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Research platform using big data - utilization of BioBank Japan

Yasuo TAKAHASHIY, Kimino MINAGAWAY, Hayato AKIMOTOV?),
Takuya NAGASHIMADV?, Takashi HAYAKAWAD?), Satoshi Asai? 2
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2. BEAKZPEHRT —FRXR—RENLFNR YT -
V¥ (BBJ) & o

H AR FEFIILERE RO IEIC & PEZE A~
OEIFAEZHET D & &bl BREY: - B
TEHF T OWIRLED =0, BARKFEE LI
KT — % ~X—2Z (Nihon University School of
Medicine's Clinical Data Warehouse: NUSM's
CDW) (LLF TARZEER DBl &9 ,) HAEEL
2004 0> HIEM & BtA LTz, R AT ATRPEE
WY AT LOEFENH®, REHR, FHA—FV
VIR EIRICIUE - A L. AR
HEDTDIZT —# wEA N LIE B L TR
LTWB D, REFEK DB IXT —# 27 ) —=7
ZEUER - EHFEORFEOMMOERICLIY
WIENCFNERT 2 Y 7 AT —)L KT — X & i /e
HERCTIRMIT 2REAEM L TR, KEBLWY
TR D FREFAAE IR O F 2k - ZaMERA, %
WS ORRRMIGCIZ, BRE SR DB ONEE
BRI Lo THEBEICFNEH SN THWET,
F72. 2003 EICHRFEDY =T 4 7T n Y
=7 e LTHMENTZ BB [ —%— A4 NE
WEIL T v s ] (2003 F£~2018 ) ~D
WAZINZ BT | EFREROFELEE T—F D
BLIUE, KOS - A, HlRtex=U7 1
—HEDOFEBICE L Th, AFEK DB 1347 =
Y/ NOBEERMNRLEE LCTAEOICEHN S
TWET, BBJ X, IF—4&— A1 FEEEHL
Tavzl N BT LIRS, BRERAE BN
WAE -T2 Z L A HWE T BB *ry U —
7 'NH BIFTE D, KR Y U —7 2B T,
AF L BBJ & ORITHRG MO RERHE DR
B SNTz, 20X 5 REREOE AR E 2 BB
DYz ) ZATT—5 LARFERIK DB O % 78
INCHEET 25 Z L2 R0 . B LWIFESEIR A~ D F]
TS OFREMEZ T T 2, 6 2 13, H AR BB
IZHEBEL 728 1 7 9 T A DNA X SNP (Single
Nucleotide Polymorphism) 7 —# & LT~ v
VIUREREE 72V . AKFOREK DB & HWCERR
1B Z MR L, 2 oF®R%EH T BB @
SNP 57— % Zfffir42 2 & T, K 0EGMRBERY
ATk, BHBEZIEICEDEZNY 7o hew

— N —FRBRT DN AREL 72D, Thbb,
I E TOREE DB OFE HIXEGARE FAFFE A 3
MTHoT=MN, BRITIEEB A =X LOFE RS,
b OEWFFFA~OFNEH ORIRE N2 5 2
LD, ZHIC X VRO =— XD ZE{IC Tl
WICADETHIET —~ OEIRNAHEL 70 0 | A%
DGR DB XSS H OB D K & e iR 2
(Strength) 705 Z 3 MifFEL 5,

3. By y—2DiEREHET I -OOENE
BEOHE

SIVAT T HBICBITAERYE v 77— % OFE
HAMEH SID L5127 TEENRE Lo,
T — % O WA T DA i A AR D ERAR X
NTELT, 1o, TTA T —ITHT DV
BEND HATIET —F O, 57— & OF| R
BE DR K VERBEO T — & ORI IZ o3t A
TV, ZOX ) kinailE x. BUFIET Y
ANV TS D - OB T — X K & 3R
E L., =Y I T —2FNER O B ENE R
PRFEIE O IES (B0 2 FEE KR O Fn 8 ALk IE)
DREATIZEN, BF4FE4H 1 ANGET VT
MEHETE DEAT — & OIS FESE OZE
T B - B HA KT A OB —
NEIENE LTz, S BEIOMAEREEOWIEL S
T, ANERRET DEMET - EFRFRICHE
T2 MBS b WE S (494 A 1 BifT) .
AT H =LK artr b F g EROBEE -
FIH - 3240 BHISEMEZ LICRES Nz, £,
AN LG RSP B MO TR, 3=~
DOIFFEIE AR EE O R b BN S, 8T —#
DB KIZFE D Hiiz72 V) A7 ~O%HE, WO,
Al - By 7 F—FHRA~OxIGE, HihT —
X DYl - L 2 RAHET D 72 D O B DR 23 1
HHERTWD, 72, AMEEICL VG LI
T —HDOEHE - TR W TEA =T - T
VR — X AR E X T R AT
HEBIE 2025 FETIZT— 2RV V—%2KETD
TEBEDLNTWD, REOWRITA—7 T
— % (AT — 2 T HECHIFE ATRE 72 2T IR
HATREZe NV — VD TART D 2 &) ST 58
Rb, YRz N—a (R X FIEAR) H#
& E L CRBIAK LFIERT 2 LRk 5
5, AMED (X 2016 FEIcT —H v =T Vv
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RY—%ED, A—F—AA FEREB LT 1
Yl NMEO—HOFETIEIT X =T VT
ZFAIE LTCHREMT 0D, ZOTF—F > =T
VU TR —ZES0 T, BB i3 18 T AD
SNP 7 —2% . #J 3000 ADET ) bLi—7r o Afif
Br o f% % % NBDC ( National Bioscience
Database Center) % i U CHIFRAB LTV 5,

4. BRY YT T —& &AW TR O
ARZEIR DB ORI DDA 77k H AR~
M T, F- ey — X &R, SNz, #Hil-
AMEORAIE % BFE L LT, LT R THZED
mEfkEX 5,
1) b FAIvI AT—ZDRE
HART S BBJ I[Z#2 L7249 1 75 9 T A DNA
X SNP 7 —# & L CHIRAB I TR Y FIHTT
RECThb, £/, BBJIZFATF 7 —n~ay
¥ U RASH L LR TROK 656 T DG RK %
KIBUT KB R Z R o — MR 2 T T 25 2 & %
TVLAY Y —Z (FFf34 10 A) L7, BBJ X
AMED OF —# v =7 ) v 7RI v —DOxt545
EThHDD, ZOFEFEOR RITFHT—#
VTV TENLTENRESTEY, T L
T — & L RRRIC BARREN B L2 gy 7 v
D A Z A7 — NRHT ORE R TEAFELNI R AT R
LB EDFHICHIAEND, £To, web BT
ABH &N TV % Biotechnology f&#k (DrugBank,
GWAS Catalogue, HaploReg, NCBI, EBI, DDBJ,
KEGG %) 2N \AAA T~ T A VAT —H &
LTHEML, REOEIK DB ~#EaT 25, 2l
£ U genetic variants & clinical phenotype ™#H
BZ T4 25(X 1), = Z TERIM L BEFHD-

RN EMIRT L0 LA A T H~T
4V ANEETH D,

2) BEWEHA (deep phenotyping)
ARFEOEK DB % AW CEEMIC R IR O RN 517
W, REEDNREE BT D EHCREE D IEMIT RS
IR & 5 (subpopulatiomlZFE L, LV
BHEZRBIR Y 27 R T, FEANRSZIEIZ B 53
U7y MEOMPICE Y M, Ziul kv ERk
D FEEE BT,

3) F—FV ATV RZLBHFLVEERRD
Al

deep phenotyping &7/ A« I v I AT —H
NRAFA LT H T 4 7 AT —ZEER L. HEk
R R E 2 DT+ 5 Z L1tk » T
BT IR EEAR AR A L, FBL ORISR A
= ALEEZRAOENIT L2 BT, EHIT,
BRSNS E OE VBRI E B L,
Bl RS ST AR A RGET D2 2R E L,
FERERFSE (U X—R N T v R L— 3 FVIFSE)
SUTEERBIZE (b T AL —3 g FAARGE) ~D
L EFEmET 5 (X2),

Tk BfFDY V=R, Trbb, 18 4EH
DIER IR BRIR T A2 W L e ARZER DB KT
[(F—H—A A FERESTa=r b OF
) LTSRS 54 v I AT — X i KR
WIIHFA LD, T—F#P A o 2&5FHhhET5
T /aY—0 by RERFE X TFERREZR
HET D7 DOF T T T > b7 4 — L OFBE
ERED TV D, ARIFFEFEHTIED & Friz e ok
Hl 3B A S VR CH B, W< OO
BOWTEREEAL LT IO,
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S <—> \ S
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B ICRB R (474575 v7052 ]
EEY T 5 A~DEIN " NEBLEel DD

RECHEEEZTLENYH || P—4H 1T
EOEYICEEHNEFINS
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]
Genetic variants & clinical phenotype & @

GWAS catalog
« GEA, GEO, OMicsDl,
GTEx, ArrayExpress
' 1. FAERS, DrugBank

] + BLAST, GenBank, ENA,

(Al, Visualization,
Data mining)

B RRAT EEU RS PFR. ENBBE
. I~ KB B/ T FEDRRE
s s ERLERD
=RE T

M1 By /7 —22ERLILMAET e —F ) )
F— 5P L 2B IR LT & R OEB E 7 ) ARUAS v 7 AT =4 b
DBJESEMN OB Y 27 2T th, HARZIEICBD /80 7 o NEE MR 5158

EHEEL | SREBA I =X L0 RCERNCIEROFEEE BT,

Al, Artificial intelligence; AGD, AMED Genome group sharing Database; BBJ,
Biobank Japan; DB, Database; DDBJ, DNA Data Bank of Japan; EBI, European
Bioinformatics Institute; KEGG, Kyoto Encyclopedia of Genes and Genomes;
NBDC, National Bioscience Database Center; NCBI, National Center of
Biotechnology Information.

F—AY L ITVR — .
R EE Clinical research
NUSM i (AFMEEE) .

(Veriant or markeri®Edz)

Hwmadal
FAT P& T Z 9P aTa

HIGAMOFER
- e F R ORI %

Animal model
(Reverse
translational
research)

EEd
o7 — &
~_—2A
(Biobank
Japan)

K2 F—g¥ AT RERVEFER F— A o o
T—=EYA TR LT R E T 7 v v a7 v L B e EEAGH -
MR ZRIT 5, S OICHEEIZEZ 3K L, BEEI%E (U N—A FTF 21— g
FUMFFE) AZERRIZE (b T 2 A L—3 2 FILRSE) ~ORGE L & Eliti 4 5, NUSM
Nihon University School of Medicine.
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Detection of drug-drug interaction on drug-induced liver injury

using supervised machine-learning algorithms

Hayato AKIMOTOV2), Takuya NAGASHIMADY?2, Kimino MINAGAWA?,
Takashi HAYAKAWAD?, Yasuo TAKAHASHI?, Satoshi ASAIV2

B2E

P PERFREE OILD 1IZ3EMMEREFELRO 1 >TH Y, FFED 2 FEYOMAEHE N DILT DA
B AN S5 2 & BNEEROBEEREMEICB O THRE SN TWS, 215 OWFE TIIMEHA 22 5857
MFETHDIEZER VAT 4 v 7 BRI MR AR SN TWDE, L LAND Z O FiEIZT
—HITEREAST 5 L AR SND, £ 2 TANIZETIE, TUBMERED A AN T X R %
FIR L., FFabiREEO 1 BTHLMET 7 =07 I 7 LB (ALT) OB 280 ) 2 7 12848
R B RIET 2 R OMA A DR ERIET D222 E Lic, £9. AAKZEESLSERE
T — & _X—Z (NUSM™ s CDW) 25> 58,413 Ny D BEEHRZ M Lz, ZOEREIHT —% &7
NF—H2IZT X BB, ALT ORFEIRBEINO Y 2 7 BT DY OMAEHLEERD 3 5D
KB 7 30 ZAZFANTHRE L (MR 54, BV RF ¢ v 7 5 v Y (LASSO) [BlREF L,
BB T — AT 4 2 T REAR (XCBoost) EF N, £, MLR EF VLT — & 16t LidmlE S LT
7o BT 4w 7Ty VEUFETATIL, /a7 x2F 7 L7 7E5F D0 OMBEDEIZALT DR
WMoY 27 0 R LEEL TV, AT, X6Boost EF /LB WTHLY /a7 xF LT 7

EF VU OMAEDEITALT QR 2N E TR T 272D OEERR - Th o7,

1. IC®IC

MRS OILD IRBHEDAEFLO 1
DTHY AT REDRERO 1 >THH 5, fllx
DY B D\ IRY OIEFR 7 7 A (FLHEKE) O
DILI Y A 7 & o BH I At 57 o0 BRI 98 TRl A =
nNTEY, ZEHIZTBWTH HAKRZEEREHRT
—H_—Z (NUSM” s CDW) & FHWCRAE L T & 7=,
2 S OERMIETIZHy s law ([C@#E A L2 R
7% DILI A& (ly’ s law cases) & A7 LTV 5,
Hy’ s law 7r—AZ—RICIE 7 7 =7 7 k&
HRRBEESR (ALT) 2 EEVEME RO 3 &8 2. o,
MIFHRE Y LB (TBL) 23 Ve LR 2 %% #
ZDOBETHD, LonLens, Hy s law 7r—
AVLIEFNCHRERGITH Y, DILT 27557 53y
1% TBL @ 572 £ ALT O FEAEE RO 3 1%

VA AR KRR A AR RE R R S ER ) B
Y A ARFE L R 4 —
LB A : akimoto.hayato@nihon-u.ac.jp

EHBzLEREBIEEISZENE N, P LR
T, DILT OIEAER2 Y A 7 BIR % 73 2 BRI
WXIMTE ALT O RE2BINCER 35 Z ENEET
b5,

2004, A ¥V 2 ANEX G E LI BBRFEIZ B0
T 2 L Lo HEEEY oM A Cix, 1 FEO
FEE L, BUEHFAREDO) A7 6 fFEmn b
DRBE S, ThEREIC 2 FEOEY O R
DILT OAEHEE 2 B/ S8 2 & 4 U7 BRIt
TENEEHAE SN TN D, T 2D ORFFEDfENT
FEIIEHEA R FETHLLEA AT 1 v
7 [EIR5HT (MLR) 23R A ST b, MLR BT /L
PERICAE S DI B ZFRIE L oo L DILT
VA7 EOREEFET 5 Z &L B3 FHETH D03,
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FERTICAL U727 — & I RE A (over—fitting)
DT ENHMBNTND, ¥ BB TR T —
B\ THEE OB OBHBERZ T 7 5
ZENFRETH Y . ERDOFEFHENT FIEONRER &
LTOHTE D, HEEE, WyET L3 Y A4%
DILT & FRNZFHEH I TnD, 210 & 2 THRIFSE
T, BEE 7 L2 ) XA 2RO THRED 2 &
MW DILT @ U A7 % KIgIZHEIN S W 548 A
ERRHLNERET 222N ET D,

2. HBERVFE
2. 1. 7—HY—R
ARFFEIL 2004 4= 4 A D 2021 427 A £ TILEE
&7z A ARRFERRIERT —F ~—Z (NUSM s
CDW) &1 H L 72 JEfIR e Ch D, T — & <A
= TRAOMETHH D, NUSM s CDW 1 E—Jt
BENTZT—=Z VR RITHY, RO 4 DDOT
—1eT 7 ANDOMR IS - BEEARER, 2
WG, A e, BRE#.
2. 2. ETXIBRBEBLIC2MET Y MU A
FJ, NUSM™ s CDW L9 90 HEANIZA 72 < &
3 MILL EATHREMA 2 i L, #ER IO 2 [H
@ ALT fE2S FEYEERFGFHN (4. 0-44.0 U/L) TH o 7=
B 122,285 A AT L7, TNHBREDH b,
BHORER G5 H) 0 ALT {E2N HYEE RO 3
& (0132.0 U/L) %= 88 z2 7= B & % JE Bl Bt
(outcome=1; case group) |[ZE| Y BT, ., 5
IR S ALT S £ - A EFEEN TH - 7=
B 16 FRRE (outcome=0; control group) & A72
Lz, KIT, EGIEER XL ORBREOBRED S b,
TRROBRIEHED T Eil - T ERE Z R L
Too BAKBINT 58, 413 4457 D A T S AT X 42 &
ol

1) 18 mERIH D BHE

2) FElE L OFEEE B O IFHRER

B KIER D D BHE

3) HMITHEK LW ITFREE OBE

ENH 5 HBHE

4) AT H DN RESEAHER LT

W5 ERE
2. 3. BEE
ARFFETIEA 1, 375 FHEED e E Ic S h
72 6 DOBEFIEARER, 5 DOBWIE, 180 FltH

OEBOERRIC T —H), ZhbDIEYT
HERL S D 1, 050 OFETH (Zk TR AEHTH) | 134
DIEYIIRIR Y T A, 6 DO FAFRITER, MER,
BEFASEAISL, NUSM® s CDW Z 48Rk 2 3 e (A A
KEFBEFEA BAAEFE. 10 B ARRFE LA R
TG Ve ImBE, [RERTE A AR K ZFBE) TR S
iz, BWRBIIAETFAR2O ) 27 EK & LTH
HIVTW D EIME, FERIE, IEE R, L4,
MAED 5 DTk X7z, 180 FFED Y O
FRARD & 0T, FEEE H BT 90 H LA 7212 /L5 5Bl
BREI. DD, T ORLSTHERE H IR £ THkRE L
TWesEW % DILL OFFFRIEE e L & OPERIE
DOEROEREEZIET, T72bb, EFEER XU
FRAEIC 35V T 180 FHFA D HM H3 et G NI i dE
JE (100 LA EOBIE) . o, Bl 3 BRG
SN EHRFRT, 1,050 OFEE L X, 245 180
FEOHERE OS> B, mBEE ATV
HEMOMAEDOEIZIERE L, £0 2 FHOED) D
il R (2 fEF— %5 0 or DOREEEH LIS
DTHD, 134 OFEWIGIH Y 7 A L TIIEE
HAT 90 B LAWIZHT 721G A BRRAE STV 23,
Z O A AMESEE T - 73K 909 FREE % 1 FR
TR 23 A B L T 2 i RIE AL 4y 1 ik (ATC
system) D 4" level Z HWTILE: - 1R - 385
YT ITN—T G, ED% 134 OEWIRE Y
T Z~NEY YT, 20D 134 O Y 5 A%,
DY T ATEET LDFEMONT I EHEH LT
WALIE 1, £ TRITIUZ0 &L, FiEEE LT
W7, BHEEIIT 58, 413 4T X 1, 375 F D Ik
LT — v NRERSIL, R I LT,
2. 4. BRFEEETLOEEL T NLITE
P, WEEEE I A kot T — Sy b E
VR \ZFNT — & (70%; N=40,889) & T A b5
— % (30%; N=17, 524) (253 EI L7z, IfiiF ALT O 5
REEMD VA7 ~DfE % DFEM I LOZEH HRIH
DEBLFMT D=0z, T —X % HWT 3
ODBFEEET VAL LTZ MR 5 /L, 1
AT 4 w7 T (least absolute shrinkage
and selection operator; LASSO)[E|FET /L. 4
7 — AT 4 v 7 (extreme gradient boosting;
XGBoost) IEARET L, WIS EET L
BN T HINEZERIT ALT OB E R8N0 HET
B HHZEBEITRITR LT 1, 375 REME & Lz,
B AT 4 w7 LASSO [EFE T /L L O XGBoost
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BT IVEMET DEE, KRMT — X ~O T HIPERE
M ESED720IT 10 EIAZEMGEE Fffi LTz, &
VAT 4 7 LASSO [ T AT T DA 23—
NIRA=HZXTLE (L) THY, 10 5 EIRZZ=RGE
k> TRROERNRNE 2D L NN TRY
AT 4 > 7 LASSO [BlJFET /L ZRE5E L 7-, XGBoost
ETNDNANR=NTG A —=ZF, FEEE 0.11Z
BE% 10 SBIRZZRIEC L0 2 KoK
(nrounds) ZRE L, FHFE K N nrounds % [HE L
FRETEDMDF 2 —=0 T RFT A= 5T
v RY—FF 52 LIV RE LT,

BB FEET VL OTRRT 4 —~ o X%
T DI, ZAZE BRAEREE b AR o b AR T i A
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Table 1. Comparison of patient characteristics between case and control groups.

Characteristics 0(13:4?1"50211)‘) c?ﬁ;r&l,g;?;'p P value

Age (years), mean (SD) 63.8 (16.6) 57.0 (19.6) <0.001
Male, n (%) 2,639 (63.6) 21,941 (40.4) <0.001
Number of concomitant drugs, median (IQR) 7.0 (4.0-10.0) 4.0 (2.0-6.0) <0.001
Hospital, n (%) <0.001

Itabashi 3,425 (82.5) 42,311 (78.0)

Hikarigaoka 370 (8.9) 6,107 (11.3)

Surugadai 357 (8.6) 5,843 (10.8)
Medical history, n (%)

Hypertension 1,203 (29.0) 9,399 (17.3) <0.001

Diabetes 1,412 (34.0) 15,035 (27.7) <0.001

Dyslipidemia 737 (17.8) 6,930 (12.8) <0.001

Heart failure 871 (21.0) 5,623 (10.4) <0.001

Sepsis 319 (7.7) 616 (1.1) <0.001
Liver function tests, median (IQR)

ALT (U/L) 182.0 (150.0-276.2) 14.0 (11.0-20.0) <0.001

AST (U/L) 171.0 (105.0-342.0) 19.0 (15.0-23.0) <0.001

TBL (mg/dL) 0.8 (0.5-1.5) 0.5 (0.4-0.7) <0.001

ALP (U/L) 361.0 (239.0-618.0) 209.0 (165.0-264.0) <0.001

Unpaired two-tailed Welch'’s t-test was performed for differences in age. Wilcoxon
rank-sum test was performed for differences in number of concomitant drugs and liver
function test values. Chi-squared test was performed for differences in categorical
variables such as sex, hospital, and medical history. Abbreviations: ALP, alkaline
phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; IQR,
interquartile range; SD, standard deviation; TBL, total bilirubin; U/L, units per liter.
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Figure 1. Comparison of predictive performance of each machine-learning
algorithm between training and testing sets.

(A) Area under receiver operating characteristic curve (AUROC) in training set and
(B) testing set. (C) Area under precision-recall curve (AUPR) in training set and (D)
testing set. Abbreviations: AUC, area under the curve; LASSO, least absolute
shrinkage and selection operator; MLR, multiple logistic regression; ROC, receiver
operating characteristic curve; XGBoost, extreme gradient boosting.
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Feature variable No. of cases No. of controls Adjusted OR
Estimate
Product term
“ Median [95%BootCI]
Diclofenac * Famotidine 64 126 ° 2.306 [12:)62(? 4.317]
Acetaminophen * Ambroxol 78 131 ° ° 2.258 [:5;150 4.829]
Aspirin * Cilostazol 28 188 ° 3.046 [1112:§ 8.138]
Individual drug
[ ] 1.643
Famotidine 896 3967 —o— 1.669 [1.332, 2.071]
Diclofenac 203 2361 .—o— 1.883 [11 13 81: 2.821]
Acetaminophen 618 5711 .o— 1.142 [:ggg 1.518]
Ambroxol 519 1458 —:— 1.000 [; ;)g; 1.258]
- ° 0.825
Aspirin 344 3926 — o 0.754 [0.483, 1.000]
Cilostazol 58 668 4:, 0.756 [g:;gs 1.000]
T T T
0.10 1.0 10.0
Adjusted OR

Figure 2. Effects of individual drugs and their product terms on risk of
abnormal elevation of ALT in logistic least absolute shrinkage and selection
operator (LASSO) regression model.

Three product terms had a lower limit of adjusted odds ratio 95%BootCI >1. Blue and
red circles represent estimated adjusted odds ratio in original training set and median
of adjusted odds ratio in 2,000 bootstrap replicates, respectively. Red horizon
indicates adjusted odds ratio 95%BootCl. Abbreviations: 95%BootCl, 95%
bootstrap percentile confidence interval; OR, odds ratio.

XGBoost BT /MZIBWNT, &b 5 BEDEFIFED
MO E L5 THLINETHIT D 0ICEE
Fefm, 9 70b bR HME T (feature
importance) & 4 1,375 FFE DO /5 _EA7 50 &
IZHA L Figure 312777, 2@ Bz 50 DR
HEEIZB VTR 2 DFEL Tz
»F RU AL 7ok F(feature importance,

~/\1

0.006), ¥/ u7=F7 L7 7EFFV(0.004),
FITIE, s 2 DOFEERE L TV D 4 FEE
MO 2 OZE S £12 B B0 ICT_RTEENT
Wiz~ MY 7 A0.018), 7B R
0.005), Y277 =+2(0.004), 77EFV
(0.016),
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Feature

Number of concomitant drugs 1 0.129
Age 1 0.118
Fentanyl |—————oo0—orc 0.055
Sex (male) |—— 0.035
Carbapenems [TC] |——=3 0.020
Famotidine |—= 0.016
Phenytoin == 0.013
Sepsis [MH] == 0.013
Heparin sodium [—3 0.013
Insulin (human) == 0.011
Hypertension [MH] = 0.010
Heart failure [MH] == 0.010
Diabetes [MH] =2 0.010
ltopride =2 0.009
Tranexamic acid [ 0.008
Aspirin 3 0.008
Amlodipine [=3 0.007
Dyslipidemia [MH] = 0.007
Tazobactam/piperacillin |2 0.007
Acetaminophen [ 0.007
Loxoprofen [ 0.007
Celecoxib |2 0.007
Heparin sodium * Furosemide |3 0.006
Itabashi [HOS] = 0.006
Magnesium oxide [3 0.006
Lansoprazole [ 0.006
Sulbactam/ampicillin |3 0.005
Cefmetazole |3 0.005
Teprenone [3 0.005
Adrenergic and dopaminergic agents [TC] [2 0.005
Dexamethasone sodium phosphate [ 0.005
Furosemide [@ 0.005
Ambroxol [@ 0.005
Nifedipine |2 0.005
Rebamipide [@ 0.004
Diclofenac @ 0.004
Glycopeptides [TC] [@ 0.004
L-carbocisteine @ 0.004
Alfacalcidol @ 0.004
Benzodiazepines [TC] [@ 0.004
Diclofenac * Famotidine [@ 0.004
Sennoside [@ 0.004
Hikarigaoka [HOS] [@ 0.003
Surugadai [HOS] B 0.003
Dipeptidyl peptidase 4 (DPP-4) inhibitors [TC] | 0.003
Ranitidine [ 0.003
Picosulfate [ 0.003
Cefazolin [ 0.003
Cephalosporins [TC] B 0.003
Esomeprazole [P 0.003
0 0.02 004 006 0.08 01 0.12 014 0.16 0.18 0.2 0.22

Feature importance (%)

Figure 3. Top 50 important features for prediction of abnormal elevation of
alanine aminotransferase in extreme gradient boosting (XGBoost) tree model.
The first column includes the top 50 important features of all the features that were
actually used in the XGBoost tree model. Feature importance (Gain) score indicates
how important each feature was in the construction of boosted decision trees within
the XGBoost model. A higher value of this metric when compared to another feature
suggests that it is relatively more important for construction of a predictive model.
The sum of all importance scores included in a trained XGBoost tree model is 1. The
symbol * indicates a product term of two drugs. Abbreviations: HOS, hospital; MH,
medical history; TC, therapeutic class.
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Summary
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| Methods ] Resus
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no significant increase
in hyponatremia reports

lower binding affinity
to serotonin transporter

Increase in — i
e momn oy lj no lowering effect
U

o
Sertraline
@Escitalopram

©  ©Duloxetine
Paroxeline

less likely to cause hyponatremia.

Conclusion: Mirtazapine, fluvoxamine, and milnacipran are || Reference: Nagashima, T. et al. Clin.

Pharmacol. Ther. 111, 1258-1267 (2022)
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Wi M 5k & L CH M T H D RIKEN
Modi fied-SHIPRA %% FIV T, DLGAP1-KO = 7 A
WA Y ) == T &AToTe. ARFITIE, 8~10
WD~ 7 A %A U CBUEREHIE 21T - 72 23 5LY)
IR OR RIS BN T, HIRIRS (N0
B, WRWRBAZR, F4) CWAATENE, BHAEMLE
DLGAP1-KO ~ &7 Z & DRICEALITBE SR>
72, 7 A NP TRV 4~6 B O R TR < v
AT, BHOBEANMTENC L 2B OB E I
22 JLr 4 T, M 17 i 4 RO~ U A THIE S h
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A RTHEE L 2D, ElREROMME~ 7 R
BT, ZUBLETEIORIED 1 > Th D ALK
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