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Anomaly detection of drug-adverse events from large-scale database: data-driven
analysis with machine learning

Takeuchi, Masato
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We explored whether, using machine learning techniques, automated anomaly
detection of drug-adverse events was feasible from large-scale database (eg, claims data). We
selected two case examples; the first example was SGLT-2 inhibitor and its adverse events such as
renal insufficiency or dehydration, and the second one was bisphosphonate and osteonecrosis of the
jaw. Machine learning techniques successfully detected the anomaly points from a time-series data of

large-scale database. However, the detected anomaly points were sensitive to the model or the
administrative code selection of adverse event.



B X C—19, F—19—1, Z2—19 G\

1. WFERMEL PO
AN L A2 EEFROBRERA., B X OREHZ R ST ARE L EOBRBEO—STH D, ZNET
DL ZARAFEESZOKRIL, EREEZ P05 0 BRNRAERRREICEIE L., ShkEs
IR RRET, &2 WIS 7T VA & BRI DR HENT LR ER VWb TE 2, Ll B%
MBI (1) SRR YT AR 2 L T A ABBRATH S, (2) AEFLOLT
Lbeflndgs sz, ) IHPRESCOHHRAREANCET 2BHRAHoTidan, BLO (4)
HHE#E72 EOFIEEIL T — 2 083 %W, R EDOMBEENMER SN TWS, 2 bD=H, BIkT
IR A L A EREL L OREBERORHETE. D5 WVITAEFEENEDNT-E5E DO IEME) O HH
7Rt IS R EE 2RI B B

WFEDORk %2 IR ERT — 2 ~X—2Z (DB) OFEfHIZFEV, Zivn DB ZAGEFLOMMITHEHT
TRVWDER T EE L H DL HLOO, ZOWMYIRIERIETIEE > Ty, HERINHHEEBEE L
T, kDO H HHFHTFIENLT UL EE DB IR SN T\ RenZ & HDHWIERMD K
— N L TCOBE NN R ERETFHND

RSO B 2T D & IR O TIEM, $fx e B2 — o o BN Ze i
WHAL, HEEBIHAANTWDPEEER G H D, T O &5 BESBRIOTIEN, EHEDB I
BWTEAFFEFRLE Y 7TV RAFREDIIMRFE S AL TV, Bl 21X, FrdEEAIs Bl s
% T, HOFRN A R FOBNERIC ER LZBICE, 2o ERSYEER O (TH sk
W) HEFEROY S 7TV ERAZTOWDAREERSH D, 2D X H e 7 TR, HAOFESR
G CHLPORFEBERICBE L TIBIOE NS ORERFDBLETH S, LonL, Y7zt z
LNRNZ EIIT RO RICENE HT Z e N TE RN L~ THETH D

2. WEOBEM
FLH SRR & MR DR O TED . BRI DB 2 WA EFROBREIGHTE S
N YRR IREET 5,

3. WDk

ARG TIX 2 DDE/2 HERE DB & FV, BEAOFA|—F EFLOMAE DR TE O Tk
(250 R RTRE ) & BRI~ T,

(1) SGLT2 PHEESK

F—H ) — A RS IIDC DMEA TS 100 22 D EFRERAET — % (B IMAEZL 500
TN ZHV, 2014 IR ENTZH LW 7 A0 2 BIFERFH CH 5 SCGLT2 [HEHK L Z0f
EHEGEH L LTz, SCLT2 LESKIIZNE CORRMREOFERL TH L KMAE L & oMz, B
K BEHEREIRT - B2l 07 FRAIFAEOEEERNHH Z ENHALN TN D,

%F42 1 2015—2018 4E D JMDC 7 — & L V) . DLFR OJR4 BT SN T-BER A FER T L1250 Tz
B BT GBALERDT) . Bk, RmpE, BEg, EVEEE (BRSO - ST .
b B AEREE | SRIRIMARIE, 7 b7 F—3 R, RIBIRYYE, &b U v AMgE, Uk,
CHUBIFEBER O SGLT2 PLEHOFERSG L L THEIN TS L O %2 TS X FHailcfsE
LTz T—Z =25 OMBIZITRA 2 — R TH D ICDI0 22— R & FW=2, IR DAL
FHa—RThHDKa—ReHWz, £z, ~ADADBREERDA X2 b E2REERT 5 et 2 & &
LT, AT matscoREs Lz,

T 1 3 Y 7 PR EF DRy I —THh D anomalize Z AW, 2Oy r—J Tl3 e
SR O FEE LT, Generalized Extreme Studentized Deviate BREDERA S TW5, D
WHETIHRARENT-HERLOREE AN UEZRRIT —2 & L TRV, ZOREIC
X0 Z ORI DOEES NS O FLE 22BN - WD SRR R RS L U CTRIHATEENZRIE LT, A
EELICE L QRGN (B2 bk E) BDRONDZLONREEND Z D, KRS
F— %13 decomposition WLFR, DFE V(L L2 REEHMEEED 3 SOOI L., L
Ry O % fRirst g & Uiz,

(2) EATZ A7 xx— b (BP) HHAl

T2 — A FNTROLBEEOBWERT — 2 X—2AThH D L7 MEHR - FEf@ g
T — X ~_—Z (NDB) % V>, BP #UA| & Z DR RN I G EFR CTH D 5HEEEL & OBEZ R,
NDB ~ TSR FIHBeA VA b H =TT 7B R & T o=, 2D, T — X R EREs
T4 YA b —TRESNTWAELOEMEHA L, £EAFBE S FRNZHFT SN
BWMOHRZ OWMEZE~OTEHBARETH D Z 2 MHT M TEL,

K51 2010 25 2018 AEE CTORIZ (1) BP 8AIZEH, 2vo (2) MM LY % ORI G
Fd D\ NEIE ORERA M Sz BE B Az EiF -, ZoFERZICE L Tk, o HBiR
HANEABAEE O DEE, HDWVIFFIEEZRE, —ED window I AR ET D Z EN# LW
e BRITERABRLE ERAT 5 E TO interval OFRTEEIT ORI - 72, W& IHMBIZH - -
Tk, oD EFZE AW, Ok, FFREZEHLZTEHRT, ZOERTHE BERAT7+ 27
F— NBESHEEEIE ] [E WA B e ) A R EREG L OBENEL Bbivd 4
D% & AWz, L L, TOHKE OBEDEA LN TIIZRW (HDAWIEBNRH Y 203, &
I THZ) OB L TiE, B T5ER) THEERIK) [SEEEE] 7o &4 B 15



SNTWDHATREMEZZE L, WRIA<EF 16 O£ IC LV ERD T E2ITRoT0, — ANTHEEEIO
SHEEEIEIZBE T D4 DM STV A EEAIZIX. ZOHIEIO A ENTg L Lz,

FEMT 715 5 7 R & F DRy - —TTdh D strucchange A=, Z DRy o — U TIIE
LA OFREE LT, Generalized Fluctuation Tests ZEEHA L TEHEY . ZDOFEET anomaly
detection FH¥EE L CIIZMLARE EFEEN 2 THEIZEY L, BERVIT —Z BRI TH D L0 )
REZNLIEL TS, EERILL ., T —H 1% decomposition MERZLTVN, b Lo Naksy & A cf 4
Lz

4. FFZEEHE

(1) SGLT2 PH#%E

K5 L o2 K 600 TN A ERELRERELMT- L, NERE L TIIMANR S < . DWTTEE
DINETH > 7=,

decomposition JLEEFLIZ, 3 DDERFHD 7 T AKX —PEIE S, SCGLT2 BHLEIKIETEH D 2014 4
DIIZ, 20950 1 >OHTHoT-,

95%[FHE X ] & T FRR L7AE SR, 2014 FELARE O BH U IHEI IS A BERER TIERWn b o L f)
Wr <Az,

X 1 X 2

(2) BP HH
BonBEEREZR LITRT,

K1:BAEER

EH BEH (ZHEE) Fiy ) ° RENOZHETORE®
fREES 14490 A (88%) 81 (74-86) 1675 (823-2526)
RREEMR 85722 N (87%) 77 (72-84) 1216 (577-2009)

a: FRAE L Ty = PRSI
ZNENDERICE N THRA S NIZR R Z % 2 1ITRT,

2 B SNTZEbA

EE IR
RRREEH e 201545 A
. 2017 4= 8 H
REHEM e 201142 H
. 201247 H
e 20134E 12 H
. 2015 45 H
. 2017 4 2 H
(3) BE

[EH% DB IZBWTCHEF SO BERBRMMBAEETH - 7228, (1) SCLT2 HEHK OBV T
Z DOFE I SCLT2 PHEHKDREFERTOALTH Y . (2) BP AN W CIIRAHHoER (7v
Y RXL) IZEY, BEHELZOBNEDLST=0OH2 5T, BEHORTEICH K& HEBLE,

ZOFRRBERFOBENOELEZLITH) L T ZLOMBELL FIC, ERDBICIIEDOAE
BRIERTHDLV 7T NE, —RBRI 7T TW D DMEREERTH D /A4 X & OFBINIK
HTHDHZENEBEZOHND, BPRFIOFNCBNTIE, [EAT 4 A7 43— FEEEEEEE] 72
CORLERANDLZ LT, BELLL VTN EEREICIRZAD Z ENRAEETH-T=bD L Bbi



%o LML, ZOX D RIRADITITIRA L AEFR L OB LR > THIH T, s 23—
ROBRIZEVIAEND, LTeR > T, ZTO KD RIEERIRL DT T A0 K 5 e w1
BT, A2 FER L7BAVRA IS TR 2T O LERH L0, 2L R Eh s 25
ROFESEBARNE D 2 ERARIFIEICBNTHLNZ ST, 7 A4 XL ORI
(2B L CiE, SGLT2 FHEI DO FHNZB N T HRIBRDOBLENTA D, HHNTWHAEEFRSRIT (BP
B L B2 ) SGLT2 PHESRICHRA 2 b DIE/e <. Z D78 [SCGLT2 PRESKBIHE XX 0k 5 7%
RADTIIRETH Y, T a—FE L TERAE LZIZLTH, BEROBGIZ IV T
NEELITIE, TR ORI T T MERE D X O BEAST R R ENI MR TH S, oF
DI, I IFNE A XNRLSTZEROEETHY . FNEANREE RN TFRISND,
ITFNE A RXDIRC ST ERNDG, T FIEROAEIY BT HEICE LT, ERAESE
CBWTIEEOME DR DEREE O D, LW FEAHWOND Z E0nH D, HlzIE
ViR B % DB 2 LI T 2B BB ER L. HERFOFA DR H Y | ORI LT
SNBHEANB 2B LT INTWERE] 28T 50ORFO—HTHD, LML, 2TOE
B AERERIIBONT, 20X lAEDLEE AW FENARE L IXRS Z20n, #2458 E O
F—ATHDHFFELICB T, 980 @ERD) . JrEAL TiT EEMICBWTIThi,
WRITEED D) R ENRFTONDN, ~HTRBBERLE VI BE L WD, I BNIERCHIAERNIC
DOWTIL, B EEOIBEE L LT SN0 OB E W RES H 0 . A EITRS O
Frde BRI & L TRHW

TN XAOEENSEEARBEREITH, AR LZUSMI S, B AR O FIEITE K
HbD, LU, [HEH - DB O & Z3ldl L FEOMASHORICE L UIbEVEm I T
W72, L7EMN- T, AREM#EMH L7- Generalized Extreme Studentized Deviate &€=
Generalized Fluctuation Tests D TFIET L Y BU VR T 3 —~< U ADNFEHE I 5 Al HEME 1 7%
Do LU BICih R X 902, 7 e ) A XORME LIZEFERTOMERICB W TiEng
NOFECBWTHRER PRI ND,



9 9 0 3

Takeda Chikashi Takeuchi Masato Mizota Toshiyuki Yonekura Hiroshi Nahara Isao Kuwauchi 33

Aki_ Joo Woo Jin Kawasaki Yohei Kawakami Koji

Utilization of arterial pulse waveform analysis during non-cardiac surgery in Japan: a 2019

retrospective observational study using a nationwide claims database

Journal of Anesthesia 159 162
DOl

10.1007/s00540-018-02609-x

Takeda Chikashi Takeuchi Masato Kawasaki Yohei Yonekura Hiroshi Nahara Isao Kuwauchi AKi 33

Yoshida Satomi Tanaka Shiro Kawakami Koji

Prophylactic sivelestat for esophagectomy and in-hospital mortality: a propensity score-matched 2019

analysis of claims database

Journal of Anesthesia 230 237
DOl

10.1007/s00540-018-2602-9

Takeuchi Masato Kawakami Koji 7

Association between Hemoglobin and Hemoglobin Alc: A Data-Driven Analysis of Health Checkup 2018

Data in Japan

Journal of Clinical Medicine 539 539
DOl

10.3390/jcm7120539

Takeuchi Masato Nakano Sayuri Tanaka-Mizuno Sachiko Nishiyama Chika Doi Yuko Arai Masaru 42

Fujii Yosuke Matsunaga Toshiyuki Kawakami Koji

Adherence and Concomitant Medication Use among Patients on Warfarin Therapy: Insight from a 2019

Large Pharmacy Dispensing Database in Japan

Biological and Pharmaceutical Bulletin 389 393

DOl
10.1248/bpb.b18-00576




Kawano Sumihiro Takeuchi Masato Tanaka Shiro Yamashita Takehiro Sakamoto Taiji Kawakami 63

Koji

Current status of late and recurrent intraocular lens dislocation: analysis of real-world data 2018

in Japan

Japanese Journal of Ophthalmology 65 72
DOl

10.1007/s10384-018-0637-y

Takeuchi Masato Ito Shuichi Nakamura Masaki Kawakami Koji 20

Changes in Hemoglobin Concentrations Post-immunoglobulin Therapy in Patients with Kawasaki 2018

Disease: A Population-Based Study Using a Claims Database in Japan

Pediatric Drugs 585 591
DOl

10.1007/s40272-018-0316-y

Seki Tomotsugu Takeuchi Masato Miki Ryusuke Kawakami Koji 34

Follow-up tests and outcomes for patients undergoing percutaneous coronary intervention: 2018

analysis of a Japanese administrative database

Heart and Vessels 33 43
DOl

10.1007/s00380-018-1224-3

Kinoshita Takuya Tanaka Shiro Inagaki Mieko Takeuchi Masato Kawakami Koji 17

Prescription pattern and trend of oral contraceptives in Japan: A descriptive study based on 2018

pharmacy claims data (2006?-?2014)

Sexual & Reproductive Healthcare 50 55

DOl
10.1016/j .srhc.2018.06.004




Takeuchi Masato Ogura Masahito Minoura Takaaki Inagaki Nobuya Kawakami Koji 95
Comparative Effectiveness of Sodium-Glucose Cotransporter-2 Inhibitors Versus Other Classes of 2020
Glucose-Lowering Medications on Renal Outcome in Type 2 Diabetes

Mayo Clinic Proceedings 265 273

DOl
doi:10.1016/j .mayocp.2019.12.004

2 SGLT2

24

2018

SGLT2 2

2018




