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Auto-classification system development of symptom data in electronic
medical record
Kazue Tomita*l, Tadamasa Takemura*l, Risa Sakurai*z, Koji Uemura*z, Haruhiko Hiramatsu >
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In this study, as a first step of the connection between electronic medical records and EDC, I focused on "symptom
description” including adverse event data, which is required to be collected irrespective of the disease area, and aimed to
construct a system (classifier) that automatically classify whether the description include symptom(s) from the
descriptions in SOAP. The subjects were 10000 descriptions of S and O items that are considered to have symptoms
described in the SOAP description entered on the electronic medical record system by physician and nurse at National
Cerebral and Cardiovascular Center.

The accuracy of the classifier was 82.7% for all words, suggesting the effectiveness of this system. And the classifier
containing all words was more accurate than those which restricted subjects to medical words. That shows that the words
other than medical ones were also effective for the classification. In the future, it is desirable to change target to improve
the accuracy of this system. The final goal is to develop a system that extracts only symptoms from the electronic

medical record data automatically and export the symptom description to EDC.

Keywords: Electronic Health Records, Adverse Drug Event, Clinical Research

1. #&R

AR BRIRMFZEIZ W T IT LS A D IE (il 3 -
452 (Case Report Form: CRF) (k> TUES N TV T
— 2 NEA)T —F#H5 (Electronic Data Capture: EDC) 12
o THEMBENDEINTR>TB, EDC 1L, A Z R D7
DI = — D EREBEE R T 20BN, T —F '
=B WTEEERBEMCANIN T —2EVT )VZA L
WICRAZENTED (BEEMPRIERFEOZEMEHREYT
IVHALNCHYRE TE | AR IDZENTED) . AT)
REDT = ZHEREIZ LI RIEMN R O HFEE /) — =7
SNT=T —ZPNETTRE CTHHZEEITLD, JEB]T —F D
TEECTOREMAINE CEAEE 2 ORI MDD, Fio, KES
R FEIRBR R A B 97 0— ULaBRIZ B\ Tid, EDC O
FIHIZMETHD, —7F7 ., EREBIZIW TS ICT OB AN
W7 BRI IR E BB LTV AT L2 D
AN TVD,

oL, BURD EDC LB HNLT VAT LADOBTT —4D

HATHEHLL, B LT HE I FICE RSN COET — 2%,

SRR Y FH N EDCIZ A LEL TV, 22T, EDC T
ROOLNDT —HF DL LIIPFTE 2EkLH (SOAP Fo#f) &L
TV —FTF AN TSN TWD, BRI W TR &
I DLTUE T HZENROONDI A EFLHT —H
# . SOAP FLHUZ I 1T D HEIRFLH ONFITEH FNTRY,
INHOT —2% NFCTHHTAZ LT T30 50030/
ETHD,

2. BW

KAFFE T, BT HVTIZBITH SOAP fe#) D H #RY
WICEZRHIBIL, HERFELHE ) 2 3 Eciil 453 27 2%
e N el = 1= P B

282 0380000000000 38th JCMI(Nov.,2018)

3. Ak
31 AR

KGX, ENRER SR ST B & — TR, BRI
SO TETFINT VAT A EICATIESN SOAP FE#iDH 5,
FERDEHEIN CWDEEZDNS S, O THH ORt#iT —#
10000 U7z, AR AT A, Z4s 10000 07 —212%t
LT, HERFEH ) NEINE NFTHIEL, ZOHER %
BT — 2 LU TR 21T RIS E T 0D
NEINEBEIIHIETDLDOTHD, B, ZNHEDT —
ZOFNZOWTIE, EfER#H L Z—mi % 8
SOREEZITT,

3.2 REAE

3.2.1 HERT—2DER

BT O S, 0 HE DL T —ZITH LT, BRI
FEBIRRE (CL o TERFERN LI HE L, DR FEHR
HY (EHD Nix 17, HERE#EZ L (A 230" &1,
HifiT —&ELI,

3.2.2 NEEFDERE

WA, TERERMRITY & Rl UT=, THRERMHT TIL, EHH
REREE ARSI LTI R R AT 2R MeCab™® FIV N CHLZEIZ A EI
L, 8T —xELI,

DHEHIROBEIZOVWTL, IWRERBTHIZL>THND
FESNERTHLTID 241 5L, % SOAP fl#i% ID %
FANTZ_RI ML TRBILZ, ZRHDORI LT —H B IO
SOAP G DIER AflT —2% AT, PR — & —
~3 —>(Support Vector Machine: SVM)> |2 L Dk 527

BIBMERIEFRFESAR (BIIEHAERERFIFMAR)



2-E-1-202-E-10 00001 000000000000000000000

AT o7, BARMIIZIZ, scikit-learn” 54 7 5V & AWV #
SVM Z W FEHER AR L, EE T o7,

3.2.3 HDHEHRDFEEFE

ISR OREEE ROV TR, 10 2 EIRS ZEREEY & H
Wz, RIFETIE 10 DEIRERESR , S o8l —4
ETANT =X FEOOT —ZE%E T —2L 1T 10 [BIREDIK
L., & ENCEHSNRBE DL 2T N OHEERIEL LT,
Fo, HHEERELC, BBERE RGOl ERE
FEEDLERRICUTZLDIZ O W CEHM AT -7,

4 R
41 ERRABREFRBRREBICLOINERRE

AR AR BRI N U R, s sicBIL <
v, B (DERFTH HY) £y 967, AFI (DERFTH I 2L)
$s 3,672 THY, O HHRICEHL TIE, EFIED 1,285, Al
Hs 4,076 Tz, BAEDERFIN 2252, 7LAD 7748 BT
otz FERERLTRT,

1 FERR

S 0 2R
JERFLHE DY 967 1285 2252
JEIRFEEZRL 3672 4076 7748

42 WRERBHTOER
TERESRARAT DFE R, IR HEE L2 TORER KT
13856 FafH, EHEHGEERIT 3480 FEFH CTHHT-,

43 HEEFROMEEEFITE

BIEREHRE WA O 10 5B Z R E ORS Ra £ 212,
EFHEIEE VA AR INTRT, THEE TR R
BRRBE LRGSR OA oY EC, [ FHIEARZE
THEEE L 72/ BRI K DI IR B O O E T D, £z,
EREIIAER GRS Y . AFEUTERTE L0 E R T,

K2 BGREHRITI DR R

T
EGI% A
FERE NS 816 1436
ABlEK 296 7452

IEf## (Accuracy) = (816+7452)/10000 : 82.7%

@A (Precision) = 816/(816+296) : 73.4%

FEELE (Specificity) = 7452/(7452+296):96.2%

{41 (False Positive Rate) = 296/(7452+296):3.8%
{Bl&ME=R (False Negative Rate) = 1436/(816+1436):63.8%

3 2: [EHREEEIC LD R R

T3
Ef%K A%
FERE Ef%K 741 1511
Ak 436 7312

1Ef#2R (Accuracy) = (741+7312)/10000 : 80.5%
1 45 2 (Precision) = 741/(741+436) : 63.0%

5 L% (Specificity) = 7312/(7312+436) :94.4%
14 54 28 (False Positive Rate) = 436/(7312+436):5.6%
e 2R (False Negative Rate) = 1511/(741+1511):67.1%

5, B

SRR ERRALIZS G O EROBEIL 82.7%, E#
HEEZAWEEAORKIEIL 80.5% Thol-, 22T, %%
FERRHEICRE LB A LV S ERE R R LGB A D)
DGR AL B I ERHEGEUA O BEEL T 5 LT D
ZENHERIEIZ, ZAUE, B, S F720E O TH B ITAERAS
RSN TWELTH, ZNEHT O T REH N b5 E
L IR R L (A LHIBTS D ATREME DS E O 20 T
HEHEERIND,

F7m, EBIITE ] THLOIZ & RIS r— A0 4
TEHEH A RLELIZBE T 63.8%., [EREEZ N SREL-E
B T671%EmWMEZRLTERY, EARIIIFIER TRV, &
WOHIEIE L CWAIM DD, bolh, A HEIOFEETHW
7= scikit-learn A7 ZVTIL, T 7 ANV IDIRTA—HHE T
FIALTWS7=, KOREEN RS REMLH D, — 7T,
R ZE CRIA T 5B — EORE BLOHF R RN
RKOLNBZENT RS, SHIZEDISRESTRIATS
IO TIRFT DB RHH,

6. #Eim

AWFFETIL, BF /LT E EDC DHEHEDE 1| ATy 7Ll
T, BRARAFFEIZ W T, RIS DL TINE T HZ e
TORESNAH FEHRT —# & Te ERGEH 23t E LT,
B WNT VAT JZET D SOAP FLflin b A BRI 5
AT DOWEEEFT T, BT —2 LT, EBRICHESR
BTSN SOAP IR L T, B EINER DKL
HIELIZbOZEHAT —X &L, SVM ZFAW-CTH BB A
T IEAERR LT, fil 0, S HERR O 1L, &R T 82.7%.
ERHEE R RELTZHL DT 80.5%D IEERTHY, K AT
ADOHFHENRBEINDHEEBIT, VT REH T — X &R
WFGCI R CE A Al REME S RIB STz,

SE Ak

1) TRBRZDRICIEZEDE. IBRIEHRO IT LI T 28 E — 1883
FEBONGINLORE — BN A AR EMSIGRIEE
#—,2008.
[http://www.jmacct.med.or.jp/plan/files/it/ct it report 0811.pdf
(cited 2018-Jan-08)].

2) ETEEEEMNE L THERBS. BT VAT A
RS JAHIS L~UL 3 O%FGE)  JE A 55874, 2005
[http://www.mhlw.go.jp/shingi/2005/03/s0303-8a.html
2018-Jan-08)].

3) WA RRESRMANT. AASREAEOLKLMRE: 2m T, 2015:
22-23.

4)  [http://taku910.github.io/mecab/ (cited 2018-Jan-08)]

5)  [http://www.sys.ci.ritsumei.ac.jp/project/theory/svm/svm.html
(cited 2018-Jan-08)]

6) RS AT AR ERT. Python |2 A8 A 4
— 24, 2016:35-36.

7)  [http://scikit-learn.org/stable/ (cited 2018-Jan-08)]

8)  [(http://musashi.osdn.jp/tutorial/mining/xtclassify/accuracy.html

(cited 2018-Jan-08)

(cited

00000 38(Suppl.),2018

BIBMERIEFRFESAR (BIIEHAERERFIFMAR)

283



