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B E AN BERENA A LT BN EAERET G RAERHRELE . Fik KRR AL X (ROR) 5 FDA
I 3 B FF AR B (OpenFDA ) 2004 — 2016 4 5 — % & 69 25 4 R B ¥4 (ADE) 3k 2 238 3E 47 4] 2 vl e 2 8,42 5 40 m) , ROR {4
95%BEAZRIA(CH FR>TRFHDERZT, LR NS HT6 828 5344 ADEIRZ T, vAA| 2w iz 4 IR &8 25 7 #9 ADE 3R 2%
72244y, ADE LARZCHEF AT 104503 A s AR, VI AR AR R DA Y B R 5-BR E LA AE LG R L2
W RAL PRek, 2 ROR A& & 3k 537 20012 ADE R4, 247 3] 120 NERAZ 5, TR BN R AR E 2 X ADER ST HF#% 4
GBEESRIAFMOIENANAEFEE WEARER. LEAKE RGRRB RJRERERRB CREEERE, L P AR
# &L & R AE 5 Q36040 22 9% T (ROR=56.33)42 4] | 5-3 & fic 4% 4-4E(ROR =52.86) 350 4] | SLik M5 P A (ROR = 18.30) 162
] s A # (ROR=15.38)31 41 , fo /4508, ¥ 7 (ROR=14.29)566 ] . 7 %k % 35 (ROR=14.20) 122 4] . A~ ofn m L%, 'V % (ROR =
11.92)261 4] | #RAH $2 %8 P9 % £ (ROR=10.91)86 4] | P A1t & H IR suar it sz (ROR=9.06)58 4] %, ADERE#F HHwk % T4
M, =45 % F#520 ADE EIRH B F % TIRF#4, 490 3 OpenFDA 35 B 474 A v e 32 8 A2 5 69 400 Fo A, T A 2 oy
JG 4t i R AR RS

KEEIR R Al MBI BB R R FH ERET

Excavation and Evaluation of Security Alert Signals of Linezolid Based on Reporting (Odds Ratioe"Method
TANG Xuewen', JIA Yuntao’, TIAN Xiaojiang', JI Huanhuan®, DONG Zhi' (1#School of Pharmacy, Chongqing
Medical University, Chongging 400016, China; 2. Dept. of Pharmaeyy Children’s Hospital of Chongqing Medi-
cal University/Ministry of Education Key Laboratory of\\Child.-Deyelopment and Disorders/China International
Science and Technology Cooperation Base of Child Development and Critical Disorders/Chongqing Key Laborato-
ry of Pediatrics, Chongging 4000144 China)

ABSTRACT OBIJECTIVE: To excavate and evaluate the security alert signals of linezolid after marketing, and to provide refer-
ence for rational drug Use lin clinie METHODS: The reporting odds ratio (ROR) method was used to excavate the security alert
signals fromathe ‘adverse drug events(ADE) data in the OpenFDA platform of FDA during second quarter of 2004-2016. The low-
er limit of 95%CI >1 was regarded as suggestive of ADE alert signal. RESULTS: A total of 6 828 534 reports were extracted,
among ‘which there were 7 224 reports mainly induced by linezolid. Top 10 ADE reports were thrombocytopenia, drug interac-
tion, thrombocytopenia, nausea, anaemia, serotonin syndrome, diarrhoea, pyrexia, drug ineffective, vomiting. After the detec-
tion of top 200 ADE reports by ROR method, 120 signals related to 18 system organ class (SOC) were identified. Top 5 ADE sig-
nals in turn by SOC were medical examination, nervous system disorders, blood and lymphatic system disorders, metabolism and
nutrition disorders, cardiac disorders. The high risk signals with clinical reference value included 42 cases of optic neuropathy
(ROR=56.33), 350 cases of serotonin syndrome (ROR=52.86), 162 cases of lactic acidosis (ROR=18.30), 31 cases of endo-
carditis (ROR=15.38), 566 cases of thrombocytopenia (ROR=14.29), 122 cases of bone marrow failure (ROR=14.20), 261
cases of panhematopenia (ROR=11.92), 86 cases of disseminated intravascular coagulation (ROR=10.91), 58 cases of toxic
epidermal necrolysis (ROR=9.06), etc. As for ADE reports, male was slightly higher than female, and the patients in age group
of =45 reported evidently more compared to younger age group. CONCLUSIONS: By detecting and evaluating alert signals of li-
nezolid through OpenFDA platform, we could effectively lay the foundation for further research of pharmacovigilance.
KEYWORDS Linezolid; Data mining; ADE; Alert signals
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R S O R A T R A2 A, AT A R b e BV AE 1Y
ADE/ADRAE' S, MBHEA 7255 Bl 5 2 M mitm. F
ZRWEIEAE 2000 41 4 J] 1 3¢ & FDA SiEHE 1T, 2007 45 |
WEIETZ M, JE TR g G R R 25 . H
AT, [ PR SR 23 R AR 5 ADR 22 A2l 4, k= K

FURL 117 )5 2 Ak APPSR, AR SCHLE 3o Bs 42 48 4
A, XF 2 [ FDA A K S F 45 R 4t (Adverse events re-
porting system, FAERS ) H1 1] 2 14 i #H G 1) ADE & 7 i
ST AT TR A s I PR 0 R PN el P 1
E o[l
1 #EREFE
1.1 #ERIR

AT F s A U5 T35 [E FDA A L5508 il B
(OpenFDA) ¥4 - 15 ¥, OpenFDA 5 7 1] K Ak 4 fit
FDA A L5 G 25 0 (BT 280 . B S5 (5 8, 3L
ADE 245 JFUA 5 th FAERS S A, FAERS ¥4 4 5%
N2 b FE B AR I BR D 2518 (ICH ) [l B s 27 FH i 3]
. (MedDRA ) B 1 ARE (Preferred term, PT) X ADE #£47
i geit , H ADE JUG S UL RE i, Bda gt Ak, vl
FE BB R™, BB FAERS B4 4 2004 — 2016 4F45
7R v ADE et AT 24, B B IBCR ] visual-
izeFDA (www.visualizefda.com/fda/Drugs/Adverse-Even-
ts) ATARAL A 1L 3% 0 Al s i 2 2 0 AR P 1
(Application program interface, API) H ##2 ) OpenFDA
B e P 254 {0 ADE 4515 B, SRSy HER
SRIE ADE 4 2 U e s v, A AT e 44 S Al
7= W% (Linezolid) 1Y) ADE #1245 , 15 2 F| e e Sk P1 5E 2
Yy ADE JFUR RS HEA TR S 200
1.2 EMESKNEE

A5 AR TR 2R P4 U bk (Reporting
odds ratio, RORY', 1% J7 VA& 1 56 i fof 22 25 7 e o> Lar-
eb W EHE Y, JB T (A R M =k, oA i fRp e R
TR R AR ) 2 AR R AR S A AR
#fE: (1) ADE 2 45 %508 =3 f5i] , <3 {51 i 4 45 X T e R 52
PR AR K (2)ROR M 95% A5 X ] (CT) FBR>1.
1.3 HiEsE

i) ADE $l 7t rp B0 T 24505 B R RARHALE , R
FRREARVEGE T 7 %0 AR IS PR P 2438 0 TR S5
JSREiZER g I
2 %R
2.1 FIZEMEZADE EHRERMBEELER

JRHUFAERS $4ii4 2004 — 2016 445 — i FAf#K
fiat, JL4551] 6 828 534 14y ADE a5, Hrf R A s frie Sy 1A 5
25 W i) ADE 5 3% 445 7 224 4y, 5 4 3 ADE ] 5 Y
0.106% , 754 B A 3 sk it ADE #7550 S a4 L& 1.
A F I 55 P 3389 A (46.9% ), Lo 2 790
(38.6% ), HEHATE 1045491 (14.5% ) o 5 BER AR (<
17%) HAE(18~44 %) FPAE(45~64 %) B4F (65~
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Tab 1 Top 20 indications of ADE reports. associated
with linezolid

FHZGTE I AE S BRI G/R)
AR BR PR 914 B
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i % 335 )
JBk TR 253 B
AR 223 %
JHeEERE 218 o
R 206 &
B 124 194 %
HIATER TR R 179 B
I 167 %
TR 164 %
Werm % 135 B
T 121 &
B S 118 %
S AR RR AR 101 B
LN 100 %
KK 92 %
SRS iR 90 &
ATk 82 B
TR T 75 B

2.2 EMESHNER

ADE | #EHE PRI 10 4253571 4 1l /)y *ﬁﬂj‘i"\r 475
YA EAER MR s> G B 5- R AR LR G
JETS P 25 JER KL . GETt BIRXT N 10 926 A
ADE H ¥ HERF 1 200 13 ADE , {5 507 168 /5 HEBR G K
R RS A SRR PR , 48 ROR EALRG I 4 120 S F 2%
W i 5% (5 5, F1) F BioPortal I E. (http : //purl.bioontolo-
gy.org/ontology/MEDDRA ) 25 ] £5 {7 5 X B iy [ s B2 2
FH1E 1) M (MedDRA) R iH4E R 4 2% 1 43 25 (System or-
gan class, SOC) , L3 & 18 4~ SOC, Xf Jii 10 926 ] ¥k
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ADE (i : L {445 W 68 #F )t 21> ADE (55, it &34 gR2
> HO  ADE 5 SRR RGEA AR A S 6 _ Continued Tab2
GBI A W RS R E R G e
g QI B AR O RS B , A IR IR S LB (endocardics) 31538 (1078.21.94)
B E XU S S B RE A p 28955 728 (ROR=56.33) SHEDEHE (venticular tachycardia) 2397 (280,56)
492 ﬁJ \5—%;(;@,51(2%%@3(1{01{: 52.86)350 @u AL D (tachycardia) 97 2690 (220,3.29)
IZFij‘ (ROR: 18, 30) 162 'fﬁlj . P’I‘[ﬂﬁ% (ROR: 15, 38)31 fitiZk i ( pulmonary oedema) 48 241 (182,321)
B = ES DR cadia flure) 6 216 (170,274)
) | 1 /)N B 2 iE (ROR =14.29) 566 il | & & 3% i) DB (archythmia) 46 208 (156,79)
(ROR=14.20) 122 5] . 4= Il 41 B sk 7L 5E (ROR=11.92) DRI B cardio-tespiratory arrest) 39 173 (126,237)
261 @J dﬁﬁ(‘f&“lﬂl%ﬂ\]?ﬁlﬂl(RORz 1091 )86 ﬁu qjﬁ‘l‘/j:'_ %igﬁﬁ(iﬂm ar‘re‘stl)\y ' o N 66 157 (1.23,1.20)
A P ERTFARIRIE( Injury, poisoning and procedural complications)
e 7 SRIEMA AAE (ROR =9.06) 58 f51] 55 ] 2 e i e 5, S A T erotoninsyndrome) B0 S8 (4735,5901)
=5 SOC A IL IR 3, Fll Zs i iie % 22 L 2 (= S/ il R SRFERMAE (toxic epidermal necrolysis) 58 9.06  (699,11.75)
%%m% 2. fﬁﬁ%ﬁ(treamem failure) 39 6.65  (485,9.12)
e 7 (drug toxicity) 46 313 (234,419
T e :
e I (blister) 3 169 (120,237)
n&ﬁgzﬁzgiﬁ%ﬁﬁ : S BRI B 5B B L General disorders and administration site conditions)
AR 2 S T2t (drug resistance) 76 15.63  (1244,19.63)
e T p— P, .
I — P21 Hﬂ]ﬁhﬁﬂg(multl-nrgan failure) 171 918  (7.89,10.70)
R ﬁ%gffu’;w‘— AR (drug interaction) 44 112 (647,784)
2 7 — Pl R (disease recurrence) 28 440 (3.18,6.08)
” PR E 5 : EHIRRAEA  general physical health deterioration) 85 231 (1.86,2.86)
) ER&&T!B%\ ] [——— Hi( pyrexla 299 215 (192,242)
B e — eI (lthargy) 46 1807 T(135241)
B e m— FtE M (condition aggravated) i WSk (025,182)
T —mmf — B (drug ineffective) 296 =074 (0.66,083)
0 6 8 }0 . ﬁlz 14 16 18 20 81 2 55959 ( Gastrointestinal disorders)
. . LT a4 T congue discolougaion 818 (1320,418)
3 FIRMEERIESS0CH % i i . (garointestinal haemorthage) §7 206 (1.67,255)
Fig3 SOC classification of alert signals of linezolid Wil % (peRreltc) 55 200 (155,264)
R2 FEMIRERFERESHWNGE AR A Cysphagia) 6 167 (131,214)
Tab 2 Results of signal detection associated w1th line- %(dm@“) 6 1% (140,L7)
ugﬂi(vmmtmg) 280 150 (133,1. 69)
zolid in specific system T (nausea) 03128 (116,14)
55 FHEL RORME  95%CI T B T AR5 (Skin and subeutaneous tissue disorders)
LR Bt 55805 (Blood and dymphatieisystem disordeis) BERRMERTANMIR A A BR800 (drug reaction with eosino- 39 70T (5.15,9.69)
B DE (thromboeytopenia) 566 1429 (13.11,15.58) philia and systemic symptoms)
B3 (hone marrow filure) 12 1420 (11.86,17.01) 5% (drug eruption) Ey) 469 (331,664)
A AP Cpancyropenia) 261 1192 (1052,1349) B9 (rash maculo-papular) 35 433 (311,604)
SRACHE 5 P I ( disseminated intravascular coagulation) 86 1091 (8.51,1351) " SLHH5 (rash generalised) 41 217 (1.60,2.96)
BERRMERIANIENE £ (cosinophilia) 46 755 (5.64,10.10) F kH3 (skin exfoliation) 31 183 (1.28,2.60)
21l (anaemia) 351 433 (3.89,4.83) B4 (rash) 182 131 (113,131)
FIARPAE (leukopenia) 7 371 (294,496) B PK A B4 (Renal and urinary disorders)
FEMRE% (leukocytosis ) 30 371 (259,531) B IREE (renal impairment) 161 622 (531,727)
SRR RN febrile neutropenia) 6 298 (233,380 S IIAE S (renal falure acute) 194 428 (371,494)
PHE LA (neutropenia) 100 261 (215,3.19) P63 (renal failure) 200 370 (322,427)
2 RETEH (Nervous system disorders) 15 B 88 (remal failure chronic) 300 359 (250,514)
LHZHE (optic neuropathy) 25633 (41.23,76.96) 24t B (acute Kidney injury) 46 309 (231,413)
ZRHREH (polyneuropathy) 9 899 (623,129) 1115 (haemaruria) 9026 (192,360
SMMZA75 (neuropathy peripheral) 6 527 (447,621) PR T2 25 (Metabolism and nutriion disorders)
ﬂ@]ﬁ(encephalﬂpathy) 34 359 (256,5.03) FLBRMERR R (lactic acidosis) 162 1830 (15.63,2141)
I E UK (depressed level of consciousness) 45 262 (1.96,352) PR 55385  respiratory falure) 175 548 (471,637)
S VR B (unresponsive to stimuli) 27 232 (159,3.39) {IREAMLAE (hyponatraemia) 121 500 (434,622)
BRIE R dysgeusia) 205 (163,259 FRAHERR# (metabolic acidosi) 56 499 (384,6.50)
P4 (agitation) 7 200 (1.60,2.53) P HILAE (hyperkalaenia) 45 316 (236,424)
i ) cerebral haemorthage) 3 179 (1.24,2.60) { I (hypokalaemia) 5 246 (183,330)
B (coma) M6 (119.233) £ (anorexia) 300209 (146,3.00)
IIBEE (visual acuity reduced) 3 155 (112,215 I (hypoglycaentia) ] 183 (136,247)
2 (tremor) 112 151 (1.25,181) KM (oedema) 34 144 (1.03,2.01)
PHEH (vision blurred) n 129 (1.02,1.62) B SR SR (Vascalar disorders)
FEZG G 2017 4EES 28 455 20 China Pharmacy 2017 Vol. 28 No. 20 - 2781 -




g2
Continued Tab 2
EREY L4 RORJE 95%C
3 (shock) 0 397 (291,54)
{1 Chypotension) 173220 (190,258)
4 ML (hypertension) 125 146 (122,1.74)
Hjjfﬂ(haemnrrhage) 58 139 (1.07,1.80)
FHI5 (Psychiatric disorders)
DIEREA M (mental status changes) 67 467 (3.67,595)
1% ( delidum) 59 448 (346,5.79)
473 (hallucination) 604 232 (181,297
7 B disorientation) 821 (175,309)
BB (confusional state) 141 207 (1.75,245)
St R (Immune system disorders)
- é/]argﬁ(stewm johnson Wndmme) 40 308 (226,4.20)
[ED B 5 (interstitial lung disease) 35 209 (150,2.92)
SRR (drug hypersensicivity) 70 141 (L11,1.79)
IS e Hepatobﬂiarv disorders)
JRHARE cholestasis) 35 505 (3.62,7.05)
g ( hepatic fail lure) 7 483 (3.83,6.09)
T3 5% (hepatic function abnormal) 46 327 (245,438)
i (jaundice) 3 218 (1.54,306)
PR (liver disorder) 29 16 (112,23
WP 2% W e ( Respiratory, thoracic and mediastinal disorders)
A A5 A T (acute respiratory distress syndrome) 54 700 (537,9.18)
SPERPIEE (acute respiratory falure) 34 549 (3.89,773)
8 (lung infiliation) 456 (3.12,666)
@U&%ﬁ(respimmw distress) 52 414 (3.15,544)
HATEE( hvpo‘da 47 358 (2.68,4.77)
55:* pleura] effusion) 68 250 (197,3.18)
[l ﬁk&#% HEWETR (Musculoskeletal and connective tissue disorders)
ez ( mxoclonus) 30 5660 (3.95,8.10)
R (osteomyelits) £ 53 (3.86,7.09)
FEBUILY 7 (thabdomyolysis) 46 AN @307
A& (convulsion) 131 T 204 0(1.80,255)
IRESE 4G (Eye disorders)
5 (blindness) R 26 (152,309
Bk B8 (Bar anddabyrinthdisordens)
HE (deafess) 3339 (23848
[ 248 (Investigations)
MM A platelet count | ) 415 117 (10.01,12.34)
AL | (haematocrit | ) 5B 48 (369,639
I T (blood biirubin T ) 67 469 (3.68,59)
ST | (red blood cell count | ) 9 466 (352,618)
EFRFRIEAILE T (NR 1) 356 (282,449)
DEE QTR (electrocardiogram QT prolonged) 4 346 (254,471
M4 | (haemoglobin |) 153 339 (289,398
AR | (wBC ) 124 33 (281,400)
MR% T (blood urea T ) 360335 (241,469
AT (wBeT) 60 314 (243,404)
CREA T (Creactive protein 1) 37 33 (227,433)
TSR A5 574 liver fanction test abnormal) 6l 305 (237,393)
IBRIEBERRS T (ALP 1) 427 (204,376)
LRI L (neutrophil count | ) 35 275 (197,383)
RAHRAAABI T (ASTT) 6 264 (211,33
TLAEFKF T (blood creatinine | ) Ui 257 (206,3.22)
IR T (blood creatine phosphokinase 1) Ix] 250 (1.85,337)
HABAIEESM T (ALTT) 9249 (199,310
1% | (blood pressure | ) 4 154 (1.14,2.08)
3 itig
MBI ADE A 45 46 AL (I LR
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2004—2009 4[] 4EFELERAR AT (43 448 4) , 2010
AE HY BRI A (905 191] ) B 4E T F Hﬂ?ﬁ}%zﬂmu@ﬂf@
BIH 255, i ADE s i B e A A ik — 2t oe . &
ROR LK , ADE I & #5CAT 200 19 412 45 ,,\%‘Jfﬂ 1204~
AT S, #8r ADE bR E R KA HBUES, nefu
KX (ROR= 0.73) 162 f4i] . i% % (ROR=0.61) 127 i 3k
Ji (ROR=0.42)103 f4i] . £z /& (ROR=0.76) 91 | 55 , $&/~
) 2% g Jri 553843 AT 558 ADR 22 [R] G BRI . 2538 1
UEHT 20 f5 7, 10 PR AE VLR F iR , B ADE #i 15 h
1) 2% W S O IE FH 2RO 5 . FEARBIFGE Y, ADE 4
RN 22 AU, B iR 2 T Aotk . fEREAR
WAS BT T, KT 45 5 ABE FARBGY B 2 F 44 2 L
TAERY AL, 65~85 % BAE A A NEUIRZE , feRnh &4
BAE RS PR 2 e B A O ADE, 2% 8 31| B 4F A
AT RS, A SRR AR ERILA RS
G I Z AR PEB , 52 e A1) 2 nae e £ G R HE I, 0 AR
BRI 2GR s 25 P I, % D1 5G 1 8 5 AH G ADR.,

ML N Y7 2 ) WA e Bl ™ B AN R R 22—
] A AT A I T e A R 2 s B A I R
PRSI /N sk 2 E 1Y) AR 2345 51 R 19.0% Fin318 %
AR IREE A R, R 2w i il & R EY R 58 ADE
LA A HL A A ek, SRR sk 2 i HE
%)% ADE _FiR8itn,  H i, Al | E ik R 5
ADR (¥t 0 T B (EAH SOk 22 249 mT 3 - s
M ARES T AL X SCHESE RN Fang U BF9E 3R
B ] 4 e iz 350 1 Y 22 5 ADIR B f [ PR 35 40,456 T B
REIRAR IR YT B RS | 40 B SRR A A = R A . LAk
AWFSEIZ RS BN VR S NEEINE 5, 2R LA™ E
() 1k M B EZE LA R ERRE , HUR ORI S B0 E
Iz BRI A 2E B AR IR DR R AT AE I
PRI, ph L] UL, 1) 4 s e ) BB B 3 e A IR 2R
4t ADR, K] 76 FH 24 60 R0 R 245 300 [) S8 o i L & A0 AW 0
AR SR 2438 N IE 3k G A< s TR) kG R
25, dn bz B3R BT 245 L5 R I 21 2R P
D sk i N B ARG I 40 AR TR 25, B
FEERE 07 77585 W ) 68 35 I SR G 8 s S T RE A M L A0
WL 2 [R5 R AR IR YT o

Bk B Bz 4H 412595505 ADE e, CRIERR TR 4
T A4 B R 19 2590 [ i (DRESS) 15 5 %€ i . DRESS
JE—FhAE L Y EE HoAT B fE M A i ADR, R LG
TR A2 R S P A DR T R R S S
AHIFFE [R ARSI 4 LA 28 78 5 iz k451475 ADE {55, 4
B RGP - ZEAAE (STS) Al 2 M 35 Bz SR AE A
fifhiE (TEN) o SIS/TEN Fz #6122 LAWR 18 43 A7 (1) 7K 1 4%
PEAEPE T, BRI E K, 5 5 BUR IR IR e
P AAE , B9 R AAEIREFE 285 1 BRI DR B= 0 o, FH )
31k iz ) 5 Y1) % 1 DRESS/SIS/TEN #H 56 ADE, £ 42 —
B WAREFGIT IR, KR T A 36T %
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PR IR W, B A e e LR M R v A 5 o B
B BB %, G KRR BB Kk 8T 08
T, FL R RO, ) 243 e e S LR 1 R R B HIL
il v] BB 0 ek AR R Fi A A e, gyl R
R R BB T A T R AS B G TR T B AR TR
ILAE , 037 BRA5E 245 9 R BUA T7HE it , B AN RS 0wy 40 35 o
K. Kulkarni K %" Saijo T 48" 57 R0, I 23
JEARF SRR YT B0 T S B0RT 38 )RR A 4805 A8 RN AT 3 7
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EIIF T FDA F 2011457 H 26 H & A IR T 5-F2 ()i 2
SGEASHUNE P 25 1) K5 B I FE R 4 1 g B T B S 0™
H FRRK R 28 22 0 I I ——5-FR (O B 43 B AE P 2 1) 28 4

aisg A [18-19]
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ADE H & 488 % OpenFDA T Zs e il N | =54

TR SIE I A T 3 BT AR T ) 22 e e e

I R 52 B v 4% 2R G2 JU 2 LR ZR S8 9 ADR KUBS 5 55
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