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Overall aim

To centralise and structure a repository of PK parameters from scientific
literature using text mining and Natural Language Processing.
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Rational

I. PK predictions for early drug development
2. Development of population pharmacokinetic models
3. Pop PK models for TDM and personalised medicine



Model pipeline

|. Identify PK papers
2. NER & REX
3. Table extraction



Identify PK papers

1. Search term: “Pharmacokinetics”
2. Training corpus

» Two independent labelers
» 3,992 articles

3. Test corpus

» Three independent labelers
» 800 articles



Identify PK papers

» Training data

» XGBoost
» Unigrams
» Biobert mean pooling
» 200 bootstraps
» Training 60%
» Development 20%

> Test 20% » Test data
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NER & REX

REX
NER



NER & REX
NER

» Neural network

» Spacy (Convolutional Neural
Network)
> Best performing BioBert

(pre-training with PUbMED
abstracts)

REX

» Multi-task learning

» Architecture the same

» NER for PK, units etc simultanously

» Tweaked to do relation extraction
simultanously



NER & REX

NER REX
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Case study

Presence of parameters in abstract

1. Amoxicillin = clavulanate

» Clearance 43.48 %
» Volume of distribution 43.48 %

2. Piperacillin-tazobactam

» Clearance 42.49 %
» Volume of distribution 33.33 %

3. Meropenem

» Clearance 45.28 %
» Volume of distribution 41.51 %

Recall rates

1. Amoxicillin = clavulanate

» Clearance 100 %
» Volume of distribution 91.67 %

2. Piperacillin-tazobactam

» Clearance 97.05 %
» Volume of distribution 87.50 %

3. Meropenem

» Clearance 91.67 %
» Volume of distribution 94.45 %



Case study



Work in progress: Full text machine reading

» Parsed XML PK papers:

» Total Number of XML PK Papers: 7,353

» Total Number of Sentences in the PK Papers (excluding the abstract): 1,159,341
» Total Number of Results Sentences: 263,092

» Total Number of Numeric Sentences in Results Sections: 200,880

» Machine reading ongoing



Work in progress: Table extraction



Work in progress: Table extraction

Model Development

PubMed
OA

» Confusion matrix
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- Named Entities

» Performance

Entity Label Annotator Fi- Madel Fi-score
score
Urits 05 058
Nureric Value 05 057
PK Parameter 097 006
Murber of Subjects 05 054
Mezsure Type 090 054
Chem/Drug 094 05z
Dose/Route o082 085
Sample Type 087 082
Population 074 081
Macro-Fi 050 [L]




Please use PKPDai!
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