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ABSTRACT

For the sharing and exchange of information between medical clinics, the clinical document has to be built on
a standardized protocol such as a HL7-CDA. But it is difficult to exchange information between medical clinics
because clinical document such as electronic medical record that include text and image, have different structure
of document and type of expression. In this paper, we propose the electronic medical record system based on
HL7-CDA that can share and exchange clinical information between medical institute. For this purpose, we have
to design the schema of the clinical document architecture after we select the essential items of medical record
and define templates. The proposed system can minimize integrating process and save parsing time when clinical

information exchange and refer, by converting electronic medical record to base64 encoding scheme and integrate
it in a XML document.
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Header

* Document Type

» Signature

* Provider

= Patient Data

Body
* Diagnosis
* Chief Complaint
= History
* Progress

= Plan

* Theraphy

. /
2! 1. HL7-CDA 7%

www.dbpia.co.kr



S8 HL7-CDA 74k8] 417485715 Azsle] 47 2 79

IM. M2k AlAH
3.0 A2 A

3.1.1 AAE 7=

a8 2= ¥ =gl Aksl= HL7-CDA 7]
Hke] AdApe]fr] 5 Alagle] ol

a3 z2o] ®iA A o wmrlaelA] ARSE
e AReF7IRe FEHES FEY d9E
215 AHolslar XSD(XML Schema Definition) 2~
71okE AAR AR 27]0hE wpeto 2 Abg
A7t AR QET 5 ot AN AT A
$A7F Aol delHE s solhe B
FEA oPE FUAT F ouloluel ouAE A
A=, base64 AFHS Eslo] HEHoR 94
2 PAE A sE e dleEuo]2d] XML
713}94 Aol F08 AR XMLE AY
5 A2 F7] 52 baseod TFH-S AXF XSL
T(eXtensible Style Language Transformation) Z~E}
o]A]EE Ezﬂ,o:] °J] Ha]__r_;qoﬂ 7—3:15]1;}. =
A AR wgel] Wad dolHE XML Tl
ol AFFoA st ole Fol FH A%

A& 2L dlo|E el wigt %j%i} ago] 7}

=3k

R

Fl

¢

ABIZAE

a7 2.

Aok Alz=gl 72

3.1.2 TRe|F7|8 A7|O

AFAFE B YARF 7 AL A
s A 5ol Rdste] ok, Rolg, s, <Al o)y

Al
o]
7}

spelnt sk AE 7
T8 AFIelA 7
YAEE T w QAR P A P
AR}, wAle] =32k

_,_4

E

A AEHE o)rlRe 38
o et A9 Aok A1 el A5
AlgA AR (T

_T,:'__

#ake] Al ARg nEste],
37 A E

el Alel

A ARel wae 9 YA EA B4
of R FEH 24ES FE] ze=siEl
Fzz vehd 2ert glek 3] & wo] A7)
27k A9 FEAS AET B op
2 Sg maas) e B FEeA] A
e}

. oJol| 4= SOAP(Subjective, Objective, Ass
essment, Plan) Aol we} x| F7]E F 7
7SR E25E F5 d5S AT HEEE
Aot F, dvjelw A AAHEE w]Eg
A4 A 9 AR AEE 7S] on,
o= v 3kx}e] Awha} 2]z, Fokol] T3 AW
= 7]Z38}5ith. HL7-CDA el wie} A37|=
A 9 FEste] AR A7vke a9 3

i

=
=
p

1
E

A
3}

*

3.1.3 TXRARIIE A4
orx] AAE A7|wlE wlglo g g 49} 7o)
Microsoft Infopath 20032 E3}¢] A8} <le]d|
FAstT AR T2 MAle =2l
o} AFeA el E 98 A RA)Z A vl
gzt Al ARE deolEulel s
olowd, whekelale] AL, At @
= gr|2e] SE, WEel A
FeA i o

2o Aol 3o

o5

2

PN
T
Ao

(R
2 ofolo e B x2

o, oft oft i L%
fr oy fo ot (i

o2

o
L

381

www.dbpia.co.kr



24153 =5-2] °08-05 Vol. 33 No. 5

elecom telecam) argetziteCod(targetsmeCo mpallent [Cpatient) ‘ﬂsuﬂlx [string | routeCode
A ref=value A ref=codeSy E ref=nsi:ad (addr) = =code
A ref=codeSy E ref=nslipa {patient) a Lalalsubstancedisubstance Ad =codeSy
a ref=code E ref=nsl:tel {elecom) E ref=nsTid (i} = ref=display
palcity  sting | & ret=display E refensiid [Gid) L E ref=nslico (code) -
E ref=nslipa (patieniPer - E re;:ns::eff Eeﬁe{cticveg | SE -
- - E refsnsliro (routeCo Jauthor—— [Cauthor,
ref:nsl:sp' str!ng — id [idd Laararticipant  [(participant) E raf=nzl:do (doseluan - E ref=nzl:pant (participant) B
E reinslich sling A refroat E refenslid  (id)
E ref;ng];pg slring I A refzextensio E ref=nsliitele [(telecom) Elmm =ring |
E rafnslica sting hd E retnsliassl f(asslgnesPe * (Seftective Time|leffactiva Tim | E er‘egfilggf:izer ((?failjgen)eepe H=
E patientP ’ A ref=value
E ref=nsTiid (id] Ui - E |
E refensing  (name) 1 A ref=unit E ref:ns;]::nd (che) — G amlly [string |
E ref-nsi:ad  (administrati E fEf:FIS]:‘F—'Xl string [ o efecodeSy ST R
E refsnsl:birt  (birhTime) E refenslico  (component N ofeoodeE | & E SIS e S —
ref=valug | A ref=code faladadministrativ [fadministrati
hallcDservation [(observation A ref=type J palastatusCode  [(statusCode, A ref=display a ref=code
E ref=nsiieff {effectiveT | A ’9:=WSES A ref=code A ref=codeSy
E ref=nsl:ico {(code) A ret=code
E ref=nslitar  (targetSite i A _ref=display > mduseauanllty\(L@seﬁluanllt
E tef=nsl:ico {(compone | mgwen [string | A ref:va[ue irth Time (bith Time)
E ref=nsiid  (id} = cuuntry [string | A ref=unit A ref=value
confidentialit \(cnnf\dennam
narme [(name) mCIlmcalDuc |(CI|mcaIDucu A ref=code
E ref=nsligive string E ref=ns1id id) ;I ocumentBo [fdocurnenttol
E ref=nsl:fam string E ref=nsiico (cude) E ref=nslico  (component @
E refnslisuff  string E ref=nsl:st (statusCod component Jlcomponent
E ref=nsieff (effectiveT E tef=nsT:doc  {documentS
| E ref=nslico (confident « E refsnslidoc (docurnent | BShest — fstring |
‘Epostal(}ode =tring E ref=nsliobs {observation
E ref=nslisub (substance
a3 3. AAe71E A7)0
T e e o 2 A AAZE wlelyE] o]nA|= base6d
24 Diagnosis & Medications Query X
o | ) Q=L Fate] aale] olry] wApdR W
HYA T
al XML vt 2 Ak XML shelo] A+
wrEE =
- o . = o S = -
Consultation note 3 E{i XML “'L]-%:]—é_ %}C]E‘} ——?: o‘lﬂl‘/—\‘ %}‘——é_ %%6‘]'
:\cl‘in)R\{jDFPR[S[\JTILL\[SS 03] Eﬂollﬂﬁﬂolf_oﬂ Z{zo]‘ﬂﬂ:]’ base64 ‘:]i‘%] T’]'Zc‘)]
L ST = 713 XSLT ZEIAES Fste] fluaheA
e of ¥k
Systolec 62 .
iastolic BP . -
. 2 Qe AR TS st Aeld
s EZ /b XML #A 2 st xE m== dolE
o o] z~ell A A317] 913 base6d IFH HWAE
- o) = A=) o
1 . ARESRolTh QlEHE Bl ARl S-S Ha
| >
821 7R SefingsWZ2&EWLocal 3}]\]5 H]_O]Lﬂa O] U]Z]—g— H:lp:]_a—]_—o_‘i“_] %/H ¥§
o~ =
T2 4. AR5 A4 vAel 7b SstE]o] FAAZe] FelEH, XML
w3eto 7 Faje] Az wslo] AlLsty 7hH
[} ] A= [e] = o 5 - <
sl A FAA 2218 T3 dlelE fr R sHA| Fa)Eie),
[e] =z = = S
e AST 5 slen, a5 22F 3Ry 2 base64 Q1FE WL 3ulo] ES glzlule} 6]
E S HH O (SIS = = S
o] Wrds} Fofell oid S Aelsta HE EA o] gqule]EE sl Qlmnl upo
~ T - = = -
T3 Z=o] Akl e A Vet s g 2, d%t ZE golEE LylnEZ 0T W7
o o 2 o 9O]F} o KN
24 Fdolate] ekt Anks 93 oArEAS 6HE BE02 vy, Y7L 68| EV] FH X
A .
Z| fd gk} olom gH|EV} HEE 7+ H|EE oz Ao
H 2o PN sz Als)L B
ok 7t eHE E5S 10352 AT F l=2d
x ol 7|£29| uizl al PN =
3.1.4 TriejRI=e| wet ol H dlol el o)A ste] FAZ wpRT, F A4} 45
. & -
A% 0T Y AR HEE 2R 5% rellupe EAjde] vl FEO)E A
= = o .
ek AL el Aol 4 AEBel JEE mag o) Bme gddelsl B s
= Zz = = =N =
delels AR ISel Bashe AF £4 wngend Amds Fdsglor, fage
- ° <
9 olmx Husl g wlelvie] Hee] o]ux] zE wHe) Aoz s

382

www.dbpia.co.kr



$13 HL7-CDA 7]ike] 1718 57]2 A|z8le] 47 2 73

— o
— Inary .
| g S O
Basetd 4
M A Ercoding

XML

38 5. eI Wi 2 A

32 7 Znr 9 7ot

2 odFo|| 4= HL7-CDA 7]4ke] #zje|¥-7]|=
AlzEE FEsr] Y8 9E92= 2000 Awie}
IS 602 7|Hke g A&zl Qe o] ~S F3ls}
7] $1%+ Microsoft Infopath 20033} #x}&]F-7]=
27192 AAE7] 93 XML SPY 2008, tlo]E]
o] A~2= SQL AW S Alg-siaith 3 A3=
A Bl 1 Frfol| whE ojabe] ek 2 AW
=+ Y= AW EAE JREAE T =
33 e R 77 ez

3.2.1 #x HE x3|

A B 23| A2 kA WAkl 4] A55 nlet
Zro] wlg] tjzbalEl Al wlo]Emlo] A mE A}
25 B3te] dlelel7} JH =W, Ao 3
b2 &4 o olu|x] AHwel 34 XML st 2 A
Ha, 253 XML L2 2l AEE 53
o] 9 BHal9A o £33l 13 62 HONG KIL

N Ok;o

ofy

DONG 3zle] lAkx]mel oivrefafe] AHur}
HL7-CDA H*—Ml U E 9jHY F XML 4=
F3le] SNHEl-A] o
el AL olch

YA HEEe] XSLTE
Dlé%ﬂlﬂ% &

Patient, mht - it Intermel Explorer
PATIENT
First Name: Last Name:
[krL-panG | [Hong ]
Extension: Gender: DOB:
"
address Tel
[YEONG-DO GU, DONG 5AM DONG, 4PT-509 | [051-123-4567 |
City:
[Pusen |
Country:
[korea |
PHYSICIAN
First Name: ML Last Name:
[ik-5UNG J[ ] [ero |
Tel:
Note Type:
Progress Repart

38 6. relale] AR A

3.2.2 Ap|=X| x5

A7 EA] w7 FA; AR} v 2 91y
= dlolel= AAledl 2&8E 72+ &4 ofv]A
A rol A base64 IS 3] XML I
2 A$"d oy 72 @ide]Al HONG KIL
DONG A& #s3lal W Fo AAA, gt
2 GrhE vepd siwex #xpe] Fd
(Assessment) = FH7}Plan)x= A7 |E2XE 24

sl welabe] eabEAE Aslshr] Sl Az
& 5ol 2= ARl me AL hesteE T
Askelen, 71a7ke] clgAu gl 2 A
o] g 98l FEF=]] LOINC 2= A

o
=
th A3 EA] AA e 2R qlEE XML

Consultation note

HISTORY OF PRESENT ILLNESS

. KIL-DONG HONG today for hypertension tollow-up. He's been comphant with dietary
madifications

PHYSTCAI FXAMTNATTON
blood pressure 1607100 [N

CUff blood pressure
Measurement Type Walue Unit

[Code  [Assessment ]
[E5712 [Rvneractive iahyrinth, himteral (2As 521 |

PLAN

1. Prescribe Hyzaar (losartan/hydrochlorothiazide) 50mg/12.5mag, take one tablet per day,
dispense 30 with 2 refills, 2. Return to clinic in one month for biood pressure check.

Mt s Rare
Code Tiome (Quartivy: [rit[Quantity: [
Ciseris HYDROCHLORGTHIAZIDE w2 Gay
12.5MG/LOSARTAN POTASSIUM
S0MG TAB [NDC: D0006071731]

a8 7. Welne) A1

3.2.3 "I}

AT AR 5715 A4S base6d 3l
FPoR WE T XML ¥4 AAZS dA~H
i oy 'ﬂﬂ"]*"ﬂ AAshe WS ARSsA
ol EA] FRE desigoss A 3t
7} Aol XML 419 Favh w3k B34
TATEE T8 HHo A=
S Haspsr] figelh AT EHdAdS
dole] A2lE 9% Y& XML 49 &
ol A Algkel WS AMEE A Y=

o M= Tl =

kv

o et
b rﬁ, do >
O AR S

f1 4

=%d Avhs 23 83} ) B A4 Al
otel vl oz wW3lE 3t =7]E base64 QI
o oldl YX XML #Ao H]sl <F 33.8%

383

www.dbpia.co.kr



241313 =5-4] °08-05 Vol. 33 No. 5

< 08 D= XML
J 06 B K| OHE i

‘1m 1
iO

HAANE F& st = 9l
v.Z B
H {——Erfﬂl/\%“ -LJ] 7t QA RE wshs)
7] 9

—,—7]i /H"] < base64
A el FgRozs AR 1)
A AIZES Z3Akskedet # =l
FAe A5 S5 AA WA
ML T%5 wedste] XML W3k, 3z 2 A%
FE)E Ao Y 5 glov), dloleHe]
2o meluie] ow|x| HeR AAE7] wtel
g A 7ake] Alz"oA HAE7] ofu-g-
el glek webAl mpelufe] ofwx] AAAl A

of dag AHHE doleulo]zd] Wz A3}

Y
fo 4y
i)
=

384

£ el efak A7l Sasolol @ Aole
AFAE AR qAE FASE
o] AR FA e FRake] 5 FHE AT
ool i ~7lvhE A gatoont, chekak A4
R R R R LR B RE e
U UG B IR AGAL I2)
oF dmgnel TH 2 @

3 e

| 2ag FAlols] Wl
o] Aol glof B we AT} Bl

gnEd

(1] Chang.Y.J, LaiJ.S, Cheng.P.H, Lai.Faipei, “P
ortable CDA for the exchange of clinical doc
uments”, e-Health Networking, Application an
d Services, 2007 9th International Conferenc
e, pp-1-5, 2007.

(2] N. F. de Keizer and A. Abu-Hanna, “Underst
anding terminological systems. II:  Experienc
e with conceptual and formal representation o
f structure,” Methods Inf Med, Vol.39, pp.22
-29, 2000.

(3] Phillipe Kruchten, “The Rational Unified Proc
ess: An Introduction”, Addison Wesley, ISBN
0-20-170710-1.

(4] C. Larman, “Applying UML and Patterns”, 2
nd Edition, Prentice Hall PTR, ISBN-13-0925
69-1.

(5] LBilykh, J.H.Jahnke, G.McCallum, M.Price,
“Using the Clinical Document Architecture as
open data exchange format for interfacing E
MRs with clinical decision support systems,”
The 19th IEEE Symposium on Computer-Base
d Medical Systems, pp.855-860, 2006.

(6] J.M.Fisk, P.Mutalik, et al., “Integrating query
of relational and textual data in clinical datab
ases: a case study,” J Am Med Inform Assoc,
Vol.10, No.1, pp.21 - 38, 2003.

(7] K.U.Heitmann, R.Schweiger, and J.Dudeck,
“Discharge and referral data exchange using g
lobal standards,” International Journal of Med
ical Info., Vol.70, No.1, pp.195 - 203, 2003.

(8) R.H.Dolin, L.Alschuler, C.Beebe, et al., “The
HL7 clinical document architecture,” Proc A
MIA Symp, pp.552 - 569, 2001.

www.dbpia.co.kr



S
T

M
S
o
X,
=
2
e

$13 HL7-CDA 7|1k} Adxpe} 7|5 Alawle] AA 2 74

J.M.Ferranti, R.C.Musser, K. Kawamoto, et al.,
“The Clinical Document Architecture and the
Continuity of Care Record: A Critical Analysi
s,” Journal of the American Medical Informat
ics Association, Vol.13, No.3, pp.245-252, Ma
y/Jun 2006.

H.B.Bludau, A.Wolff, A.J.Hochlehnert, “Prese
nting XML-based medical discharge letters ac
cording to CDA,” Methods Info Med, Vol.42,
No.5, pp.552 - 555, 2003.

H.S.Kim, T.Tran, H.Cho, “A clinical docume
nt architecture (CDA) to generate clinical doc
uments within a hospital information system f
or e-healthcare services,” The Sixth IEEE Inte
rnational Conference on Computer and Infor
mation Technology, pp.254-254, 2006.
Koncar. M, Mrkonjic. G, Tonkovic. S, “Multi
media Content Management with HL7v3 Mes
sages”, Multimedia Signal Processing and Co
mmunications, 48th International Symposium
ELMAR-2006, pp.293-296. 2006.

= 9 M (Ik-Sung Cho) 23]

20034 24 ghaflo st st
o FEhEial

20014 3¥€~200741 29 S
st Afo M 73 2} H A7 A}

2007 24~31A) Falsta v}
o] A4 WA }F-s kAl A

<ol Ao, SRunE

(HL7, DICOM),
nlo] S Hlen|e]], AL E Z 2 AA]

# 8 & (Hyeog-Soong Kwon) A3
1995 84 Jarestar i<l

ZEPAL
1992 994~199613Y -}
s &t 2w
1996113~2006 2 Hefyst
o AR EAE ) s
2002 29~20034 84 HIE

<, School of Electrical Engineering & Computer

Science, Oregon State University(USA)
2006 39~ FAN St nle | oA wAA)gst
<A Fok > A AAo], o] 8 FFHL7, DICOM),
CDMA, Hlo]| 2 =l u]e] 2]

385

www.dbpia.co.kr



	임상 정보교환을 위한 HL7-CDA 기반의 전자의무기록 시스템의 설계 및 구현
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. HL7-CDA
	Ⅲ. 제안된 시스템
	Ⅳ. 결론
	참고문헌


