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Background

PubMed is a repository of medical articles with a free search engine

accessing primarily the MEDLINE database of references and

abstracts on life sciences and biomedical topics.

What is PubMed?

https://en.wikipedia.org/wiki/MEDLINE
https://en.wikipedia.org/wiki/Bibliographic_database


Background
You will see the overview of the article and the most important part

we are going to discuss is the MeSH terms



Background

Medical Subject Headings (MeSH) is a comprehensive controlled

vocabulary for the purpose of indexing journal articles and books in

the life sciences.

What is the MeSH term?

https://en.wikipedia.org/wiki/Controlled_vocabulary
https://en.wikipedia.org/wiki/Academic_journal
https://en.wikipedia.org/wiki/Life_science


Background
Why do we need to search with MeSH?[1]

By using MeSH terms in your search, the various synonyms of a term are

automatically included in the search query.

[1]https://libguides.ru.nl/PubMedEN/MeSH#:~:text=MeSH%20(Medical%20Subject%20

Headings)%20are,(National%20Library%20of%20Medicine).

Heart transplantation

Example:

Problems:

1. You probably won’t get results for the synonyms: heart/lung transplantation, organ 

transplant, transplanting, surgical operation, graft etc.

2. You probably will get too many irrelevant results.



Background

What’s the problem we face to?

34 million articles27 thousand MeSH terms

Indexers

Manually assigned

Costly and inevitable to make mistakes



Purpose

Construct a model that can automatically tag 

articles based on abstracts with more proper 

MeSH terms on PubMed 

After a small experiment, we decided to focus on two terms

Positive

Heart Transplantation/Mortality

Negative

Heart Transplantation

Essentially, the positives are the subclass of the negatives. We wonder how 

many of the negatives are supposed to be tagged as positive



Experiment-Dataset Construction

• Get PubMed data via FTP

• Build a database on Sqlite3

• Index them by the PMID

• Extract relevant abstracts

• Data cleaning

• Data splitting



Experiment-Model Construction

Logistic Regression 

Model

DistilBERT Model

• Count-Vectorizer 

• Tfidf-Transformer 

• Logistic Regression 

• Checkpoint

• Tokenizer 

• Data collator

• Transformer



Results-Model Performance

Considering PubMed as ground truth

Overfitting Suspicion of ground truthOR



Results-Model Performance

Considering PubMed as ground truth

Overfitting Suspicion of ground truthAND



Results-30 Articles Evaluation
Considering human expert Johan Nilsson cardiac 

surgeon’s answers as ground truth



Results-30 Articles Evaluation
Considering human expert Johan Nilsson cardiac 

surgeon’s answers as ground truth



Conclusion

From our experiment, the

two models indeed tag these

two types of articles with

more proper MeSH terms

We may think that this idea

can be applied to any MeSH

terms as well as articles



Thank you for listening!

Thanks a lot to

Supervisor: Pierre Nugues

Others: Johan Nilsson, Marcus Klang, Dennis Medved

Question time!


