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National Receipt Database

Omeprazole

Proton Pump Inhibitor

Positive Predictive Value
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Standardized Structured Medical record Information eXchange
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L, ZORER, FEH RT3 TV 7 7 U o & il U T2 OWM LS i OEZS N H i
DRAFRE RN EWRENTZZ LD, ZOMRSS%Z B2 FDA BN O 25 R
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FETIE, BEREROE b - b E BRY & U EA TG OREER 2RI A HHE =
3 SS-MIX (Standardized Structured Medical record Information eXchange) DAEHERY A K L—
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D M IRIBAED MR E 5, 7272 L, #5646 100 A LARICA Y 2 H L TV D356
6 1% 24 BERI AN I/ RIS B Do HIT Tl MRES 10X 10° IL Rl & 725 2
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SiEY A2 IIRSEA~ Y L OIF ) B s ShTing B9,
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ELTEIE L,

2. WHETTIE

(1) fat

AR S A AR 2 S B AT SR IT M OV [ R0 e oD i BRAE A 22 B 22 O /KGR & 45 C E i
STz, AR TIEEACLE SN T — % 2 O TRT 21T > 72,



(2) FEHIF KOG EE
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A7:5 2012 45 3 A 30 A £ TO 4 FMOREHMIC, L TFOETOEMFIZEET HEE %
RGEBEE L Lz,

O FEHMICKRDEASRY OB FENTNDZ L

@ #&5AT14 BN (G ER) RKOES%ICIMEEARIIE ShTng 2

@ BG5AT4 BRI EA R G S ThRnZ L

Q) HIT B 7L 2 X A oS
HIT o BRI 22 R 2 I LT 77 v =) X Aot 217 -7 (Fig. 1),
1) RAMEIZ X 2HE
HRBEDOPNS LT DR TOERIEET 2 EE A L,
@O AIFEETO MM GLFERIE) 23 150X10° /LA ETHh D Z &
©@ AJ5RET 100 HEICAANY VOGN WGSBS 4 B B Tolv/MiEiE
WA (if/VBER 150 X 10° /L A ST AT LRI 50 WlELLTF) % kF5 = &
@ BALREEMER O 2 WM UPNIZEEM 2 FEl D /Mg A R R ET L2 &
@ AN MEAEDDEKER G B E TR MW o FEEE 2 B O RE S [EE RGO b
AN
® iR D BARAE AL ST LRI L LT 30 %LA_E DB 2> 10X 10° IL LLETH 5
Zé&
® HEEEERND 14 AN/ MRESEIE T 5 2 &
@  [EEH DEEE S 14 H% F COM/MEITEREEEZ FIC BRI 2 &

2) BRI & o]

DOBAEMSM THiE S 8E D 95 | FIRIEHEH 2 b ik de 5 2 HiE#% £ ToMIC
FLOBWIRMTT ST BE TR L, 78D & HIT BEVVER] & B Lz, ZEidIZi3sd R o
ICD-10 (International Statistical Classification of Diseases and Related Health Problems, 10th
revision) == — NZfE L, FeE2WrHl 07280 Lz,
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(10% /L)
350
Examination period for the pseudo-HIT
200 by diagnostic information data
3
5) Recover
250 / i ©) Y
(1)
Baseline
200
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150 |==mmmmmmmmbommmmoomoooomdgo oo o SRR EEEEEE
gwithin 14d : h
100 _
: UFH : : . — (4) Nadir
; administration  : a— :
50 ; : (3 . :
: : :  Follow-up period :
E P 14d N H . P 14d \.E
0 Hiy > A A A*-. L
Index date Last UFH

administration date

Fig. 1. Diagram of the algorithm for identifying HIT using platelet counts and diagnosis

information.

The requirements for platelet counts at each evaluation point were: (1) no less than 150x10%L at baseline, (2)
occurrence of TCP within 14 days after the index date, (3) continuing TCP, (4) more than 30% reduction and greater

than 10x10%L at nadir, (5) recovery from TCP and (6) no recurrences of TCP during the follow-up period. HIT,
heparin-induced thrombocytopenia; TCP, thrombocytopenia; UHF, unfractionated heparin; d, days.

3) NUTFT—a

HIT B 7L =) X ATl Sz HIT S8V VEFNZ DWW T, HIT I220W T 43 72 Rk
& R OIRE IR O MIEAN B OERIC X 5, BT EHE O 4Ts 227 a2 LBk
e (N F = a VW58 9 LT, 4Ts 227 &3l OFLEE, B, ki
OFME, OJFNO 4 HHTHRSND HIT ORERIA2T Y V7V AT A THDH, HIT
DOAFEMEIC DN T, 1HAIC D RK 2 A TAaTLEN, 3ALLTFA MRV, 4 530U 5
AROS T 6 RELEDS T RSN D, ABFIETIL 4Ts 2= 7 28 i) 303 T
W ERZ HIT FEERER] & EFR L7, 72720, 4Ts 2 a7 OISO 63, ERIA LT
OIEFRE B E 2 TREMIHE LR A BN HEE LTHWS Z L e L, T
U X L OFEE ML SR T2 (Positive Predictive Value : PPV) % AW TIT- 72,
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(4) HIT ® U 27 [N+ D 7

ERNC K VRSN HIT BIEOFEL T 7 M 588 E LT, Filin (65 A I 65
L) o PERI o) RO 100 B ORTRGIEOAE, 5 A% B AUWNT 4 H
LIb) . AHEREEE O HE, BHERESOAE, EIOFIROFELARL LSEHn Y
AT 4y Z AR & Eli Lz, SREEZEDO~NY R HROTREIT 3 AThoTTe
B, ABFETIE 4 BULEZEWIEE L ER U, TTHEREREEIIBIAENER LV aioKk bt
WRIZBIT A7 7=7 X HKis#EEFE (Alanine Aminotransferase : ALT) | 7 A /37 X &
7 2/ HEEREE  (Aspartate Aminotransferase : AST) T E U L E L OWTF DA
E2M s IEH A LR D 2 G2 x 2nigs . IFEREEIMmE 2 V7 F =2 (Serum
Creatinine : Cr) T FIRFBER VD EFME LRZEZ R20GE L ER LT, EERIFLEO
IEHE EFRIT ALT 2342 IU/IL,AST 2330 IU/L #2 U L & 73 1.3 mg/dL, Cr 23 B4 1.17 mg/dL.
P 0.82 mg/dL, I RFEZEFHEN 21.6 mgldL TH 7o, FAFOFEECHOWT, BItEHEAER
X Vi3 AUWNIZAThbN =T x5 L Lz,

3. Rk

QOHITHRHT VI XAO@EHE N T —v 3 >

4 FEROFEIRN BT D IEEIIFHEDORTEA~NY ARG BELIL 2,875 ATh-oTe,
Z D) HIRAMEIZ LY HIT OFTREMEN & £ & fIE S B3#1E 58 AT, Fpi4 TRk &
72Dy HIT BVERNX 47 ATh o7, T HIT 8WER] 47 NS DWW TERIZ L 53
VT —va v &f{Tolc & TA, 41 AW HIT MEERER & Siviz, HIT LR2lrEiiano7-26
AT OWTE, MBI OFREERCRE b R 72 b D &R ST oo JFUR BSOS
DL ERCHRTE o le, ZORE, HIT 71T U X L0 PPV [387.2% (95 %5
FEIXIH ; 74.8-94.0) L7020 HIT fEESEGIOFBUBEE T 1.4 % L HiH S 7z (Table 1 and Fig.
2),



Number of Patients

Suspected HIT 47
Definitive HIT 41

PPV (95% ClI) 87.2 % (74.8-94.0 %)

Cl: confidence interval.

Table 1. Positive predictive value (PPV) of the algorithm for HIT.

Source population
n=2,875
Eligibility criteria
1. Treated with UFH between Aprl 1, 2008 and March 31, 2012
at the Hospital of Hamamatsu University School of Medicine
2. Receiving platelet count tests within both two weeks prior to
and after the index date
3. Not treated with anti-cancer drug

% Judging based on platelet count

ExtractedPatients
n=58 (2.0%)

% Excluding the pseudo-HIT disease

Suspected HIT patients
n=47 (1.6%)

% Adjudicating by medical record review

Definitive HIT patients
n=41 (1.4%)

Fig. 2. Selection chart for suspected and definitive HIT patients. Number in parenthesis indicates

percentage for source population.

K53 1~ AT DW T RO 21T o T2 ik . SRAEMM O 5 EF KL 259 ATh
V. BAEEICL DS ZBE T 1 4 BEURA TR S o 7o HIT ST 1
£ THY, TORBMEIT04% THoT2, ZORVIES 1L LI OWTEMOANY F— 3
VEATOTRER, MEEER & ITHE SR d o T,

(2 VA7 KT DR

HIT fERER] & Z LD HIT RIGHYER & OBEE A i L& 2 A, 5 A
DWTHERZITHD b (Table 2), Fi7z, HIT BIED U A7 K+ DOEEIZONTEE
BREATICE VR L7 & 2454 HU EO R GICHOWTHEZREDND 51 (P<0.0001)
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v XLE1E 5.38 (95 WlEfEX [ ; 2.35-12.32) Th 7= (Table3),

Definitive HIT group (n = 41) Non-HIT group (n = 2834) PValue®

Age years
<65 15 (36.6%) 1,295 (45.7%) 0.2449
=65 26 (63.4%) 1,539 (54.3%)

Gender
Male 27 (65.9%) 1,644 (58.0%) 0.3121
Female 14 (34.1%) 1,190 (42.0%)

Medication history of heparin®
No 35 (85.4%) 2,397 (84.6%) 0.8900
Yes 6 (14.6%) 437 (15.4%)

Treatment duration
1-3 day(s) 7(17.1%) 1,514 (53.4%) <.0001
=4 days 34 (82.9%) 1,320 (46.6%)

Hepatic dysfunction
No 37 (90.2%) 2,235 (78.9%) 0.0756
Yes 4 (9.8%) 599 (21.1%)

Renal dysfunction
No 27 (65.9%) 1,823 (64.3%) 0.8393
Yes 14 (34.1%) 1,011 (35.7%)

Surgery
No 26 (63.4%) 1,916 (67.6%) 0.5691
Yes 15 (36.6%) 918 (32.4%)

# Chi-square test.
b Previous exposure to any heparin within 100 days before the index date.

Table 2. Patient characteristics in definitive HIT and non-HIT groups.



Variable (Reference)  Odds Ratio 95% CI FPValue

Age years

=65 (= 65) 1.38 0.70 -2.70 0.3565
Gender

Female (Male) 0.83 0.43 -1.61 0.5830
Medication history of heparin®

Yes (No) 1.00 0.41-242 0.9985
Treatment duration

= 4 days (1-3) 5.38 235-12.3 <.0001
Hepatic dysfunction

Yes (No) 0.44 0.16 -1.26 0.1253
Renal dysfunction

Yes (No) 0.82 0.42-1.63 0.5766
Surgery

Yes (No) 0.95 0.49 -1.82 0.8662

Cl: confidence interval.
2Previous exposure to any heparin within 100 days before the index date.

Table 3.  Multivariate logistic regression analysis on HIT onset.

4. &
HIT ORI ST — oLl EoOBBEERER ORBLE HIT FiEom s ShTunan ¥
EEEOBFRIS Tl HIT BEEUER L OHBIIL T LHAS TRV, £7-, HikRElc
DWTHIGMETS HIT Z23JE LRVMAGMES S 2 < HIT HUiRBEN T & Lgn—K L& 722
ST 202 A TAATIE 2012 4% T HIT HLk RS R ST o 7o,
DX ITBWNEHER HIT [IZOWTEVEGEHMITE 2L 5. A TIXENS A OZ
Wit 2 Z IR LT BOR A o b CORMAME 2 AR, BRIR CTOMEER B4 & iR R
IZEDTEERRT VT XLDOHRFEIT-T-,

pit

AWFFETHZE L7 T V2 Y XL X VKR L7z HIT BEVIEBNIZOWT, ERIOEZR
XWX DAEERIM 21T > 7o . PPV IX 872 %W ThoTn, T —H X—ARFFETHA &
DEIWERRRE T VY X LAOREEIC DWW I 7l R E T FE LR b oD, K
[ @ Mini-Sentinel IZF W TIEPPV 2370 % & W KEWHSITA RSN D L LTHHS
NTHH P, ZoREHEZD L. AT ZATEOERAMEEZR L TVD LT &
Do ABFFEIZISIT D HIT BEVER] K O I B O BUBEE I X Z N 241 1.6 %XV 1.4 % TH
STz, FATHREMEORIBEN S T L3 Y XAORBRE R ORFREITRE TE o2 b o0,
HIT OFREBBEEIL 0.5 %05 SWRE L M SN TWAHZ L &EZ 5L %, AT A=Y
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A L ORI I TE ) 2 FPH U E > TV D LFHETE 5, JFIRESLO DR E A LV
RERLSHRT 272D DOERLUBORMIIIEL DD, ZOEMMNRINTZbDLE
A%

VAT RFLRDAREMED B 5 & i STV D BES R RRING P92 I /L L
2B B\ AT 4y ZERSHTIZE D HIT BIED U A7 KFOFHli 217 > 72 /5%, &5-H
BICBWTHEEDNRD b, WEDHTERR T HIBRBIED HIT OFIEICHRS G L
TWAHIZEWRENTEY P ZHEIARMEOMA L — BT 5, RG2S HIT ORIEY
A7 B LML UCE, HIT IZREFRTr 2 M LTl &I shd 2 enb, HitL
TorXY U sORFED HIT ORBUCE G L TV D AR B 2 b b, WS TORFTERUE
Pz L, ZoMmoRENZL HIT OU X7 JRT & LTI, FIRRHE STV DH,
AWFZETIEL HIT FIE & OBJEITRD B ofz, b0 A7 K7 IXiRR BRI

THEDOREN/NSWZ EIZIZ, ARFIEIE BT TOHAE ThH 0 IEFIEE DR FAE
T5Z LG, FEfERY 27 FHEO 72 DITIZRK B R 7 — & & IO T T I1C L BREED
HThHEEXD, TO LT, ERVAT LOBBHVER O 78 % 5 e NFEZEIZ OV TR
T2 bHETHD,

HIT OFESEIIFEAIM TR D Z LM BN TR Y AR~ TR~

ITHAT HIT B Y 227 MEN 2 EHE SR T0 5 B9, ABFZEIC 3 TR & DMK
SFN ) CERGRETOHITBEVEGIOR IR 2 L2 & 2 A TN 1.6 %4104 %
ThHY ., EES T~ CEGRETO HIT #EEREFNIFIE L R0 o T, RIS F~3
U o FEREOBELD 259 N &7 FEROMRICIETE N LETH L OO, B Ot
DR E =B LIRERDPFT DN, RS F~ N RGBT 0 A S &
STROBLED D ODREIZIAFIET 2 DD, BARIZEBWTHHRHS HIT OFIEY R 7A@
BEIZOWTIE, BBIRS TS D EBIRT A ENEE LN EBZ X HND,

RIFFEDORIE LT, —JRE TOT —F R—2 R TH D Z L HRIREMD Y A XN
INEL BN T 222 TR0 T N E Vo8NS 5, £, ZWr oI L7z 4Ts
2T IFRIAZEOBWICHNA AT VU VAT ATHY , AEIO X D ICHA XIS
L7ZBEOZ LTSN T L H A G TIERY, Hfki7e HIT OfEE 2R ER OHIWr A
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DNWTAT T, BRI EIZZWT 5 E TR TORER O IV T I+ 7 il e S T
D EITNAR, o MIEOFEITIRMEAZEE X2, AT 1 AOEMAANY F—v
3 VEATSTE, EMRMEBW O OIITEEOEMTIT) 2 EN RV EE L, KA
JETRAYE L7z HIT BT L 2 U A LTI, BlAnEHER 14 B LIRED HIT FEEEBIZ >V TE—
BRI E LTV D, MEEREZ LV SO 0ER D L5015, 20 & 5 72 BLER]
IZOWT EDOFPHE CTERT 20 RAT 20N H D, LLEORIIH L H DD, AW
T DRV IZEBN T HIT OV 27 OFLEE 2 ERmINTFHL L7286 T DEFRIG®RT — & ~—
AWFFETH Y . A E TIFTER W RER TORMEIZ & &% - Tz HIT OB OHE A
REIC2 2 Z & MIfFEND, SOITHIEAZED D Z LICKY, BEIT LI HIT OFIEY X
7 EFANCHD Z EDOTELTFHET VOBRICORND Z E NS ND,
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B AR REE (DILD
1

EI=N=N
- B A

S ORI TITDN D Z L NE L, kR RREBPEDDBIFIR CAER SN D Z & D
b, ZORIWEHE L TIFSREENBAET L EEX N TEY, 20X ) RIANTERK S
% FFREEIE DILL & BT TV 5 29, DILL ORI R & < it & RIS/ S
b, PEMEITED UIZEORHED DR BIELFD, —RICHEKREETH D, FFRKE
PRI S HITT7 L — i & REHHERF RN IZHISy S D, DILL OZ% I EFEFIETH
DR B NETH D120 F ANEEL < | DILI IR RIS, A~ — D —DPFIE LN &
NOBELREETH Y O BREBE LT LB IZERRBE M TR T RN E ST
W5 2 KE T Sentinel Initiative (235U TE T UL T O BEA G A VT DILI &
ML KD EFTDMRABPTOIIZA, FlTB 7 DILI W OBHENED 7= KR4 75T
EITo TCHORBER< BT 2 LIXTE o tHmE SN TN D,

KETIE FDA DNEERRENLE L Lo Tl b 2o 72BWEAIL DILI Th o7& Sh
TW5 P, 75 ATORINEHFZEIC LAUE, DILI OFARIT 10 HAHY 13.9 AL #
HERTVS B, AARICEWTS DILHZZ OEBEEN S EASEE O [EERIEREERS]
s~ =2 7V O BREER & S TE Y RIS S EIIAER 2,000 fE 28z TV 5
AWFFE CTIIIR B D BEFENE L OBAEE 2 )22 L T DILI Z 5t R EIERIZERIE L 7o, P 5EA1IC
REFEWRFRIEAIFEE STV DHUERE G, WHENTE Y, owc % ORI Eo
MER T RIE WY Z Y 2 ~A > (Claithromycin : CM), 7Y A~ A ¥
(Azithromycin : AM) ., LR 7 m 4% > (Levofloxacin : LX), EF v 7 mr %%

(Moxifloxacin : MX) ZEE L7~

EiWaRrS
AR TR, BEOBEZEHICHNONTWSDILI AaT7ICERL, Z0oAaT7 Y vs
VAT DEIIZLIZDILIBRE T v T Y A AOEE 2 BIFT Z & & L7z, DILI OFJER; 1L
BIIC D7D Z L2 BRE LT, AT 2 Y X 5% Wz DILI FIED U A 27 K- OFFHfh
1T o7z, S HIZ, DILI FAESH T 2 HAIF O U 27 DFNZ SN THRR 21772
(1) fizt
ARGV E LA AR 2 3 T B AT FE T B OV [ K e D fi BRAE A 25 B 2 O 7GR & 73 C £ Ji
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SNTe, ABFZETIIEACLE S NI T — 2 2 VT 217 - 7=,

(2) AWM K O R EE

ABFFECTITIEERFIBE D, D KA T 4 )b« T—4 « BV = 4k () AR % 8
RAREEA L &Lz T —# _X—RZ (MDVDB) #fH L. L FORTOEMICAET 5B
ZRREE L Uiz, ALT K OVAST O EFE EIRITZNZ7 42 IUIL LTOV30 IU/L LEFR LT

)

@

® ©

JEE KJEPE DD TIL 2007 44 H 1 HA5 2012 423 H 31 H £ Tz, MDV DB
TIE 2008 4F 4 A 75 2011 4E 8 A K E TORMICHEIAI BN ST ENTNDZ &

KR FEHNOBHAREEE A AT 90 H AT B R i AREE B ORI I Tl O FlHE 0D e G341 A3
G EN TN &

BltAIEHER ICB\WC 18 LA ETh D Z &

B G-AT (BAGREEHER o 90 AR GEMEANER £ TOHM) K7 v —T v
TR (oI H 20 5 i i fikFE B 180 H & £ TOHIM) I8\ T ALT K TF ALP Dfi
BET—FRoDH L

FERTHEIC I W TS (ALT 28 IEFE ERO 2 520 1= ALP 23 IEFE IR Z
2 ZARRE & EFR) L HIV KON A8 (£ 274 ICD-10 =2 — R B20-24 X U C00-97
TEHR) RBEETHLZ L

() DILI B 7 /L =Y R L DR

1) DDW-J 7 /L =) X A O 5

DILI ®EHNDZ I 2 27 Td % Digestive Disease Week Japan 2004 (DDW-J) ®zf-5<

DILI 7 /=Y XA (DDW-] 703U XA) ZfEE L (Table. 4), FFREERIUEFNIZA

THAIY XALEEH LT,
i LA

WD EFRIZHE, VI ORFEFERBRFO ALT LK OALP ) B A2{T>72, 22T
IXIERE EFRA N & F£F L, ALT bt IX ALT/N, ALP b (X ALPIN L EFT 5,

)
@
®

FHfapE=EAL - ALT>2N 730 ALP=N O34, XU ALT H/ALP (=5 04
RBY 9 >R - ALT=N 7> ALP>2N O34, XiE ALT b/ALP <2 D4

JRAT - ALT>2N 732 ALP>N D36 Tl - T, ALT H/ALP <5 OG5

i. a7y s
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ENENOFREGFEIZHIGT 5O%IF £ TOHM,. Ofkia, OfBEMKRIKA . @FEMLIID
JRROA T, ©FEEkEZ. @KW ) v SEREIEERR . OMARO 5RO UG D %4 TEH H
DAAT BRIl AaT7 U7 &2{Tolz,

iii. DILI ¥ &

DDW-J A7 — /L DEFZITHE, TATREMEA @ IR 4D A =27 b L L DSER| 2 AT

N3 Y XA LD DIL ] & E LT,

- DDW-] 2004 CIOMS/RUCAM

SomNERAR A7 ] oM IERAR
1.%METOMM 1. BSPOREORE SSHZROB) A BRSEEDSOEE
OHEEs IEES THEES TEES THEES aEES THEES TEES
5-908 1-158 5-908 1-908 +2 5-908 1-158 5-908 1-908 +2
<5H. =908 =158 <5H. =908 >%08 +1 <5H. =908 >15H <5H. =908 >508 +1
2, WS LRORTOBRS (1250 HORm) B. FEBOHEH
MERs - gs st 1-158 1-30H +1 oS - iEses 1-158 1-308 +1
=158 =308 o + ERELL ORI (MR ERRR <, )
2458 #EPIE®  1-BH 250%E +3 L) 1-88 =50% +3
9-308 250%5 1-180E 2509 +2 9-308 2500 1-180H 250%5E +2
[z§¥JM5H$®£ 1-1808 <50%E +1 1-180H <50%E +1
[SomREREn 1-308 <5098 /78 F=, L&, T8 0 1-308 <S0%3% /8 F=, £B, T8 0
ALPCIEERLROR 308 <500 /H L2 2 2308 <50% /H LR 2
weSeT 0 BSeT [}
3.RMET mEEn SIS0 +1 i DRSO d
il >S50 +1
4.fnEmes B SAEROMEDEERC L DAL Oto-3
S AMUADREONR HFSU—1. 2 TATERH +2 nFIU—1, 2 FATEA 42
[hFTU-1] HrIJu-—1 GRETATRA +1 HrIuU—1 GINETATESN *1
B e HOC BE . syt 4 smEMS 0 HFdU—1 4 SHE M 0
b AFIU-1  0-3WE B 2 mFdU-1 o-3mEBRA -2
+Herpes(RUCAMD®)  Emu st R 3 EFLSOREH R 3
GAEDFANORE paphed [ttt +2
|ESD, TREBTIBCIEESD +1 MEEESS, BTIRCEREL +1
7 FAINS 6%LLEORERD +1 n ]
8.0LST mtE +2
ot i o
9. RN RS BORE HRIGRE ALTHEN ALPR[+T.Bil +3 wRilRs ALT{RIN ALPR (3T Bil 8N +3
BLHRESMRS  ALTHEM ALPF [ T.Bil +1 FLHRECTES  ALTEM ALPSIT.Bil +1
BLEFTHRS ALTIEWIR ALPS[ET.Bil E¥R -2 BCHFTHRS ALTIENIE ALPS[FT.Bil EWIR -2

Table 4. Comparison between DDW-J and CIOMS/RUCAM scales for DILI.

a In the CIOMS/RUCAM scale, the delayed onset case of DILI (more than 15 days for hepatocellular type or more
than 30 days for cholestatic or mixed type after stopping the drug) is considered ‘unrelated’ except for slowly
metabolized chemicals.

b Calculated depending on the classification of DILI (hepatocellular type/cholestatic or mixed type). Hepatocellular

type was defined as ALT > 2 x ULN and ALP < ULN, or R x 5, where the R value was calculated as
(ALP/ULN)/(ALP/ULN). Cholestatic type was defined as ALT < ULN and ALP > 2 XULN, or R < 2. Mixed type

was defined as ALT > 2 XxULN, ALP > ULN, and R > 2 and <5.

¢ Score +2; all causes in Group I and Il are ruled out. Score +1; all causes in Group | are ruled out. Score 0; 5 or 4
causes in Group | are ruled out. Score -1; less than 4 causes in Group | are ruled out. Score -3: non-drug cause
highly probable. Group I; HAV, HBV, HCV, biliary obstruction, alcoholism and acute recent hypotension history.
Group II; cytomegalovirus, Epstein-Barr virus and Herpes virus. In the DDW-J scale, Herpes virus is omitted. In
this study, these causes were determined by the following ICD-10 codes; HAV (B15, R76.8, and Z22.5), HBV
(B16, 17.0, 18.0-18.1, R76.8, and Z22.5), HCV (B17.1, 18.2, R76.8, and Z22.5), biliary obstruction (K80-83 and
87.0), alcoholism (K70), hypotension history (150, K76.8, R09, and 57), cytomegalovirus (B25 and 27.1),
Epstein-Barr virus (B27.0) and Herpes virus (B0O).
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(4) 7TV X LD G VERA
DILI #: B & FER B OIR L EHROBEE &2 e L, K713 Y XA K> TR
DILI DFELIR BRI STV D 0 E R L7,

(5) CIOMS/RUCAM & & L1l

DILI D[E R 7252 2 =27 Council for International Organizations of Medical Sciences/the
Roussel Uclaf Causality Assessment Method (CIOMS/RUCAM) 9% iz L7= DILI #& 7 v =
J X2 (CIOMS/RUCAM 7 /L= J X 1) & DDW-J 7 /L = U XA & [RIER O J5 15 THEZE L (Table
4), DDW-) 7 /L= ) XL & OHERER DOk Z21T - 72, CIOMS/IRUCAM A7 — /L DIEFIT
v, MEEMEDH Y | RO [ R 0 EERESH Y | IS T DA 37 6 il LORESIZ AT v
Y AL LD DILH G & EFR Lc, ABE « SROBINC OV TEBHAREEAE B OARTE THI
Wi L7, #5-RIHIHIC ICD-10 = — K E10-14 235k STV D BE ZWEIRP & EF&R LT,

(6) DILI ® U 2 7 [H 1D FFAfh

DDW-] 7V A Y XL TAaT 5 mll L ERSNT DILI OFELT 7 M 2B E L
T, Rl (55 AT % 55 mebA b)) . PRI, HEHE MEELERE LI-ZERTRT
A v 7RG 2 Sl U 7o, EEHER) 22 KGR TE B 6 0 CM, LX LTOYMX TiE 8 HELE,
AM (T4 HULEZREHRE LER L, CM LK OMX Tl 400 mg/H 2B 2 5546, AM KO
LX TIZ 500 mg/H Z# % 54856, HlEEGRAI S U THEFENTZAM O R A4 vry 7|
TIX2000mg/AEB2 258 +mHELEER LT,

(7) FEAFIETO DILI FIED Y R 7 DL
DILI ® U 27 BRI E Ed CM &% L L, CM 12315 AM, LX KX
MX @ DILI SIED A v AAaZEHr VAT 4 v 7 BIRHGHTIZ L Y KDz, BIFET /T
e U A7 KA & ST F s K ORI 2 BRI -,

3. MR
(1) DDW-J 7L A U X b D %44 DO FH 2 OF CIOMS/RUCAM & D Lk
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= RIpBE Dk D CORMMAIEEC A BT DR BEEIL 2569 ATHY . 2D 5 HiFkE
FHRIVENT 453 A Th o7, FFEFERIEFIZOWT, DDW-] 7/b T Y A LIZLH A=
TV T EToIE A, DILI EHIESN-EEIT 182 AThH -7 (Fig. 3),

AL TILE HIZ DDW-] 7 /b2 J XL TOHIERERZ CIOMS/RUCAM 77 /L =) X LD
boLEEL, FLLIITHRHTE TOD 0 HE 21T -7, CIOMS/RUCAM (% DDW-J &
TRV BEE-EHR A RS U BEREST — OB EOFER TOBIS 2R E |
HIERRN ORI SN D, DT, EIIEG] 4 B TR a4 2 72 T RS R BIEN] 223
ANTCORERZEE LT & 2 A DDW-] 7 /L2 U A L% CIOMS/RUCAM 7 /L Y X A2 &
% DILVEBIEIEZ 42 110 AKX TN156 A ThH o7z, HERE RO —BEIL794%, 22T
(29D AT ~ ARSI 0.952 (P<0.0001) T -7 (Fig.3).

Source Population
n=2569

Liver Injury Cases’

n =453
DDW-J algorithm DDW-J algorithm CIOMS/RUCAM algorithm
n=72 n =158 n=110 n=113 Q:D n=156 n=67
L T ]

Concordance rate for DILI Spearman rank correlation coefficient
between the two algorithms | between the scores of the two algorithms

79.4 % (177/223) 0.952 (F<0.0001)

DILI cases judged by DDW-J algorithm

DiLI®

n=182

Fig. 3. Identification of DILI cases in the Hamamatsu population.

“Patients with ALT > 2 x the upper limit of normal value (ULN) or ALP > ULN from the index date to 180 days after
the last administration. *Patients in which the liver injury occurred after 15 days for the hepatocellular type, or more

than 30 days for the cholestatic or mixed type, following the last administration. *Defined as a total score >5 in the
DDW-J algorithm. "Defined as a total score >6 in the CIOMS/RUCAM algorithm.
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CIOMS/RUCAM R r—/L TIIBIAMEE Th 5 R OEWIEANTER S TR E DD,
I SCEOFRHIZ LD & AM ONEHT 62 IR T D DIk UL oD kG350 D -081% 4
PO WK TH-T2Z 0D AM ZREHOBWEAIL LT, ZOEBERIER b5 s L
TSRSy M & Fohs LT S, HIERS RO —BERIL 784 %l 720 | BARMEMT & [FIEEDFE A
o,

Z® DDW-] 7 b3 U X LD ERE RO Z UM% T3 5 7=, DILI &= 4 & Fems 5] o
WA LA AT T2 2 A, UA NV AMERFAR 72 & DILL & OB MIL L S D FEBREICS
WTRERSBAASN TWA Z E2VRENT- (Table5),

Possible Alternative Causes DILI (n=182) Non-DILI (n=271) P value?

HAV 0% 0% NC
HBV 0.5% 3.7 % 0.0333
HCV 0% 52 % 0.0018
Biliary Obstruction 3.3% 10.7 % 0.0038
Alcoholism 0 % 0.4 % 0.4120
Hypotension History 3.3% 354 % <0.0001
Heart Failure 2.7 % 30.6 % <0.0001
Shock 27 % 11.8 % 0.0006
Others 0% 3.0% 0.0194
Cytomegalovirus or Epstein-Barr virus 38% 7.0% 0.1557

NC: not calculated. #Chi-square test.

Table 5. Comparison of the possible alternative causes (%) between DILI and non-DILI groups

identified by DDW-J algorithm in liver injury cases of the Hamamatsu population (n = 453).

These causes were determined by the following ICD-10 codes; HAV (B15, R76.8, and Z22.5), HBV (B16, 17.0,
18.0-18.1, R76.8, and Z22.5), HCV (B17.1, 18.2, R76.8, and Z22.5), hiliary obstruction (K80-83 and 87.0),
alcoholism (K70), hypotension history (150 (heart failure), R57 (shock), K76.8 and R09), cytomegalovirus (B25 and
27.1) and Epstein-Barr virus (B27.0).

(2) BEE RO KLY A 7 K O
St B E BT IR E Kl DD LMDV DB THLFH 2,569 A 183,856 A Th o7,
DDW-J 7 /L= U X2 L0 DILI OHEZFT - I-f R, IE L DD Tl 182 A, MDV
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DB Tid 237 A2 DILI EHIE S 4L, EORIELEEIZIZNZENTL %N 61 % Th-o7, 15
BRSOl A Table 6 (278 L7223, W EEANC L 0 GBI KRE S B> T2 &
5. BHHI OB O\ CIIEEFI RN IR 24T > 7=

Err e s Hamamatsu University Hospital MID MDV MID
DILI Non-DILI Non-DILI
TOTAL n=182 n=2387 n=237 n=3619
Age =55 (<55) 79.7 70.8 738 754
Male (Female) 63.7 53.2 56.5 495
Inpatient (Qutpatient) 401 31.9 451 39.4
Diabetes Mellitus (No) 8.8 9.3 13.1 12.8
High Dose? (No) 38 1.9 51 35
Long Treatment® (No) 35.2 322 333 256
Clarthromyein Sub-group n=30 n =494 n= 36 n =809
Average Treatment Duration - days + SD 66.1+2512 2511706
Days =8 (=8) 46.7 40.7 61.1 354
Days =28 (<28) 333 18.8 333 14.2
Azithromyein Sub-group n=17 n= 160 n=43 n=422
Average Treatment Duration — days + SD 35+42 2018
Days =4 (<4) 17.6 131 23 5.2
Levofloxacin Sub-group n=106 n=1445 n=148 n=2293
Average Treatment Duration — days + SD 1161235 86181
Days =8 (=8) 340 31.6 35.1 258
Moxifloxacin Sub-group n=29 n= 288 n=10 n=295
Average Treatment Duration - days + SD B4+66 BBBO
Days =8 (<8) 37.9 31.3 40.0 274

3SD: standard deviation, DILI: defined as DDW-J score =5
2 Patients whose average dose was beyond the usual approved dose.
b Patients whose treatment duration was = 8 days in CM, LX, and MX, and = 4 days in AM.

Table 6. Comparison of patient characteristics (%) between DILI and non-DILI groups in two

medical information databases (MIDs).

DILI DV 27 [HF DO TR 21T > 72 & 2 A, IREKRIFPE D*D Tid 55 sl

(gt A~ Xk 2 1.49, 95 %IE#EX M : 1.02-2.17), B (144, 1.05-1.98) #%, MDV DB
TIXBEME (132, 1.01-1.72) KROEHES (1.46, 1.10-1.94) (2 OWTHEZENGED HiLz,
F 72 KIGEERROY T 7 — TN OFEF . MDV DB O CM £ T 8 H LA Lo B 5-(3.18,
1.59-6.37) &1} 28 HEL EOEMIES (297, 1.43-6.15) . LX £ 8 A LL Lo EWI# - (157,
1.10-2.23) A ERY A7 KT & LTRSS (Table7),
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Hamamatsu University Hospital MID MDV MID

Characteristics

n OR* 95% CI PValue ' 95% CI PValue
TOTAL 2,569 3,856
Age =55 1.49 1.02t0 2.17 0.0371 0.85 0.63t0 1.16 0.3052
Male 1.44 1.05t0 1.98 0.0237 1.32 1.01t0 1.72 0.0409
Inpatient 1.38 1.01to 1.90 0.0452 1.30 0.99t0 1.72 0.0624
Diabetes Melitus 0.81 0.47to0 1.38 0.4316 0.90 0.60to 1.36 0.6225
High Dose® 1.14 0.83t0 1.57 0.4225 1.46 1.10to 1.94 0.0082
Long Treatment® 1.83 0.81tc 4.18 0.1473 1.34 0.73t0 2.48 0.3438
Clarithromyecin Sub-group 524 845
Days =8 1.19 0.56 to 2.52 0.6531 3.18 1.59 to 6.37 0.0011
Days =28 2.08 0.91 to 4.80 0.0846 2.97 1.43t0 6.15 0.0034
Levofloxacin Sub-group 1,551 2,441
Days =8 1.15 0.75t0 1.76 0.5273 1.57 1.10to0 2.23 0.0122

Cl: confidence interval, DILI: defined as DDW-J score =5.

# Patients whose average dose was beyond the usual approved dose.

b Patients whose treatment duration was = 8 days in CM, LX, and MX, and = 4 days in AM.

" Adjusted for age (= 55 years), gender, in/outpatient status, diabetes mellitus, treatment duration, and high dose.

Table 7. Comparison of odds ratios (ORs) for onset of DILI between DILI and non-DILI groups in

two medical information databases (MIDs).

(3) FHI DY 2 7 ik

IR KHFBE D& D & (" MDV DB DXt AEH IOV T DDW-J 7 /L2 U R A2 X Y DILI O
FIEZTTV, CM & B & L 7= 38K o DILI 389E U A 7 1ZBT B MGt 247 o 72, & Oft R,
MDV DB Tl AM (F%&f% 4~ X :2.32, 95 %fE#H X [ : 1.46—3.68) . LX (1.47, 1.01-2.13)
Y MX (2.26, 1.08—4.72) &=TIZBWTHEZ DILI IEY 27 O¥NzZ R Lz, —J7,
EERFHED % DIZE W TUIWTNOFERM T H A > AL GHEEMIT1IZE 2 TWDH b0
O, AERETRD SN0 -7- (Fig. 4),
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Crude OR Adjusted OR?

Drug [Reference drug] (95% Cl) (95% CI)

Adjusted OR? (Plot)

AMICM] (n=701)  1.75 (0.94-3.26) 1.84 (0.98-3.45) =
(n=1,310) 229 (1.45-3.62)  2.32(1.46-3.68)

LX[CM] (n=2,075) 1.21 (0.80-1.83) 1.16 (0.76-1.77) —@— Hamamatsu MID
(n=3,286) 1.45 (1.00-2.11)  1.47 (1.01-2.13) | ____ P
---#-—- MDVMID
MX[CM] (n=841) 1.66 (0.98-2.82) 1.39 (0.81-2.40) &

(n=950) 237 (1.14-4.92) 2.26(1.08-4.72)

[]

Fig. 4. Association of DILI with three antibiotic drugs compared with clarithromycin.

OR: odds ratio, CAM: clarithromycin, AZM: azithromycin, LVFX: levofloxacin, MFLX: moxifloxacin, MID:
medical information database. *Adjusted for age (=55 years) and gender.

DDW-J [Z[EERAHED CIOMS/RUCAM Z JEHEIZ LoD HARDHIRIZEN L THAZE S 7ot
I =P 1 DAS 0 B PR E O b 48 L= [EN O DILI B2 27 Th 5 ¥, 2 a 7 HH O
A O 1E CIOMS/RUCAM & FRE TR SRS DD, U A Y KOOI H NS D
EOHIBR, HTLWAa7HA & LCHEY Y > Ekifili%aR5k (Drug Lymphocyte Stimulation
Test : DLST) OfRAAEROENM, CIOMS/RUCAM Tixklgsh & X T 2 BIEFE B 2 7
ikt R 2FEDOYEIPTHOIL TV D, FRCHRAEESFOBENER Z ZO TR TOERE
BT U N DZET D2 A 2T, T — 2 N AR & BRI D & < S 23 FTRE
LB R B, £ TR TIE, HARIZIIT 2 DILI OFEFRY ekt % B & LT, DDW-J
AT &I LTz DILI 7 v =) X AORESEZFHE L7z, FEEE R OB O,
CIOMS/RUCAM 7 /L= J X1 & D 24T > TR, DDW-J 7 /L Y X & O &V HE R
DRINTZZ ED, ZORLEROCFHERNTRENTZEEZ D,

ZDODDW-] 7L T Y X AZHWT, DILI Y 27 K7 DR K OERKI TD Y 27 Hig
BAT o Tmy AHFFE TIXIEEE RIFEPBE Dk D & W CHFE 21T o 7243, AR E RIRPe L E E 7R =
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AR T DHRFERRERPE TH D . OO T —Z Th 572, BEEMDEY
WRIEIC72 2 L EZ 2 DTz, DT, FITHBER KR E VN 124 JFEED DR S 5 il
ERIGEWT —F XN—Z T 2% MDV DT ZBNATWSHIE T2 Z L1k Y, D*D TD
FEROBEM R N ATEEEEZ LV B D T & & L, ITOREE. BHEEOEM&E RN
BEIZDILI BIED A7 Z @& 5 2 ENRINTz, BUEE TICHRI L DILI FIE & o
%%m@ﬁiormﬁwﬁ\ﬁﬁ@ﬁaﬁ%59xym;@%w&fbﬁ%ﬁ%%%@”K
LS EIOFER &1L —B L 722\, CIOMS/RUCAM K Uf DDW-J D a2 Wi B2 4658 L CRIEA U
AR E LTEFLNTNDN, R TOT —F X— A IIEEIEIZEE T 2 HiT
BENTWRD o7z, BAEFHEIC L 5 EREE - RERERS L, AATILE
PEDERIE AR 35.1%125F L, ZePEIX 7.7 % & BUERHEFIZmWZ &b, SEIORERICHE
FEOMAEDEELEOTIHRWNEE 2 bk, RERGICOWTIE, FHES BN
AN Z W RE S EIR o TWZ LD EFRIOY 7 7V —T T 2 Tl L=, £ DRk,
BERDZ N >T CM KO LXIZBI LT RERFEE D* D TIEMFAICHE TIER NS O
D, FHZCM D 28 HLL EOEMEETY 27 3 E < 72 D123 7541, MDV DB CliEH
BETHERY A7 EANRD LT, FY 7 70— TR CIREERR +0TR<|
B2 O OIZIT L D HRE RES LEMITAMELZEI LN HDD, KIFFETO
FERIIPAEDE ORI S2 DILI FIED ) R 7 % @b L alREtE 2 R L T 5,

CM Z i3 & L7z DILI BIE U A 7 ORI OB 24T o o R, 7 — 2~ — AR T
AR BMEOFEIEN DR H -T2 b DD, AWFFETIE CM DO RIER LD U 2 7 3/
SUVMEA 2GRSO BTz, ZORERIT CM Z A LX LD MX LD U A7 et Lol
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Fig. 5. Diagram for interrupted time series analysis with segmented regression.

® Model * T : Time from the start of the observation period
Yi=Bp+ BT +B>,D +B3P +e; : A dummy variable for pre or post intervention
: Time since the intervention
€, : The random variation at time t not explained by the model

T O

A

Intercept O _ 0O
=Bo | (@] o 0
L

Change in level
immediately after the intervention = B,

]' [ Short-term Effect J

o

Slope prior to
the intervention = B,

by

(@)
Change in the two slopes= M‘
[ Long-term Effect ] :
i
- S
Intervention
3. R
(1) > — RS RE S
V=R EEID ) A T X = —BERO LT BAE R L Ui R A Table 8 12777
Age Group
Period
TOTAL 686 (201) 647 (411) 109 (50) 145 (161) 576 (189) 502 (252)
Oseltamivir 641 (185) 470 (312) 106 (49) 40 (54) 535 (175) 430 (259)
Zanamivir 44 (23) 159 (120) 3(4) 100 (111) 41 (24) 59 (35)
Peramivir® - 4 (4) - 0.5 (0.7) - 4( 4)
Laninamivird - 65 - 20 - 45

Data in parentheses indicate standard deviation.

2 From 2002/03 to 2006/07 season (5 seasons).

b From 2007/08 to 2010/11 season (4 seasons).

¢ Counted for 2009/10 and 2010/11 seasons (2 seasons) after approval of peramivir in January 2010.
d Counted for 2010/11 season after approval of laninamivir in September 2010.

Table 8. Mean seasonal numbers of patients prescribed neuraminidase inhibitors prior to and after

the regulatory action (March 20, 2007) in four hospitals, by age group.

A TN YFOFITOREIZ — X T TRELL BRI LOD, /4TI =#—FH
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Regulatory action
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oseltamivir to neuraminidase inhibitors (%
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Fig. 6. Time series plots of seasonal change in the proportion of patients prescribed oseltamivir to

neuraminidase inhibitors, by age group.

Group Parameter Coefficient Standard error P Value
10-19 Level change after action B, -63.16 8.69 0.0008
Trend change after action B, -1.37 3.28 0.6948

=20 Level change after action B, -16.50 5.28 0.0354

Trend change after action B, 247 1.78 0.2380

2 Each model is adjusted for first-order autocorrelation as appropriate.

Table 9. Interrupted time series regression analysis of seasonal change in the proportion of the

patients prescribed oseltamivir to neuraminidase inhibitors, by age group.?
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(a) Comparison with MIHARI project (b) Comparison with Urushihara's study
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Fig. 7. Time series plots of seasonal change in the proportion of patients prescribed oseltamivir to

neuraminidase inhibitors, by age groups compared to other Japanese reported studies.

The MIHARI project was based on claim data from various social health insurers for employees and their families
over five seasons, and the results were published as open access data. Although the study season defined in the
MIHARI project (October to September) was different from that in our study, it was considered to be comparable,
taking into account the general epidemic period of influenza in Japan, December to March. Urushihara’s study used a
nationwide pharmacy-claim database consisting of dispensation records at 433 community pharmacies over three
seasons. The mean seasonal number of patients prescribed neuraminidase inhibitors, excluding children aged 0 to 9
years, in the MIHARI project and Urushihara’s study were almost 18 and 30 times larger than that in our data,
respectively.
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Fig. 8.  Seasonal changes in average number of patients prescribed any neuraminidase inhibitors

in our four hospitals and infected with Flu per sentinel in Japan.

According to Infectious Disease Control Law in Japan, reports of incidents of Flu from more than 4,000 sentinel
clinics in the whole country are collected, and this information is made accessible to the public.
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FHRBIE L LTz, PPI EHUAEMEORFNCHOWTIL, ~Y a "y Z—en Y OBREICHND
NoH7bxgsh & Lz, BFH &1L PPl & CPG # R HIZIF LT=Hé L EFR LTz, £7-. CPG
FRHIEA SN OERTH D Z &b, i bkt O 2 PR L7- new-user |2 X

ROy HELHMRENT 2 FE0E L 7=, ABFZETIL. CPG OWIEIL A DRIA G 6 »HRIOA £ T
DRINT CPG MAAL S T % i % new-user & EF LT,

(4) fiRHT 515
FEC a. ORISR & RIED ITS Bl HT O F3E %2 O T TBO R O 828 % 511 L 7=,

3. MR
(1) A5 B

CPG K UNPPI @ A AL )5 B ¥ Table 10 1289280 TH Y, CPG O BT BE
I3HE R AT 8,070 N/H . #iET% 8,856 AN/H Th o7z, £DHH OPZ+CPG IFHFERT 62 A/H .
B 51 NIH LD B A B T-DIxt L, LPZ/IRPZ+CPG X Hf(E /i 281 A/A | & 335
NA EHEBRRD LTz,

CPG PPls OPZ LPZ/RPZ
Group
Prea PostP Prea PostP Pre? Post? Pre? Post?
PPIs 8,070 (487) 8,856 (454) 1,701(81) 1,708 (54) 6,360 (418) 7,147 (432)

Co-administration of PPl with CPG

CPG  903(78) 1,022(52) 342 (31) 387 (36) 62 (6) 51 (7) 281 (31) 335(38)

PPls: proton pump inhibitors, OPZ: omeprazole, LPZ/RPZ: lansoprazole or rabeprazole, CPG: clopidogrel.
Data in parentheses indicate standard deviation.

2 From May 2009 to April 2010 (12 months).

b From May 2010 to April 2011 (12 months).

Table 10. Mean monthly numbers of patients prescribed proton pump inhibitors, clopidogrel, or

both prior to and after the regulatory action (April 27, 2010) in four hospitals
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Fig. 9. Time series plots of monthly change in the proportion of patients co-administered proton

pump inhibitors with clopidogrel to those administered clopidogrel, by treatment group.
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Fig. 10. Time series plots of monthly change in the proportion of patients co-administered proton
pump inhibitors with clopidogrel to those administered clopidogrel only in the clopidogrel new-user

population, by treatment group.
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Group Parameter Coefficient Standard error  PValue

OPZ+CPG
Total
Level change after action B, -0.06 0.58 0.9250
Trend change after action B; 0.02 0.08 0.8040
New-usersP
Level change after action B, -1.90 1.71 0.2814
Trend change after action 5 0.001 0.25 0.9945
LPZ/RPZ+CPG
Total
Level change after action B, -2.33 1.14 0.0550
Trend change after action B, 0.60 0.16 0.0017
New-users®
Level change after action B, -4.99 3.06 0.1183
Trend change after action B; 2.06 0.44 0.0001

OPZ+CPG: co-administration of omeprazole with clopidogrel, LPZ/RPZ+CPG: co-administration of
lansoprazole or rabeprazole with clopidogrel.

@ Each model is adjusted for first-order autocorrelation as appropriate.

b Patients who had not received clopidogrel within six months prior to the month in which clopidogrel
was prescribed.
Table 11. Interrupted time series regression analysis of monthly change in the proportion of

patients co-administered proton pump inhibitors with clopidogrel, by treatment group.?
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UG 2010 4R, JEATHBE TR KGR % 2,250 mg/ H £ CTHE L7z A hARLI v
R THDHA R AT® (H—X bARLI L) ZARBLE,

LT ¥ F—Y R ZDORIEFFICENTH AN HEERBWER L LTabhTns ™
P, 1970 ERICFA L E YT A FREHTHDH 7 =0 740 I ATk BT & F— %
WRERBEE R, 720740 IV FEEEOHE N LHREBRLZ 7, 20 & ) ek
R, FEHOHELYRBITA NFAALI CHEELRT v F—2 A
(Metformin-Associated Lactic Acidosis : MALA) (@ WBLAZFA-> T\ 5D, HARIZEBWTH
— A MBIV UERA L EEEE TO MALA ORETERNHE SN2 L2521 T
2012 4E 3 H . JBAEFZEE T H— A bR O MALA IS 224540 TH5E 75 MLl b
OEE TlE, KRGO G EEIHWT 22 8, LORWEPBLTHLI H- X b
V2 v OREIRTE B TR 21T o T 70, ABFSE TIIATBORR BT #% 0O TR A [E1 4k D 4
JEE A BRI DT OBAL S, MALA DS O BB SN T OB Z1T - 72,

2. WHETTIE

(1) fae

AFFE T E S A E R TR O B R AL B R O&R 25 TEM S vz, AR
THEA LB ST — % 2 T 21T > 7=,

(RSEIE

AMFFETIZIMDV DB Z il L7z, AT —F_XN—RZHEND 124 EFREEAD 5 6, FLEE
RAE D ERFLERD D 8 Wbt DT — X HAEH L7z, 201144 75 2013 4 3 H R E TOM
WCH= A PRI 2o A AL I VRFIPNATT ST LEBEZHRIT. U TORTD
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BROMEYEIZ 7o b W B 2 AP ZEOMANEE & LT,
O BALAFYEH O 18 mAH
© BItAIEYE R TR DIREEA AR
@ FEYMEHLIENCH#SREERAE (ALT XX AST), Cr X OEZ > Alc (Hemoglobin
Alc : HbALc) DT ORISR RAE

(3) #WrFET A
1) ALERAEMOZL
AR I 2ATBOE R AT DO FLRREMR A OBE O ZIZ OV TRFETT 272, &
B TOIZ 2012 42 3 A 19 B &2 RS, AR TIIROER Z EF L7,
O HEZV—7 201144 A 1 A5 2012453 A 31 A £ TORHEATMIMIZ A hR
VR U ST B
@ HEE®BIV—T 201244 A 1 BH5 201343 A 31 B £ TOFBEZLIMIC A R
VIRV IRV dW b5 e <3
@ FEEFTZL— 7 D new-user : BRI OWIEE G A5 183 HATE TOMIC A k
RV ST STV RV
@ FEE®R 7 V—T O new-user : FEEZBIM OMIEIFRE A5 183 ARTE TORIZ A b
WV IS STV VDR
HEAT R O EZ I A FARL I oG SN BRI E T R ORER 71— 70
THIZHET 20D LI HIERERICH- A FARAIVBALF S TWDL T 7 —7
H— A MRV CREREE ER L RERERTH D A MRV U RRERE SRR 21T
27,
7+ wu—7 v 7HRITZ ST 2 M ogEER G R Ik B SUIRE 7 e —7 v 7 H
DWFHNRNE LEFR LT, Tk T, BEIATT BEEZME LI REOIRER G 14
ACANIZIR DL 3T oo Tema & L, PIk RIEZ O RER 225 15 A B LER
&Lz, B 7+m—7 v 7 HICOWT, RERIMIE 2012 42 3 A 31 H., fHEEHIMIT
201343 A 3L HEER LT, A FAL I VRFIOYERGEITT 0 —7 v THIR O T
RHR L. RGN 750 mg/ A 2B 2 596 mME L ER L, WIEEER IR 5 A
R ARV 3 BRI IO OHORE R HE A OF FTREIRFIE & Uiz, 4RI XS5 60 milits, 60 ik D
T4%, 15U ED 3 XAy L LT,
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PRAMEIIBRAAEMER X 0 IO bWV A O E# AT 5 2 & & U IFHRER S IX ALT
RiE AST OWF O RAE S a% E Al RO 2.5 528 2 WA IFHERERE X Cr
INIEHAE EIREZBZ 2 W0IGE L EFR L, ALT KO AST O IEFE EIRIZZNFH 42 1U/L
KN30 IU/L & L, Cr oIEFfE EFRIZ M 1.3 mg/dL, % 1.2 mg/dL & L7=, HbAlc (X[H
B HEf o> National Glycohemoglobin Standardization Program (NGSP) fEiZ£:/H L. K401%
6.9 AJiii, 6.9 7225 8.3, 84LLEDIXGyE LT,

Source Population (n = 7,259)

Data from a medical information database on patients treated with metformin
between April 1, 2011 and March 31, 2013 at 8 hospitals in Japan.

b} Age <18 on the index date (n = 17)
b—3 Inpatient status at the index date (n = 1,081)
b—3 Did not complete laboratory tests before the index date (n = 1,814)

Eligible Patients (n = 4,347)

Pre Group

Post Group

Metformin Users (n = 3,577)
Treated with metformin during pre-period
between April 1, 2011 and March 31, 2012

H-metformin Users (n =637)
Treated with h-metformin
on the first administration date

Metformin Users (n = 3,759)
Treated with metformin during post-period
between April 1, 2012 and March 31, 2013

H-metformin Users (n = 2,674)
Treated with h-metformin
on the first administration date

* Patients who did not recsive metformin within 183 days
prior to the first administration date

* Patients who did not receiving metformin within 183 days

prior to the first administration date

Fig. 11.  Study cohorts in the metformin-treated population.

The medical information database (MID) developed by Medical Data Vision Co., Ltd., (Tokyo, Japan) was used. The
index date was defined as the date of first metformin administration during the study period from April 1, 2011 to

March 31, 2013.

2) W 5EhmOZEAL

20114 AN 201343 AKRFEFTCOATLEDOA RALI U XITH— X AL AT ER
FIZBIT D 15 L LD BRE OEIG OHERS 2 ffAT U=, ABFSE TIX new-user O BEHUIBALA

EUEADOBET D HORHE LT,
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(4) Rt 7k

HEAT M OHER 7V — 7 TOBEBERDOENIZHONT, EELAER (Standardized
Difference) 125 0 3 L ™, FOMERHEIC DWW T T = 7 " A XABV/NEWNWZ & &7 0.2
B D BAIEEICRY 2355 LR L O ABBREMOSHITICE N T, WY AR
AT ASHEIR T (M, Fiw X 57, HbAle X4y, mMl&E, A AR=1v L7 HOHMH) KO
[l —BEDOT U I LD IR L 2T LRI 2 E LAY Y o ET A TD
—RRALHEE FRERUC X 0 | FEERT R OB 7 L — T COMBHEEOFLZFR L,
BN DI IBNTIE, BAD a e O b.ORFSE & R ITS [BlF4T O Fik % IV TTTE
i 3R 0D 228 % A L 7

3. R

AR CTER LI RV BE 2T —Z _X—An B L7 SR, 7,259 A O x5
D9 B, 17 NS 18 A, 1,081 A3 ABEE# ., 1,814 ASHRAMEZ L & 720 | 580 O 4,347
ADFAHAIVEE & U CESR Sz, MANEF T 3,577 AOH@ERTZ V—7", 3,759 AD
B 7N — ISRz, H— A MRV v OBERIT, #HEMILOHER LV —7T
ZNZh 637 AKX 2,674 NTH-7- (Fig. 11),

A RV U RGERE (Table12) ROVH— 4 has/L 3 B EE (Table13) & THREN
I LT 2A, RTOEMICEBWTEERIZA AL I O REENHIML T
72o New-user {ZBAL T, A PRIV KEDPRH-A FFEALIVDOWNTNORBERIZBWNTS
HERIZ L VB VBENE L R HEMPRD Oz, oM, —EOENICEW T, MR
PR, -] HbALe fE, HbALe X7, S EEBHE OEIGIZOWTHERZENRD biviz,
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Overall MNew-users?

Characteristics

StdDiff =3 StdDiff
Number of patients 3,577 3,759 a77 806
Male % 61.1 61.6 0.0103 61.1 67.2 0.1281
Age, years mean + SD  63.7 £12.1 633 £124 0.0380 614 +£128 59.0£136 0.1806
<60 % 326 33.8 0.0254 393 49.5 0.2070
60to 74 % 481 474 449 381
=75 % 19.3 18.9 15.7 12.4
HbA1c, mmol/L mean = SD 7614 77114 0.0191 83118 86119 0.1830
<6.9 % 292 302 0.0363 16.8 15.8 0.1876
>69and <8.4 % 49.0 472 46.4 38.5
=84 % 218 226 36.8 458
Daily dose, mg/day mean + SO 683 £245 785 + 368 0.3266 671 £ 288 757 + 346 0.2696
=750 mg/day % 14.3 283 0.3470 19.2 316 0.2897
Number of other concomitantHAs mean £SD 0.8z 0.7 0907 0.0875 0707 0707 0.0009
Sulfonylurea % 393 354 0.0795 286 20.3 0.1933
Other OHA % 54.3 60.7 0.1284 471 493 0.0433
Insulin/GLP-1 % 17.9 17.4 0.0115 17.3 14.3 0.0841
Hepatic dysfunction % 21 28 0.0448 3.6 5.6 0.0923
Renal dysfunction % 23 20 0.0186 21 11 0.0750

StdDiff: standardized difference (absolute value), SD: standard deviation, HA: hypoglycemic agent, OHA: oral hypoglycemic agent, HbAlc:
hemoglobin Alc, GLP-1: glucagon-liike peptide-1.

4 Patients who did not receive metformin within 183 days prior to the first administration date during the given period.

Table 12.  Patient characteristics in the metformin-treated population.

Characteristics Overall Newsuserst

Post StdDiff ] Post StdDiff

Number of patients 637 2674 534 724
Male % 57.6 62.2 0.0943 58.1 68.2 0.2122
Age, years mean £+ SD 620x125 627127 0.0546 622+126 59.2+134 0.2323
<60 % 38.0 35.9 0.0441 376 49.0 0.2468

60to 74 % 446 46.1 43.8 8.4

>75 % 17.4 18.1 18.5 126
HbA1c, mmol/L mean+SD  82+17 78+15 0.2350 8317 86119 01776
<6.9 % 17.4 26.6 0.2490 16.3 15.7 0.1816

>6.9 and <B4 % 482 47.2 45.7 377

=84 % 34.4 26.1 38.0 46.5
Daily dose, mg/day mean £+ SD 745 £ 373 836 £ 404 0.2340 691 £ 324 775 + 357 0.2454
>750 mg/day % 308 36.9 01274 25.7 344 0.1915
Number of other concomitantHAs  mean£SD 0.8z 0.7 0907 0.1973 0707 0707 0.0394
Sulfonylurea % 3s5.0 35.9 0.0187 36 18.1 0.3175
Other OHA % 49.6 58.6 0.1812 47.6 47.9 0.0073
Insulin/GLP-1 % 16.3 18.0 0.0431 17.6 14.6 0.0806
Hepatic dysfunction % 3.3 a2 0.0067 39 5i5 0.0751
Renal dysfunction % 22 18 0.0288 22 1.1 0.0891

StdDiff: standardized difference (absolute value), SD: standard deviation, HA: hypoglycemic agent, OHA: oral hypoglycemic agent, HbAlc:
hemeglobin Alc, GLP-1: glucagon-like peptide-1.

4 Patients who did not receive metformin within 183 days prior to the first administration date during the given period.
Table 13. Patient characteristics in high-dose formulation of metformin (h-metformin)-treated

population
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ITBUE R AT COFLEERA RIR A e L7 R . RRERIC BV TEEZICRAERE A
2.14 1% (95 %IEHEXH : 1.24-3.68) (I L7723, MLOEM TIIAERZE(LIZA DN o
7o. ZRFEREM T 10,000 NH &H72 ) OMRAEREZ K LI2E 25 H— A ML I 2T T
£V BEBNCRRARTT DAL T e — B R 2355889 H 7z (Table 14),

Number of Observed Rate per Adjusted

Period 95% ClI

lactate measurement person-day 10,000 person-day RR?

Metformin Users

Overall Pre 34 834,854 0.41 reference

Post 82 919,773 0.89 2.14 1.24-3.68
New-users® Pre 17 120,094 1.42 reference

Post 16 116,151 1.38 1.13 0.41-3.15

H-metformin Users

Overall Pre 14 90,352 1.55 reference

Post 80 710,532 1.13 0.80 0.40-1.54
New-users” Pre 14 63,637 2.20 reference

Post 15 103,415 1.45 0.72 0.23-2.28

Cl: confidence interval.

2 Adjusted for sex, age group, hemoglobin A1c status, high-dose treatment and use of sulfonylurea, and controlled for
multiple measurements per patient.

b Patients who did not receive metformin within 183 days prior to the first administration date during the given period.
¢ Patients who received high-dose formulation of metformin on the first administration date during the given period.

Table 14. Adjusted rate ratios (RRs) of lactate measurement during metformin treatment after the

regulatory action of March 19, 2012.

AWFFE DTN B W TRIETIZAEF 116 B ORI E N I S U TUV=28, ICD-10 D
RATERNOOIIET > = ARIER 2R LT 2 A, LADOBRDBREE S,
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AR BRI RO H— A AL RS R

T 5 75 Ll EoBREEEIZHONWT

BEt L7oAE R, A AV U BREROSRER TITHERE NEZIZB VT 1.13 % TOHE

Ry 8800 (P=0.0019) & Or0.13 %/ H TOE MM 2L (P

=0.0070) MEDHNTZ, —JF.

L DL TR L CRIFDIRNTIIZB W T O A ERZE(ITA BN 72 (Fig. 12

and Table 15)

(a) Metformin Users
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(b) H-metformin Users
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Fig. 12. Trends in metformin prescriptions. Monthly plots of the number of patients treated with

(a) metformin or (b) the high-dose formulation h-metformin, and the proportion of patients aged

over 75 years.
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Group Parameter Coefficient Standard error  PValue

Metformin Users

Overall
Level change after action 3, 1.13 0.31 0.0019
Trend change after action 5 -0.13 0.04 0.0070
New-users®
Level change after action 3, —2.66 3.38 0.4404
Trend change after action B, 0.25 0.49 0.6134
H-metformin Users®
Overall
Level change after action 3, —2.66 3.38 0.4404
Trend change after action B 0.25 0.49 0.6134
New-users®
Level change after action 3, —2.45 4.91 0.6228
Trend change after action B, 0.99 0.75 0.1986

2 Each model is adjusted for first-order autocorrelation as appropriate.
b Patients who did not receive metformin within 183 days prior to the index date.
¢ Patients who received high-dose formulation of metformin on the index date.

Table 15. Interrupted time series regression analysis of month-wise changes in the proportion of

patients aged over 75 years.?

4. &

MALA (2519 %845 C 2012 FRITIBIN S N NAFIL 75 UL EOEIE 2358 L Lizb o
ThHO, F-ZOEMAFMIIH— A FFRALIVICRESNL TS, LNLARBL, EROIK
FHEBREOA MR IR TS BARMOEE I L THREL G XD EENHD EEZD
N2 eMnb RFETITA AL I VB-AIREEZ SR E LTI 21T > 72, AWFEICE
T AT — % OPHIT 8 WPt L RERBDTHY | +o2—MbrletEnd 5 & 1Tz 7
WA, BIR O &35 0 A ARDIFFE O 2 R IR T 2 IS IC OV TR & e =i E 20
LEZHND, LLAn b MALA IZIEFICHRZENER CH Y | BFEHIHIC 31T 2 FIEH
X 1 HDHTHSTZZ ENDZDOYIERIREREET 2 Z &N TE T, RUFE TIIATEER
DRNFA K U155 IR & U CHLm R A 02 b x i,

ph

H— A bR X O&GERTE TIEHKEITA PR X OEGEHEIZRE RENHED &
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TV AWIZEZ LD H— A P AL DT BEE I ORX bR O b L

HITEER LML TOD Z e SNz, ZORRIT, EFREEL 2SmHED A b
BNV ARFRIZOWT, ITBOER O EEZZ T 5 Z L < BARBIBIZREL TNDH I L x

RLTWS L EZ D, REREDZIC OV THE LR, SEERIC ISV TG
(B 1% ORI OBEINFED HALTZ 03, new-user ° H— A R /L I U BRE CELITRRD &
NI oTe, H= A FaAL I @B R CIIAFERT D BN ES TON T Z &b,
Z DX 9 REMTIEEEIZ MALA 2635 Ha kBN b TRy, AR0%EE LT
ZOEEMEAESEOURD A FAL I v ofEEIC LA bRZbD L EZ BT,

HEHEEOBFRRFZH LTE A A FFRALI VKR H= A MRV OMEED
new-user (233 T, EEZIC 65 R OEI G OMNGRS b, @ilE ISk 21TEiE
RDFBZONT S IG5 720, ITS BURSHTIC LY 75 3L Lo BF 0L
FIE DEACIZOWTE B RINT 21T o 72, ZORR, A PRIV REROSKERIC
BOWTHBEREHIE OCREHIRRIRBD b, LnLaenb, Z60EORE D
REITIFFINS L, FREWVICHBIE LS ) FTERALTEY . BABRSGICBWTE
R85 L9 BT EB X biLlz, F72, H— A FA/L I O new-user (2350 T i
HOUFEEPET T 2EANRONTbOD, ITSHTTORERZEME LTiFEtish
72hro Tz, New-user ([ZEWTITIEFIEA A 72 < IEMEZRFHIICIL K © KB FE 03 2088 &
BHEEZOLNDBOD, LLEDOFRRIY . A MR/ D 75 5L EOE#RE (x5 AL
HEIEIZE LT, MALA ~OEE(Z X D0T7001H172 £ ORBITRRD bNIRh - 7o 2 EHVR
i, . AREREOEEIZ LD A MR I U D FILLS O BERIFIR ST 2
ENDAEEMEL B Z LN, HEEICA PRV UREBREEAEIE L TEY (Figll),
FUBER PR O BF AL Z VAR =0 7 LT L o OBERFEE, GLP-1/+1 > 2 Y D ff
FHEEIE H= A AR/ D new-user TO—HizbrE, ARAEIITR D N o T2
(Table 12 and 13), ASJiasR DRSOV T, [RFARIRILICE S SBEIRFZITRAT A K7 A
v 2013) PICBWT Y [BATOMIGHEZ RS RVIRY | KRB L ITR O 20 b
N5 ERHMESNTIRY, SERIOBIZERR EFE L2V,

BE., 2 DETEBME G A NRLI U ~DA2 B ERERREIN TS LD
D, ZFORERRILTIL T LHHA LN TR, WIZEN D EEE OIREEES 28 > T\
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HEDERLRENTND 8, ar 5 B0/ R DI, MOFHERFIKIC A~
TARRAIVFAMT > F—3 A0 Y 27 ZEMSE R0 2 EREATNDS ¥,
AR N THHIET ¥ R—V ADFRIEZEE O DI L FIOH T, L ORIERT 0.02 %L
FHR SN, TUOOMAEREZ DL, AFRICBVWTBEINTE —EDA KRV IV
WFENETE, ATBUER DL T 5 2 L 72 @l F 1Tk DA A FARL I AR5 N
RSN TWVWDLZ EERTHOLFET L2 LN TE D,
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AFFRIC LY | EFEWRT — 4 _X— RSN T D RAEH L OIRAL S O R & 05
T & RN BIEAT T 72 HIT X O DILI R 7 V=) XA 25 LTc, 2 b ORITERR
H7 LT Y XL0%, RO & ZEr-CEBREE & ORI X D REFE O R, muA
RN REINTZEBZ D, KTV Y ZLEHWTREWEHIIED Y 2 7 3HliZ2 T o7& 2
A, HIT TIERBES, DILI TEEMEL ORGP AERRTF L LGSz, 27K
L DILHZEBW T, BIEEERIEIC L DO RTREMER H D . BB IC W TIE HITKR
B2 T — 2 X—= 2 TOFEAIBOMH N LEL E2 bivdz, LinLans, BUEDO AAD
W7 EI & > TEHNDO KB T — 2 X—=Z2~D 7T 7 & Z3FEFICRER 2R TH Y . F
FBREIIRIESIZEH SN TV W &b RIFEEAIT O ETRERMIKIE o7,

Fio, BATEE DT LT 3O R AR IEEIZOWT, EBRIEWRT — 2 X— 2 &g
U7 E R K ORI 22K RPN ELE N O OFH 21T > 72, A4 I ero 10 fURH]
T HIRDOHEFTIL, #—5 v MO 10 fRUTxF L CIEF ITTRWEIR 22 56 2h R 035880 &
. BIEROFHE bR S, OPZ & CPG L OFAEEIC OV T, FafRiE % OE{bixA
BN TZb DD RAITHR D ERRIRBSGIIAE > T oo 2 RSz,
MALA OEHEIZOWTIE, 5 e Lz 75kl EOmlnd DL ERIC K E 2B x 525
DL ATECEERICRRCRER D A RV X L BIE ORI IR A RIS 5 L C LR A
BIEREIL TWD Z EARSNTz, LLEDRERL D . ABFE Cxtg & LIATEERIZ D
WX, ZOEENRIRIINETCH SO0, KRG IZE W TENENOMEE DR X
IS U8 e R 2 A TOhR TV b D LR c& 5, £, BERT — 4 X—R5
BE i S TR, BRI L EXIRITEZ T 5 2 LN ATRETH D T & IANIFRIZ
0 FEREE Tz, EBROLARA~DISHEZE LI2GE ., FHlFEO R M I XIEF 12 &
FIREE LI VG D LB X D,

BUE, 77— _X—2 &G L EESORWEMMEICEN T, ZEALDHEET U M
LDEFEIT ICD F D4 71— R STV D, g 21— RIFIREER T O M 6 & <
B RSIEFICHECH DL DD, B EOIEMMENHEICRIEE 2D, 2070, ERIC
FB R F—va UIFRIC L VRS 2 — ROREZ TG 2 L8R8 H D08, KA
PEEETHE00 TR BEMRVFEA 7 — FIZOWTIZEOEABREN & 78 5,
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FNFMIA~DIEHRREE L VO BIR THLERDP -T2 BTV D,
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