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B E AGAL.AHARRAEFHARTHAAGREEROERANSREEAAZ . RABREESEZAL TGN EEF
HZ—, BN EMARRER NGRS Fo LRI S UANTFEEG LR THARIE, FALKEATZOHBERRZ

— e fTA MBS LT RELELAATE, AHEAIABFO AR FTX, AT BERT AL A S BERA#TL A5 LR
Rst Lo I EHRRER M RE LKA BERATHARE S LT . A H LAY RRERAEGER AKX RES
TEFEH, TSR AN 4EA BERT B 69 5 Ko R AR 99, 75% , F T VA 5 & K 5T 25 4 R B R R A 4R 8 Xk 3% 47 o
R EHPET MAEFIAZEMUBBEF T O AA LGN & Lt mAES BT b AR,

KB HH R R A LR ESF IAS £ K E S I ;BERT

hESES TP391.1

Literature Classification of Individual Reports of Adverse Drug Reactions Based on BERT and
CNN

MENG Xiangfu' \REN Quanying' s YANG Dongshen' , LI Kegian®, YAO Keyu® and ZHU Yan®

1 College of Electronic and Information Engineering, Liaoning Technical University, Huludao, Liaoning 125105, China

2 School of Medical Information,Changchun University of Chinese Medicine, Changchun 130117, China

3 Information Institute of Traditional Chinese Medicine, Chinese Academy of Traditional Chinese Medicine, Beijing 100700, China
Abstract Clinically, the death caused by adverse drug reactions and the sharp increase in hospitalization and outpatient expenses
caused by improper drug use have become one of the main problems faced by clinical safe and rational drug use. At present, the
research of adverse drug reactions retrospective analysis and literature analysis is mostly based on published literature informa-
tion. Academic literature is one of the important sources of data.and how to automatically process data in batches is particularly
important. According to the unique expression of traditional Chinese medicine text, based on BERT and its combination algo-
rithm, through the comparison experiment of text classification technology,an efficient and fast classification method for the liter-
ature data of adverse drug reactions case reports is established,and then the types of adverse drug reactions are distinguished. Ex-
perimental results show that the classification accuracy of BERT algorithm reaches 99. 75 % , which can accurately and efficiently
classify the reported literature of adverse drug reactions,and has important value and significance for auxiliary medical treatment

and constructing structured data of medical texts.

Keywords Adverse drug reactions,Individual case literature report, Medical text classification,Deep learning, BERT
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Fig. 2 BERT pre-training language model
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Fig.3 BERT-based traditional Chinese medicine( TCM ) text

classification process procedure
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Fig. 6  Architecture of RNN
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Fig. 7 Architecture of DPCNN
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Table 1 Experimental data
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EE/EN e
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AoE k. [%— 8]
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size= 32;% 3 R learning _rate=5X 10" ; [ 2 hidden_

size="768; CNN, RCNN, RNN # %I iy %5 B # & num_ fil-
ters= 256, DPCNN # %I [ £ FUA% BB nwm _ filters = 250;
dropour=0.1, T B ARASE B ik 400G 19 AU, 11 25 30 778 A 5
(Early stopping) Ji 0 , % & 4 M S5 detect_imp=1000, B}
ERIAEHFEE 1000 A batch A 25 b BT 45 45 S 00 W] 10 i 42
PRy iR IR [
5.4 EMIERR
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A 15 (Recal DA F1 (. B HAIF .
1) #EH7 2 (Accuracy)
Accuracy= TPTTN
TP+TN+FP+FN
2) K 1 2 (Precision)

X 100% (3)

i TP 0
Precision T jLFP><IOOA 4)
3) A M (RecalD

e TP 0
Recall TP+FNXIOOA (5)
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. o Precision X Recall 0
F-measure =2 P—recisz'onJrRecalleOOA (6)

RS SR T AL B R A 0 A1 L85 S TR
SR ML BR G RAF B LT 4 Fh AN S5 2R A HCRE  IEREAS fl i
RUTSU Sy 1E A9 FE A S IE W 1 4 (True Positive, TP) ; IEFEAS B
TS TR T Sk 671 A R 7S Ry 4 152 1 A2 (False Positive, FP) ; 5 B A4
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RREAYTHI A 1E (1494 A 2 485 12 75 5E (False Negative, FN) ; f FE AR
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ARSEE— LAy 4 2 TIE — AR A R AR AL I
Tl OB bR 48 S 30 = Sy b R il AR 4L S5 U Sy

Bl S HE IR IR B RIBR S . N 4 ASERR S HLLT 5 A
HEAT FM , Bl BERT, BERT _CNN, BERT _DPCNN, BERT _
RCNN Al BERT_RNN, I J& 15 B 4 455 8 T 4 41 250408 19 78 o
R OB BIRM FLE ST 048 b5, A< 52560 45 3100 1 40 5008 4n
%2 g,
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Table 2 Experimental results comparison

(%)

#n — (Fr A (AL KRBT Z (AL E) WA KRBT T
R B E % F1 & R BEF F1 {8 iR BEF Fl 14 R BEF F1 &
BERT 98. 89 99. 67 99. 28 92.95 86. 35 89.53 97.74 98. 05 97. 89 99,58 99. 68 99,63
BERT_CNN 97. 81 98. 88 98. 34 89.42 80. 89 84. 94 98.73 98. 40 98.56 99.15 99. 67 99. 41
BERT_DPCNN 97,66 99. 62 98.63 90. 83 83.06 86.77 97.18 95. 61 96. 39 98.18 97.45 97. 81
BERT_RCNN 97.97 97.82 97.89 89.99 81.91 85.76 97.04 96. 77 96. 90 97. 88 97.13 97.50
BERT_RNN 97. 81 99. 25 98.52 92.67 86.07 89. 25 97.18 97.39 97.28 97. 60 95. 94 96.76
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BHET 90%, Hoh 8 Wl & B A7 80. 8965 8L 4 = 1, BERT _
CNN BRI (fER % 98. 73 % A 1R 98. 40% . F1 {8 98. 56 %)
R B B ARGE ST 98 DL b M Ak BERT #5548 (off 5 R
97.74% A3 1 Z 98, 05% F1 {8 97. 89 %) A F| — A7 43 i 5 52
BP0, BERT A5 5 T 5 B o 4 [0l 3ROA0 L th R e i A9 .
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FLEH 2 T 99.58% . ST HRIAIM M, 4 A~ 90 56 i
FERC R & BERT #5270, L5050 pU (9 8 2% . A Il R L X F1{H
HRAE 99. 58 %6 LA I, T H: by 455 7Y A % 37 2

3 g SLIR IO byl OG5 2 DL M bR 48 5 R ALY
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99.15% ;T BERT #5% % f8 Il 5 B[] 35 <, (R HC i o B2 40 15 5k
99.58% . 4G £ W4 48 45 43 BT, BERT _CNN 45 B oy 7 5
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Table 3 Time comparison of experimental models

T EME/ % NERF/s EEAE/
BERT 99.58 36.10 0.19
BERT_CNN 99. 15 11. 39 0.19
BERT_DPCNN 98.18 11.32 0.18
BERT_RCNN 97. 88 12.39 0.19
BERT_RNN 97. 60 14. 24 0.23
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Table 4 Recognition accuracy results

%)
BERT B E B|E
A 99.25 99.75
B 69.67 69.52
A-B 99.25 99.75
B-A 99.75 99. 25
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