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Analysis of Spontaneously Reported Adverse Events
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Observational study is necessary for the evaluation of drug effectiveness in clinical practice. In recent years, the use
of spontaneous reporting systems (SRS) for adverse drug reactions has increased and they have become an important
resource for regulatory science. SRS, being the largest and most well-known databases worldwide, are one of the prima-
ry tools used for postmarketing surveillance and pharmacovigilance. To analyze SRS, the US Food and Drug Adminis-
tration Adverse Event Reporting System (FAERS) and the Japanese Adverse Drug Event Report Database (JADER)
are reviewed. Authorized pharmacovigilance algorithms were used for signal detection, including the reporting odds ra-
tio. An SRS is a passive reporting database and is therefore subject to numerous sources of selection bias, including
overreporting, underreporting, and a lack of a denominator. Despite the inherent limitations of spontaneous reporting,
SRS databases are a rich resource and data mining index that provide powerful means of identifying potential associa-
tions between drugs and their adverse effects. Our results, which are based on the evaluation of SRS databases, provide
essential knowledge that could improve our understanding of clinical issues.
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s OIEGIER T ICBE T 2 EWmMATENTH S
T, SROBELEEAZ SN,

AEBEGMEOMITITE, WMEHER, WEHE,
42 OREWHEENTSNTNS. Y > 7 F )V
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Table 1. Two-by-two Contingency Table for Signal Detection

Swpeesd Aol o
Suspected agent a b a+b
All other agent c d c+d
Total atc b+d at+b+c+d
*ADE: Adverse Drug Event.
Crude ROR:ET/;:E—(:

To compare one of the index groups with the reference group, we calcu-
lated the crude RORs as (a:c)/(b:d). RORs were expressed as point
estimates with 95% confidence intervals.

4, RORDSOV AT ¢ v 7GRz Hniz
HAA B 21T adjusted ROR 2R H U LA R
CRDEEBZMETHFEMBNIINTNS, 10 X
7z, Y7ty MEWNEL TREDAEER, B
B, H2DVIEERICEET 255 ICHFZ 0 A
WIET = ERMBREL T T FIREEERETS
ad hoc fRATICR D, MABEMICERL ZEmWEE
D7 FIVERHEE IR E 22K 2 FiEZBE L Tn
5.0 5%, DD NIEROEEREDBEEY
B, PHHEREICONWTIE, koL > BTFiEE
ARV 3 VAN R P N R ALY AR SN B2 g AN AN

& 5T JADER T1d, EFIHE EAEESRIB L
TORMERN T EN D120 FEREL IR O
O7 7 AIVERNT DI ENTES. D EE, Pk
DiEE, FmZEMBHTT 52DICHN 515 Weibull
JrAfiZ JADER I[ZJEH L e id iz s /.
Weibull 73 7 13RI W I 2 ERO M TH O,
RENTA—=% o KOBIRINTA—F BITLDE
END. BIRNTA—=F pIIKRICK B NT— R
DOEAERL, B2 1 OHFEFIRIFFICE ST NS —
Ras—aE & 72 5 EFEHKER (random failure), 1 #
OB EINT — RAVRHNT & < DA ERE 2 A3 4
I LA R (early failure), 1 28 A 55EE1T
IRFFETRRIBIC & IR\ — RO 5 BB REAL R
(wear out failure) IZ/pEIN 5. EELORIER
Rt T, ERERIIANER OFRBIRIHY L T D,

4. Clopidogrel & 70 F >R 7HREFIDOHA
[EoWTP

Clopidogrel & aspirin D H{IM/INK - FOF F % 5
OWALERIMY A 7870 k2R THER
(proton pump inhibitor; PPI) 3R I N TS, 13
— 7, PPI 78 CYP2C19 HHEEH 2 ft L T

clopidogrel D HLIML /N #hF 2 555 S & % vl Ha ML
WEWINTWS., FDA X, 2009 4F 11 HIZ
clopidogrel & PPI (omeprazol) & 04 A AEFHIZEY
THREMEEHRZFEHD L. BRNEE )T
(EMA) X 2010 4E 3 A 1< clopidogrel & omeprazol
EOPHHZRET D Z L2 EEMICRET 2K DITH)
H 172, bAETIZ 2011 4£ 4 HIZ omeprazol ifff
NEOFEH EOREEOWET bz, —75, EF
clopidogrel & PPI ffHICDWTHEN/NWET S
Z < DS, O A RITA IONRERINTNS.
FAERS % 1\ T PPI f f A clopidogrel O Ifil # %E
ERDOEWERHE NG A DB Lz, &FEA
D — % R OFE fh A 2 133 Y 5 — 4 X — Z Drug-
Bank (The Metabolomics Innovation Centre, Cana-
da) ZRM L. AFFRELT, [HHifl (SMQ:
20000038)] 7D SOC [HHkEE] @ PT68 &,
O [ZEf KO (SMQ: 20000081) ] 72D SOC
[FiXepreR] O PTO3EZMMA L. PTIE, O
AT 4w 7 EEXE AW AR ERERIC K O EH
L /= adjusted ROR T & 0 3 L /=.
Log (odds) =8, B;A+ B,S + B3Asp+ B,C+ BsP
+ BsAsp™P + B,Asp*C+ B5C*P
+ BoAsp*C*P
(A=4Ffip, S=1E}], Asp=aspirin,
C=clopidogrel, P=PPI)

Figure 1 12779 & 512, clopidogrel {Z aspirin ff
AR DAL MO (adjusted ROR) 1F, PPI
DFHICE DR TL TS, L7z2t> T, HIbE Him
VAT ZEBE L TWD Z EAUREI Nz, ZHUTHL,
PPI iZ & % clopidogrel @i /IMR %D 5 O a5 1328
OoENEMMo7m. SRSTF—=F N5, EED SMQ K&
U'SOC LY st FiEZMAEHOES LT,
clopidogrel & aspirin D HIfIL/INMK —FHF F LI
PPI Z(fH$ 2 Z LOFAMKROAERERY A D
S 7Y AT RE & 785 7z,
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1) Hemorrhagic events limited by
Gastrointestinal Disorder
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Fig. 1.
Thrombotic Events

adjusted ROR

2) Embolic/Thrombotic events limited by
Nervous system disorder
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Association between Aspirin, Clopidogrel, Proton Pump Inhibitor on the Occurrence of Hemorrhagic Events and Embolic/

Abbreviations; ROR: reporting odds ratio, Asp: aspirin, C: clopidogrel, PPI: proton pump inhibitor. ROR was expressed as point estimates with 95% confi-

dence intervals.

FBHREOLHINSGNRELIZ>TND T END,
FAERS Z W THRE MR E DO ZHIO HIC K 2 m i
B FEAE % fRT U 7z,

FRAT R RIEFNT, POEMRE 26 F & Uz, T

121, 2004 41 A5 2013 4 3 H £ TO FAERS
T—5 DD, Fin S RO REID &b 2 fiE 5] 2 bk
WizbDzEHWE, mIpEREEES O,
[ L RE /B PR 9 O FE9E  (SMQ: 20000041) ] % F]
Uz, NS HIMICEH1T 2 FAERS @5 5, #jl
e O flin D R D 3 2 9E B 2 PR o 7 — & 5
3080471 fFTH D, HEMEBRIME DRRIFELIZ 2257902
HThHolz. MR RELETIE, 84.1%NHHFIT
il SN TWw/= (Fig. 2). Risperidone, olanzapine,
clozapine, quetiapine, aripiprazole, chlorpromazine
K OX haloperidol &, & B FRE & O B 3 5ED
#17-. Olanzapine & quetiapine |2 DWW T, HAFL
FZH U TP D ROR 3@ fETH 0, 2 #l
PERRFICEE LT, 3 FIPFHKED ROR V& ETH >
7z (Fig. 2). PUMREOZHIOF AL, HAIAL A
U T, SifpERRENEINT 5 alaetE R E N
7. EEIR THURMREDO LR IIER 20 D HE
NHdEEZ LN

6. AT 4 —T >R -Tar  EERME
(Stevens-Johnson syndrome; SJS) R U HEMHRE
EEZESE (toxic epidermal necrolysis; TEN) DHJE2D

SIS KU TEN X, &HIT38°C L EDOREEZE N
B DEECRBEICHES - FBR, KIS NREDWH
UWIERDNEN D IFAETH 5. FEIESEIX AL 100

Ji N7 0 ERIZ SIS T1-6 A, TEN T 0.4-1.2
NEDWMEND D, FELHRIL SIS T 1-5%, TEN
T25-35% LN TND. 22 Z2DLIFEEHD
BIEHICE D TEISEZEZAONDOEEEZD
1 D&EEND. BERESBIIFIERFF M T <,
FIEMIER I Td 2 Z &0 S FIRREHT 078
BEROHRPELWV, &, FWMickd2U A7
MAICETSFLWETE RSN THRN.
FAERS Z W THEERS L EET R & ORHMED
BEtEfTo 7. AEFLOMIITIZ, PT10042033/
SIS, PT10030081/oculomucocutaneous syndrome,
X PT10044223/TEN Z i L 7z.

F AT R ST D R R ERIS 4746890 FETH 0D,
SIS IZB9 9 % 413 9078 f:, oculomucocutaneous
syndrome (2 B9 2 13 192 #, TEN D&
4076 fETh o7z, BEIEREB LHTAMAE, ER
i) COX-2 fHZE#&, acetaminophen, % U\ alloprinol
12 E L OBFEMENRNZ EAVRMBIN TV S, W5
B bz 5 DR ERERS & OBEMEDEDN
TWBHEKITHo/z. ZDOI M5, FAERS #H
W ERESRS L BEERIC DWW TOMREFHIAEET
bhrEEZLGNT

Adjusted ROR Z 5 H U 7258, FFIT 20 kA
B EMiE 278 L 7= (Fig. 3). Valdecoxib, lamotrigine,
phenytoin, acetaminophen T3S & FEEIC 20
RATHED S 7 FIINDNREHETH o2, TDHTH
acetaminophen T I3 47 12 20 /% R i B @ adjusted
ROR 7% 6.15 (4.95-7.62) L@ WllEZ R L 7z,
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ROR ( 95%Cl ) Cases
risperidone 31 (30 - 32) 598
Mono 15 (15 - 1.6) 2154
2 37 (34 -39) 1476
3 12 (11 - 13 ) 1128
olanzapine —+ 53(51 -54) 8423
Mono \ 3.7 (36 - 38) 4226
2 54 (51 - 58) 1908
3 12 (11 - 13 ) 1121
clozapine 1 1.4 (13 - 15) 2614
Mono 1.1(10 - 1.1) 1515
2 17 (15 - 1.8) 584
3 23(20 -28) 164
quetiapine 35 (34 - 36) 12471
Mono 23(23 - 24) 7114
2 56 (53 - 59) 2556
3 17 (15 - 18 ) 1441
aripiplazole 26 (25 - 27) 4045
Mono 1.4 (13 - 15) 1645
2 30(28 -33) 927
3 10 (941 - 12 ) 606
chlorpromazine 46 (43 - 50) 1003
Mono 16(13 - 1.8) 175
2 27 (23 - 32) 179
3 56 (45 - 6.9) 142
haloperidol 3.9 (37 - 40) 3445
Mono 28 (27 - 30) 1420
2 25 (23 - 27) 704
3 5.9 (53 - 6.7) 448
prochlorperazine 21 (20 - 22) 1800
Mono 20 (1.9 - 21) 1634
2 25 (20 - 30) 111
3 6.0 (36 - 10 ) 26
T T T T T T T
0 10 20 30 40 50 60 70 80 90 10 11 12 13 14 15 16 17 18
ROR
Fig. 2. Reporting Odds Ratio for Antipsychotic Polypharmacy
Abbreviations; ROR: reporting odds ratio, Mono: monotherapy, 95% CI: 95% confidence intervals.
1) all 2) valdecoxib 5) acetaminophen
7 8.98(95% CIy T 7.62(96% CII
30 1 T e w8
=}
€2 T 24
2 3
Z g2
25 1 E 0 B 0
<20 20-39 40-59 60-79 =80 <20 20-39 40-59 60-79 =80
age age
% 2.0 1 3) lamotrigine 6) furosemide
3 3
5 & SLl T 71
@ T2 €2
®w 1.5 I_ Z 9 Z 1
3 EX 2
=) T, 7, ]
© <20 20-39 40-59 60-79 =80 <20 20-39 40-59 60-79 =280
10 I T age age
4) phenytoin
0.5 z
: g2
3
3 1
B
7, [
<2O 20-39 40-59 60-79 280 <20 20-39 40-59 60-79 =80
- age

age

Fig. 3. Adjusted Reporting Odds Ratio of Stevens-Johnson Syndrome/Toxic Epidermal Necrolysis Stratified by Age

Adjuted ROR was estimated by logistic regression model. Abbreviation; ROR: reporting odds ratio, 95% CI: 95% confidence intervals.



554 YAKUGAKU ZASSHI

Vol. 136 No. 4 (2016)

n

gefitinib 885 H [28 | I

Protein kinase inhibitor

imatinib 135 ———{ [135

Antibiotics mitomyeinC 30
bleomycin 56
Taxane docetaxel 553
paclitaxel 340
busulfan 20
cyclophosphamide 298

Alkylating drug

Antimetabolic drug gemcitabine 653
Monoclonal antibody rituximzab 158 [ T63]

Interferon interferon alfa(alpha) 167 I {

[859

interferon beta 26 [H[22 ]

interferon gamma 5 [[12

Adrenocortical steroid prednisolone 958 H ]99

methylprednisolone 201 [0 ——

Immune suppressor

leflunomide 44 ———] [1a9

methotrexate 841 }—| [235

infliximab 221 |—{ |88

Antiarrhythmic

amiodarone 312 F—— [226

Herbal medicine

shosaikoto 38
saireito 58 l

daikenchuto 49 | [124

1 |
I 1

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

(Day)

Fig. 4. Box Chart for Onset Time of Interstitial Lung Disease by Anti-cancer Drugs
The lower and upper quartiles are the ends of the box, the median is indicated with a vertical line in the interior of the box, and the minimum and maximum are

the ends of the whiskers.

Acetaminophen (3% 2 DA & U T/A < fifl
ONTHO, WEEZOKEE U THNZEEITH
WoNEHREZHRT I ENTERL.
FAERS TR SN TW S A EFHL4IT MedDRA
ICHEMLL TH O, MedDRA 2B} 5 EAEHKL D E
BNSEREOD DI SN TS, LrL, B
HBETHLZENEIA AT TARBEILEL S —
R D ke P 0 EE 395 D YE 5] 12 acetaminophen 73
FHIN TWEREEDEZEZASNS. £k, il
OBEME T S FEEEE THRR D —E OHEAIIED 51
Rino 7z,

EERZ OIRIE EBEMEDOFmWERE U THERAT
O RUEFIRIEE, FITANARE, KOFIEMER
ENFFToNTHD, FREFIXINS OEATRE
Fta 5 BOAMMNICIRE S NS 2 EAVRB SN T
W5, 22 E7- FEIEF) ] O EE O I R E O B R
ER EOHFREDHE, Fip G4 L) mED
HFNEEEZICKDETY AVICFHFLSELTHD,

t MAIMERYTE (human leukocyte antigen; HLA)
DBIETLRNFIEITEEL T WD ARt ®
RREINTWD, SEORERIZERICBT 2 EEH
DHEIEFEBFIE ) A7 DM OBLEEZRET 50
DTH5.

7. JADER Z AU cRIE SRR ERECOUNT?

MEMEMRIEESZAEEFRTHO, FIED R
FERMEETH 20,2 MEMEMRZ S &k 235
WEW DL ZDOEFITDNWTARBRENEZ N,
Gefitinib, bleomycin, amiodarone, & U} methotrex-
ate 72 EL < OEFEGL CTHRBEMEMARNHE SN TS
0, JEEFBEL, 2006 4 11 HIRHIE M % B
TLEEREABEEIEY =27V EFHL, &
BEFCHIT TS, bhbiid, JADER OFEH
B EREERFEHE TORBERZFFL T,
Weibull 73 1fi & Fi W 72 7 & FR-FF [ EATD 2 17
W, EEMFICRIEAFEERRHO 0T v 1)L 2
L.
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2004 4F 4 H /5 2013 4 11 A @ 292720 1 D
JADER 7 —% & HWiz., AHEFEROAMHIZ SMQ
@ [FEMERZEE (SMQ: 20000042) ] IZ2/ET 5
PTS8 #za MWWz, HEREREEN G =27
JVTTIE, 30 S B M2 F B £ T O MR 5%
SISO G135 Z 5N 5 HIHEE, fREIE RS 3L
PIAEENRER, HiU o~ F K, interferon, M UNEE
IR ETIE 12 H, AfakEE oSS T
WEEGER N S BAE, DA FIEMZE D gefitinib T
W4 AR RRIC2 M) MREEnN TS,
Gefitinib, imatinib, & UN/NEEEAE O S [HE
PR FE B E TOMMICBIT 2R (25-75% X
M) 1%, &% 28 H (13-64 H), 135 H (67-304 H),
W37 H (15-80 H) ToH o7 (Fig. 4). Weibull
DRI BT BIBIRINT A —4 B, gefitinib, ima-
tinib, K OVNEHIBICBWT, &% 0.84 (95%CI:
0.80-0.88), 1.32 (95%CI: 1.14-1.51), % 7r 0.83
(95%CI: 0.64-1.04) TdH>7z. Gefitinib J U /SE
A% D K S 75/ ROR % 7R 97 [E 3 T 13 D PR3 5,
LS BRBIRINT A =5 B HYE < 1) 3 b 2 [ 5%
MTHBZENRBINGZ, IS DEELIMD
EEGITHANEICHEEM R ZRIET 5 &n
5, ERZEBEHNM TOEESELE=Y 7,
HDNIBRENREHCIMNEND D, —F, ER
PR R D SN 38 5B E ) © R 2 4 C Rl P if
RIFEBT DEEMARB I Nz, ZORFITDN
TR DEENBREPBREEEZ 5NS. B
DR EMERZIEH L CHEEL OB HER 240
BIT5ZE1, AEEROBMRR &MY RIRIC
FHL, EELOBEEMLHICBWTEETHD. &
BREEFT, FEHNTK o T3y HH D WITERAL
(IO ME MR R O HEIRICEE T 2 0 ENH S
EEZLHNT.

8. BlEABRHBET —YDRA

SRS Z WM DIERERE LT, Wby,
LEMEERCTSOMBOFEEZZTHNENS /-
WMENAT A, AERERALCEAGDORELA, F
i, PERSEOEAWER O KIE, HAHOMHELD
NEE WS I EREE RO R, FE 7R R S
GER, MRAIRE) OARRE, BEIETEDORIEM 2 HLk
THIHEME, R THRAERNEWEEZ R T aek
IRENHSN TS, ™9 fif KD SRS I35t HEEE [T
72 B I AEREE DR & T2 B EER B CGEFID

HRAAELANE)] DEEL RV EWN DS KB
D=, EHEFOMKT) 27 FMICHNS Z &1
TERN. ) ZD0BEsNEROMIRITIE
SO AN e s AN U= WAL N OY AWAN B AN AN
SYANRY

9. TL&BH
SRSICLHEEFLZOHREITEFEHEML TY
%, AREBTIZ, SRSITDWTHES L Z DT
%R U7z, FAERS (33215 0 & & 7o F 5 6
INTWB I ENnS, AEREROREBEMOMTD
RKHMOHEERDAZ ) —Z 7 IHET 5 L 2R
L 7z. JADER [ZENTOf 55 G BEA O fEAT
CHET2DARST, HEAEORFERFETIRFH
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