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[ Abstract ]

identification of adverse drug reaction program ( RiADP) for risk management and

Objective; To establish a clinically applicable model of rapid

decision-making of clinical drug use. Methods: Based on the theory of disproportion
analysis, frequency method and Bayes method, a clinically applicable RiADP model in
R language background was established, and the parameters of the model were
interpreted by MedDRA coding. Based on the actual monitoring data of FDA , the model
was validated by the assessing hepatotoxicity of lopinavir/ritonavir ( LPV/r). Results:
The established RiADP model included four parameters; standard value of adverse drug
reaction signal information, empirical Bayesian geometric mean value, ratio of reporting
ratio and number of adverse drug reaction cases. Through the application of R language
parameter package “phViD” , the model parameters could be output quickly. After
being encoded by MedDRA, it was converted into clinical terms to form a clinical
interpretation report of adverse drug reactions. In addition, the evaluation results of
LPV/r hepatotoxicity by the model were matched with the results reported in latest
literature, which also proved the reliability of the model results. Conclusion: In this
study, a rapid identification method of adverse reactions based on post marketing drug
monitoring data was established in R language environment, which is capable of sending
rapid warning of adverse reactions of target drugs in public health emergencies, and

providing intuitive evidence for risk management and decision-making of clinical drugs.

[Key words] Coronavirus disease 2019; Severe acute respiratory syndrome coronavirus
2; Novel coronavirus pneumonia; Adverse reaction monitoring; Drug evaluation;

R language

[ ] Zhejiang Univ (Med Sci) , 2020,49(2) :253-259. ]

2019 564K % FEHR ( coronavirus disease 2019,
COVID-19) B i — W H R R A A IE AR A
AR 1 5K T AR AR B 2 51 2 2 A 1) O B el R s 7
GBIt 91297 I 2 (AT S 7S ) ) I8 PRI 5/
FIFEABFS (lopinavir/ritonavir ) | 54 Al 2 55 AR AN
o THRFIUR 25 v T COVID-19 Bk
J7 o — 5 T, U 5 24 0 %) ) T 92 o 2 1
Ji& b R A B T B HE S E I s 5 — T

T, 25 W) B9 AN R BB 3L 2 X e R T 24 77 AR
Wt PR, ey e ) A PR R A [ 4
RTINS R RONEAR 5, Sl PR B Bt ke 5 SO fy
AFEUEAR S , BAT H A B S

FGE 25 AN KRS B PR 36 2o 7 i PR AT 5
AT I ISl PR G5 A 254 Bir B, WA AR 5 245 )
A RETCRHYA KN PR S B, A~ 2 REFE
I IFARIE I TRA RN RS eAh BT



EZRTY 45 T WM RO 9 250 A R BORE RSB & R RS

S - 255 -

B RSO 7 2 R 9124, B %L
PERANA BRI TR RRIR AHE BT EY
S R S 2GS B SUSTR AR R, JF AN
FIF AR R S T2 2RI AR5

T X2 TR BN KR AT W
AR 22 S MU T 250 I AR 2 | LR
LA MWALFE WHO (1) Vigibase ¥l R 4% K EHE
Ty n WA B (FDA) AR F A R4
(FDA adverse event reporting system, FAERS),
#2012 4E 2 7 ,FAERS E & 2T 1000 £J7
A RFAR S I E 2B E N A IF & A, w]
DA B4R A T R T 2 M
P PEROA T B AR A & B ARG A B s
SIHT R BE B H A ERRT 1T IS 25
el AEAFRRRVED E 20 A Be i BE Al - = N A
FH ORI T ZME SR I %, 325
UL W TR 2 BR 2 B B 5 —
B B A S Wi VA8 245 0 A B S o i ) i e = e, AR
RTFE M L5 259 S, £ COVID-19
SETIAE], ey LA BT 25 i B A R
FIHC A BT 250 B OV AR 5 A PR 4R 1)
( rapid
programme , RiADP) , JeIIfi R FH 24 XU 48 2 1) — A~
P, AWTIAE A BOR B A BERT E A
RIADP #E5Y  LLS Shy i PR T 245 9 DS A7 B AR 2
RS ALY B

1 RIiADP #HEWSEIZE

B Y RIADP A5 AU S 3 T AN AH AR
5 T3 A BRI, 455 AR A DL S vk 4t i 24
%Tﬁﬁmel%&ﬂOAW@ﬁ4AEﬂﬁ
B2 B NAR 515 Eobs HE(E ( information
component, 1C) | 27‘3/‘1)7\ 3 L AT #4946 empirical
EBGM ) | #l¢ % b fH It
(reporting odds ratio, ROR) FIAS K Jz 1 4 15 151 %%

identification of adverse drug reaction

bayes geometric mean,

(N)o
1.1 {5 EARUEE
IC 2% i D0 - 307 5 4 3 326 F o 2 IR 2%

( bayesian confidence propagation neural network,
BCPNN) 3R 45 149 245 4 5 A KL 22 Ji) ) 5 6 4
B T 2GS B R M R T L3R 5k
S HT a RGP b RIS BN U a x b JERE
F T HARAAFRIE I E 20 A #E , Hbs 2580 59 A

RS S P BT S b BRI T 5
FR I ARHIRR I35 B — 2 AR IE, WA 259
A FUR RN B & — Al SE A R RN S, A
U, FRATTH 1C (40 A RiADP B8 JAE Ky i A2
RN AR S E i 7N (O (= i3 B /NS WS R

IC =1 il =1
=log og
2 Ell n

,ﬁwmﬁﬁﬁ?%mTaﬁ %@Tﬁﬁ
JE R B 8L, B, s s BCPNN TR A5 1Y
E AR 2590 0 R K0 =5 76 B8 e v 1) 300 28 1)
ﬁpﬁmzﬁ W25 5 AN KRN A2 (BE

¢ﬂ4>w =1,

Immmﬂkkmﬁﬂ%TFE@
(1C .05 ) F T BRIEATHIMT . 1C ) os KT 0, FREREE
JE HVRERE 2 1) N B N A BRI B
A FFAER N 1C, o /DT B E T 0,0 E P
ZIIAAFAEA NS,

1.2 2455 DU L (A

EBGM J2& 4l 35 J0 #2 73 5 45 98 2% ( gamma
Poisson shrinker, GPS) #A5 254 548 K i 2
] ) e b, 2 98 [ FDA (RS 2540 R B
N WEIUFE bR , FEAS 5 2 H AR 2590 AN R R 41

RO AR 43T EBGM Y352 XA
T

EBGM =

Forp 1C R BE BT AR | AR 2SI RN R
S IC {H  E i@t GPS 334k 15 i 2R 1
RiADP B i EBGM 275 KT 9 HI W & /77
1 HER 25 A KR S
1.3 &AL

ROR J2ill i3 33 807k 4R 15 1 2590 5 R R RN
ZRIC R MG AE 5 , 2 i T — 25 e
AR5 HABAS B SO A FARL R AR 52 88 T
5WIRREEAS B RN 5 A A S 2 L T
AR

[a/c] _ad
[b/d] ™ be

Horbr o ARFRNFE 25 B QT AN B N E
AR5 B b AR 259 ) Al AN B S i 3
PEHR B R ¢ AR AL 2S W) BT G A BRI
FAFRIHCE B8 d AR AL 25 W) AL KB
RS B, H i 25 P b O A 22 25 1)

9 ELIC,]

ROR =




- 256 - WHT R/ (R4 /R) Journal of Zhejiang University (Medical Sciences)

ook A ROR S#EAT2590 A RO WE N

RiADP AR 7R 254 AN K52 o Wi i) o 7 i ot
ROR 1) 95% AJ {5 [X_[d] ( ROR,, ,s ) B T FR #E47 1
Wi, RORy, s KT 0,034 E Y5 A RN S
PEZ IBIAFEAEARSEAE ) AT .

ROR,, s = o ROR) 1.9 (Logetet
1.4 AR JOWVRE %L

RiADP S RI7E B S Aa  d FE v ANy
FEE 25 IR N, R T4 T 3 AR R U
FERRBIE S

2 EERENRIBESEIH

2.1 PIfEbRiE

FEARIR COVID-19 B 1% 5 S 011w, F 1178 B
A BRI FEA I RIADP LR 254 A8 [ R
W AE S HEAT U, A5 5 IR B ARE R DIC, o
KTF 0;QEBGM KTF 9;BROR,, s KT 1; DN,
AT 3, 4 DY R 5 2 7[5 I 1 2
A REAG LR 5
2.2 RIFFESH

ABESFEFTIAR RiADP BERLSE 250 T
R EF AT BRSHUEE T dplyr” Al
“PhViD” WS EE ARG, B8 A EHE 43 B o 72
ARG R B B o B A SRR = AN DR
K1, Dplyr £ PhViD AYZ3ARAS4A0F

install. packages ( " dplyr", cran _ mirror =
" https : //mirrors. ustc. edu. en/CRAN/")

install. packages (" PhViD", cran _mirror =
" https : //mirrors. ustc. edu. cn/CRAN/")
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library ("dplyr")

library ("PhViD")

data < —read. csv(file =" data. csv" , header =
T)

data. frame < — data. frame( data)

data. Result < - as. PhViD ( data. frame,
MARGIN. THRES =1)

Singnall < — BCPNN ( data. Result, RRO =1,
MIN. nl11 =3,

DECISION =1, DECISION. THRES =0. 05,

RANKSTAT =1, MC = FALSE, NB. MC =
10000)

Singnal2 < — GPS ( data. Result, RRO =1,
MIN. nl1 =3, DECISION =1,

DECISION. THRES =0. 05, RANKSTAT =1,
TRONC = FALSE,

TRONC. THRES =1, PRIOR. INIT = ¢ (alphal =
0.2,

betal =0.06, alpha2 =1.4, beta2 =1.8, w =
0.1),

PRIOR. PARAM = NULL)

Singnal3 < — ROR ( data. Result, ORO =1,
MIN. nll1 =3,

DECISION = 1, DECISION. THRES = 0. 05,
RANKSTAT =1)
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