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MINING THE BIOMEDICAL LITERATURE FOR 
DETAILED INFORMATION ABOUT BIOSPECIMENS



PROBLEMS AND MOTIVATION
• Problems

• Biospecimen information may be “lost in translation” from patient care to 
results of experiments in biomedical literature

• Post-hoc statistical correction for batch effects?
• Loss of statistical power, as well as accuracy and reproducibility of 

biospecimen experiments
• High costs of data management ~ Herbek G, Grizzle W @ BRN 2012

• Motivations
• Improve accuracy and reproducibility of research using biospecimens
• Accelerate turnaround time and quality of biomedical research
• Reduce costs (and/or increase value) of information abstraction



INFORMATION FRAMEWORK FOR 
BIOSPECIMEN RESEARCH

BRN 2010



RELATED WORK IN GUIDELINES AND STANDARDS

• Reporting checklists for biomedical and biological experiments
• MIAME, MISFISHIE,… MIBBI
• Biospecimen Reporting for Improved Study Quality (BRISQ)

• Controlled vocabularies, Terminologies,  Ontologies
• OBI, UMLS,…BioPortal

• Database or object models (e.g. FuGE, BioSample)
• Data formats (e.g. ISA-TAB, SPREC)
• Have these information guidelines and standards brought about 

measurable effects on information reported in literature?
• “Have to show the data to change behavior!” ~ Herbek, G



UNEVEN COVERAGE IN MIBBI CHECKLISTS

Taylor et al. (2008). Promoting coherent minimum reporting guidelines for biological and biomedical investigations: the MIBBI project. Nature Biotechnology, 
26(8), 889–896. doi:10.1038/nbt.1411



ZOOMING IN ON BIOSPECIMEN LIFECYCLE
AND PRE-ANALYTIC VARIATION

Moore HM et al. Biospecimen reporting for improved study quality (BRISQ). 
Cancer Cytopathol 2011;119(2):92–101.



BIOSPECIMEN REPORTING FOR IMPROVED STUDY QUALITY

Moore, H. M., Compton, C. C., Alper, J., & Vaught, J. B. (2011). International Approaches to Advancing Biospecimen Science. Cancer Epidemiology Biomarkers & 
Prevention, 20(5), 729–732. doi:10.1158/1055-9965.EPI-11-0021



BUT, RAPID GROWTH IN LITERATURE…

Krallinger M, Leitner F, Valencia A. Analysis of biological processes and diseases using text mining approaches. Methods 
Mol Biol 2010;593:341–382.



LOTS OF PLACES WHERE SLIPS OR ERRORS CAN OCCUR…

BRN 2010



JAMES REASON’S SWISS CHEESE MODEL

Human error: models and management. (2000). Human error: models and management. BMJ

Clinic/OR

Pathology

Repository

Laboratory



HIERARCHY OF INTERVENTIONS TO CHANGE 
PRACTICE, FROM STRONGEST (1) TO WEAKEST (4)

Norris, 2009, Human factors and safe patient care. Journal of Nursing Managementt
ology, 26(8), 889–896. doi:10.1038/nbt.1411



MORE “GARBAGE IN / GARBAGE OUT ” EVERY DAY…

• “Have to show the data to change behavior!” ~ Herbek, G



BIOSPECIMEN RESEARCH DATABASE

http://biospecimens.cancer.gov/brd/

1150 articles 
and growing ~ 
Bass, P

Features / 
annotations 
abstracted

Add level of 
evidence (# of 
patients, # of 
samples)?

Find related 
articles for 
animal 
biospecimens?



CAN WE USE TEXT MINING TO ASSESS REPORTING, 
AND CREATE BARRIERS TO INADEQUATE REPORTING?

• Document classification
• Classify existing articles according analyte, and technology 

platform and other BRD labels / categories
• Classify new manuscripts according to BRD labels

• Information extraction
• Named entity recognition of BRISQ variables
• Describe relations between entities (more complex features)

• Complementary to synoptic reporting (Herbeck, G) and detailed 
prospective data capture (e.g. Moore, H with OpenClinica)



LABELS / ANNOTATIONS ABSTRACTED FROM ARTICLES 
AND ENTERED INTO BRD…



CAPTURE ANNOTATION AT THE SOURCE

Barnes RO, Parisien M, Murphy LC, Watson PH. Influence of evolution in tumor biobanking on the interpretation of 
translational research. Cancer Epidemiol Biomarkers Prev 2008 Dec.;17(12):3344–3350.



PREVIOUS WORK IN TEXT MINING
Pathology reports – caTIES and CAP protocols

Extraction of experiment results

•Protein-protein interactions

•Genome annotation

•Relation extractions (facts or events)

• Phenotypes

• Species

• Pathology

PubMed abstracts, PMC full-text, and supplementary online materials

Krallinger M, Valencia A, Hirschman L. Linking genes to literature: text mining, information extraction, and retrieval 
applications for biology. Genome Biol 2008;9 Suppl 2:S8.
Haeussler M, Gerner M, Bergman CM. Annotating genes and genomes with DNA sequences extracted from 
biomedical articles. Bioinformatics 2011 Apr.;27(7):980–986.



TEXT MINING FIRST STEPS FOR THIS DOMAIN

Krallinger, M., Valencia, A., & Hirschman, L. (2008). Linking genes to literature: text mining, information extraction, and 
retrieval applications for biology. Genome biology, 9 Suppl 2, S8. doi:10.1186/gb-2008-9-s2-s8



EXPLORING THE VALUE PROPOSITION
• Market based research on text mining for biospecimen information

• Journal publishers and editors
• Investigators using human biospecimens
• Funding of research with biospecimens

• More effective methods to improve practices
• Education and training is a great first step, but may not sufficient to 

change individual practices
• Accreditation (e.g. CAP) based on evaluation is key
• Structured data capture is expensive and puts burden on pathology, 

clinical staff, etc; NLP can help



HOW DO WE GET THIS GOING?
• Build annotation of “corpus” and text mining into pipeline for 

acquiring, curating and evaluating biospecimen information from 
literature

• Build text mining support for data abstraction and data entry, to 
increase performance or reduce costs over time

• Explore potentially fundable text mining / BioNLP research for this 
new area



CONCLUSIONS
• Text mining can potentially be used to extract and evaluate 

biospecimen information from literature

• May be a tool to measure and improve practices (i.e. adherence to 
SOPs and reporting guidelines)

• Implementing text mining may require shifts in data 
abstraction/entry practices
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