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Progress and thinking of signal detection methodology on post-marketing adverse drug reaction surveillance
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[ Abstract ] A large number of tragic drug-induced events worldwide have warned the necessity to pay attention to the
safety of drugs. Drug regulatory authorities and marketing license holders are obliged to collect information on adverse drug
reactions as early as possible and develop different risk management plans for different drugs to maximize the safety of drug
users. In the whole life cycle management of drugs, signal detection is an important part of post-marketing safety monitoring.
This paper introduces the basic principle of disproportionality analysis used in post-marketing adverse drug reaction
surveillance and potential biases and bias control methods in data analysis, and discusses machine learning method for signal
detection and the standardization of signal detection report, so as to improve the accuracy and timeliness of signal detection.
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SUEARNERRT AT HG2EAHEE,
(PR ARLFMEHGEEE) ERERELHY
EREE, AEEFARRMAEME A GHEXNAH
FRmHATEN, RF] ., EEREE T 2021 £
12A1ER, REEXBACADERFTEEEN
Y, A S0 & E W AR ARG A
iAW HERES D

(P ERRETENT) X ETHFTHAA
FRELITEHEFRRNEERMEE T A&
ZkP, WHOR B ETERMEEE LY “kb
WS WA ZATHE S S TR B LN
B B R RSB AT LR B T B 2 2
AMRBEHFLEZE, WHEEREERIE, 5
FRERESERE. FESRRNE SR IR
BT &R R R N WK Ef R R SEAT RO, PR
H ., OHRHMTE, HeeHHREKE,

1 @A RRNEESKENAEFRE S

HELARREEEZRMNERERECFEERE
WAL, EXRTFRAE, BFUBRERRAAN
T BENRTRATRALT FFI 04 RRAH
GHEEFHEHTHN . BRERFAKEE
A, ETETHRAA. 2EAL. HEHELR
ANTRGEARRIANEE. HAEFRRMLESH
WA RGN L & B R SR EF W B R 25
M. FBJELEPNFEAIRNT %, &7 RA
B E T BB RN %, S EH — 2 AE
0y B4 B AT B R I E AL B AR U7 vk . 1R
RArEN BRI ke, FEEERAERAAE
TR AR, R FRE,

TTEN B RN T % EEX T HAEA KT
(F 1) WA AR E S, BB R E N2 & -
TRREMEERFESGHERERGLERRA
Bt — R EME, - EENETA 1A
THHRMNEES, HERERAEEBRE R EY
- RSN R R R BRI R B g, %
WEAREL Git¥d Y Rl EMN. BRl A
BB AR E T vk E BT E Tk b vt
o7& 2 Fb, BT B3 ] 4 e fE (proportional
reporting ratio, PRR) . % & i % t (reporting
odds ratio, ROR) . ¥ E 2% & fo (R & & & # f
( Medicines and Healthcare Products Regulatory

Agency, MHRA ) £ &R E ik, FH 01
WHO 2 2k 2 5 5 BR B e I o o K ] B 15 6L R 2
% [E FDA %k A
B % WA 3 AL E 45 ( multi-item gamma Poisson
shrinker, MGPS) % 77, X %7 % 8 2 b fl &
%5 5T R S

(information component, IC) .

®1 Zom - FREMOER

Tab 1 Contingency table for drug-adverse reactions

Drug Target adverse reaction Other adverse reactions
Target drug a b
Other drugs c d

1.1 WK
1.1 Z4fhJE kst 4% & BAE R B £ AR AR
M2 AT TR, 70 B M R AR R AR 4R
WA ERETRNFE A, XTHRERRZRAHIEE
Wa s B E L, WHO 2325 & T R KM
Wl B 3 2K &R 2 % (suspected )
HHARFHTERA N ERARTHELRENERE
1Efl; 2 & (concomitant) , 7§45 H M 24 & Bk
LAEREARTHIBRIRRN; AKX LA
fy 25 & (interacting ) , 8 F B R MLt & £ T #E 5
2DHB2HULGREAREERAR, HHRAGHY
FHNTREN., REGAERZZTHNAREK
X KRB SRR 6 2 K, EHITEFTLRE
W, A E KA IR &G R B AT, TR
S B A H AN

e G Mz 5 Al 7 & B R AR AR P R ) LA
RN LRz b, AL EXERRAAH
Voo —Fh 2 S R M & P T B R
WfAe, AEEWED G, HE R HE,
F & R AR B SRR B R AR B
# (a, b, c, d) REZW, HFATHLMZESE
RELYw, 2D BB HERLIRHE, X
A 4 F A EF AN 7% (ROR, PRR, MHRA
AR M IC) X840 N\ 5E 2 & e E] B4
NI 5 E AT & 2 A TR B B 4 RapAT
Podk . BEMER KNG WA 25 8 5 AN 7 %0
REEARMETRNEH T - EREHRE, HEL
My ERAELEES N ARE, THREMAE
TR K, R BB FF A 25 o 3 &l 7 %
WEEETHMEN B LA, LhRidEFadin
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WERALRIANTRETHERD, EEREZMETE
Ko IR T & AT 2 — LR T 5 I X,
FHTR T, —EHNENGER. YHAARERK
BT B B B A R R E R R
By % 7R o

1.2 Py dral A B 0 A8 AR O i
TAMTe, WHEFHEFERICE U “RE” A2
Al “ - A R KM AE" A A2 MR
EHRERAGEEEST, | REFTHEEEH S
NGBAENTRRM, & -FTRREAEE
FERBEWE TG BT RN L B X
BLE AT - BANE R R il —fr “3X27
W E (3G E, 2 FRRM), TUHFLS
HONRH-FRENAE, BEREEFEH
“IXT7 f2XT17 U3X2T AIRES L, R R
&7 BOTHE, MN=3; #%E “H&-FRENHAE"
HE, MN=9, Bii L, WL RREHKAE
(a, b, ¢, d) WL EPEHFLH AW E L EHM
MR, AFRER, TREXRA “W|E” HEM
HATIUHE, TR R -FRRNAE" A BAL
LERER L e S Bk =

113 XA EE &5 MR E 247 &
W, T AR R TR R P R B AR 2 S A BT
25 1y A AT B e RSB HLAE R
WHARAERFESBARE G B AR 25 &AL 2
BAEAE, B, G AR ZH B v R
TBEGE D EEFRRTR T, 2 BFARDPIES
E A F B ORI IE S 2k An B LB Zhou
S A x4 - B A W F B2 E 8 2 (sodium-
dependent glucose transporter 2, SGLT-2)
| F AT % 2 IR A, 245 3F SGLT-2 37 4 7
A T 2 1F O 3 R AL FEAT 1 AR AR E AT S
HENTENRER, B RFELMIA L RMEN
X BB AL HEAT AT K AR R B AT S R
114 ARRMARERZRRNERE EBEW, LWEH
# BRI AR 4R 2K — R R A B IR AR 24 R A
# A WH 4 (International Council for Harmonisation
of Technical Requirements for Pharmaceuticals for
Human Use, ICH) f] Z & & [x E % F & 7 #
( Medical Dictionary for Regulatory Activities,
MedDRA ) % #, 1% J7 X 42 #% ICH E2B #% R & %X
B ] oK. MedDRA B4 Z R &AM, 1% M E 2

K2 K % 4 28 % 4 % (system organ classification,
SOC) . &4 (high level group term, HLGT) .
& fL1& (high level term, HLT) . & 1% ( preferred
term, PT) F{&fLiE (low level term, LLT) . k4,
MedDRA & ## 1 47 " MedDRA 4 14 ( standardized
MedDRA query, SMQ) . SMQ & — 41 5 ¥ & &
Jk i B < 0E B H < th MedDRA RiE & & R & H
Sah FEIWEERYE, KEEATHAREEE
&= PT, BFERAE., ER. DI, G EE, &
HATH & RSG5 RN, #itdHEXAPT
HAT A Ja 2T, TS 5 3 IE B 7T R A HLT 3¢
SMQ #4724 1

12 ZAHH TUAPNEREFTFTFLERR
MEWERGAE (R, S8, KRS ERLE
&) Bt R E o R W IE A, %Ko A T
] 4 7] B 2% BB LB AR AR E AT s R
MNABEHAT T, BEFEMABERGELLET
B RS BEEZET R, FHik, FEREAFHT
4o 41 G AT 947 . Noseda %P £ & #5 £
TEIE LM, REFBHEABEIR S ANEF
Al (<18 %, 18~64 % | 65~74 % | 75~84 %
=85 %) FEHAT M, HRAE 18~64 F AF W
KT R 25, Sandberg % ' F| Fl WHO
ARG R R RN B AEE 1540 27 7R,
WA, WA BMIL, &R, &5 F K
. MEER., HEXBHAT LA, EHEFEN
354 Rl BT E B R ARRRI E 5 B A, RILT Fifz
EhEBEABYHEE N, A LBEHRE TS Y
DEABFNHXRES, ZERAVEETS UL
ABFWMEERES, RO ERAeL PR
MK E S, MinEL (aflibercept) & F 4 By
Rk 5 e EET, R R EREAZ
FAFRXERET. A REZERELRAFTN
Rt fE 5. BIIKRELNABZEFHOERES.
ZHARRTEREA N A TRE &L RRN
15 5 A N B VA M

1.3 Amfr A sl (R AR BRI E AT B R E
REREWMAZAGWERHRIE, WREAEZIER
It R E B, KRR FEAT R0, TR 4E
BREWREMEMESRAMEER, FHEIFRAEN
BT R AR EE N, Eil, FEXA &
HWT R ELFARERFEZ B ER, FH
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W R R e, TR AT S AR B O A R
HWEE. ERWEESRMNLT A EHNES BIE
4 a5 YR A K R E LA B o B3R 2 4R
FEREFEL RAM R R, I HCR A
( masking effect ) 2 5] #1 .
131 BAmm R X ZH&f LR RN
£REME AR, ARERTH LTI BEHFH.
MHl. RAGEERENERL. BWREFAY
S FERAMXERZRBE, TRLL B
ZHEE AT EE SRR E T T =R
AT, B R R AR B AT % T R
HEARABFRANRELEE R, MHETLEEY
o AT I S o R R R A AT
73 ¥ A logistic [F] 3 2 & F 7 3% & A 1H 8 N4 AE
TEOMW I SE; A EEM A EIFAEE,
TXALZERE, 2B, BULEFERTHELANE
LR BEWE 7, F4 4K R HET L, Courtois
U T — A B e T R AR 8 2 R
TREMEESRNKE, FIREZEEXERRAH
P A 25 4 e A B A R R (s &, At T
T % B ML A 5 IC B AnAX 2 F¢ 7 %, H %
TR EHERNERE T F S T E A A H K,
%5 R ORI ) M T T8 B AR 5 15 S i % ot BT AR
AEFEESRINFHBRARSET, R TEHEANEEZR
A ARFR M E AT o
1.3.2 MR RS 2 OB R R 4R — R
HhEEE-HEFRREESREN, 2% HZ
HEEHMARIMNEH XKW S E5ZAF
ROR BLJE] B K BRI OB A AR O 3R F e
( competition bias ) . Z & A — G HLEL, T
KRG -BONBRE, G -RARFHE-TRR
MAGEBRERAZAAERER S, HEF NKE
TR RL 4 Ao A 4% R BOR O B, FT R A Bk B 4
FRRMRERMT, BLRITFEAE T FRE
TR R 5 A e g 5

W 3B 4% e far A 2 R B8R A, HEAT B AR AT B IR
B R fE B0 F a2k b ( Weber effect) . T EF W
# 1# & (innocent bystander bias ) %

2 HttAFARARRNESKENNTE

RN T RN E AR TR FRET
FEWNER, Bz B AT HEE T RRM

2AEE, AMTHM T ENER, Bk, HFX
HEHEEFART HMb— 2G50 T %, FhEK
T H 5 AR E AT B MR

2.1 JRJABFIE 5 R AR BB 69 B JE) 8] [ ( time-
to-onset, TTO) A T4z 54#4&n %7 &k i E A JHE
BERBEEHSSETR KR Z 8 KA KB,

WZAEE5ZFRRMNTTO 04 5 LT 2 M
WAD: (1) %% 5% 5 H M R R R TTO 247
(2) £ 2% 59%F R R BB TTO 447, &,

LA NIZA & 5% F B RN 2 6 77 X Bk, B4R
T 1AM 5. Scholl 4 2V | 45 2 & & 4 4 B4
e B K TTO (P =7d) W& T R R A
xR, IR T TTO 7 % 5 7 48 #r M € 2 89t
e, &R E 7 TTO 7 : W REE KT AR E
G, B2 A7 kB B BUN A AR B, A TTO 7
FELEBRRT A G EANEERNTE, 5
ol J7 ok 45 A4 . Zhang % 2 ¥ TTO 77 3= A T
REEXERRGBFE 2, ARERZT ELEEN
B8, ZHREWTIO F T UENREELE
WAL F AR E P EEA T T &, BV
WAk 0.2, FFEAT TTO #y B 18 % A # IR o

22 MEFIJATFEEHM  McMaster £ 2 L E
PR & 78 4~ 25 % 10 Ji (International Classification of
Diseases 10™ revision, ICD-10) 4% % & al, 7T %
T —MENFRE LNV RZIER, ZEA Y
IR BRARRMNET RN, HBEHETH
RHE W R RPN, 'E T 4 EZEMR
EWNRE, E—RAREFRAIFHERERE
£ RN 2% T B R RS AR %, Jeong & Y
AT Wowm £ E AN 4 K& (comparison of
extreme laboratory test results, CERT ) . #% 3% 5%
& ( comparison of extreme abnormality ratio,

CLEAR) . # Tl K FE M4 7 # A (prescription
pattern around clinical event, PACE ) 3 # & % & B
B AE, B, L1 BB EE T, &
HENAWENELEELTIEFIHER, LA
MBEFIEAERGE, FRE. WETUE, A
MFMAE, F1 65 AUCE LN FTEAMTLTEA
WE®, £ EEREXME B ESH
REFA L EMENT RN ENARE A+, HER
F#¢ ( gradient boosting machine, GBM ) % % 5L 3,
TREHFHTNEE, EIRAEEZLRET R
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BTN MG, EEd M B EH T ROR, ICX 2 #
g% >, WA —F B P, Pham %7 3t
B TMETr ik, WS s Anfl s 3 7 ik B
EEWEN, RAZRE TN HECHEWE ML
( Bayesian confidence propagation neural network )
EREFEARBHAUC, REFZHER AL
( Monte Carlo expectation maximization ) # AUC X
ZAB 4 R H A B VIARE B i D A AL A
A7 (regression-adjusted gamma Poisson shrinkage )
MEFRENRBE, 82, IBFINGEFRR
MAESARMARG T HIRE, R TE REFNETE,

3 H@RARRMESHENFARKEHATEHE

WA R E WA R S B ¥ £ A WHO
%A B RN # 4 E (VigiBase ) . FDA f B %= 4
i 4 % 4 (FDA Adverse Event Reporting System,
FAERS) ¥ # i ETT R E S RIMNHF R, EE 55
RERRAWTEL—, FRERESZX T, FFRMK
b Bk Z ML M. Khouri 27 3t 2 4y % 4 1 4
M E A T EFRAEAREHATTIRAE, N
Medline % # & & 48 X #F % F HEALA AL T 100 & 2t
THM, -IT LT 7 AMEME: (1) AEAE
(EATA R THAF R T &R ARIE)
(2) FUEMMBI;  (3) BAEsR WAL AT 8 3
(4) R, AB. FEABEANEN; (5) &
R EMLSE; (6) 55 MmN B J7 %o B {E;
(7) SRR B3 &I A8 E 7
FEZ E R R A, FR AR ER AU R
FEPERBEMNAFARAHF., FTE. 5
MEE, RESKQETENERE; o, 78% th#r
REFEARERTO . 25 & B R A I 40 45,
NHARBEAEN T ENEM, Fik, ZNH
WERE R, RItFZ YT niE— L6 2 K
HL AT B8 3R 30 #F 58 4l & #1358 (consolidated standards
of reporting trials, CONSORT ) #1 W, £ 4 #F %8 4
& HL3% ( strengthening the reporting of observational
studies in epidemiology, STROBE ) #] 1} 4 75 ¥,
PABRE B AT 5 5 AR SCE R & A .

4 N &

WP R R ER—ANRRWTRE, At

T Z R AT B B R B8l T 45 R B IR
fir, PRIETE 5 ey Ak M, DA B AN R B
W I A AN R BB RK, BT ETFi
HENBHB W E SN T &S, AToEATRE
PR & 8 A DA 7 3k R AR, A A 7 %
TR ENETNEHRAFNEHFLEEE, A
THANFEaFFEAPERBEERCLEKES
BAF PN FERE R — AWML, FH LR
BT, 1 AR A R SR IE B T R a4k
AT B A .

R R RN R B AR B AR oA IR R E R
HEREAERRFRNAL R R, 4o g MRk
At FE AL EE, B S g EER
&, WS, EEHRFEFHANEM HEEH T
EHTNATREEAMSE, ETOAIBEETH
EERN T EMmIAAEERN T N Rtk TRE
R BB T A Bk 2R, X SR B3 1 ARt
— FHE W TR

N
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