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Bidirectional Conversion Method between Inspection Values and Clinical

Phenotypes in Medical Text

Hideya Yamamoto™, Kaoru Ito™, Ken Yano™, Shoko Wakamiya™, Eiji Aramaki
*1 Nara Institute of Science and Technology

The amount of medical texts has been increasing recently; it naturally leads to the situation of that secondary use
of medical text data has drawn much attentions. However, there are a lot of problems in extracting medical
information from the data written in natural language because natural language allows various ways of expression
for one thing. For example, the concept of inflammation may be expressed by simply “inflammation”, but it may
also be expressed by using a pair of the inspection name and its value such as “CRP 25”. To link a concept with its
various expressions, this paper proposes a method to convert a pair of an inspection name and its value to a
clinical phenotype. We used about 45,000 case reports collected from 2002 to 2015 as our materials. We extracted
SIE (Sets of Inspection Expression) that consists of keyword, inspection value, and clinical phenotype. In order to
evaluate the SIE, we used co-medicals’ opinions and a medical guideline. As a result, SIE becomes similar to
human understanding and do not match the guideline. However, we should be aware that SIE depends on who
wrote an original medical text and what context diagnoses were taken. We suggest a method to deal with
inspection values in medical texts and hope that the method triggers off developing a method for these expressions

that machines cannot easily deal with.

Keywords: Natural Language Processing, medical text, ICD-10, case report, EHR

1 [EZL®IZ
BT (LA, IO T ERER) 1X, W20 BiRBEET
DEEOERGBETRIBR L FRIETHY, BEFHRIHER
FRLEEENTVDEEZBNDLOD, H SRS FENLEL A K
TRIESE D OW L LR BB ZLE ENTERY, FNEA
XN T, 22C, ZhvE ZIRFIAT 270 L7030
5 RO B BiH 04 0 B 8o —F 0 &2ATHRSE
DPIUTAEIRRIATHN TG D2

2L, ZRETOHARSFELBLY AT 2345 (b LT,
BAEAFT) ELTRBASNERBHOHZEWOILONEL, ik
SNTEHRE T VICHI T AITIZE TR, FEREIT, &
TG, HAEREMH T 256, ERSAFELTERIE
SN TWDEHAOMIZ, REMES AL TODLEARE N
EZBND. LLRND, BUROSFELE O TIX,
BENSIEROFEH AT 20X NEETHY, 1ERITHE
VIThNTI o729 .

B ZIERAEICBILC, A s AR BRI BL T
DIOIBRGAENEZHND.

1.  CRP18.8mg/dL ERIEIED EH-EFED
2. CRP 18.8mg/dL
3. CRP188&tmfE

Bl DI, BRI RIE G | EVD 4 A THHFES LT
WAL EITL, ZNETOEFELEOPWHI X R THY R
2, B 2 DX, FERSTEEE T, BIcEE L TRESN

%, F2Z, Bl 3 OINTEMEEEOMIRO H 0GRk S D3R
BHIFET 5.

FIT, ARFZETIE, Bl 3 DIHBRBAEESIER D ESITH
BT BB EUEL, IR A Sl R TR 3 MR O Bh T
—HLFHIET, LRl LTRSS QOO W R BRI KT
LCHROF—U—RE 52572 BT

T, MBLRDIEGI LT — 2 (281) D5, B E i
WOF —4 o b 845 (366), I, FNETTIC, B
TEMDIFR~DZEHTTIE K OFRIR DS DA E ~ D ZE W %A T
5 (4801) . WAL, RO 4R, HARTA LDl
ORI ED HRIZ S > ThEE S % (55 .

2 ##
AR CIXERHRT XA LTH AN ESIESIHREE AV,
RETIL, ZOZEIZDOWTIR S,

21 FEFIERE &1L

JEBIREIL, BRGICEREZNMA THRETDLOTHY, ¥
ANV, B, F—U—F, K, #HE, BRI (R,
[B150) O RSND. ZORBITERSICIGETHD, A
LITEAREFELTENNTEY, BB Tkd 5T
AR

22. XEH
S EEHDIE, HARNEZEEITT2002 £ 2015 4R IZH IS

JAMI B37EEFBERFESGAR (BISOAXERBERFIRZMAR)



SNHOTHY, ALMHENLIUNET 10 OHURIZ/S T B,

Hi 4 (AR R DM T oA, BT 44,761 - CTH5.

2.3 T
AR 1 BTk 72180, JEFIHRE OAR L O TR A UIAE
(LENTELT, FHEMICESTHRW SOV, AREETE
DI LEENHTEBINT ELDOEREH T 5720121,
ZFAOFE A X I RBVEWOLER DD, FlZIE, FEES
SERIZEI T ARBABNKDE, LT 4 Y DOERHFEIC
KilEshbd. 72k, ZZTWVOREBMEIRICEE 3 2R BLO
FEHET ICD a—RICE B TEDNE I E UL LT,
RSB 14 DR LIE GRS 28 Rk 1T 5%
1 OHBBEELL, a,b,c,d OBIRZZEI 330 £, 76 1,41
5,41 R E .

xR 1 ERTTANMIETAEREORE A E
KETik 1 Wi

a. 4w WAL | R
(B3T3 )

KEFDNT-ED
T, — I
B4 L TED
H0.

i i L JEIR 720 Tk
EZ i )7 — KRB0
3, [EAL 4 +E
RITa—Kk»-o
<, 2—RM
DN T VB JE R
TH DN ERAL
K\ EoFARZE
Ta—RpEDS
A, TXX @
YYD EHIZBhFE
oz Ta—
R3O A
PR RUT | A4 + S E,
Pk 21 TR A& 4+ IR AE,
WAL+ BE,
A4 +
RETa—KFNn
H{XHh.
BRSNS | R AR AR S
HERBL.

b. A4 A
BN CWAFRE

c RS
BRAMEDRIL

d. DD

3 Ak

AIFFRDOEART AT TIZLLF CTh%. £, [CRP 18.8mg/dL
ERIERED EREZTBD | EW -T2 A 4L [CRP, M
[18.8) LR FER KT RIERS ) B LT T — 22 K&
WIE 5. ZZCHRBEREHARAEEOMREAUE T
DL, BORBIZOWTIREE Z DR OT N EHN,
MRABEMOFEEIFHENTED. ZOMEDD, WAL LM
O THELIZGEIZ, RET 59220 TES.

31 REBE-BRT—2VbDOEE
F9°, BMAE IR T — 22y hOREEE T IEITOWTRARD.
KIBDOTFFHANT —F R LETLIZREIY, D% % DLE
B, F—TU—R-HHERH- RO =03 L1Z T 500
HEFHE TS, 22 TUIF—U R, BEAEZELTRY,
BMERBUL, 4% —T—RO#HEED 3 SLFELNPDIFEST
WAEEE LT, RBRICIE, 40 hhiH#s MEDEX/J® 12k~ T
IO H T, RANTHELL = 0% .
2L, RIS DWW, BERBO#HE: 25 FEm s
WL OITEY R B RO L FHEEBRY L, ZZ IR
DEFNTCNDGEDIER ST,

Bl %X, TCRP 18.8mg/dl EHAERIGD EFHZFROH 1L
TRXRAMIHLTIE, (&4, BERH, R = (CRP,
18.8, RIEKL) EXNENEED.

32 BREE-BREOLH
BAERBUCHRE L CODIRIROTEIEE I, BUEO 5%
HIENTED, FEIZHT->TlE, 1ODOBELITKLT 10
A LL EAG DT fRIR D Bt o7, 2 FEOMBHIRL T, X
Bk VISR LA 4 108 (R 2) x5, 3. 1 Ok
THIH L. ZO/EE, Hbizx LT, MR 33 Eon
7=.
F 2:HHEL-BRERA LA 104
R4
WBC
CRP
CT
HbAlc
CAG
Hb
JiiiNES
Hro—
Cer
Cre

PUFIZ CRP TOHlERT. KORRIT EDDIAID, i KIH,

50

=M, Rl SR, R/ MEEZERE R
FLTWA.

1: SRR T HREEDH (CRP)
4 RE&

AIED FETHH LT =203tz AR T A2 LD
(4.1) EARIED L (4.2) LV — DD FIETITo T2,

JAMI B37EEFBERFESGAR (BISOAXERBERFIRZMAR)



41 HARSAEDLE

HORE DKM E AN ELTRITEY, TOMMBHESEED
Ho b OLWMIEIR AR X AT 5 T o=, HARTA L LLLE
LT, EDXHRENRHY, EDOXIREBUENHHDNE
.

411 LLEXR
HARGAABRENTODNE L T R ELT. RA TR
RELTlEZRAT. AT T O THS.

R BHAFSFAVITEIT 2 MELERORIEG

I (e L) HERR
180 FE & ILE
160~179 Hp S o Il
140 2L E S # e LE
Vi)
TR IfE 90 i
140~159 R i I
130~139 1E e
130 i TEH I+
i)
B AR E 85 Al
120 i & 38 1fi T
i)
eI 80 A

412 A%

TARTAANGHSIN TODRAE IR DR EHEREL,
ARG SIBAE - RO E LB LTz BRI D8R
BAEDOV U, H— MG =M A OFHEL,
Al — DAL L THEEOIIRBMEOND5 813 — AL
EDT, RO, T, WEREW TOMES, JLE
i (e =) LI (e L) o0 —FE R %
0, BT R ANTRBMSNDDT RS MENZE ThHHE
B, ARG OV R S S L TR T

413 R

MEICBELT, MEDEEDOL e ZF U5t T DR %
2\, EREIE 109~177.5, &lfiE 82~118.25,
T avZIREEIL 70~165, B IMEIE90~189 LWL P THY),
HARTA AT TN R fBIRAZ T, HARTAL T
IZIEH MEEE 2 HNAL IS B ML ED RN 52 5

-

300
% AN s %
% %
o

2: BAERICH T HREEOH (ME)

& 4:MEEBERDIIE

I (Q1~Q3) fiE R

109 ~ 177.5 BEikiEy

90 ~ 189 5 1

82 ~ 118.25 A

70 ~ 165 DEPZAIN =
414 B

MJEAEBNZEDHE, TARTAy Rzl e ifED 140 ULk
DG EICE TR T B VIR R H DA, A RlIES
TREBMEEFEIRO T 2R T DL, EHIHE TIEIEN
ETHEIMESWSIEIRE 5.2 TWDIEN DD, ZOF)
b, WIMEEVHBEASNAFRG, BROBSGIZHBW T 6
& 26> CHE S, MBI DHERIZZ ORILITIET
TN NRRDLVIZENEZSND.

7220, RREL CTRE NI, REESSTE
LA LKTEDGEOM G ERINLTERY, MUy#FHE
BT NADEY TIH L, ZIERERZ DET NV OBHAB Y
BEThoZlbbiore.

42 ANFEED LS

EFREEE D, 55— OOREBDE /DA% ZE I L
WELRE TS, REME TS 2220547572, ARIO
BE L ARTEDLIRENRHY, EDEHREEENDD
DOERRETT 5.

. N

421 LEEIR-FHiE
A BT RE GRS O R 3%, FAEDE 3 D A& Fa LTk
BEICL, BERRGET 34 (WFHE | 44, BERIRHSRERRE 2 47)
DAL D SR DR AENEDER 3 2 HER L 7= D% 30 4
FOME L. MAREIZIL CRP 2RI, ZiucHvz
XEOHIELLTIZRT.

Jemiti 253 20091121 15 A7 w4 PRt AT LA gt

[EERBIRM D 14EG  FEGDIE 68 . Bk, AMATL D 38 A DR,

R - A % 5 L TR o i S B K TREA 2 R T v e pER © il & B

fxdn o7z, HERFE L CRP 23mg/dl & Wl & o diaf #4045 X 15 bEERIC

AL <, FBIFIcd CRP 20mg/d] L KA T H o 4 &y, FTEMEHAYTY

BeA A ABE & 72 o 72 ABtH WBC 8140/ u1 7225, CRP meg/dl & WD 4

JEATR, B X NERE CT o THEEABREOIRL = bt 4 v 2B

& XD SEPEBR KB & WL A, SUERE GO PRI 35X 44mm, K

Ak 20X 18mm T& D ULEMRO BRI IEW LKL, 7L F=v

40mg/H i X & WL R B L 7= AT 0 4 FIGEDIGE: 2 HE & ) e

R - WML . A7 0 4 FHtG 2 8 1t CRP ML 7

L F=v % 30mg/H~ LM L7285, RAESE G0 BRI L 2 ORNAR

AR A TG b Y IECREAERR P Th 5. SHMAMARD hids

FHHEMEER L T 5, <br>Z i ¥ CORE CRARR L ) FHLEE OiER

B 0—K, BENSVEFITRT A Fic k3 NRIEESEHL v

5 S R & R0 3 88, % OEBHRERH - I L0V CRAYI RSB,

X 3:EERICALV=-XZ45

JAMI B37EEFBERFESGAR (BISOAXERBERFIRZMAR)



422 R

FERAX 4 TRT. I I7 ORI T O CEIZA STV
E, HEEIBBRE DD TR BUE TH 5. BT, K55
FOF —F /N RECTHEE LR EAR THD.

25

20

Estimated Value

0 10 20 30 40 50 60
Original Value

4 HREBOHEREETT —F DL

S ANOT =0 (HHAOMEE, ¥R 1XZ 1 (0.16,
0.28), (0.26, 0.51), (0.23, 0.47) THY, L7 —%& A
M DR ITF B A DT

423 £

ZOFEBIZEY, REEEEOMROBIZIZT—EDOEENH
DHERIpED. ZHUE, TE%$/£®jtﬁlﬁm®aér$7bwTéﬂ
72eBE2%. T2, TOEBRTHW-T —#IZi% CRP OEN
60 ZHZDLDONASTEY, TOIH BB EHERE N T
HCxP, ERICHELEX CWDHIELEZLND.

b BE
ARTI, ThETRBO SR Sh TEERT X AN
DR RIS HIEELT, BEA LRE D7 2

HL, THUCH L TEZONDMREMH 327 k&%,

&I, A DIER~D T 15 K ORRR D %1‘%
BIE~OEMTEERE LT KRN E LN L]

FEGIHRE LIS D ER T AMI L TR IEL# LIS E'/\,

HWE DRI T2 T —HR—=ANELNBIEAHHIE NS LT,
ERICHG ORGSR N R0 E 2 5, K
~OJEHEZ ZDBEL, BETLILERDDLEEDND.

6 HhHYIC
INETH, EFRTIANT — 25O i34 7 0O
FICFRE SN CTET=. AT, TO®MBEZBLT-REL -
BREMORIUICOWTHIZ D ATRENEIZ DWW Tl 7=,
ARG FIEL, TARTAAANIHTIRWEH 72 4678
FEFR (B 20, MEIZBTDE M0 2y 7 IREE) - H AT HE
Thd. ZHIUZES T, BIRINSEZ DI 7B B A5
ZENTELAREMEDR®S. T, BREEL T, TR &V
TR O BN ZET HND.

LH%T, RERILOLRLLT, B2 2R IEERD 71k

JAMI B37EERBERFEGAR

DEEAEFENLZEEHIFFLIZ .

St

T DT, EBRICH L TLIZE ST R R R E B 2
FAFZERL OGNS AT I IR R L S RRFgED
— Wi, JEA S B A R A B A GRS 5
H28-1CT-—#%-008)

S E XAk

1)  Aramaki, Miura, Tonoike, Ohkuma, Mashuichi, Ohe:
TEXT2TABLE: Medical Text Summarization System Based on
Named Entity Recognition and Modality Identification, In
Proceedings of BioNLP, 185-192, 2009.

2) Wendy Chapman, John Dowling and David Chu. 2007.
ConText: An algorithm for identifying contextual features
from clinical text. Biological, translational, and clinical
language processing (BioNLP2007), pp. 81-88.

3) C. Friedman, P.O. Alderson, J.H. Austin, J.J. Cimino, and
S.B. Johnson. 1994. A general natural language text
processor for clinical radiology. Journal of the American
Medical Informatics Association, 1(2):161-174.

4)  EHR (Ill M) L1, —JHHESS, KR -F, Wi, i
YobEin, KITAZ. BRI RO M E il
J:xﬂ“’e‘ DREMERFCTHN O BBl PR e
2012; 32(Suppl.): 288-291.

5) REE, HEMT, mBEh. EBRT T AMEN T OO0
DEREMHE LA L4 RBEH. 5iay:
&= 05 28 [AEERORS 2017

(F18EIHFERBRERAMAR)



