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OHFR S RE BT OFEIZH DTz, Zib 3L & AMFZE T DA
YIRS ENG OF JEIFEEFN O GILTT O E R EDIENTER T 5 b0 & Bb
iz, MG OHER A IS L TEIARMEDT — % (7.7%) (Z5EATHHIEDOH
HOFPMA (3.8-43.7%) IZBE->TWVD, UL DODIATHIIE WD LIED mV A
HHEIAHAETH -7,

EHIZ, FEHRNT UL TAT 7 Y v OMIEA R ABEE & g LT 50
ITHFRRIZOWTIE v ad 1 #E 20045T, X0~ 7 o ORI B IX
47% THHIZHLTINT 7 U 13 83% ThHhoTe, XEH T OAREEILT;
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DIMENIAFTED T — 2 L) OB NRE TH o7z, 72, AT 7 U VO
YL BT A Y 1> 8380 ANAEXIR L Lzl T 710%ThHY hr=aT
DOMFFELIZIE—FH L TV, L EXVWEILTERNH DD, KLITHBNTH A
EH NI DTGB INT 7 U X0 b AREEE B IR & HER S vz,

SEANAH O FRALERE OB I BT 2 WA 1LHUL S D03, JEAIRT O AL )5 B A58
R L) OB IZ B L Cidsh i 3, ARBFSE TIEARER O B R 72 L5
HEFEA LABRBEIZBNT 11% (11/97) OX EH b7 U AIFIZET % fckk
7052 35 1F D R G 53 > - 7=, Beex-Oosterhuis © 2213 57 O EHAKES
TERMICEIERN RETLS 2 RE T4 I — DM EEHEOHEEZ TR -7,
Z 2T IEAIR O AL T5 B A CHTERI A DAL T 2 S22 41% RK L Tuvie &l
LTW5, GEABRIIIEAN L > TRRDZOT, T N7 O Lo
AN CRSICTHER T2 Z LT L, Lo LS & 3RAIAR O L5 B A iR 25
DT TR EEBORMDE S D EEZTND, TORIZOWT Kuo b PO
FEITHRIR S . T A U B TD 779 OHEASLITI@RD 5 5 58%ILMEITHIE L 72
EHELTWD,

A, FEEOFFR AT SR DI KA & Tt D e/ IMED 72 12 KB RE AR
BRI L SNTWD, fERE L THENRTISBICH S £ TICRERARRORESE
Mo f &R, MEERZRT 272000 3R E0h EOERICET 2
REOERNPAHIET 5 X 51272 >Tnb, Bl ITMO DOAC b Z I EILF i,
IR, BHEAE R & TR DIRICI > T D 22, EEICGFEIC & - CTHE -
MAEIXEVEMIC > TETRBY 2TOHEDOLGHERITIE U D FHIXNE L 72
STETWVD, Z DR TAIFIEIL K 0 ety 7o FHNE O I A D33 TR # Ol
MOEETHLEWVWR D, AHHERLBEANDIFGHRICY 7 LT 7 — MMERE

FiOBEATT AT AOEANFIERTH D0 H LIvZeV, Westbrook & 2913 e-
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prescribing system D X 5 72T AT KB ANUST T — w2 SHEERAGES
LEWDO LTm EHEL TS, Diaz B 2Pi% e-prescribing system D A CAIE ]
BT7 % 35% 725 14% 12D Lz L LT D,

AT CII% TR T A L DI DN ODDORR RS 5, B2, T—F UL
ENRERTREBENRSHSHZ & THD (Table2), IS REEILSTSEEE O Lk
MAMRBE L ABLRE CITRbIL TRV BED T v &7 MU TN D /S A T A
7o TDME L, S HIZEREITHIMA N MBI L T RES
BEE ABRRERE T D D7E%E B9 72 DIILBIER DY) 197 H Tl
FIETH Y, SBIRLL MR IR TOMIENT RN D LER D 5, AFET
IZBEIZ EEHFIEN N T R ZAT > T2 F IOV T OFEE A E VT 1ER % A
WTAT 2 7o 728D Bty 7 R B 7 D F8 A SR AN | [ Rl D /R 3 B J5 % ST
MNEBETRRLUIZT-ORFICRFEINTZH 00, HAMNEE CREBEZ L
72 bDDEMMPBIEKR LN T2 DD FEERM SNTZDOEXBIT 5 ENT
EpMoTle, THHDREICOWTIL, AR ORI MR TER DLEND D,
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AT
=i

ANBEEEO X T N T HINEILIT x5t DB VT & T AR DAL S5
LA 1IN R B OBEML DT & il U CREYIL S 2 A B S, A el
T DX H7em ) A7 EOBEIEWLS O EIZIE AT IEROF AN EE TH
D, EESFEICBWTE Y RV EOFANMLT EE2FITT 555 13N EICE
PG WA IRATT 200, JRBEEEAIN & LS EAICEDL D Z LR HERTh D
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P
ARBFFEDZEAT 72 & AT L Z AT DI H 72 0 RInEIFRE, JHiEZ
WIZTZ & F LI BAT AR ESR (RSB R MG R AIIEE) (S0 &0 & 2
FHLEFET,
Kim L OFEIZH T THEZ AW ERERR CGE2Erses) | &5 H
Iz CEMIRNENRE AT EsE) ICTRIEL £

-19-



B CER
Ministry of Health, Labour and Welfare. “NDB Open Data Japan.”
<http://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-
Hokenkyoku/0000139844.x1sx> (cited on 31st, December, 2016).
Deitelzweig S. B., Lin J., Kreilick C., Hussein M., Battleman D., Adv. Ther., 27, 623-
633 (2010).
Connolly S. J., Ezekowitz M. D., Yusuf S., Eikelboom J., Oldgren J., Parekh A.,
Pogue J., Reilly P. A., Themeles E., Varrone J., Wang S., Alings M., Xavier D., Zhu
J., Diaz R., Lewis B. S., Darius H., Diener H. C., Joyner C. D., Wallentin L.,
Ezekowitz M. D., Yusuf S., Eikelboom J., Oldgren J., Parekh A., N. Engl. J. Med.,
361, 1139-1151 (2009).
Nippon Boehringer Ingelheim Co., Ltd., Tokyo, Japan, “Prescribing Information:
PRAZAXA® capsules 75mg * 110mg, dabigatran etexilate methanesulfonate
(JAN).” (2014).
Urooj F., Kulkarni A., Stapleton D., Kaluski E., Clin. Cardiol., 39, 739-746 (2016).
Fernandez-Llamazares C. M., Calleja-Hernandez M. A., Manrique-Rodriguez S.,
Pérez-Sanz C., Duran-Garcia E., Sanjurjo-Sdez M., Eur. J. Clin. Pharmacol., 68,
1339-1345 (2012).
Leape L. L., Cullen D. J., Clapp M. D., Burdick E., Demonaco H. J., Erickson J. L.,
Bates D. W., JAMA, 282, 267-270 (1999).
Klopotowska J. E., Kuiper R., van Kan H. J., de Pont A. C., Dijkgraaf M. G., Lie-
A-Huen L., Vroom M. B., Smorenburg S. M., Crit. Care., 14, R174 (2010).
Sakuma M., Ida H., Nakamura T., Ohta Y., Yamamoto K., Seki S., Hiroi K.,

Kikuchi K., Nakayama K., Bates D.W., Morimoto T., BMJ. Qual. Saf-, 23, 830-837

-20-



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(2014).

Morimoto T., Sakuma M., Matsui K., Kuramoto N., Toshiro J., Murakami J., Fukui
T., Saito M., Hiraide A., Bates D. W., J. Gen. Intern. Med., 26, 148-153 (2011).
Matsuo S., Imai E., Horio M., Yasuda Y., Tomita K., Nitta K., Yamagata K., Tomino
Y., Yokoyama H., Hishida A., Am. J. Kidney Dis., 53, 982-992 (20009).

Ministry of Health, Labour and Welfare. “Guideline for appropriate handling of
personal information for medical and healthcare professionals.”
<http://www.mhlw.go.jp/topics/bukyoku/seisaku/kojin/dl/170805-11a.pdf> (cited
on 26th, October, 2016).

Ministry of Health, Labour and Welfare. “Statistics of Medical Care Activities in
Public Health Insurance.”
<http://www.mhlw.go.jp/toukei/saikin/hw/sinryo/tyosal4/dl/gaikyo2014.pdf> (cited
on 31st, December, 2016).

The administration department of Japanese Society of Hospital Pharmacist., J. Jpn.
Soc. Hosp. Pharm., 52, 761-832 (2016).

Armbruster A. L., Buehler K. S., Min S. H., Riley M., Daly M. W., Am. Health
Drug Benefits., 7, 376-384 (2014).

Simon J., Hawes E., Deyo Z., Bryant Shilliday B., J. Clin. Pharm. Ther., 40, 525-
530 (2015).

Kimmons L. A., Kabra R., Davis M., Segars B. V., Oliphant C. S., J. Pharm. Pract.,
27,384-388 (2014).

McDonald C. J., Kalisch Ellett L. M., Barratt J. D., Caughey G. E.,
Pharmacoepidemiol. Drug Saf., 24, 399-405 (2015).

Larock A. S., Mullier F., Sennesael A. L., Douxfils J., Devalet B., Chatelain C.,

-21-



20.

21.

22.

23.

24.

25.

26.

27.

Dogné J. M., Spinewine A., Ann. Pharmacother., 48, 1258-1268 (2014).

Basaran O., Filiz Basaran N., Cekic E. G., Altun L., Dogan V., Mert G. O., Mert K.
U., Akin F., Soylu M. O., Memic Sancar K., Biteker M., Clin. Appl. Thromb.
Hemost., [Epub ahead of print] (2016 Nov 15).

Chowdhry U., Jacques A., Karovitch A., Giguére P., Nguyen M. L., Can. J. Hosp.
Pharm., 69, 194-201 (2016).

Beex-Oosterhuis M. M., de Vogel E. M., van der Sijs H., Dieleman H. G., van den
Bemt P. M., Int. J. Clin. Pharm., 35, 1188-1202 (2013).

Kuo G. M., Touchette D. R., Marinac J. S., Pharmacotherapy, 33, 253-265 (2013).
Pfizer Japan Inc., Tokyo, Japan, “Prescribing Information: Eliquis ® tablets 2.5mg *
Smg, apixaban (JAN).” (2016).

Daiichi Sankyo Co., Ltd., Tokyo, Japan, “Prescribing Information: LIXIANA ®
tablets 15mg * 30mg « 60mg, edoxaban tosilate hydrate (JAN).” (2016).
Westbrook J. I., Reckmann M., Li L., Runciman W. B., Burke R., Lo C., Baysari M.
T., Braithwaite J., Day R. O., PLoS. Med., 9, €1001164 (2012).

Such Diaz A., Saez de la Fuente J., Esteva L., Alafion Pardo A. M., Barrueco N.,

Esteban C., Rodriguez I. E., Int. J. Clin. Pharm., 35, 1170-1177 (2013).

-22-



BAEZEDAR BAEEEE(C L BTEREBIS A

BERT-5)1222015

Fig. 1 BEWnE ONBEZEDIRRE & T

-23-



FIse . JL7F 75 A(Cler)
15mL/min 30mL/min S0mL/min
X 1 | d

| |

7XUn HEsLBL | 75mgx2 /day
|
PEINS 110mgx2/day*1 |_
=F'S 110mgx2 /day _

£ : 70i% 75i% 80i%

7XUh

1¥YZ 110mgx2 /day |
Fi4 [ 150mgx2 /day. | 110mgx2 /day |
*1 JES(3150mgx2 /day

Fig.2 ZEH b7 UEBEICED 2 BHEE - FEELED H AR LFEINE L DLLER

-24-



FRILPFZ0)75>X (Cler) (mL/min/body)
Cockcroft-Gaultz®X | @pIEEOZWMEIFSAHiE

(140-4iip) x 4K (kq)
72 x MBIV 7F = AB(mg/dL)

(x0.85 : zt%)

HE SRR EASE (eGFR) (mL/min/1.73 m?):
BAEEFES SIS IRR (CKD) RN — =4

=194xCr-109x Age-0287 (x0.739 &%)
Cr: AIL7F - M (mg/dL)

Fig. 3 BE#mEOFHER
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Patients receiving dabigatran
at KIH (n=238)

Exclusion because of a past medical

v

history of dabigatran prescription in

other hospital (n=10)

\ 4

Patients receiving dabigatran for the
first time at KIH (n=228)

Ambulant patients Inpatients
(n=131) (n=97)
Inquiries about prescription
v | [
Routine audit by Routine audit by hospital
pharmacists in pharmacist

community pharmacies

A A

Retrospective re-audit to detect prescriptions with
unauthorized indication or usage and to examine the incidence

of clinical events using electronic medical records

Fig.4 Design of the present study.
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Table 1. An audit checklist for dabigatran prescription.

Descriptions in prescribing

information

Criteria

Indication

Prevention of  strokes and systemic
thromboembolic complications in patients with

non-valvular atrial fibrillation

Contraindications

Severe renal dysfunction (CLcr < 30 mL/min or
eGFR < 30 mL/min/1.73m?*)

Active bleeding or hemorrhagic diathesis

Clinical complications associated with high-risk of
bleeding (cerebral hemorrhage) within 6 months
Concomitant indwelling of spinal or epidural
catheter

Concomitant oral administration of itraconazole
History of serious hypersensitivity reaction to

Prazaxa®

Instruction of dose reduction
(300 mg/day to 220 mg/day)

Moderate renal dysfunction (CLcr 30—50 mL/min
or eGFR 30-50 mL/min/1.73m?*)

Concomitant oral administration of P-glycoprotein
inhibitorst

Age > 70 years

Previous history of gastrointestinal bleeding

Instruction for timing of
initiating dabigatran therapy

after withdrawal of warfarin

Dabigatran should be started after PT-INR

decreases < 2.0

* According to the prescribing information of Prazaxa® [1] CLcr is recommended for

evaluating renal function, but eGFR was used as an alternative when body weight was

unavailable.

TVerapamil, amiodarone, quinidine, tacrolimus, cyclosporine, ritonavir, nelfinavir,

saquinavir and others.

CLecr = creatinine clearance
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Table 2. Characteristics of ambulatory patients and inpatients whose prescriptions of

dabigatran were analyzed.

. Ambulant patients Inpatients
Variables P value
(n=131) (n=97)
Age (years) 71+£9 70 £12 NS
Male (%) 96 (73) 64 (66) NS
ALT (IU/L) 22+£12 26 +22 NS
AST (IU/L) 25+ 11 29+ 17 0.01
ALP (IU/L) 242 +£76 238 + 80 NS
Serum creatinine (mg/dL) 0.9+ 0.2 [130] 0.8+0.3 0.04
eGFR (mL/min/1.73m?) 64 + 14 [130] 69 + 18 0.03
CLcr (mL/min) 67 +25[50] 71 +27[80] NS
Height (cm) 162 + 10 [47] 161 + 10 [77] NS
Weight (kg) 61 + 12 [50] 60 + 13 [80] NS
Body surface area (m?) 1.6 £ 0.2 [47] 1.6 £ 0.2 [77] NS
Numbers of concomitant
4.6+3.5 42+32 NS

medication

Data are expressed as means = SD. Numbers of patients whose data were available are
given in brackets. Data without bracket indicate that data were available from all

patients in each group. Statistical analyses were performed with the Student’s t-test for
continuous variables and with the Chi-squared test for gender ratio.

Abbreviations: ALT, alanine aminotranferase; AST, aspartate aminotransferase; ALP,

alkaline phosphatase; NS, not significant

-28-



Table 3. Comparisons of the frequencies of inappropriate prescriptions of dabigatran between ambulant patients and inpatients

Ambulant patients Inpatients

Checklist of appropriate prescriptions (n=131) (n=97) P value
Overall (%) 43 (33) 11 (11) <0.001
Unauthorized indication 0 0 NA
Violation of contraindications
eGFR < 30 mL/min/1.73m? 01101 01101 NA
CLCr <30 mL/min 2 [50] 0 [80] 0.15
Concomitant use with oral itraconazole 0 0 NA
Active bleeding or hemorrhagic diathesis 0 0 NA
History of complications associated with high-risk of bleeding (cerebral hemorrhage) in the latest 6 months 0 0 NA
Concomitant dwelling of spinal or epidural catheters 0 0 NA
History of serious hypersensitivity reaction to Prazaxa® 0 0 NA
Inappropriate dose selection in reference to age
Overdose for patients > 70 years (%) 14/77 (18) 2/56 (4) <0.05
Underdose for patients > 70 years (%) 2/77 (3) 1/56 (2) NS
Overdose for patients < 70 years (%) 0/54 (0) 0/41 (0) NA
Underdose for patient < 70 years (%) 3/54 (6) 0/41 (0) NS
Non-compliance with the recommendations for dose reduction
eGFR from 30 to 50 mL/min/1.73m? (%) 2/22 (9) 1/10 (10) NS
CLcr from 30 to 50 mL/min 0/11 (0) 1/15 (7) NS
Past medical history of gastrointestinal bleeding (%) 1/5 (20) 3/5 (60) NS
Concomitant use of verapamil (%) 7/10 (70) 3/7 (43) NS
No assessment of renal function (%) 1/131 (1) 0/97 (0) NS
PT-INR < 2.0 when dabigatran was started after discontinuation of warfarin 14/54 (26) 1721 (5) 0.053

The figures in brackets are numbers of eligible patients.

Four cases (3 ambulant patients and 1 inpatient, respectively) had more than one violations of the instructions given in the prescribing information. Statistical analyses were performed
with Fisher’s exact test.

NA = not applicable, NS= not significant
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Table 4. HiML - fMFEZE A X R ISAEIRIL

B A 2k sk (n=124) ABE (n=97) p value *

HH

IS5 (%) 9/124 (7) 8/97 (8) NS
(OR:0.9, 95%CI: 0.3-2.3)

IMFEZE (%) 1/124 (1) 1/97 (1) NS

(OR:0.8, 95%CI: 0.1-13)

* Fisher D E HEHEFME %
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Table 5. Hfl S5 & HIMICE8 & 5 2 % HK55) & oo B
A HH I L

HEA 3 55
HFANA NS

(OR=0.6, 95%CI:0.2-2.2)
SHRAI 14 156

* Fisher O EHEHEFHE 2 H
FANIPUM/ I, SSRI, AAT B A R IERAT oA FEFIREEO TR
yop)
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Table 6. [ZFliRI| D A58 E140L 55| 4

[2% ifi Sk (n=131)  ABE (n=97) A G E A
(ABE+413K)

VTN 24/77 3/19 28%

EFili B 4/12 0/6 22%

iiNe 2/9 3/15 21%

<Rl D 1/5 0/7 8%

EFili E 1/5 1/16 10%

=Rl F 1/4 0/8 8%

EERl G 2/4 3/16 25%

EFili H 1/3 1/8 18%

[ il T 1/2 0/2 25%

= Fifi 6/10 0/0 60%

GEHE %) 5 41)

* [EAN T & O BT EIE 21X Fisher O [H B4 R4 & 2
R Z & ORI T EIE DZFE « NS
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Table 7. Summary of previous and present studies investigating inappropriate prescriptions of dabigatran.

, Number of  Study IM Bleeding
Authors [ref.] country  Design . . Comments
patients ~ patients (%) rate (%)
Armbruster et al. [12] USA R 458 I 16.6 14.4 -
No serum creatinine levels were available within 1
Simon et al. [13] USA R 395 A 2 16 week before and after the time of dabigatran initiation
in 37% of patients.
. b “Indication and ®dose. Only 61% of patients were
Kimmons et al. [14] USA R 160 | 92,10 3.8 o ) ] )
newly initiated on dabigatran during the study period.
USA,
Canada 34.1- 27.3-  PIM was judged solely by co-administration of
McDonald et al. [15] R 16,000 A o ] ] ) ]
and 51.1 43.7 medicines potentially increase bleeding risk
Australia
Larock et al. [16] Belgium P 69 VA 49 14.7 MALI was used for assessing PIM
Basaran et al. [17] Turkey P 148 A 47 NA MALI was used for assessing PIM
Chowdhry et al. [18] Canada R 109 I 31.2 NA -
L(11) : - : :
Inappropriate prescription was judged according to the
The present study Japan R 228 /A vs. A 7.7 o ] o ]
(33) descriptions in prescribing information

R=retrospective chart review, P=prospective study, [=inpatients, A=ambulant patients, MAI = medication appropriate index, MAI is a tool designed to measure appropriateness of prescribing for people
aged 65 years and older using 10 criteria comprising indication, choice, dosage, modalities and practicability of administration, drug-drug interaction and cost-effectiveness. [16,17], PIM=potentially

inappropriate medication, NA=not available
T selective serotonin reuptake inhibitor, non-steroidal anti-inflammatory drug, oral corticosteroids, systemic azole antifungals, macrolide antibiotics, HIV protease inhibitors, cyclosporine, dronedarone,
tacrolimus, verapamil, amiodarone and quinidine
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