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Feasibility study of the mapping
between Japanese drug codes and RxNorm concepts

Eizen Kimura™' , Yukinobu Kawakami*', Takuya Matsuda"'
*1 Ehime University Graduate School of Medicine Department of Medical Informatics

The MEDIS HOT-13 drug master integrates multiple drug-related glossaries in Japan is widely used for coding
prescriptions and medical fee claims. However, there are few use cases of HOT-13 codes as a component of the
medical knowledge graph (KG). To connect the drugs in prescriptions with KG, we should define the mappings
between HOT-13 codes and the concepts that form nodes in KG. We considered RxNorm as the first candidate of
the controlled vocabulary that would be highly cost-effective from mapping. OHDSI projects used RxNorm as the
standard controlled vocabulary for mapping international drug vocabularies. We translated the names NHI Drug
Price Standard into English using NICT's TexTra and mapped translate ones to RxNorm / RxNorm Extension
concepts using USAGI, the OHDSI's concept mapping tool. The RxNorm Extension was developed by OHDSI to
extend the RxNorm, which originated in the United States, to meet the circumstances of pharmaceuticals in various
countries. The number of mapping targets was 17642. A sample of 100 items was extracted from the mapping results,
visually verified, and corrected. All items were mapped to RxNorm concepts: 43% to Brand (unique product level),
47% to Clinical (generic name level), and 10% to Ingredient (ingredient level). The concept classes were 41%
RxNorm and 59% RxNorm Extension. The results suggest that a combination of machine translation mechanical
and manual approaches can be used for mapping at the ingredient level with high accuracy. Considering the
application of knowledge graphs for pharmaceuticals, the mapping accuracy should be increased. The future tasks
are to confirm the mapping by multiple experts and to study the Japanese-specific extensions using OHDSI's
RxNorm Extension framework for drugs that are only mapped at the Ingredient level and are not listed in RxNorm
due to the lack of the Japanese variations of dosage and strength.

Keywords: RxNorm, HOT-13 Drug Codes, Terminology, Knowledge Graph

=1
1.8:

EFAG 700 FE B L FEDO— DIZER S B O AR E
BFREORFTE, FORBFIEITL > TRUR S Fnikiz T
TR AL THiT e i OSSP IEM DB EMOH LT —4
I TFIEERESL T D280 KFT N5, DA EICRBWTCRE
BEDBINT LT, WD BB T HEEENFIEL
TWD, BRI R &L RGO E O EEN
9\, ZD7=8 Real World Data(RWD)ZFI| FH L7=F3EI128
W CHBIMECIERMEE AR LT — 2 O FEOB RS
HHENHREETHD,

BZ12. &V~ F BREF BT 28BS OU A7 R+
WZDOWCERFWT —Z X —2% AW AR 10
REICESESOMMIE ATC /A EERRE O E AR TE
L7z, L2, ZDKFD phenotyping (2R3540 A4 ¢
5 LoV R—=AR)EIZT A= R IR TORND T
MOFFIEF LD FHHSCHRHT O B SO TR E 2L
T A\ IRRE D RS FE DS 23 FIREME 385, F7-, OHDSI &
VWOEBERZ: RWD OFFZEZ L — 7 BB W TEIA E O
RWD Z#A L CTobrd 572512 OHDSI Standard Vocabulary
(OSV)EHELEL | & E o EHK N HFEZ RxNorm[4]DRERIT
< BT LTS, (HL, DAEO R EHE RxNorm O
AR TOYE 7 PaEi T2, OHDST O [EE
HO7RREARTIFZE IS N CEZRUWREED B TUND,

IO DEN O BRI BB IE 0 S O e
BAIL, EEERRHAGEEICe oy I T8N EEND, L
MU, EDIL7eHEREA R ORI AR A B ad DA 352
CIFHLFER I BEEE G A A T 2T O

il HEE R IZ OB E OFE S HFEE IS T A HEE~
w79 % Knowledge Graph(KG) % B 352 LT, D%y
RN DR EEZ TONAIINCTAIENTE TIF AR e
BT, KG OEFRITAFD LD, AR Tlx, KG DEFRIT
Lisa Ehrlinger HIZE5TF Ly Y7 I71%, fE#ERIGL T4
vhaY—ITRAE L, HEdmgRa i L Oz ik A g &
FTHO[S]1EVHEEIIAHES, FEalk LTo DI EH O AT ST
72BUNE OHDST O E BRI RI72 1% 5 RAIFZE D SN ~D
T D, D E O E IR ORI HREE LI THRESh
2T Lol ST TR AL A BRET 5, FD B HICTe
T, OB EOEIRLE WS THFEIC S H S TSR]
FZEE~D~I T FDOwo U T ERIALIZ LYY
TTT7DTaREATEAERL | 5% OBOAAAIZTT T FRE
YR,

2. Hik

OHDSI IXEEER7e RWD #F584 83 57012, KEE
SEE SR EAE BT L. RxNorm 2 — R KETHARS
WD EIEMIIFAELLRWAITE, AREOERICTHH ST
572812 RxNorm Extension [6]% B %L, OHDSI @ The
Standard Vocabulary ([ZUNFT 224 T, K EOEIEMLZH—
S & —RTERB A REIZL TV D, £/~ RxNorm 1%
K& IR DO HFEE LD~ T RRALI TN D[T-
11], F=, ENHO=yE T EBELT, ENENOEIMH
FEEOa—R TR EINT=F Ly I 7 EIE A TED [ RE
PHERHHZEND, RxNorm vy E 79 ELGRIRLTZ, T
72bb OREOESEMIZEAT D HEEHD RxNorm O

AXERERYS B4 DERERFEARS (F22EHFAERBRERIFMAR)



@Ei/\@ﬁ%?ﬁb%@“é%v/ DT ITENERT DL AL
5, FDT=0ITE, EEF SO FHEE%Z RxNorm ORE&IZ 1 5%F
1 &:iﬂi\fj‘ﬁév/t VTERERL, FOvo T ERBLT
DTV VT TR T DL/ D,

OHDSI 6 HFEEA OSVICv o 745 Y — /L L THE
& TV % OHDSI Usagi[12]% K f 95, Usagi (3 Natural
Language Processing (NLP) /L& W T=o L 728k T
LY=L THY | kEx fﬁaﬁﬁ%[ls 4] TRHIHEI TS,
Usagi I3F8ESNIZHFEIZOW T, Apache's Lucene 24 L
< OSV Dl Emi%uawmur“ FEBGZATUN, 0 205 1 (58
2—F) ETOEPEEBITEE DO~y VT Effia iR T
5(X 1 F), OSVDOL AN TS Athena[15]4Y, RxNorm
& RxNorm Extension @7 —%% AFL ., Usagi DB
T HFEELL TR ELT-, £/~ USAGI OE{EAL> /a/é:
LT OSV TRESNAEERSTHY, 2>> OHDSI TE
ST Drug”’R AL _Eﬁ“émﬁ@ﬁ%@ﬁkbfﬁﬁﬂibto
AL, USAGI DEALFHIEIIHFERFLAN—ATHY, [&
SO FZEEATER T AL FIRE D, F-. SUFHID
Ll ToHAHD T, RxNorm DR FLEFERENTZEIK LA DR
FEEIIRICFIEICHEILL - DITHi 2 A2 N~y TF T R
EOLIENHIRIEND,

RxNorm DFEFLIIRL D4 . F &, A, WS4 T
RSN TEY, ZHUTIEWE L E RO E T THDHDNE
HMAEEEEBOERLARTHoT, ZZ T NICT O
TexTra[16)&FIH LU ERAFETIRT D, 7 7 4/VRORRE
JRAEC TexTra MEHER T o= E LA X2 — YA B
TEFS FIREZR I GEE L REE T DMREZFI AL . R34 L7
EL-FREA RS T2 B A REE LT,

MEDIS [E3#£fh HOT 2—R~<vA&—I0 R4 e L
FER Uz EE SR 45 % USAGIIZONT, 1 £ DL E 2—U 0N HAR

u_J:O'/C"?/E /7 O)Eﬁmu {Ikﬂzé."iﬁﬁj—é ( 1) °

FHRE LB D~ v B IR EE LR L oRRt o7
BIZ, USAGI IZE > TRESNIE (LUF, () &L
B — U AN AU S (BLUT, SRS Lk
% )&% (Ingredient, Strength, Dose Form, Brand name)U)/\ﬁZ
FEIZOWCHIRE T %, OSV [ 3kk # 2l FEEA AT
572912, OHDSI 2Vl BIZABERIZXRIL T OHDSI DVEHS

DRESOFHI T CHD Concept ID ZEIVIEY, £ Concept
ID L4 % OFEHIHREE OB S —RH A T HFET— R 2%
FF 7258 (Concept Code)lz~vw 7 LTS, ZDOHT
EH LD~ T v 2y T —271F RxNorm DR %
LTRI(X 4), EELIETIHEM R N —2 DIERS
BEHLTND, OSV D&My b —2 2R AL C, itk
ALBHAMAZTNZENIZOWT, Y ALY EALISNE
TAM AR %, ZLTZ0 2 SO AHOREST
HOBEERE (LUT ., A EEER) Ml &S A &IcE
WTHBEL T D BRI A L7 BEERE TH D, RxNorm 61
WL Ry N — I RE %59 AR, (R T2 B IHEOE W

WCLBIVTRAEHR BB EZ EFRKL TV 5, OHDSI &
RxNorm D7 T AER[TNTHESINT, FALEMEE 58

PEDOXHGRRE~ T (LR, Bk~ 7)) Lin (3
3), Tbb, AEMARNFE S BMAZOB~yE LS
FEAVTHELUBMIOTESEZRE T UL, ZOTE

AR S R A AU L CIEfRE B | &4 T B e
L’**u\

R
USAGI 2L HEI~y B ZOxt Gl o2 FE I X

AAERERYS B4 DERERFEARS (F22EHFERBERSE

17642 {H T o7z, DHH 100 5 HEIEAMTL, BHIZE
HEMBEEOMRE FENCLARMEL FIEL THRABEE
RELIZ, E‘%%E’Jrg#% ¥Brand Name J&ME2 (R4 T 280
HECELD T2 Brand’ |25 FAS NV OBEE DS 43%, brand name J&
MR LW I A2 L 72 Clinical |27y FES 1L DM
DS 47%, Ingredient O B OB E D 10%Th -7z (F
1), *Brand’i% 3£ fffi 3 % ’Hﬂ%ﬁéhfwé?iﬁuuz i
2 Clinical’ 28 — x4 FRAH Y ThH B, "Brand’ |23 FAS LT
HE4 Gl RxNorm Extension TOEFRNKER 32 LD TD,
KETHIRS IV TV D EIR S ~DOXf % H A L7z RxNorm
DPEENG | BRI EOESE T RxNorm AMIZIY
I Thkod RxNorm Extension THHGSALTODHE S
e S 7z, *Clinical’ |2/ AN A& Tl Brand name 73
72< &t Ingredient, Strength, Dose Form 23> T LR~
F U T RBETHDHDN, K403 RxNorm Extension (Zd&->T
I TN,

br.. su. su.. Mi_ Co_ Co.. D.. C. V. C
OmgOBAMME  19. Ac.. 0.8535..Ac.. Dr..CL.R..0..S 2 2

sug_conceptid  sug_concept_name
19021312 Acarbose 100 M.

s 0 Ps_TO > (202.
s 4 210 MAPSTO  <auto> (202.

Filter by concept class:
Filter by vocabulary.
Filter by domain:

Comment w Flag  EQUAL Approve
fotal: 0/ 15094 NaN of ot Author: Eizen Kimura_Vocabulary version: v5.0 02-APR-2]

X 1 OHDSI Usagi ZF|ALI=< Jt /71’E¥
£ 1 RxNorm #=ZIZvvEV T ENF-EERDORANER

Target Concepts

Class Catetegory
RxNorm Total  Total(%)
Extension

Category Class
RxNorm

Branded Drug 13 15

Branded Drug Comp 2 2

1 1

2
0

Brand Branded Drug Form 1 3 4 43
Quant Branded Drug 0
0

Marketed Product 21 21

Clinical Drug 19 15 34

- Clinical Drug Comp 3 1 4
Clinic 47

Clinical Drug Form 5 2 7

Quant Clinical Drug 1 1 2

Ingredient  Ingredient 10 0 10 10

RS RSO BIEO—BEE R 2 ITHRT D,
Ingredient, Dose Form (22 T3k B 772— % Th
7273, Strength, Brand name O— = AMEN 72, & 2
DNANTER 3 1IEbHAHII, TOEN LB A7
WZDIZE R BRI EL TODHE S Thh D, USAGT HHR7RL
TARARIE SR A A & — L TV 72 01X One Shot LT
HEELTBY, 2T 45%DIEfEZRTHY, Brand RDEIK
§h(51.16%)1% Clinical F2(42.55%)\Z LB L T IEfERTH

77,

REMAR)



AWFFED~o B TR ) o T a4 T REEEL T
2| 3£ 540 B4 H (DDI: Drug-Drug Interaction) ML 7
FIUSNZEBL, LI T 7% BBIL T\ D neodj 7 —
HR—= 2D TVF| LFER TR TR T D, TTT7T —F_—2R
~DO7 Y DORNEN 2%, AL AEE A S T —F
"1143001X1015" (7 AE V) BIERH D EILLT LD ) —
RE~yF 7 ml)L, ZOEHRKFHO RxNorm 7L ) —K
~DOYEL T (11)&f&H LT DrugBank 7-3v0 /—FK (dl)
\CEL~wE T H R T 5, DDI Loy 7 I 78T
HAEHOHHEH I DrugBank = —RO—% CEFRSNT
WB, S —Rd)—/—R(2) DN HHLDEBL T, &5
{2 RxNorm T-UL0D ) — R (12)~D 154 #% Fi L TR A J v
EHGLT LD ) —Rm2) &R EL TD, ZD XD IR A
YERE I T 7>0 RxNorm & ~DHekiA#% L T DrugBank =
—RCitkENZ DDI Lo 7 o7 Lt 52 8T Kl
FEVEE SR ORI BAEH ORRZFBL T 5,

ZOr T UFERE AL L= T (X 3) TlIms el
FEHEEIK T LD /) —R | K0S RxNorm 7LD /—R |
IRt DDI D% &4 7% DrugBank 7LD /—KTH b,
FEAM FEMERE L5 (R 62) 1X[RIA 5y @ RxNorm A& (K ) &4
ESIUTIY, Ry A R DS AL E I AL T~ LD/
—R1E RxNorm DT LD /) — KRBT AL R L T3
RSN TS, RxNorm (K £8) F~UL 0D ) — Rz B L CHH
[ZHEPL 0D, I EAEACEfE ST % DrugBank 07
YLD ) —REECT 7B AL COARERI N AT LS LT 5,
O AN GILE IS B SCEICEE ST W FE A
TERIZ DWW THE RSN TNAZ LR D)ND,

# 2 RxNorm fE&DBIED~ T 7R

Drug Class Ingredient(%) Sterength(%) Dose Form(%) Brand Name(%) One Shot(%

Brand 81.40 60.47 76.74 58.14 51.16

Branded Drug 73.33 66.67 80.00 66.67 60.00

Branded Drug Comp 50.00 50.00 NA 50.00 50.00
Branded Drug Form 75.00 NA 75.00 75.00 50.00
Marketed Product 90.48 71.43 80.95 52.38 47.62
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Clinical 68.09 51.06 63.83 NA 42.55
Clinical Drug 76.47 64.71 70.59 NA 47.06
Clinical Drug Comp 25.00 25.00 NA NA 25.00
Clinical Drug Form 42.86 NA 57.14 NA 42.86
Quant Clinical Drug 100.00 50.00 100.00 NA 0.00

Ingredient 50.00 NA NA NA 30.00

Grand Total 72.00 50.00 63.00 58.14 45.00
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