ClinIDMap: Towards a Clinical ID Mapping for Data Interoperability

Mapping Tool

ClinIDMap: a tool for mapping Iidentifiers between clinical
ontologies and lexical resources. UMLS Metathesaurus,
SMOMED-CT, ICD-10, Wikipedia

GitHub: hitps.//github.com/Vicomtech/ClinIDMap

Goals:

= semantic interoperability across the clinical concepts

= enrich already annotated medical corpora In multiple
languages with new labels

= create new datasets for machine learning models

Experiments with sequence labelling (SL) models for detecting:

= Diagnosis and Procedures

= UMLS Semantic Groups

Languages. Spanish, English, bilingual.

What for:
= Detect and categorize a span with clinical terminology with a
nigh-level class: Diagnosis, Procedure, Anatomy, Chemical etc.

= Link classified span with clinical taxonomy and assign a unique
D (code)

Data for machine learning models in the clinical domain is

especially difficult:

= Clinical information is private

= Manual annotation requires a high level of expertise Iin
medicine

* Few data Is available for languages other than English

Annotate corpora with mapped codes:

= CodiEsp (es) [8], E3C Corpus (es) [6], CT-EBM-SP (es) [2],
MANTRA (es) [5], MedMentions (en) [9]. Corpora is also
combined in order to augment the training data and perform
bilingual experiments.

= Corpora annotated in Diagnhosis and Procedures was mapped
with Semantic Groups (UMLS )and vice versa the corpora
annotated with Semantic Groups were mapped with Diagnosis
and Procedures (ICD-10).

Sequence labelling models:

1. Classification of Diagnosis and Procedures (SL-DP), according
to ICD-10-CM and ICD-10-PSC notation,

2. Labelling the UMLS Semantic Groupsi2 (SL-SQG), such as

Anatomy, Disorder, Procedure, Chemical, etc.
All models testes on two test sets: their own and gold-standard
Spanish set from Codiesp corpus.

Architecture: BERT [3], Nvidia GeForce RTX 2080Ti 11 Gb RAM,
100 epochs, batch size 8

Results: The F1 score of the models trained on the corpus
annotated with the mapping method is very similar to the gold
corpus, annotation with mapping transfer knowledge across the
lexical resources

SL-DP (2 classes) SL-SG (15 classes)
Corpus P R F1 P R F1
CodiEsp (es) gold 76.76 7145 7401 map 73.19 73.82 73.50
Combined-es (es) gold+map 89.61 88.15 88.87 gold+map 8891 88.17 88.54
Combined-es Test CodiEsp (es) gold+map 7442 68.53 71.35 gold+map 71.05 70.05 70.55
MedMentions (en) map 92.69 86.53 89.50 gold 84.51 86.29 85.39
Bilingual (es+en) gold+map 87.85 87.19 8752 gold+map 86.19 &7.00 86.59
Bilingual Test CodiEsp (es) gold+map 71.57 70.19 70.87 gold+map 71.16 69.68 7041
Bilingual Test MedMentions (en) gold+map 89.10 85.34 87.18 gold+map 8538 86.81 86.09

Table 7: Performance of the SLL. models on the test sets.
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- Extract all CUIs mapped to SNOMED-CT, ICD10-CM and ICD-10-PCS

C003186 from the UMLS Metathesaurus.

+ Extract the ICD-10 codes from the SNOMED CT to ICD-10 Mapping

- Extract the definitions of the ICD-10 and SNOMED-CT codes from the

e Spanish version of the ontologies.
n

- Extract all Wikidata items that contain the given CUI and corresponding

Viaael  MeSH codes by using the Wikidata Query Service.
a

"source_ type’ "TMLS™,
. "source id": "C0153458™,
= Mapping based on IDs and
"CUOI alias™: [
' "Malignant neoplasm of head of pancreas™,
COdeS IS used "Malignant tumocr of head of pancreas™,
"Malignant tum head of g !
"Ca head of pa '
32 head of pa disorder)
Malig tum head of pa d der)
1.
"SHCMEDCT™: [
* Any of KBs IDs may be
"538232001™,
- O "3e3415005"™,
mapped If there are lexically
1.
' ' "SHMOMEDCT es™: [
and Semantlcall al.l ned "neoplasia maligna de la cabeza del pa
y g "neoplasia maligna de la cabeza del pa orno) ™
. "tumor maligno de la cabeza del pancre
"tumor maligno de la cabeza del pancre o) "
ontologies ]
"SHOMEDCT [
"Malig AT head B
1.
"ICD1acH™: [
' "C78.85",
= Some codes are aligned
1.
. . . "ICD1O0CH en™: [
\X/Ith Va rlous COdeS In the "Secondary malignant neoplasm of other digestiwve organs"™,
"Malignant neoplasm of head of pancreas™
| ]r
"ICDLOCH es™: [
Other Onto I_Og IeSl "Heoplasia maligna secundaria de otros drganos del aparato digestiwvo™,
"Weoplasia maligna de cabeza de pancreas"
1
"ICDLIOBCE™: [1
"ICDLOPCS [1
' "ICD1OPCS es™: [1,
= The mapping output format st el
pp g p "C0153453™,
. [
SO N "http:/ www. wikidata. org/entity/QZ129E1"
IS J ]
1.
"wikipedia icle url™: [
"CO0153458
[
- {
| |mplemented \X/Ith Python i’a_-iwi]-:i": "hittps:/far wikipedia org/wiki fwl oS i 31 ilbpa™,
"zhwiki": "https://sh.wikipedia.org/wiki/fREEREE"

and Elasticsearch -

= The models and corpora are quite interoperable with respect
to different coding systems and languages
= The mapping tool is scalable for different languages

= Future work:

= experiments with more languages

= Annotate more corpora with the methos and do additional
experiments

= Add new taxonomies and ontologies (NCBI, BIOS, MESH)

= link CUI descriptions with Wikidata/Wikipedia items with
deep learning. Only less than 1% of the one million UMLS
CUIs can be found in Wikidata.
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