T4 48 20K o7 He 4l T 443 2 - & public key 2
NEMERBREBRE  THLHKI W
HWEHR-BREMATH privatekey ME#& *
RRRH




a. Certificate Authority Server- il
SRRATHRESSHEERR
A BNECFENN CA BEK
¥} » 40 public key % private key
g -

b. Index Server:FLIEAIFIMEREBY
TEFt A WhEhY Database Server
_k + ffii MIEC 8% Index Server HI
B TE S B R IR
FERES | A SIS SRR
AR EI TR e - FFE S
Wbty Database Server HUBW
i+ SUntR s -

¢. Database Server: MIEC IEH—
- XYf¥) Database Server » 7 —
v ¢ Wt ) 3o
EREE - EEWRAER
OO CEERE S WA
Ft pooling *

d. &S0y Database Server %W
B2 % B Database Server + BUT
R AT -

[y -8 F oA R EoE g =g
Secured Server «

= - MmN ERE

Electronic Medical Record (EMR)

Computerized Patient Record (CPR) 58
REE TR  ME RS TETRCE -
B REREASRTARRN R
M- IR E R A PO R —
AT - MIEC A[LLFMaEH—
(S E R LA FOR LRSI » R E MIEC
*DE—IE8E B APl + AEAXSR
it —#ENE » RUATHEA] MIEC 89 APL
L LAsb-a tol Ld PES
MENE] » BHEFIMER T-AYRA - EMR
NSNS ENNAS T LU B = AR - 1
B
1. THFENRES
RS EEREEPNNEE - B
B s % TR - He
B BERE S ERBT AT T S
[ » B —EMmRE .

2. HRtmRs:
EBREYER - TTIHCRE AR
# 0 XOEH RRREGRT - HRER
AR - MIEC [RREFHAN
Muiti- Media MIEC -

3. EROTERE IR
Ho ey SIEaiey I - RERH
AL - BRI (HREERSE
& - WATOYR 5t TG -
HawERLT -




- REIYRTFE T

F IG5 = AT AR - AT
i -

1. MchEUAWRE, =T

et AU FrE S R TR TR
EHS MIEC - SRS A LIBREIIE
A » fnOinEEAnY C yobase it » H
2 &M R R B S R K
MIEC A]fiEffsEar it SaYRaA -

2. AENES, NENEERES
PRAF EIENEAGROR + MIEC 380

—ERENAE - EIERE RN
RIRMUR + DAEFHE MR Bk
B RESEASTONEARRE
- RN RN 2
WA polling —H » JE
P.% i

5IMEE - (UEE ) MIEC
R — {05 W AR AR MO
2 |(Index) PR + TFEITERT T
BRI - ATD8 MIEC 1
o8 RO — M LR » BEILF
W2 R EBRedirec) T 5
PP R PR R -




=1

[ F

. AR

VTEE 2 WWW(World Wide Web)ity
$f7+ ] ava» A S P (Active Server Page)
SFEEWTOORRNY » 5 0 AR P A R I
MERXRESR  PlalmEXyy C
ytobase F§ VB.(Visual BASIC) R
Powerbuilder {F Client #§ &+ Orcle
RDBMS {E Server #% [I] + Boston
Children's Hospital Fi Java HiliseH
A ]t‘l.".l ~based Multi-Institutional Medical
Information Retricval System + [4}31L9F
Bt F A Internct #H R 5 & T K
Medical Applications of Distributed
Multimedia Database System on the

Internetf2] A browser BLEIELRS
Client W09 T 5 ANERE{E Client SRHEIRE
6 TFE - [EIESF]F Internet B - B
R A R S TR - H
H—7HTH Internet AR — A3 3E
BAARSE T R - AR SERRTAN
AURERERRNE + HEF MIEC HHCNH
AUMARE » REMEERAE—RTRE - EFRERRA
EpmETMASRY HT R
DICOM3.0 {if f A —pU A B
By -

7 - {EARILRERE

® 5oE A REMTTE © MIEC F
BAERHERAERERNTR - BH
IR 2 =R e A £ b3 |=mtior]
RERH  BEREEER SN
{50 I 2 Y PR 51 BRI

I ME—1E(Uniquely):
e e — R AT 1D A
E UREsRaH -
1. R
AR IR A - LIREAAER
BEH 7 -
Wbzt - HEEREA LR ERR
Al - RIEIEREE Key 7 TFIRES
®




1. MBIEEE TS -

B TR R Y - SRR
AR SHAIETR - HEREETH
& AN EHEAEECHEES  —
H UL R - HRANEE
SHAEE R0 e A Y HEE -

2.1 CER¥HES:
=M EEEAR—RE] C
WA BT - BIETR MIEC 3
BIwHE » HM-EMRSER{E X
W -

3, B
— AR IDO L T - B R
WP ECESR - ¥ E MIEC mEirtie
Frif ¥ S% « MIEC G/{2H{E R
HESHT + MEES RS « W T PN
& » WP RS AT MIEC MM
A -

4. FAUFE PRI LAY HERE |
EFHRRT G R
= Ay - o) N e &
MIEC [MBEE 7l -

BT _LakeaEE RS - EE A RN
POERER « MIEC 3R] LUSCE] T 769 8:
1. AT BB < B L BT o, -

2. [T B R M R T LB R (AT T
BoH -

3.0 LA GHeS 8 D T 5 o 1 T A

RivEE  RERANSOEIR=H
TR
a BHERZTEARIMMEA
REEE -
b A PR 2 A W ] DU
1% -
c. BN 8 MIEC fEHHEE DY
T LIS -

4 MIEC R4 CAZERROYAES B MIEC K
—iB# Digital Key i5&BRPTHES
A -

J.MIEC ;?I_,DIII Base Server P92 A ID
FREAR . HEAHEEWECE
Bt BRI P LIRARTAY Private Key
MM o DiReWaR TS

+ - B Bs[HIRE

Mg MIEC (2 HCAGTENY R 20
BRI ESROMIEE - MIEC By ERAEER
FERTIH

L. WA 0T
WROAERIER YR ANEE S
SHAYT I - A H (TR - I
7% MIEC 09 =W 852cH - - LI
EEET AR R - XA
$0Y 300 STERFFEDUERIR 100 TTH
FEW 400 TTRIBE F— - /IR -

651



EEEEM IEC HIa] CUBIRE RN
B EET » SES A I RIRHR O
B: - RIRSRINEBLE MIEC HAH -
B T T . EL RS
% AEBHITR - REFARS
MIEC BEBEKA -

2. BUFRAIBYHREY:
BRI RERCRRAYE AR -
B FEBUR HERDE D AR - (ROERE R
& - B BSRMRLR 7R - L
DERFTIEIHR -

3. EERFRETORN:
 REXRTONEANE AL LS
FoR » BRI ARRELM - TR
R BRI - R
M » SRS HR -

4. @AY

. SERAYRIER R TR - YR
FARROREN SR - RS
RO R KILBRRHEAEANE
¥ > ARIBHESOABER - LUERF MIEC
Z3BPE -

M AN

BRGNS - BB T B
MR LRI SRV BRI R -
FER AN R » BEEEERNR
o BB A RN BN
W E A AR - HERBRIN B,
" W B T e s

-&ﬂﬁ'ﬁ§§$WEﬁﬁﬁ!ﬁﬁ

1% - FIFE— R RN R - 8 i
BEFHIRE - KRR —EERGY
AN MPFELIME - WE—ENX
BT RS A K B F R RRELL
R SER RGBT - FIRMcH RN
R S RAEAMR  LSERT
1o+ WML - BB RIINY BRI

CREER - RN REE

X - R MMEENRAR L
BRIL - MRENRIA A LRI
B a3k » Rk B3R89 M
& HRRENEMEEANK -8
T2 MIEC AiiER9IRRY ) - $ MIEC #E
RBMANE — R AIEGRR -




10.

11.

CELTY)

Golabek JK, Breuckmer PJ, “Seidenfeld AM. Cyto Base: An Electronic Medical Record for
Cervical Cytology.” JAMIA Annual Fall Symposium, 1997,37-41.

LiuL, Li YC, Pan S. “Medical Applications of Distributed Multimedia Database System on
the Internet.” JAMIA Annual Fall Symposium, 1997963,

Moura P, Leao B. ,"The Unified Electronic Patient Record Project (UEPR):Integrating
University Hospitals in Sao Paulo.” JAW Annual Fall Symposium, 1997,978.

Wang K, Bradshaw K, Szolovits P, Kohane I. “A Java-Based Multi-Institutional Medical
Information Retrieval System.” JAMIA Annual Fall Symposium, 1997,538-542.

Kohane IS, Greenspun P, Fackler J, Cimino C, Szolovits P. “Building National Electronic
Medical Reeord Systems via the World wide Web.” JAMIA 1996;3:191-207.

Computer-Base Patient Record Institute. Position Paper : access to patient data.

Health Level Seven: an application protocol for electronic data exchange in healthcare
environments, Version 2.2, Health Level Seven.hicago,Illinois; 1990

Willard KE, Hallgren JH, Sielaff B, Connelly DP. “The deployment of a World Wide
Web(W3) based medical information system.” In: Gardener * RM, ed .Symposium on
Computer Applications in Medical Care. New Orleans, Louisiana: Hanley & Belfus, Inc;
1995: 771-775.

Isaac Kohane et al. “Sharing Electronic Medical Records Across Multiple Hetcrogeneous
and Competing Institutions.” 1996 AMIA Annual Fall Symposium. ,1996:608 -612

Kang W, Isaac K, Karen B, James F. “A Real Time Patient:Monitoring System on the World
Wide Web.” 1996 AMIA Annual Fall Symposium,1996:729-732

Rind DM Kohane IS, Szolovits P, Safran C, Chuch HC, Barnett GO. “Maintaining the




B i < P L T e B e e AT T o T L I e T P ey

Confidentiality of Medical Records Shared over the Internet and World Wide Web.” Anmalr
in Internal Medicine 1997, '

12, Lewy A, Srivastava D, Kirk T. "Data model and query evaluation in global information
systems.” Jaurnal of Intelligent Information System, 5(2), Sept .1995.




	Building a prototype of medical information exchange center.tif
	Building a prototype of medical information exchange center(2).tif
	Building a prototype of medical information exchange center(3).tif
	Building a prototype of medical information exchange center(4).tif
	Building a prototype of medical information exchange center(5).tif
	Building a prototype of medical information exchange center(6).tif
	Building a prototype of medical information exchange center(7).tif
	Building a prototype of medical information exchange center(8).tif
	Building a prototype of medical information exchange center(10).tif
	Building a prototype of medical information exchange center(11).tif
	Building a prototype of medical information exchange center(12).tif
	Building a prototype of medical information exchange center(13).tif
	Building a prototype of medical information exchange center.tif
	Building a prototype of medical information exchange center(2).tif
	Building a prototype of medical information exchange center(3).tif
	Building a prototype of medical information exchange center(4).tif
	Building a prototype of medical information exchange center(5).tif
	Building a prototype of medical information exchange center(6).tif
	Building a prototype of medical information exchange center(7).tif
	Building a prototype of medical information exchange center(8).tif
	Building a prototype of medical information exchange center(9).tif
	Building a prototype of medical information exchange center(9).tif
	Building a prototype of medical information exchange center(10).tif
	Building a prototype of medical information exchange center(11).tif
	Building a prototype of medical information exchange center(12).tif
	Building a prototype of medical information exchange center(13).tif



