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Abstract

Open databases such as ClinicalTrials.gov provide valuable information about clinical trials for specific diseases or drugs,

including data from protocol and study results.

However, some information is not always directly provided in a structured format in protocol descriptions (dosage, frequency,

and route of drugs) or in results (type of group).

These limitations makes it challenging to extract information and fully leverage open data for clinical projects analysis.

Machine learning tools like Med7 and BioBERT allow extraction and mapping of this information, making exploitation of data

easier over a larger number of clinical trials and reducing human error and efforts.

These processes allow multiple use cases such as extracting adverse event data for meta-analytic risk modeling, gathering data

to produce tables, or providing a landscape of clinical trials over time with a data visualization dashboard.

Thus, making data extraction and monitoring easier unlocks numerous use cases for clinical trial analysis, automation, and

exploration.
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The aim of this is to monitor and analyze the landscape of clinical trials for specific diseases and drugs.

It primarily leverages data from open public databases (ClinicalTrials.gov and PubMed) and machine learning models/AI

to extract additional information from non-structural data, enabling more comprehensive analysis and insights.

These data allow for multiple use cases we have in our company such as:

- Providing a landscape of clinical trials over time

- Gathering data to produce custom tables and data visualizations

- Extracting adverse event data for meta-analytic risk modeling

Goal
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Question:

➢ How many clinical trials and at which phase ?

status?

➢ What is the study design of these trials?

➢ Which big pharmas have the most clinical trials

and patient recruited for a disease or a drug?

Web research on trialgov for Asthma conditions

4802 studies for Asthma

Landscape of clinical trials for Asthma disease with trial.gov data for Asthma
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Landscape of clinical trials for Asthma disease with trial.gov data for Asthma
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Citation data retrieved from the PubMed database for clinical trials using the drug Vedolizumab.

Publication for study NCT03885713

Journal date, date of publication, authors
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Citation data retrieved from the PubMed database for clinical trials using the drug 

Vedolizumab.

(A) Total number of citations per year, grouped by reference type.

(B) This figure shows the top 10 most cited studies, grouped by reference type, based 

on their ID.

(C) This figure displays the top 10 journals ranked by their total number of citations. 

The data helps identify the journals in which the clinical study is published.

Citation data retrieved from the PubMed database for clinical trials using the drug Vedolizumab.
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Arm description and Adverse events in the result section for study

Arm description and Adverse events in the result 

section for study NCT03156621

(A) Title and description of arm in protocol section

(B) Title and description of result group in result section

(C) Adverse event data with numatrisk (total number of 

patient per group) and numaffected (number of patient 

experiencing at least once the corresponding AE)

A
B

C
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Arm protocol

COMPARATOR

Drug: Placebo

EXPERIMENTAL

Drug: Aspirin

Group result

Arm description and Adverse events in the result section for study

Arm type

COMPARATOR

COMPARATOR

COMPARATOR

EXPERIMENTAL

EXPERIMENTAL

Biobert Model

Intervention

Treament

Mapping
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Arm description and Adverse events in result Mapping with Biobert

DB Placebo (DBTP) Participants received matching 

placebo subcutaneously (SC) every 2 weeks (Q2W) from 

baseline (Day 1) through Week 10 during the double-blind 

treatment period. 

[ 6.68930635e-02 5.47399791e-03 

1.75069571e-01 2.32903928e-01 

2.43534997e-01 -2.17751432e-02 -

2.46330842e-01 4.89819534e-02 -

1.37207925e-01 6.56889081e-02 

2.15233654e-01 -2.05948368e-01 

2.71767844e-02 6.01036511e-02 

7.58204237e-02 7.48620406e-02 -

4.45633352e-01 6.22429848e-02 ….]

Biobert Model

Input Sentence (group description)

Output Vector
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Arm description and Adverse even in result Mapping with Biobert
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Example of mapping using BioBERT
embeddings applied to the arm description 
and group description based on the higher 
cosine similarity 

(example study NCT03156621).

BioBERT embeddings applied to the arm description and group description 
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Placebo SC 
Q2W

Alirocumab SC 
Q2W

DB Placebo (DBTP)

Alirocumab 150 mg SC 
Q2W (DBTP)

DB Placebo (OLTP)

Alirocumab 150 mg SC 
Q2W (OLTP)

Week 12Baseline Week 22

Alirocumab Alirocumab

Placebo Alirocumab

Arm protocol Group Result

NCT03156621

EXPERIMENTAL

EXPERIMENTAL

DRUG FREE GROUP

GROUP with Alirocumab
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Input

« Participants received dupilumab 300 mg 
administered as SC injections q2w up to a maximum of 
52 weeks »

Output 

[('dupilumab', 'DRUG'), ('300 mg', 'STRENGTH'), ('SC', 'ROUTE'), 
('injections', 'ROUTE'), ('q2w up', 'FREQUENCY'), ('52 weeks', 
'DURATION')]

Med7 open-source model and entity extraction 

kormilitzin/med7 (github.com)

- Drug: Generic or brand name of the medication (adalimumab).

- Dosage: The total amount of a drug administered.

- Strength: The amount of drugs in a given dosage (200 mg)

- Route: The path by which the drug is taken into the body (oral,

subcutaneous).

- Frequency: The dosage regimen at which the medication should be

administered (once daily, every two weeks)

- Duration: The length of time that the drugs was prescribed for (for 16

weeks).

- Form: A particular configuration of the drugs intended for marketed

use (tablet, injection)

https://github.com/kormilitzin/med7
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Example of data extraction from group 
description text with med7 NER model to 
obtain drug dosage, strength, route of 
administration, frequency, and duration of 
treatment 

(example from NCT04115748 study).

Example of data extraction from group description text with med7 NER 
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Conclusion

Open-source databases like ClinicalTrials.gov and PubMed are valuable resources to monitor 

protocol practices and results:

- Interest for Standardisation: importance of data standardization across studies to ensure 

consistency and quality for data structure (arm/group), nomenclature (drug/disease) 

- Machine Learning: Machine learning models can extract semantic meaning from unstructured data 

to improve analysis of complex protocols.

- Enhanced Meta-Analysis: Better standardization and open data adoption can lead to more 

systematic meta-analyses and valuable insights for future trials 

Biopharma can use these API to get information about clinical trial for disease or competing drugs 

to prioritize R&D or marketing strategy. 
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