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( recommendations for specific questions) 
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- relate patient characteristics to 
inclusion/exclusion criteria of 
guidelines

- use summaries or direct clinical 
questions
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support
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in PICO format:
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and selection



Exploring scientific evidence
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Weekly publications

https://www.ncbi.nlm.nih.gov/research/coronavirus/

Medical literature around COVID-19 is the major hub of research activity!
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- Design a system to navigate the 
COVID-19-related literature effectively

- Use NLP methods, including concept 
recognition, detection of PICO elements and 
topic modeling, to structure the key 
information 

- Offer visual overviews of document content 
to facilitate information discovery

Our goals



Search engine

Graph database

Query

Dashboard:

Concept cloud view

Topic view

Relational concept view

Hits

System overview



7

Simple search

Structured search
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What kinds of complications related to 
COVID-19 are associated with diabetes?

Core P-I-O concepts and relationships

Edges represent documents expressing 
that relationship
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Core P-I-O concepts and relationships

Edges connect to documents expressing 
that relationship

What kinds of complications related to 
COVID-19 are associated with diabetes?
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Topic models provide summary 
of salient themes in retrieved 
collection

Based on application of Latent 
Dirichlet Allocation to derive a 
document/topic/term mixture 
model



Concept clouds allow for quick 
overview of salient concepts in 
a document

Based on UMLS concepts

Weighting of terms based on 
relative distinctiveness
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- Refine structured search and PICO visualisation 
- Recommend articles from similar topic distributions 
- Evaluate with an existing information-retrieval test collection
- Carry out a user study to better understand exploration and design



Automated quality appraisal of medical 
evidence
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Quality assessment in evidence synthesis

Inspired by Guyatt, G. H., Oxman, A. D., Vist, G. E., Kunz, R., Falck-Ytter, Y., Alonso-Coello, P., & Schünemann, H. J. (2008). GRADE: an emerging consensus on rating quality of evidence 
and strength of recommendations. Bmj, 336(7650), 924-926.

“Post-menopausal 
women”

Population

“Hormone 
replacement 

therapy”

Intervention

“Cardiovascular risk”

Outcome

effect: decreases

recommend
do not 
recommend

Impossible to decide without 
assessing the evidence quality
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Systematic reviews are often out of date:
- Extremely labour intensive (typically take 1-2 

years)
- High and increasing publication rate of 

primary studies

Can we expedite the reviewing process with ML?
- So far, strong focus on search and screening
- In quality appraisal, work limited to 

risk-of-bias detection for individual studies, 
e.g.

Quality assessment in evidence synthesis

Borah, R., Brown, A. W., Capers, P. L., & Kaiser, K. A. (2017). Analysis of the time and workers needed to conduct systematic reviews of medical interventions using data from the 
PROSPERO registry. BMJ open, 7(2), e012545.

relevant studies (e.g. 
RCTs)

systematic review

quality 
appraisal

IR
 & N

LP

clinical 
question

medical literature

What confidence should we have in the estimate 
(based on flaws in trial design, conduct, analysis 
or reporting)?



16

Constructing a dataset for automated quality appraisal

~8,000
 systematic reviews

14,000
outcomes rated 
for quality (with 
justification)

extract data related to quality 
appraisal from summaries 

of findings
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Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) framework

Randomised
controlled

trials: HIGH

Downgrade for:
- Risk of bias
- Inconsistency
- Indirectness
- Imprecision
- Publication bias

Final grade:
High

Moderate
Low

Very low

Consider other 
factors affecting 
recommendation

Make 
recommendation



Medical evidence is of high 
quality only ⅙ of the time

Half of the time, evidence is 
of (very) low quality

When medical evidence 
is downgraded, it is 

because of...
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- Neural models for text classification/regression with extension to 
support numerical and categorical feature types (e.g. fine-tuning 
pre-trained language models for scientific texts)

- Provide explainable quality ratings: pointers to study flaws when 
downgrading

- Semi-automatically derived quality ratings for supervision: How 
subjective are they?



Evidence exploration
- System for navigating COVID-19-related publications
- Leveraging IR and NLP techniques for detecting concepts, 

PICO categories and topics

Quality assessment of medical evidence
- New dataset from Cochrane Systematic Reviews 
- A broad-scope quality rating task based on GRADE
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Summary


