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[Abstract] Objective To develop a fine-grained, highly comprehensive Chinese clinical texts named entity
annotation schema tailored to the needs of epilepsy specialty clinical practice and research, and to validate its effectiveness
in named entity recognition (NER) tasks. Methods A three-level annotation schema covering 25 entity types was
designed across seven major dimensions, including disease, disease course timeline, clinical manifestations, medical
examinations, non-pharmacological treatments, medication, and influencing factors, with explicit label boundary
definitions and rules for handling special expressions. De-identified inpatient records of epilepsy patients admitted to
West China Hospital, Sichuan University from 2009 to 2023 served as the data source. Three annotators with epilepsy
clinical backgrounds completed high-quality annotation of 804 cases, with annotation quality ensured through double
annotation, expert arbitration, and entity-level inter-annotator agreement (IAA) evaluation. NER performance was
validated using 10 model combinations comprising five Chinese medical pre-trained language models (Base-BERT,
chinese-bert, chinese-Roberta, MC-BERT, MedBERT) paired with two sequence labeling frameworks (BiLSTM-CRF and
GlobalPointer), with additional cross-domain generalization evaluation on an external case dataset established on the
basis of published literature. Results The final corpus contains 25 categories of epilepsy-related entities, 804 annotated

cases, and a total of 28 400 entities. The TAA among the three annotators ranged from 0.86 to 0.88, indicating annotation
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consistency that met the accepted standards in computational linguistics. In NER validation, the GlobalPointer framework
outperformed BiLSTM-CREF, achieving an overall Micro-F1 score of 0.906 and Macro-F1 score of 0.760. High-frequency
core entities (e.g., seizure symptoms, drug names, and temporal information) all yielded F1 scores exceeding 0.90. In
cross-domain validation on literature-based cases, high-frequency entity F1 scores remained above 0.80, while low-
frequency entities (e.g., factors with incomplete/ambiguous induction [fac-inc-amb], treatment information [trt], and
adverse drug reactions [dru-adv]) achieved F1 scores of 0.31-0.57, primarily attributable to limited sample size and high
linguistic variability. Conclusion The epilepsy-specific Chinese clinical annotation schema developed in this study
demonstrates broad coverage, fine granularity, and high inter-annotator consistency. It effectively supports the training

and evaluation of NER models and provides a reusable corpus foundation for the structured analysis of epilepsy medical
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records and the development of downstream intelligent diagnostic and therapeutic tools.
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Fig 1 Overall research workflow

ILAE: International League Against Epilepsy; UMLS: Unified Medical Language System; EHR: electronic health record; IAA: inter-annotator agreement; NER:

named entity recognition; P: precision; R: recall; F1: F1-score; CCKS: China Conference on Knowledge Graph and Semantic Computing; CMCR: Chinese Medical Case

Reports; CNKI: China National Knowledge Infrastructure.
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Table 1 Hierarchical label schema

Level-1 category Level-1 tag Level-2 category Level-2 tag Level-3 category Level-3 tag
Disease dis® Epilepsy subtype dis-ept
Comorbidities and medical history dis-his
Temporal information tim -
Clinical manifestation clm” Symptom clm-sym Symptom reference clm-sym-cpy
Seizure-stage indicator clm-sta® Preictal (Aura) clm-sta-bef
Postictal clm-sta-aft
Symptom duration clm-dur
Seizure frequency clm-frq Number of seizures clm-frq-num
Ambiguous frequency expression clm-frq-amb
Examination exa’ Examination item exa-itm
Examination finding exa-fnd
Treatment trt -
Drug dru’ Drug name dru-nam
Drug dosage dru-dos Drug reference dru-dos-cpy
Drug administration dru-mtd
Adverse drug reaction dru-adv
Medication adherence dru-com
Factor fac" Condition fac-con Sleep status fac-con-slp
Pregnancy/ peripartum status fac-con-preg
Precipitating factor fac-inc Spontaneous fac-inc-spo
Definite trigger fac-inc-def
Possible trigger fac-inc-amb

* Hierarchy demonstration label only, not used in annotation.
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Table 2 Entity label frequency statistics

Label Count Percentage Label Count Percentage
dis-ept 182 0.64% trt 113 0.40%
dis-his 715 2.52% dru-nam 2454 8.64%
tim 2739 9.64% dru-dos 1648 5.80%
clm-sym 8931 31.45% dru-dos-cpy 83 0.29%
clm-sym-cpy 671 2.36% dru-mtd 476 1.68%
clm-sta-bef 247 0.87% dru-adv 38 0.13%
clm-sta-aft 854 3.01% dru-com 196 0.69%
clm-dur 1483 5.22% fac-con-slp 360 1.27%
clm-frq 840 2.96% fac-con-preg 12 <0.10%
clm-frq-num 652 2.30% fac-inc-def 361 1.27%
clm-frq-amb 369 1.30% fac-inc-amb 114 0.40%
exa-itm 1815 6.39% fac-inc-spo 711 2.69%
exa-fnd 2336 8.23%
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Fig 2 Comparison of named entity recognition performance among the top 5 model combinations (F1 scores)

GP: GlobalPointer. Label counts are log,,-transformed for visualization.
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Table 3 Named entity recognition results by entity label

Label Test aSet l'Exte'rnal . Label Test E'xter.nal
F1"  Validation F1 Set F1 Validation F1

dis-ept 0.913 0.471 trt 0.569 0.250
dis-his 0.641 0.675 dru-nam 0.937 0.902
tim 0.910 0.848 dru-dos 0.935 0.781
clm-sym 0.901 0.866 dru-dos-cpy 0.602 0.533
clm-sym-cpy  0.857 0.837 dru-mtd 0.879 0.854
clm-sta-bef 0.753 0.880 dru-adv 0.474 0.000
clm-sta-aft 0.850 0.680 dru-com 0.752 0.581
clm-dur 0.956 0.940 fac-con-slp  0.905 0.500
clm-frq 0.864 0.881 fac-con-preg 0.000 0.000
clm-frg-num  0.695 0.777 fac-inc-def  0.744 0.714
clm-frg-amb  0.739 0.414 fac-inc-amb  0.315 0.211
exa-itm 0.844 0.773 fac-inc-spo  0.924 0.990
exa-fnd 0.851 0.780

GP: GlobalPointer. * The test set F1-score refers to the average F1 of the
top five GlobalPointer-based models with optimal performance on the test
set (Chinese-RoBERTa + GP, Chinese-BERT + GP, MedBERT + GP, MC-
BERT + GP, Base-BERT + GP). ® The external validation F1-score
corresponds to the results of the Chinese-RoBERTa + GlobalPointer model

tested separately on literature case samples.
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