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Introduc)on
and 

Background



l Medical records, medication leaflets or clinical trial announcements are written 
with jargon or abbreviations/acronyms that represent a communication barrier.

 

l Medical professionals need to explain details about conditions or procedures, 
but they often lack the time to give clear explanations.

Introduc)on

l         Automatic text simplification (ATS) methods can alleviate the language gap 
and be a complement, provided that the content is transmitted rigurously.



l ATS methods rely on lexicons, rules, machine learning/deep learning or prompt-
based approaches (Saggion, 2017; Shardlow & Nawaz, 2019; Wang et al., 2022)

l Hybrid methods (Bot et al. 2012; Cardon & Grabar 2020; Todirascu et al., 2022). 

l Simplification applied at all linguistic levels: lexis, grammar, discourse...

l Resources and corpora are needed but scarce:

q English: Newsela (Xu et al. 2015); medical corpora (Van den Bercken et al., 2019; 
Sakakini et al., 2020; Devaraj et al., 2021; Guo et al. 2022; Basu et al. 2023).

q Spanish: EASIER (Alarcón et al. 2023), Saggion et al. (2011).

q French (Grabar & Cardon, 2018; Gala et al. 2020).

q German (Seiffe et al. 2020; Trienes et al. 2022).

 

Background

Contribu.ons: 1) First medical lexicon for simplifica.on in Spanish
2) Experiments and human evalua.on.
3) Trained models released on the Hugging Face hub



Methods



Methods



5000 parallel (technical/simplified) sentences:

l  3800 (149 862 tokens):

q Extracted from the CLARA-MeD corpus (Campillos-Llanos et al. 2022).

q Aligned with Sentence Transformers (Reimers & Gurevych 2019) and revised.

q Data sources: Medication leaflets/summaries of product characteristics,      
cancer-related information (NCI), and clinical trial announcements (EudraCT).

l  1200 (144 019 tokens):

q Extracted from EudraCT and manually simplified (Campillos-Llanos et al. 2024) 

q Created simplification guidelines.

q Used version with both syntactic and lexical simplification.

Experimental data



l Samples

Experimental data



l Samples

Experimental data



l First patient-oriented Spanish lexicon of medical terms and simplified forms

l Subset mapped to Unified Medical Language System Concept Unique Identifiers

l 12 605 term pairs in the experiments (but >14000 variant forms to date)

l Available at: https://digital.csic.es/handle/10261/349662 

SimpMedLexSp

https://digital.csic.es/handle/10261/349662


l Data sources:

q Terms with colloquial equivalents from the Dictionary of Medical Terms (RANME)

q Eugloss glossary (https://users.ugent.be/~rvdstich/eugloss/welcome.html)

q Abbreviations and acronyms from the MedLexSp lexicon

q Paraphrase patterns and definitions extracted from the CLARA-MeD corpus 

Ej. amenorrea (es decir, problemas con la regla)

‘amenorrhea (that is to say,  problems with menstruation)’

l Frequency-based filter (frequency > 100) to discard widely-used medical terms 

(Leroy and EndicoG, 2012; Chen et al., 2018) 

SimpMedLexSp

https://users.ugent.be/~rvdstich/eugloss/welcome.html


l The lexicon was split into two files to conduct:

q Lexical substitution → simpler synonyms

q Paraphrase, explanation or definition → preserve term and append paraphrase

cephalea → headache

clomipramine → medical drug to treat depression

Technical: cephalea might occur

Technical: pa2ents that were prescribed clomipramine

Lexicon-based simplifica)on



l The lexicon was split in two files to conduct:

q Lexical substitution → simpler synonyms

q Paraphrase, explanation or definition → preserve term and append paraphrase

cephalea → headache

clomipramine → medical drug to treat depression

Simplified: headache might occur

Simplified: patients taking clomipramine (medical drug to treat depression)

Lexicon-based simplifica)on



l Fine-tuned models:

q mulPlingual BART (mBART; Liu et al. 2020)

q mulPlingual T5 (mT5; Xue et al. 2021)

q NASES (BART model trained on news summarizaPon dataset; Ahuir et al. 2021)

q MariMari (RoBERTa model trained on the MLSUM dataset; Fandiño et al. 2022)

q Pegasus XSUM (Zhang et al., 2020)

q OpenNMT (Klein et al. 2017; results below the expected, finally not applied)

l Prompt-based learning:

q BERTIN Alpaca (zero-shot prompPng) (BERTIN-project 2023)*

q BERTIN Alpaca (few-shot prompPng)

q BERTIN Alpaca fine-tuned with training set + lexicon (zero-shot prompPng)

Deep learning-based methods

*h"ps://huggingface.co/ber3n-project/ber3n-gpt-j-6B-alpaca

https://huggingface.co/bertin-project/bertin-gpt-j-6B-alpaca


Deep learning-based methods



l Method A: only use the lexicon (lexical subsPtuPon or append paraphrases)

l Method B: only zero-shot or few-shot prompPng (BERTIN Alpaca)

l Method C: fine-tuning without the lexicon

Experiments
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l Method D: use the lexicon and sentences for training

l Method E: use the lexicon and sentences for training and append paraphrases

l Method F: use the lexicon for lexical subsPtuPon of terms in training data

l Method G: lexicon for lexical subs/tu/on in training data and for paraphrasing in predic/ons

Experiments
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Distribution of trained models
h5ps://huggingface.co/CLARA-MeD 

https://huggingface.co/CLARA-MeD


l 5-fold cross-validation:

q From the 3800 subset: 80% (3040 sentences) train / 20% (760) test 

q From the 1200 subset: 80% (960 sentences) train / 20% (240) test

l Quantitative evaluation: 

q BLEU (Papineni et al., 2002)

q ROUGE-1, ROUGE-2, ROUGE-L (Lin, 2004)

q SARI (Xu et al. 2016)

Evaluation



l 11 evaluators (documentalists and linguists)

l 500 sentences evaluated in two rounds: 

q 250 sentences from the 3800 subset (50 random sentences x 5 simplificabons) 

q 250 from the 1200 subset (idem)

l Only evaluated models without high rate of severe hallucinaPons: 

q Lexicon approach (replace + paraphrase, method A)

q Prompt—based (BERTIN Alpaca, method B)

q mBART (method C)

q mBART + fine-tuning with lexicon (method D)

q mBART + fine-tuning with lexicon + post-processing with lexicon (method E)

Human evaluation



Human evaluation



Results



Results – Quantitative evaluation
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Results – Quantitative evaluation



Results – Human evaluation



Simplification samples



Discussion and 
Conclusions



l Findings:

q Using the lexicon tended to obtain higher results.

q BLEU, ROUGE or SARI metrics did not match human evaluaMon scores

q The only-lexicon approach and the prompt-method rated in first posiMon wrt

seman)c adequacy and simplifica)on → a lexicon is preferred for correctedness

q The prompt-based method showed balanced scores across all rated aspects

l LimitaMons:

q We did not apply any method for candidate selecMon before lexicon subs)tu)on

q The coverage of the lexicon sPll needs to be improved

Discussion



l Experiments combining a pa0ent-oriented medical lexicon and deep learning

l Quan0ta0ve evalua0ons and human assessments (n = 11 subjects)

• Findings show that using a lexicon increased results wrt methods without it

• New resource distributed and trained models released publicly

• Results might be similar in other languages → s0ll to be confirmed

Conclusions



Thanks for your a;en)on!
Ques%ons?

leonardo.campillos@csic.es

h"ps://clara-nlp.uned.es/home/med/

?

mailto:leonardo.campillos@csic.es
https://clara-nlp.uned.es/home/med/





