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In this study, the impact of the CYP2D6 polymorphism on the effect of
Tramadol was evaluated to explain the individual difference in analgesic.
There are few genetic variants in which the activity of CYP2D6 is extremely decreased in Japanese
people. However, even genetic polymorphisms in which the activity of CYP2D6 is slightly decreased,
which, which are frequently observed in Japanese, significantly affect the efficacy of Tramadol.



B X C—19,. F—19—1. Z2—19 (Gtm)
1. WFERHAE S WO 5

7 7 —~a/% /37 A (Pharmacogenomics: PGx) WAL, HEWORPHER 2 EOBIBTOE
BAMNTTDH 2 & T, YO ECRMEARAD FHIZ FHE L T 5MA TH Y | Precision Medicine ™
FHICHE Y — L Th b, RKEFE LT, IBAKS Y 70 OGS UDP-7 V7 1 v
Felinfr 3% (UGT1AL) OSAGHIEDMERE T & 72> TH Y | FHRTORIEHR THINC X 5% 5871
HNARETH D, RBREA L 1L > TRNWSEDD, FOMIZ HEHOIEHT ST PGx AT
O IFHFIOTA RTA4 U BRHENTWD, F72, KE FDA Z O Y R B RIE S HELE
ENDEERINE S WEINTEY . ABTHIRMN CELETOBRBTEROFEICET % i#
N AHENH 2 TWWD, —H Ty ARFICHBWT, RBRE A F 7213 EER & U CEMmATREe
Mhmﬁﬁb¢w3@%@ﬁf%é(##hﬁz{U/%ﬁwaGnm\ﬁ~yiﬁﬁ%%:£
U7 NWAE >y s CYP2D6, CRUIFFRIGHEEE T4 4 —Txm« UNEY 2 IL28B), =
W EAZIE, WERAVAITE D> & BAS TR A AH] OREEE - W KB TR Y | EEKR TIIF L A L E
SNTWARWEWS SR -T2,

T, WFREFBEO B L1382 0 | EER CIIEImE LB - FFREREIS T 72 EhgA EBE A
RGL 7n D78, POx A AE R DGR HIZ 515%5# AFFEER I & 13572 B WIREMEDN B B,
LU, BREEHOEEARREORKRMNG, RERICE TS PGx A OA HAMEICEET 2 MEEiX
RN THDH, 51T, TETITBEFEHMOREND2WEERY ESh TV 52, PGx
OFERIZ LY, ﬁﬁ@%ﬁif%ﬂ%#%ﬁf%5%% IIREFSR A BINT 5 72 & U5 Ak

IC L DEREOMENCEN D Z XM TE S, L L, PGx BTEIC K 2 AR AR DR
ﬁ FLAEHME SN TELT, ERETOIHIZIZEENE W ONBIRTH S,

ZDOXDRMIE LR DX v v T HMD D72 B ER RS E SRR TlE, 2014 4
2 Ak, BT HINVT ETH—F—HHEN: PGx MANRHI ZHE L, PGx MAE DL K IZEDH TN

o FEINTWD PGx AT, AR, KEOUSH CEHEICRHEOHLLOTHY | BIfF 44
DEFHEMIZHIET D 10 FOBER 2% (SNP) NHIERRETH D, =D L 9 2% I 7= PGx
RREARSNL, A THMICHEZ AW b O ThH Y | G272 Y RIED FE~D
HkD R CE 5, 20 PGx MBEMRDOT —F RXR—2ZEHTHZ LT, hAMNEOINLTH
TIZ XV BETEZROERHERICEB T 2R ERAET 5 & & bIc, HEIE U T, mim & OFERF
TERITH 2 LT, MR E ORI E = EF A LaUL D E O ER PR TG R O L 0O [ N7 A3 AT
RBERdEEZOLND,

2. WZED AP

HM IS CYP2D6 12 & 0 REHEME( L 252 TR R A T 28R N I~ F—ic
HHL, BARANZEITS N7~ F—LoEsb& 5EHOMEZ BEE L L, CYP2D6 s 74 &
k= R=LOBEFNEOEEMICOWTHREFTA2Z L2 L L,

3. WrED Ik

BB BB R LM R IRRE (AT, 4Bt) OBIEAFHI BT, J§ O PR EE N 2%
B ARAND NI~ R—/VIRREE 85 A& x5 & Lic, BRIEILZ U =B R RAfE-> TR S
S, itk 28 H £ TORRADFEE T 11 EBE D NRS (Numerical Rating Scale) %\ CHREFFATIZ
PH S A7z, Elo. BT AT OHE, KB, R BER (TP). 747 2 (ALB). HIfL
ﬁﬁ(%%)Cﬁﬁ@%E(ﬂmxﬁ%%ﬁﬂN)mm7v7? > (CRE), AST. ALT. #
AR (T2 N7/ 720, BLaxy?) ZoBEERL O ERO PGx AT — % _X— R
LHESINTWDLL D CYP2D6 BinFAERZAH Lz, i L2 BB FERITITROEBY Th
%: CYP2D6*2 (2850C>T, ID: 1s16947), *4 (1846G>A, ID: 1s3892097), *I10 (100C>T, ID: rs1065852),
*14 (1758G>A, 1D: 1s5030865) KN &' —F o 3— B oz fn RIS Table 1 D43%H
2> TRBBZRE LT,

%ﬁvF—Wﬁl%%%%(&MH)&%A%28HiTGMWﬂD®%ﬁ%%%m@¢6
7o, S A7 NRS ICHS & | B HFIEIC LV NRS-IRFRIH#E Fimfg (AUC) & L7z,
CWMM@EM%%ﬁ%IM$%H®2ﬁ% BT HMER, Fln, RE, BML, BiRE, TR
EOMEME., NI~ F—UEHEEOERET REHR, N7~ F— L0 O G- RO HRIC
I%. Mann-Whitney U /&, Fisher O EMERMEFMEZ HW Iz, F7o, MEBRIEICLVEHLE
NRS-FEHHIHR FEAI(AUC) 2 HIEE S L. Fln, P51, eGFR, ALT. CYP2D6 B{x 1%
BIZE & U7 A TEIC K D BRI 21T - 72,

k. AT EER KM EZE S B L ONMEERT: A& XtR &4 D ELRI e MR
FEZBRIZLHAREHETER L7 GRKRES: WEERMEZLE B2 29-254, AR P mEE
ZE 4 BKC-AI%E-2018-001),



Table 1 CYP2D6 i&f=F5I & REA

FHMY S (i)

Ultrarapid Metabolizer TEMET VoL (*1,%2 fth) OEE

(UM)

Extensive Metabolizer 2 ODIEWT VL

(EM) 1 DOIEMET Lv+1 DOMEEIR T 7 L oL (%10 fih)
Intermediate Metabolizer 2 ODOMERBIKT 7 LoL

(IM) 1 ODIEVET VL +1 DOIEENET LL (%4, *5, *14 fih)

1 SOBBEIE T 7 LL+1 DOIEEMET L

Poor Metabolizer 2 DOIEET LV

(PM)
4. WRFERCR

KRBHE 85 L OMIKNDHFEIE LT CYP2D6 B THD 5B B b HE O @ OB s 73T
*1/*¥10-%36 (27 4) THO . WWNTH/A (124) © *1/*10 (O 4) . *1/*2 (8 4) Th-oT-. £1-.
FHRGARILIEM69 44, IM16 4 TH Y, UM PMIIMFE LR o7, £, 7 LIVHEIZRE
WMOMEE & K& Tl 30> 72,

EM BEREE IM BEREO NRS HES A LLii L7 & 2 4 (Fig. 1), WiffE bif% 1 A2 E—72
ELTHRAIZEA L, 14 BURBETIRE—EL 22600, FriZ&56G 7 HH E TORATIX
EM ABFHE L i L C IM BEHE T NRS WA EICEE L 725 Z L M ER S iz (P<0.05),

10 7 ® IM (N=16)
* O EM (N=69)
8'1* * P <0.05
%
. 6'-1 *
o
g [Qe
n 4 ® T
g o)
(0] O
2 0 T
0 T
0 7 14 21 28

it 428 A% (Day)
Fig. 1 A0S FRREEHT%D NRS #5

E5HZ, T~ R—/LE ABAEEY (Day0-7) &7 U =0 8 22 X B & HIIR (Day 0-
28) (2RI 8L (NRS-AUC) bz L7z & 2 A, MW & & IM BFEHE T NRS-AUC O
DAEEICES, IMEFFETIIEM B LR LT, M7~ F— MR EFIRP AR & 72
5L LR SN, £7-. Day0-7 IZ81F7 %5 NRS-AUC % HIAES L L= ERIFOHIZLD |
flixe DBFEYRNTE2EE LI ETH CYP2D6 BIn T ZRNEERUIAE L /0D 2 LAVURE
7z (P<0.05),

NI~ F= I IMREHEEAZZ T CEREIREBET L2770 R v 7 THDLZ &b,
CYP2D6 M BBEIZBNWT, M7~ F—= L ORFNEHALA A0 L 720 BRIRPARERD
AIREMEDNV R ST, ARFFEDORREIL, b T~ F— &2 ROk 0EfE 2 > b v —/ L O fE il
fbizmidfFaeFheZitd2b0LEX N5,



15 15 1 3

van den Elsen Simone H.J. Oostenbrink Lisette M. Heysell Scott K. Hira Daiki Touw Daan J. 40

Akkerman Onno W. Bolhuis Mathieu S. Alffenaar Jan-Willem C.

Systematic review of salivary versus blood concentrations of antituberculosis drugs and their 2018

potential for salivary therapeutic drug monitoring.

Therapeutic Drug Monitoring 17 37
DOl

10.1097/FTD.0000000000000462

Hira Daiki Okuda Tomoyuki Mizutani Ayano Tomida Nao Okamoto Hirokazu 107

In-vitro evaluation of optimal inhalation flow patterns for commercial dry powder inhalers and 2018

pressurized metered dose inhalers with human inhalation flow pattern simulator

Journal of Pharmaceutical Sciences 1731 1735
DOl

10.1016/j .xphs.2018.02.002

Hira Daiki Koide Hiroyoshi Nakamura Shigemi Okada Toyoko Ishizeki Kazunori Yamaguchi 13

Masafumi Koshiyama Setsuko Oguma Tetsuya Ito Kayoko Funayama Saori Komase Yuko Morita

Shin-ya Nishiguchi Kohshi Nakano Yasutaka Terada Tomohiro

Assessment of inhalation flow patterns of soft mist inhaler co-prescribed with dry powder 2018

inhaler using inspiratory flow meter for multi inhalation devices

PLOS ONE e0193082
DOl

10.1371/journal .pone.0193082

Katsube Yurie Hira Daiki Tsujimoto Masayuki Koide Hiroyoshi Minegaki Tetsuya Ikeda 56

Yoshito Morita Shin-ya Nishiguchi Kohshi Terada Tomohiro

Concomitant administration of candesartan cilexetil in patients on paclitaxel and carboplatin 2018

combination therapy increases risk of severe neutropenia

Int. Journal of Clinical Pharmacology and Therapeutics 328 336

DOl
10.5414/CP203180




Hamada Satoshi Hira Daiki Kobayashi Yoshiki Yasuba Hirotaka 56

Effect of nasally exhaling budesonide/formoterol dry powder inhaled at “ fast” inspiratory 2018

flow on eosinophilic chronic rhinosinusitis

Int. Journal of Clinical Pharmacology and Therapeutics 539 543
DOl

10.5414/CP203272

Hira Daiki Suzuki Asami Kono Yusuke Shimokawa Kosuke Matsuoka Serika Hasumoto Ken-yuh 4

Kawahara Hiroyuki Onoue Masahide Fujita Takuya Okano Tomonobu Kakumoto Mikio

Pharmaceutical stability of colloidal saccharated iron oxide injection in normal saline 2018

Journal of Pharmaceutical Health Care and Sciences 21
DOl

10.1186/s40780-018-0116-0

Dote Satoshi Itakura Shoji Kamei Kohei Hira Daiki Noda Satoshi Kobayashi Yuka Terada 18

Tomohiro

Oral mucositis associated with anti-EGFR therapy in colorectal cancer: single institutional 2018

retrospective cohort study

BMC Cancer 957
DOl

10.1186/s12885-018-4862-z

Kamiya Takaki Hira Daiki Hoshino Nobuo Kurihara Mika Nakagawa Mayumi Sasaki Masaya Terada 74

Tomohiro

Low Body Mass Index and Myeloablative Conditioning Regimen Prolong the Duration of Parenteral 2019

Nutrition During Hematopoietic Stem Cell Transplantation

Annals of Nutrition and Metabolism 107 114

DOl
10.1159/000496457




Sugimoto M, Ban H, Hira D, Kamiya T, Otsuka T, Inatomi O, Bamba S, Terada T, Andoh A. 45

CYP3A4/5 genotype status and outcome of vonoprazan-containing Helicobacter pylori eradication 2017

therapy in Japan.

Aliment. Pharmacol. Ther. 1009-1010
DOl

10.1111/apt.13959

Ueshima S, Hira D, Fujii R, Kimura Y, Tomitsuka C, Yamane T, Tabuchi Y, Ozawa T, ltoh H, Horie 27 (9)

M, Terada T, Katsura T.

Impact of ABCB1, ABCG2, and CYP3A5 polymorphisms on plasma trough concentrations of apixaban in 2017

Japanese patients with atrial fibrillation.

Pharmacogenet. Genomics 329-336
DOl

10.1097/FPC.0000000000000294

Hira D, Terada T. 147

BCRP/ABCG2 and high-alert medications: Biochemical, pharmacokinetic, pharmacogenetic, and 2018

clinical implications.

Biochem. Pharmacol. 201-210
DOl

10.1016/j .bcp.2017.10.004

Ueshima S, Hira D, Kimura Y, Fujii R, Tomitsuka C, Yamane T, Tabuchi Y, Ozawa T, Itoh H, Ohno -

S, Horie M, Terada T, Katsura T.

Population pharmacokinetics and pharmacogenomics of apixaban in Japanese adult patients with 2018

atrial fibrillation.

Br. J. Clin. Pharmacol.

DOl
10.1111/bcp.13561




46

2020
66-76
DOl
Wu Qi Hayashi Hideki Hira Daiki Sonoda Keiko Ueshima Satoshi Ohno Seiko Makiyama Takeru 35
Terada Tomohiro Katsura Toshiya Miura Katsuyuki Horie Minoru
Genetic variants of alcohol- metabolizing enzymes in Brugada syndrome: Insights into syncope 2019
after drinking alcohol
J. Arrhythmia 752-759
DOl
10.1002/joa3.12227
Ueshima Satoshi Hira Daiki Tomitsuka Chiho Nomura Miki Kimura Yuuma Yamane Takuya 21
Tabuchi Yohei Ozawa Tomoya Itoh Hideki Horie Minoru Terada Tomohiro Katsura Toshiya
Population Pharmacokinetics and Pharmacodynamics of Apixaban Linking Its Plasma Concentration 2019
to Intrinsic Activated Coagulation Factor X Activity in Japanese Patients with Atrial
Fibrillation
AAPS J. 80
DOl

10.1208/s12248-019-0353-7

10 3 1

40

2018




35 TDM

2018

35 TDM

2018

CYP2D6

39

2017

Daiki Hira, Tomohiro Terada

Pharmacogenomics in Clinical Practice

15th International Congress of Therapeutic Drug Monitoring and Clinical Toxicology

2017




27

2017

29

2019

CYP2D6

2019

CYP2D6

29

2019




CYP2D6

40

2019

(Terada Tomohiro)

(10324641)

(Kamiya Takaki)

(Imai Shinji)

(90283556)

(Fukui Sei)

(80303783)




