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Overview

• Project motivation

• What is ClinicalTrials.gov ?

• {rctapi} + {rctexplorer}
• Search and download

• Explore and interact

• Features and technical details: live demo

• Limitations and Opportunities



Project motivation

• Health Data Science MSc – Summer project

• Partnered with UCB biopharmaceutical

• Aim: Build a tool that enables R users to interface with CT.gov

• Objectives:
1. Targeted extraction from database

2. Interactive exploration of extracted data

3. Utility for pooled analysis (NMA)



What is Clinicaltrials.gov?

• A free public online database since 2000

• Affected by legislation: Compulsory results since 2008

• Holds 430.000 records
• RCTs, Observational studies (80/20)

• Each record has room for 300 data fields

• Types: Categorical, Free-text, Continuous

• Often multiple pieces of information are found in the same field



Web-view: NCT02814175



rctapi - Interface with clinicaltrials.gov

• Through clinicaltrials.gov official API (2019)

• get_study_fields(search_expr, fields, max_studies, response_content)

• Use pseudo-code to build search expression

• Select fields to retrieve (there are 300+)

• The main use returns a dataframe with one row per study

• Toggling response_content we get a look at API response metadata



1. Targeted Extraction

• Preserve advanced search functionality

• Allow user to define complex query

• Allow field targeting

• {rctapi} main function:

get_study_fields(search_expr = “psoriasis OR psoriatic arthritis”,

fields = c(“NCTId”,“StudyType”,“OverallStatus”),

max_studies = 800)



API Search Syntax

“Operator expression”

“Source expression”



rctexplorer – Explore the data

• R Shiny data dashboard optimized for use with rctapi

• set_app_input(search_expr, fields, max_studies) ; launch_explorer(df)

• Optimized for fields = for_explorer but attempts to work with any list.

• all_fields, registration_fields, results_fields, for_netmeta …



2. Interactive Exploration +  3. NMA and selection tools

• Data table filtering

• Plotting options

• Missing data fields

• Treatment arms table

• Treatment network



Live Demo!!

• Insert nervous emoji



Limitations and opportunities

• Not self-contained so could not go on shinyapps.io

• Not on CRAN

• Limit to number of studies retrieved

• Does not deal with actual results

• Does not compute any NMA suitability metrics

• More data-processing before app launch



Access

• # install.packages(“librarian”); library(librarian)

• # shelf(devtools)

• devtools::install_github("AdlCruz/rctapi")

• devtools::install_github("AdlCruz/rctexplorer")
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Extra stuff

FDAAA tracker - https://fdaaa.trialstracker.net/trials/
Zarin DA, Fain KM, Dobbins HD, Tse T, Williams RJ. 10-Year Update on Study Results Submitted to 
ClinicalTrials.gov. New England Journal of Medicine. 2019 Nov 14;381(20):1966–74.

https://fdaaa.trialstracker.net/trials/


{ctrialsgov} vs {rctapi} + {rctexplorer}

• Pros
• Expected to be on CRAN soon

• Pre-processed data through AACT

• Free-text field analysis (keywords in context, similarity)

• Cons
• Indirect connection to database (exclusively pre-processed data)

• One plot type (timeline)

• No user interface

https://cran.r-project.org/web/packages/ctrialsgov/index.html



Other similar projects

• Rclinicaltrials by Michael Sachs (KI)

• Pyclinicaltrials by Joao Vitor Cavalcante

• J&J in 2013 develops Sherlock

• J&J + LASER Analytica in 2016 extends to NMA
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