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Traditional Chinese Medicine Aided Diagnosis and Treatment System for
Rheumatoid Arthritis Based on Artificial Intelligence

SUN Mingjun', ZHANG Dan®, ZHENG Mingzhi’, MEI Shuhuan®

ABSTRACT Rheumatoid arthritis (RA) is a widespread,

rheumatism. Traditional Chinese medicine (TCM ) presents the advantages of less side effects and low

chronic and refractory systemic immune

price. However, the spread of RA TCM diagnosis and treatment scheme with curative effect advantages is

limited due to the lack of experienced TCM practitioners, especially in primary medical institutions. In
this paper, a traditional Chinese medicine aided diagnosis and treatment system for RA based on artificial

intelligence is proposed. RA and pattern of syndrome in RA can be determined after learning patient

medical records and medical imaging of joints,

according to the pattern. Next, the information is exploited to assist doctors in diagnosis.

TCM knowledge,

process of diagnosis and treatment.

the knowledge graph is built.

decisions,

Key Words Rheumatoid Arthritis,

tion Recommendation

and then TCM prescription is recommended intelligently

Based on RA

It provides doctors with knowledge guidance in the
The system can assist less experienced doctors in making treatment

improving the treatment level of RA, and studying and promoting RA treatment.
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Fig.8 User interface of medical record input of TCM aided diagnosis and treatment system for RA



IR

85 T N TR RERI GBI OC T BRI B2 T R 58 351

[ AID [lik—001

| [FARER[AR |

EENEES) RAVHEL Wipisrir & REZ I

Gorrama ] B i 2020-05-22] [IRE: 2 Hi|

BRI [ZM[ER | [15 HOMMIETS
[Zik &5 1E | [15 HOMMIETS
(28 B4 s | [1 EMIETS
[Z5 MR | [15 OMMIETS
M a7 | [o BOMMIETS
Bl EE! 10 HOMMEELS
i T 12 (8 v [ | | BBk
M E A 18 (8 v | ¥ | BBk
P 6 CR MRS
ZMEAE 30 FOMESMIETS
Zibt | BE 20 OMMIETS
| i | | FTERZ )5 N

K9 RA HERFHBNZTY RG00 D RE2 W At i

Fig. 9
9 45 B

RICHEF N TR BEROR, £ 3%F RA HEE2I7 1Y
HEHTBNZYT R ST RGUREARE B B P 5 B A
Fag (e R SR R B AT A A ARAR A Y
S BN B REHIr B T A RA I RA
AR AR e R A & 9 2577, J3 00, &
GUAEEA R i e b it RA RIR P o) 2=
AR SRR BRI R R T IR M, R AR S
% AR LR G E R A TR 2507 B A i
BURFAIATT IT S 6 RA ISR BRI (7 .

FET RA A BNZ YT R0 KA M B2y
AURE) . Je WPl R G EERRR R G B
B st o ORI R S5 0 R GE AT IR AT
St IS A R B S/ NMET E E IR
S SRR, U RA P ERE 2T RGRIRCR
FETHE AR ERE.

2 £ X M

(1] Aty 35 A5, RIPE 8. S RO G 4 v R 2537 R STl e
BihEE, 2013, 45(4) ; 139-142.

(GU D M, JIANG T, LIU X Q. Advances in the Treatment of
Rheumatoid Arthritis with Traditional Chinese Medicine. Journal of
New Chinese Medicine, 2013, 45(4); 139-142.)

B M JH AR IR A RO DG S0 v BRI R VA T ST
HESL. HAeh R 274, 2005, 20(5) : 309-311.

(CAI X, ZHOU H, XU H X, et al. Overview of Clinical Treatment
China
Journal of Traditional Chinese Medicine and Pharmacy, 2005, 20(5):

—
S}
[a

of Rheumatoid Arthritis in Traditional Chinese Medicine.

Intelligent diagnostic user interface of TCM aided diagnosis and treatment system for RA

309-311.)
[3] dras i, A0, ShAGEE, 45, N TR RETE BE 2= 58 5 A7 vh i o
HERE. R R AR AR 2019, 35(12) ; 1808-1812.
(YUYZ,SHIDJ, MAJ C, et al. Advances in the Application of
Artificial Intelligence in Medical Imaging Analysis. Chinese Journal
of Medical Imaging Technology, 2019, 35(12) ;. 1808-1812. )
AU, S . BB R S e KRS TR
BV 5544, 2011, 28(1) : 89-91.
(YUSS, YEY C, ZENG B X. An Expert System for Assisted Di-

I

agnosis for Autoimmune Diseases. Computer Applications and Soft-
ware, 2011, 28(1): 89-91.)
(5] WAE. 2T D1 SCAR IR SCOMT B REAT o Bl DI )7 R G AE.
W25 A8 3. BN BT, 2018.
(PU D X. Research of Intelligent Hepatopathy Auxiliary Diagnosis
System Based on Text Semantic Analysis of Electronic Medical Re-
cords. Master Dissertation. Hangzhou, China: Zhejiang University,
2018.)
A B0, XUEEDR Bk 20, S5 FhA R 09 5 e D . FhAA 2
5%, 2008, 26(3) : 449-460.
(CHEN Y, LIU Z Y, CHEN ], et al. History and Theory of Ma-

—
()
[

pping Knowledge Domains. Studies in Science of Science, 2008,

26(3) : 449-460. )

AR X B, T, A PR AN A . R B

ik, 2015, 36(8) : 51-53, 59.

(JIALR, LIUJ, YUT, et al. Construction of Traditional Chinese

Medicine Knowledge Graph. Journal of Medical Informatics, 2015,

36(8):51-53,59.)

[8] W, TAKIE, 56 B, 55, ML i fir 44 SO RIS 4456 3
Lk, A S, 2014, 40(8) : 1537-1562.
(YANG J F, YU Q B, GUAN Y, et al. An Overview of Research

[7

[

on Electronic Medical Record Oriented Named Entity Recognition
and Entity Relation Extraction. Acta Automatica Sinica, 2014, 40(8) :
1537-1562. )

[9] LIW, YANG Z. Exploration on Generating Traditional Chinese Medi-



352

B IRB 5 AN T4 8 (PR&AI)

$34 %

[10

[11

cine Prescriptions from Symptoms with an End-to-End Approach //

Proc of the CCF International Conference on Natural Language Pro-

cessing and Chinese Computing. Berlin, Germany: Springer, 2019

486-498.

] BB M AHE. PR R TR D RGN A 1 B L TR R 2y
LK, 2007, 15(12) ; 894-896.
(ZHAO Y Z, SHAO D T. Characteristics of TCM That Should Be
Possessed by TCM Electronic Medical Record System. Chinese
Journal of Management in Chinese Medicine, 2007, 15(12): 894—
896. )

] PAN S J, YANG Q. A Survey on Transfer Learning. IEEE Trans-
actions on Knowledge and Data Engineering, 2010, 22(10) ; 1345-
1359.

[12] DEVLIN J, CHANG M W, LEE K, et al. BERT: Pre-training of

[13

[14

Deep Bidirectional Transformers for Language Understanding //
Proc of NAACL-HLT 2019. Stroudsburg, USA: ACL, 2018 4171-
4186.

LAFFERTY J, MCCALLUM A, PEREIRA F C N. Conditional

—

Random Fields: Probabilistic Models for Segmenting and Labeling
Sequence Data // Proc of the 18th International Conference on Ma-
chine Learning. New York, USA: ACM, 2001 . 282-289.

ARNETT F C, EDWORTHY S M, BLOCHD A, et al. The Ame-

[I

rican Rheumatism Association 1987 Revised Criteria for the Classi-
fication of Rheumatoid Arthritis. Arthritis and Rheumatism, 1988,
31(3) . 315-324.

ALETAHA D, NEOGI T, SILMAN A J, et al. 2010 Rheumatoid

[

Arthritis Classification Criteria; An American College of Rheuma-
tology/ European League Against Rheumatism Collaborative Initia-
tive. Annals of the Rheumatic Diseases, 2010, 69 (9): 1580 -
1588.
] AR A S XN A . R RS W SRy e .
R EIE, 2010, 14(4) ; 265-270.
( Rheumatology Branch of Chinese Medical Association. Guidelines
for the Diagnosis and Treatment of Rheumatoid Arthritis. Chinese
Journal of Rheumatology, 2010, 14(4) : 265-270. )
HOCHREITER S, SCHMIDHUBER J. Long Short-Term Memory.
Neural Computation, 1997, 9(8) : 1735-1780.

[

EEE N

(18] F &, X1 # DA% 45, KB b R 24 IR IFIE A BEAT 52,

R, 2015, 10(3) : 80-82.

(YUT, LIUJ, JIA LR, et al. Research on the Construction of
Big Knowledge Graph for Traditional Chinese Medicine. China
Digital Medicine, 2015, 10(3) . 80-82.)

FNBR R CRARIER ) Wit S g TR, &
FHTSE 7 W A N TR e Z K. E-mail

sunmingjun@ caict. ac. cn.

(SUN Mingjun ( Corresponding author ) ,
master, senior engineer. Her research inte-
rests include artificial intelligence and multi-

media. )

S FF A, TR, RS T R A A
1B F AL B, E-mail ; zhangdan@ ngai. ac. cn.

(ZHANG Dan, master, engineer. Her re-
search interests include natural language pro-

cessing. )

BEAE 2k, TR, BT TT 04 A
SRIESF AP B E E Y7, E-mail zhengming
zhi@ ngai. ac. cn.

(ZHENG Mingzhi, bachelor, engineer. His
research interests include natural language

processing and wise medical. )

HEFR AL, TR, 55 ) R 1A
15K K 18R F]. E-mail ; meishuhuan @
ngai. ac. cn.

(MEI Shuhuan, master, engineer. His re-
search interests include image retrieval and

image recognition. )



