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Fig. 1 Chinese medical entity relation extraction framework driven by label fusion
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4.1 LIBIEE
4.1.1 #AB%E N TIEANARSCHE A R, AR SO

oSO T SR R ORI B CMelB-V2 #4755 50,
HOok A o SCUE Y B A B AL 2.0 2, CMelE-
V2 RGeS A 1 iR . T CMelE-V2 il
AR 2 1 AR & AT, TCIE AR =TT AN DR G 1t
o B, B2 50 S8 56 S e e e L itk t7 .

F 1 CMelE-V2 iS5t
Table 1 CMelE-V2 dataset statistics

Class Train Valid Test
Entitiy 11 11 11
Relation 44 43 44

Sample 14339 3585 4482
Entity overlap type (Normal) 1910 444 —
Entity overlap type (EPO) 58 19 —
Entity overlap type (SEO) 12371 3122 —
Triplets in a sample (N =1) 1722 399 —
Triplets in a sample ( N =2 ) 2588 672 —
Triplets in a sample ( N =3) 2393 600 —
Triplets in a sample ( N =4 ) 2003 487 —
Triplets in a sample (N > 5 ) 5567 1409 —
Triplets distance (Single-sentence) 10098 2636 —
Triplets distance (Cross-sentence) 4241 949 —

412 sk & e SCBEF SRS CMelE-V2 |,
AR T B T 1R 5 S B R  haEAT R — 2
1B %, B CBLUER B 5 45 i 7 ik, IR T
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GPLinker!"", il Il %k 15 5 55 4 4 fifi i RoBERTa zh
Large PyTorch, £ % 3Gl H £ 55 ACE0S |, A3
4 55 TableSeq®'!. ATGP?, PURE!", PL-Marker” Fl
recollect-tuning® #E 17 Ho 48, HoH, ATG W) BNl 45 1E
B F I 2519 transformer'™! (14 2 A5 245 A1 BE AL
WILG AL A 25, o 7 VA 3448 ALBER Ty araro

413 AR X T EIEE CMelE-V2, A SR
KW EE (P). A 013 (R) FRCF-25 F1 380 (F1) 2547
WAl o BT CMelE-V2 MR 2R KA, 2T Al 43
BR8N O SRR A B AR AR Y,
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SEAAR, 2 ALY ST SR 2SR 2 TE i B A R SR A
T2 IE A Y5 Rel 267 C R T, 5 (h,r,r) 4 IE
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T, B SRR IR BB B X R L, IR
BRlGA I TSR EE BNA R, Q)AL
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SREETF 3.01%, X FBH T T4 55 mil A5 I 2R s 19 A 5
P, L0 AR 255 HE BT 55 B — Bk, wT L7843
T2 Y8 RV () S5 PP B, B 245 18 =X 0% il SROAE
ZARIHRRIE T HR A AL,

ACEO05 I FLE 25 Fan e 3 R, fhsL gl 1
AL, A7 ¥R AE Rel Al Rel+38 45 B3 e, A LR
P 7 Recollect-tuning 7£ Rel+#8 45 42 7+ T 0.8%,
R T AT BAE SR R EUE 55 b RAa Rk
43 AT HTLR
43.1 HaE% T IPANEZL A (AT T
S R O ) (R 5 ), X6 AR R AT T oy
Br, SEH SR IL R 40 Horb, A ORISR RS,
B R SLRME B 38 7 1, filter R = 04 LA i
JEARLAY, Ours-filter( U ) F1 Ours-filter( N ) 4351 & 715 ¥+
XS 1) il B &5 SR E AT 0T 4R N 22 AR AR o hart R
t2rh &7 R ) 1 PR AS Bl ST O 1], T 7R =00
AL T R o SRS, MU B 45 A~ AL A2 I DAk % 38
RAAHPERE.

M 4 TS s (1) MW R AR Ae] 2R R 2 3 B4
DB PERR I TR . HLAAROR UL, BRI 8 AR R ok 11
PERE TR KW, REOR A FLIR S L HEE T
B 2.87%. X UE] T A J7 75 BT i 1Y = 0 20 X ) aof
UEAS AL 0 A R, F T IR0 A 1 K ek =
JCLLRE &5 43 TR, i 3 e 15 3 3 A 78 fe A B

2 BUESE CMelE-V2 iy E55
Table 2 Main experiment on the CMelE-V2 dataset

Method Baseline P/% RI%  F1/%
Pipeline method ALBERT-tiny 39.12  35.06 36.98
BERT-base 48.81 4726 48.02

ZEN-base 49.96 4625 48.03

MedBERT-base 48.84 47.66 4824

PCL-MedBERT 49.34  47.66 48.49

MacBERT-base 49.17 4799 48.57

BERT-wwm-ext 49.66 47.61 48.61

RoBERTa-wwm-ext-base  49.34 48.32 48.82

ALBERT-xxlarge 51.20 47.85 49.47
MacBERT-large 51.35 48.50 49.89
RoBERTa-large 51.55 4877 50.12

RoBERTa-wwm-ext-large  51.71 48.84 50.23

Joint method CasRel 51.86 33.82  40.94
Cas CLN&BTCAMS-mhs 53.16 48.61 50.79
GPLinker 56.34 5233 54.26

Ours 5898 55.66 57.27

# 3 HEE ACE0S Ly £
Table 3 Main experiment on the ACEO5 dataset

Method Ent/% Rel/% Rel+/%
TableSeq 89.5 67.6 64.3
ATG 90.1 68.7 66.2
PURE 90.9 69.4 67.0
PL-Marker 91.1 73.0 71.1
Recollect-tuning 91.5 73.6 71.5
Ours 84.0 73.6 72.3

WA 45 % = s AL R IE RS B . (2) 55 Ours-h2rt il
Ours-t2rh J5 X5t A D5 EAE F1 B 5351 T % 1.74%
T 1.44%. AT L& BAE CMelE-V2 $idi s vh, Mk 52
A3 B2 SEAA Ak R 1] e DA S AR 1) S ST AR 17 4k B
Jria R EE B EENMEN . X682 M T CMelE-
V2 B AR v Sk SR R R SRS R 3 A AP A, Sk S
RARIR Z Ry g, B SRR A 15, N f
[F] — A~ Sk SR AT R 5 00 22 19 8 SR i G &, fifi 45
h2rt 77 1] (A BRI 2 B A 4 Jmy R b 1 o LA
BOE Z, BRI ZR T 584 . Bk, ZEX AL T, A
J7 3 T SR A OB ) il O o A RO . (3) R L
Ours-AB, Ours-A, Ours-B £ 5, SR TR G I 2k 5K g Al
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SR I 55 5 9 B o B i A B — L
SRR, [HALE F1 3T 1.68%, BEVITR G I 25
W 55 S AR 1T 58 5 1 X AS O A AN TR AR A
o (4) M BRF 36 foe 1k — ST RS, F1ORS HE R B
0.34%, UER T AR SCHR H A A6 8 — J02H 1 1) i SR s 2
AR

*4 HESLE

Table 4 Ablation experiment

Method Pl% RI% F1/%
Ours-A 61.95 50.79 55.82
Ours-B 58.93 53.32 55.99
Ours-AB 60.02 51.77 55.59
Ours-filter( U ) 52.00 59.54 55.51
Ours-filter( N ) 65.77 46.38 54.40
Ours-h2rt 61.35 50.71 55.53
Ours-t2rh 61.37 51.21 55.83
Ours-T 59.44 54.63 56.93
Ours 58.98 55.66 57.27

432 FHESFBRSNEERIHER N T WA
[F] 11 55 5040 Rl 25 11 2500 455 280 P BB 1Y) 52 il , B X A
SCHE bR 25 B Bl A S R T SR O FR A IHE 4,
BT T 5 PR A IIZRRmS . 7 A5 Bk 5 PR, K
i, [s1] ~ [s6] Fonsrbabnic . HARRUL, £ & —
Tl 5 I R SR W, A 3530 2 3 T R I 2 ) A A

B, RSB XF R I R A 2 A KRt 10 8 I R e
FH IPARTE T AT R AR RLZAE MR O 1] AT
T B UE b A RS I 2SR 2 ] A 1 RE 2
AR SCHETF BT R HESLAE CMelE-V2 4 Filbf7 T K
WO, SRR IR 6 FrR, AR A5 (1)
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Table 5 Subtask fusion training strategy

Training strategy Model count Training data structure Sample Direction 1 (h2rt) Direction 2 (t2rh)
Model 1: [s1][s2][s3] ¢ = (h,r),
1 1 [s4]1[s5][s6]c = (t,r), 114100 Model 1 Model 1
hlsl]c — (t,r),t[sl]c — (h,r)
Model 2: [s1][s2][s3
odel 2: [s1][s2][s3] ¢ — (h,r), 28678
2 2 [s4][s5][s6]c = (&.1) Model 2, Model 3 Model 2, Model 3
Model 3: hlsl]c — (1,r),t[s11c — (h,r) 85422
Model 4: ¢ — (h,r) 14339
Model 5: ¢ — (t,r) 14339
3 4 Model 4, Model 6 Model 5, Model 7
Model 6: h[sl]c — (1,r) 22970
Model 7: t[sl]c — (h,r) 62452
Model 8: ¢ — (h,r),t[s1]c — (h,r) 76791
4 2 Model 8, Model 9 Model 9, Model 8
Model 9: ¢ — (t,r),h[sl]c — (1,r) 37309
Model 10: ¢ — (h,r),h[sl]c = (t,r) 37309
5 2 Model 10 Model 11

Model 11: ¢ — (¢,r),t[s1]c = (h,r) 76791
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Table 6 Subtask fusion training strategy analysis experiment

Training strategy Direction P/% R/% F1/%
1 h2rt 58.36 42.32 49.07
t2rh 55.09 49.34 52.06

2 h2rt 60.39 42.15 49.64
t2rh 56.60 49.88 53.03

3 h2rt 59.54 50.50 54.65
t2rh 56.48 53.05 54.71

4 h2rt 60.48 50.42 54.99
t2rh 57.42 51.85 54.49

5 h2rt 58.73 52.55 55.47
t2rh 55.91 53.59 54.72

P SR ANOC R PFE S SCASHT, EC(Entity context) 327K
UK SR PR B SCAR T . R Y h_type Fl ¢_type 43
TR Sk SRR AR R SRR A AW AR T
B (1) AS [ B T 2848 0 ABE RBOGT 17 P9 11 2 5 B0 4 3 AN
[F]; (2) i T ETRC #1 ERC MY RTZAL & T A SO 4 il

BARZE T BT E S, PR Sy e £ 8 R, X P A
J7 5 1 SR B A A 48 SR FH SR 28 78, EC 7 325 At
FAASC T a5 bR 45 .

Sk B UE b A SR A B 5 vk 22 R 1 e 2
5, ARYTTE CMelE-V2 IRAAE BT T30, SUanss
WFEWER 7. WFR 7T th: (DX T 3 FigR
BT Z, EC J7 ik MU e o X Fh B3P L/
S A P T 8 b At B A T R K 9 BT 1%~3%
XA R B T bR 2 RS R Y B RS T . (2) %)
F 3PP AT Z, LI K I Attention J5 % T EC J5
PG 2 A R K . BT U, AR SO R O R R R
Attention #x A4 EC BRI TR,
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Table 7 Entity information enhancement analysis experiment

Embedding Type Prefix Direction Pl% R/% F1/%
None ETRC h(s1]h_type[s2]r[s3] h2rt 44.58 56.13 49.69
ETRC t[s1]t_type[s2]r[s3] t2rh 50.84 54.09 52.42

ERC his1]r([s2] h2rt 53.19 55.39 54.27

ERC t[s1]r[s2] t2rh 52.94 53.97 53.45

EC h[sl] h2rt 56.71 53.91 55.27

EC t[s1] t2rh 54.63 53.95 54.29

Average ETRC h[s1]h _type[s2]r[s3] h2rt 44.67 55.26 49.40
ETRC ts1]t_type[s2]r[s3] t2rh 50.45 54.01 52.17

ERC his1]r([s2] h2rt 44.94 56.19 49.94

ERC t[s1]r[s2] t2rh 49.66 53.77 51.63

EC hsl] h2rt 57.52 52.94 55.13

EC t[s1] t2rh 55.27 53.79 54.52

Attention ETRC hs1]h_type[s2]r[s3] h2rt 45.07 54.92 49.51
ETRC ts1]t_type[s2]r[s3] t2rh 50.81 53.58 52.16

ERC his1]r([s2] h2rt 45.76 56.10 50.40

ERC t[s1]r[s2] t2rh 50.43 53.42 51.88

EC h[sl] h2rt 58.73 52.55 55.47

EC t[s1] t2rh 55.91 53.59 54.72
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Table 8 Overlapping relation scenarios analysis experiment

Method Normal EPO SEO

CasRel 383 35.1 40.9
RoBERTa 43.0 48.9 49.3

Cas_ CLN&BTCAMS-mhs 435 523 50.7
GPLinker 47.4 54.2 53.5

Ours 48.8 54.2 55.6

*9 oAl

Table 9 Multiple triplets scenarios analysis experiment

Multiple triplets in a sample

Method
N=1 N=2 N=3 N=4 N2>5
CasRel 449 42.6 40.9 39.6 40.7
RoBERTa 48.7 47.0 48.7 46.9 50.1

Cas_ CLN&BTCAMS-mhs  48.6 51.0 49.9 48.9 50.9
GPLinker 51.9 53.8 523 50.5 54.1

Ours 52.0 54.4 53.5 52.5 56.5

F 10 B =JnH g pr i

Table 10 Cross-sentence triplets scenarios analysis experiment

Method Single-sentence Cross-sentence
CasRel 41.2 40.1
RoBERTa 49.5 48.5
Cas_CLN&BTCAMS-mhs 50.4 50.4
GPLinker 53.2 53.4
Ours 55.5 55.1

=L RN L TR . ATLUE M, ATk TE
P RS ) 3 5% b ) PR REAH LE GPLinker 43l £2 F+
T 2.3% 1 1.7%, FRAARSOESE—EBEE b T
P AR ST A B 3 A B
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A Chinese Medical Entity Relation Extraction Method Driven by
Label Fusion

CHEN Chuang, ZHANG Weiyan, RUAN Tong, ZHENG Hong
(School of Information Science and Engineering, East China University of Science and
Technology, Shanghai 200237, China)

Abstract: The extraction of medical entity relationships is an key step in promoting medical informationization
construction aiming at extracting structured triplet information from medical text. A label fusion-driven Chinese
medical entity relation extraction framework is proposed to address the issue of insufficient utilization of entity type
labels and relation labels in existing methods. Firstly, the entity relationship extraction task is split into four
bidirectional named entity recognition tasks, and the labels of each task are replaced with a fusion of head and tail entity
type labels and relation labels. Secondly, a triplet construction strategy is designed to maximize the utilization of the
triplets extracted bidirectionally. Finally, a triplet bidirectional filtering model is utilized to filter the candidate triplets.
The experimental results show that this method has improved the F1 index by 3.01% compared to GPLinker. In
addition, this method has also demonstrated excellent performance in complex scenarios such as overlapping
relationships, multiple triplets, and cross-sentence triplets in the medical field.

Key words: medical text; entity relation extraction; label fusion; bidirectional extraction; triplet filter model
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