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At T & EA R MEHY web-based
BEREBZSE XE A% BT AESER
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& & #t#9 Evidence-Based Medicine 7F4#%
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Abstract

In recent "information
18 difficult
physicians to

explosion”
practicing
the
information for making optimal clinical
This project tried to build a
dermatopathological decision suppoit system
to help physicians make optimal clinical
decisions.

In light of the uncertamnty mvolved in
the dermatopathological reasoning process,

decades, it for

keep up wih all

judgements.

we proposed a probabilistic knowledge
under the scope of
generalized  blisterng
diseases”. In order to create the knowledge
base, we employed a techmque called
This knowledge
mvolved

representation
“non-nfectious

“knowledge engimeering’.
engineering  process one
dermatopathological expert, one coordinator
and one knowledge engineer. This group
met every two weeks during a six-month
period to buld up a data dictionary and
knowledge base. Programming engineers
developed the inference engne and user
interface m a web-based architecture.
Vigorous evaluation process was performed
after all the parts of the system were put
together.  Both theoretical performance
indices (including accuracy, rehiabihity and
discriminating  power) and  clinical
performance are to be tested. Published
CPC (clmical-pathologic conference) cases
and patient charts will be used i the final
evaluation.

This  prototype  knowledge

represents 11 disease frames with 88 findings

base

in the data dictionary. Each disease frame
consists of 5~10 findings, which represent
clinical, light
mmmunopathologic

microscopic and

clues to diagnose a

BE2H %9 H



disease.

There are several benefits with the
web-based system shell and the user interface.
Fust, multple users in different geographical
areas can update the knowledge base in the
same time, so that international cooperation
Second, those who like to use
the system need only a connection to the
Internet to do so. No additional software
should be sent or mnstalled. Thurd, multiple
in  different
domams can be mcorporated to the system

18 feasible.

knowledge bases medical

for cross-domain diagnostic decision support

and clinical teaching.

This project proposes to apply probabilistic
reasoning to a web-based
dermatopathological diagnostic  decision

support system. The system can be useful
in both clinical teaching and diagnostic
decision support. In the process of
knowledge engineering, we also felt that the
domam medical knowledge was better
clarified and may contnibute to the future of

evidence-based medicine in dermatology.

Keywords: dermatopathological, decision
suppoxt system, expert system, probabilistic
inference, knowledge engmneering, medical
knowledge base.
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A0 BEF CEBER > RFER LK
BEEANAEEREERBEREASME
(Multi-center) #y B £ 5 ¥r &2 R X 3% 4
o0 AR R Ek/ﬁ'—m TSR RIBALKR
AER/ HEBEAEHASK EHTHRE
R EEAERERY Web @ 0 T LA
HHUAEHRLZE AR XA GE RN
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#&d Internet R4EA LA %> B LER
Internet &9 RERA ARG R L LEIBIRE
SEH RS BIEBEDERARIE 2%
ZHREFER EmAFEEZARAT R
HEeEfRXBRH  HHEELIRHFAL
(ubiquitous)Z 452k » TE 4 # L2 BIR
AR E R By BORRAE AR K 89

Z AR T R R EAT SRR

R R R IER MK
R B2UEARIE AL HEXZ TR
T o4 A [1] 4 3 & R % (Knowledge
Representation) = #& 3 > [2]Web-based
&k AK(HERINERERAE N B X)
z # 3 > [3] 4 3 = £ (Knowledge
Engineering)x i@ 2 & 4u3% & (Knowledge
Base)z ## 3t » [4]Knowledge Validation
% System Evaluation ° sbvg 35854 F :

[1] 4 % % H &
Representation) #& 3t :
koM ERERRT —EBELE AR
FEAZBZIEEREHE ORI E
(Knowledge Engineering) &) # ik ~ fuik B
(Knowledge Base) #9 4 4% & # 3% 3] #
(Inference Engine) & & X& %
(algorithm) - # % R (Probabilistic
Inference) 4ok & R A1 A M F R K B
3% ey A ek 2 M (uncertainty) ¢ 3B 4] A A%
RERBLZHRARTEHBOER > T
TEWERZHE R T RE LM L K
303 & 7F s manipulate i3 4 R AR E M o
AL SN NINERE e W
K € 3 (Bayesian formulation) » 4w ¥ 4%
X B K& #(Simple Bayes) © % X B K
& ¥ (multi-membership Bayes) °» & if %

(Knowledge

B4 H

EHF KR H x B K 4 % (Bayesian
Networks) » B R &A% FELRELeykF
P fod R RE -

P(S | D)x P(D)
2. (P(S] D)xP(D))

P(D|8) =

FENKREM BRI R ARSI L
Z AN 3 & Warner et al. pras & =
Modified Multi-membership Bayesian
Formulation R4 B K % %o sbao KX
Z A a)TURE “SELE
b)TT A RIE “P P E” (Intermediate
Diagnosis) > c)##|# Bayesian Network
25 AAANE BT AEGE RIERFR Wik
R Bk

[2]Web-based 1% % % (233w 3] % R4
AHENaRX )& :

#33] % (Inference Engine)u k1%
A&/ @ # KX (User Interface)® — b4
R T AREABRBAENRLA S
(System Shell) » N3 A% X EIXTE
BERABRT X T EFH o

#WI| i BBk BAmMER 2
Modified Multi-membership Bayesian
Formulation ;% B & R 2 300 384% A H N
AMEABRAEERZERE N EERX » A3
Z A& Internet &4 W Z )/ @ > 148
NEBREXEBAERAENE 0 RA
Internet #&85R] ~ MR ay45 2 > A FH (@
B IR IR #3] AR R 2 A H 2 354 - £ R
# %% WWW %% % > # Internet LiEAR
# 4 WWW 4g b 252 & @ g WIW 5] 5 25 Br st
B 4734 i@ Common Gateway Interface(CGI)
Mok N @ AR WWW 45 R 5% b6y ol /&
A 4% & 4 &) web-based 3% & #3h%s >

AT & % FE % R F A
( ubiquitous ) & & M

( interactive ) ° % A [ B £ I

#* 9 H



(  concurrent ) > A %
(easy-to-update ) - % g#
( collectively searchable ) -

il
by 2

[3] 403k #2 (Knowledge Engineering) =
) %i&%ﬂ*"‘!i&(linowledge Base)z ## 31 :

EHEBBEELEHARIELZ L AALY
# BP0 koK :{é%i #% (Knowledge
Acquisition)#H & X KA EA NN 242
F o 45 B2 soilkad {b A 4o 3% B (knowledge
base) A& £ & B AT A 64 B4 A R B T
27 fRfAsRIEYBRET EE4
ANOHEREREZER - WAEHF A
ok TAZER R A2 KT A B o AR My
R o BT ARTAH R LT 6 &N
o (1)Human Expert
(2)Literature search  (3)Clinical
databases (4)Delphi method °

fri2is B2 4o B 7 @ GBD 423k A 84
8% % » L —18 Bayesian 1222 (Frame)
RR A& 0 MBAEAES A & kR 6935 B4k
# (Findings) 48 sk, ° 3t &3% & BE4E 22 8Y
Apriori ¥14-18% W& 89 True Positive
Rate (TPR), False Positive Rate (FPR) -
HABIRABRGHN KA FRES
B R o5 BB - AL > R Bk
P&, Apriori, TPR, FPR - 34 247

Domain

XK P F 5 H A8 M B R &0 i
B/J%W“‘kl%i:{ HEMREHRME iR T

RS i Iﬂéﬁléi)b)% H2EEW
VoK E PITAER FHMGIEAR 0 B
Delphl method £ sk £ Bl Z B#R &35 ©

J B b Sk B 20T SURK AP B2 & w0 R
RISt ) 0 AR E R AR ARR A H

% > B4 HFo B MR NS E -

[4]Knowledge Validation A& System
Evaluation :

4 System Evaluation # @ » 4% 403k

B B Web-based 3% & 4Tk » 18 i 4T
E X a9 System Evaluation & knowledge
validation Z# % & f£ B & o B [ 247
SURKEAFI L35 & GY BRI B2 3t sm ok 1) 0
ﬁ%%%ﬁ RREHE o 304 ¥ R0 B
K& 5 IE o TR E R B 4 30 BIEA

B3R & (test cases) » LB R H|EF A H
CHBEERERFIESEH LR
e N &R

1. Bk kR IAZHE A

R ARCES E X L
Modified Multi-membership Bayesmn
Formulation ay#% &Mk & Rk R

SR 2 %ﬂ%“-‘ka@} At & %03 & (knowledge
fe A ERS AT A M ko B T A2
(Knowledge Englneerlng) B4z 0 EEP
BB S LR -

base)

2. T sk B 2 Internet Web-based #% %
MEHRBIEN K AL LA Internet
Web-based 3% & % F A B 53R BB 4o 3K T

RO HATREE ZN KA %K Bk
W mEAZX o (Figurel-4)
[ErEroNNEE3|FF S S U ES 0 -7 -]

P I Ew web based expert system 1.0 Generalized Bullous Disease

Dictionary Editor Frame Editor Bayesian Calculator Consultation
FUNCTION] DICTIONARY EDITOR
New term

Vi s | HIERARCHY LIST :
Delete term
Dermatopathology[1]

©[26] Dizease

@[72] Bullous pemphigoid

@[107] Brythema Multiforme Minor

[114] Grover's disease (transient acantholytic d
[184]
[211]
[252] Linear lgd Dematosis
[253] Dermatitis Herpetiformis
[254]

[255]

[256]

[312]

Pemphigus vulgaris
Porphyria cutanea tarda

2541 Subcorneal Pustular Dermatosis

255] Acute Bullous Systemic Lupus Erythematosus
256] Epidermolysis Bullosa Acquigita

312] Chronic bullous dermatosis of childhood

@r771 Rindine ﬁ
il | »
i 52 =4
Pg; N '%ﬁ

© 00600606660

Figurel.
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P I Ew web based expert system 1.0 Generalized Bullous Disease
Dictionary Editor Frame Editor Bayesian Calculator Consultation

DISEASE:]

Apriori:9%05 R
[FINDINGS LIST]

[D[FINDING NAME _ [1PR_[IPR_|OPERATION[DATE |

Examnination of skin : skin rash

[72] Bullous perphigoid

Create Frame
Edit Frame

Delete Frame

273 or lesion primary changes : K] [pos Update | /e (1999/4/13
generalized vesicles or bullae 7

274 lage is === years old : » 50 07 |O.5 Update / Del 1999/3/30
[Examination of skin : skin rash

275 for lesion primary changes : .8 [o.1 Update |/ e (1999/6/20
tense bullae 7

Pathology (LM} : epidermis :

posinophilic spongiosis s BB [Unde | 1y | 1909/615
(epidermal spongiosis with By ﬂ
lillinmilommelaion

Figure2. #z 42 45 ##

~
=

- -onRland B e-80 -9

P I Ew web based expert system 1.0 Generalized Bullous Disease

Dictionary Editor Frame Editor Bayesian Calculator Consultation

o I

IR ¥ ek [ 72] Bullous pernphigoid

”

Apriori=0.0005

Probability= 7
Calculate
1D [FINDING NAME CONDITION IDATE_|
[ Examination of skin : skin rash or lesion
273 jprimary changes : generalized vesicles or 0.9 0.05 UNKNOWN v 1999/4/13
bullae
274 age is ===vears old : > 50 0.7 0.5 UNKNOWN LI 1999/3/30
Examination of skin : skin rash or lesicn
27 orimary changes : tense bullae 08 0.1 UNKNOWN v, 1999/6/29
Pathology (L) : epidermis : eosinophilic
279 lspongiosis (epidermal spongiosis with 0.5 0.15  [[UNKNOWN w 1990/6/15
eosinophilic infiltration)
Bthlmems (T WA - dermin - oranenia =l
Figured. A4
R IBlAllal: Jay 3= =Raa] [ o0 - 5]

P I Ew web based expert system 1.0 Generalized Bullous Disease

Dictionary Editor Frame Editor Bayesian Calculator Consultation

[Please type Keywords fo consult.
[vesic kot [flacc
[ensine | [ Query I
|
a
Exarnination of skin : skin rash or lesion primary changes : vesiculopapular YES -
Bxamination of the mouth and throat: : oral erosion / ulcer on the inside of a cheek  [YES = O
Examination of skin : skin rash or lesion primary changes : generalized vesicles or VES
bullae
Pathology (LM) : epidermis : eosinophilic spongiosis (epidermal spongiosis with 7Es =
eosinophilic infiltration)
Pathology (LM) : dermis : perivascular lymphohistiocytic infilirate : eosinophil
rrodarinant YES x| =
Pemphigus vulgaris{96.1%). Subcorneal Pustular Dermatosis(11.9%). Bullous pemphigoid =
(9.5%). Chronic bullous dermatosis of childhood(2.1%). Epidermolysis Bullosa Acquisita
(1.9%). Porphyria cutanea tarda(1.4%). Erythema Multiforme Minor(0.9%). Dermatitis 0l
Herpetiformis(0.4%). Linear IgA Dematosis(0.4%). Grover's disease (transient ﬂ

Figured. #2 5/ &

3. AR B I BRER BB F T
4t Bayesian Formulation &9#% % M3

@%%%&ﬁ@ AR A BEESR WY
BT % 4 = R & 4% 4 %% 3L (condition

1ndependent)é’7 B R AL eHAEHY
B otk 4 B2 A& # R ¥ £ 8 5
(overconfidence)3 & » Azt Z A ¥ JE4&
1% 32 (non-independence ) & 35 B 1% 14 >
#ERFAE TPR 2 FPR &9 0% > MR &K
AR H oy BN

DA A 6y B R v ) B AR L 4o
WE - BEASKIRBEALELT 1L EK
% GBD AR meiESR » ARG T A
90 18 35 I i 14 &}?}%IE B BEEZ4F
53 10 EXKEKEER ~ £ LBBER L& RH
HE | é@%’ﬁ‘l@%ﬁﬁ,«# o 171 BR &
Apriori, TPR, FPR &4 & 3% o
EAN B

A EFHEGAEHBANREAR S
ML RATHR HEZ2ALBGISE R
FHELHBEEA TR D@D SR
HEHPHOCLEFENE E EBFHE G ER
MERS  LAMARSSETMIERLE
FBER BT AL -

#i% web-based M2 4 %K ehPL BT R R
X AGA BIBRER > (1) R E B R
SHERAH > TR R4EHRRE — B S L3
B Iﬂl%%@ﬁé%ﬁu%ﬂé
/f’F%kﬂ c (DR Z AR b

Internet > gzégﬁ%‘ WWW 3% % %6y S RS
¥ MAURERAZRY EAEZEEINBE

B E EHRER o (3R BB 2F 5480
5 HE2hBWE o AL RIZEALR — A
%é’m%%%%ﬂ%%ﬁ%$*%“i
BOBRHERR - ER eb N wmEL
I ey sk B > TAR BFE F ~ & 4o
WEFHAAE BN  REBANE— S0
RRLARROWBEDH AR XEA &
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MATUREE L 3’%‘%%%5’] fodR G B — % EEA MR R X B ROR IR IR S 20 B &
Bt oo AR E E M F (collectively 28 6] AT M KFFAE » B ]9 B3k B R IE
searchable) &) 4% 2k rﬁzﬁiid Bl FrmA 4K LLHRMBER LR BIEMR » £4E5)
FAl s R i FREHBANRKRER P @TIJJ EFAS BTN B **gﬁﬁi

FrmMENE LT A - AEBY R R BT R R - BRA 25 8B
AT ZZEHRRMHIERY web- based Bﬁ"‘f%—ﬁﬁﬁ—i'}iﬁij‘ﬁ'@%’}@ﬁ ’ i’éf@é\/ﬁﬁé‘
&ﬁﬁﬂﬁ B #E A% BRTAEDS XEKZ B H o PR AR A% 1] B R

REZHEBEIRHPERRA PR B2 ’/tt BB > MR REEA (variant) » &
R o A2 0y %:Jl BREAR A& ELadE o FARBIHER
BsosB e DA R R RER AETRER - B 3 Bl BRER > A7
R J§ #+¢9 Evidence-Based Medicine 7F# 3t HEEZRGE IR GERSE > HIEF LR

HATEh 5 o W5 X ERZ DB 0 AR RE N XK EAE B
Pl E R B TASE 28 41 o UK
CiERR A RARM T > H R EE 25/28(89%)

# *fié’m:)‘bf% HERFRAHTEER RN
BB NSE L K RFHER SATSBRAA T 0 AT A - (Tablel)

BASET WS 3 M ol iR
BP [PV |GD [PCT |DH |[LID [SPD |BSLE|EB.A |CBD |EM
BP 7
| A% 6
GD 1
SRR [P.CT 1
Z TR D I
LID 2
SPD
B.SLE 1 1 4
EB.A 2
CBD 1
E.M 1
Total
Accauracy value = 25 /28 = 89.29%

—] =] N O O | =] =] =] O]

[\]
(o]

Tabell:(1)B.P: Bullous pemphicoid 2)P.V: Pemphivus valoaris 3)G.D: Grover's disease (ransient acantholytic
dermatosis) (4)P.C.T: Porphyria cutanca tada (5)D .H: Dermatitis Herpetiformis (6)L.1.D: Linear IvA Dematosis
(7)S.P.D: Subcorneal Pustular Dermatosis (8)B.SLE: Acute Bullous Systemic Lupus Erythematosus (O)E.B.A:
Epidermolysis Bullosa Acguisita(10)C.B.D: Chronic bullous dermatosis of childhood (11)E .M : Eythenul fultbme
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