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Exploring scientific evidence

COVID-SEE

Scientific Evidence Explorer

Verspoor, K., Suster, S., Otmakhova, Y., Mendis, S., Zhai, Z., Fang, B., Lau, J.H., Baldwin, T., Yepes, A.J. and Martinez, D., 2020. COVID-SEE: Scientific Evidence Explorer for COVID-19 related
research. arXiv preprint arXiv:2008.07880.

Otmakhova, Y., Verspoor, K., Baldwin, T. and Suster, S., 2020. Improved Topic Representations of Medical Documents to Assist COVID-19 Literature Exploration. EMNLP 2020 Wo3kshop
NLP-COVID.
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Our goals

- 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
iInformation

- Offer visual overviews of document content
to facilitate information discovery



System overview
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Document collection

Search engine
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hydroxychloroquine for treatment of Covid-19

We found 44 potential matches

Filter ) Review: Hydroxychloroquine and Chloroquine for Treatment of SARS-CoV-2 (COVID-19)
Year Published: Authors: Pastick, Katelyn A; Okafor, Elizabeth C; Wang, Fan; Lofgren, Sarah M; Skipper, Caleb P; Nicol, Melanie R; Pullen,
[:] 2020 (44) Matthew F; Rajasingham, Radha; McDonald, Emily G; Lee, Todd C; Schwartz, llan S; Kelly, Lauren E; Lother, Sylvain A;
Mitja, Oriol; Letang, Emili; Abassi, Mahsa; Boulware, David R
Source: Journal: Open Forum Infect Dis, 2020

[] Elsevier (9)
[] MedRxiv (20)
[] Medline (20)
[] PMmC (24)
[] wHo (14)

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a rapidly emerging viral infection causing
coronavirus disease 2019 (COVID-19). Hydroxychloroquine and chloroquine have garnered unprecedented attention
as potential therapeutic agents against COVID-19 following several small clinical trials,...
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Population Intervention Outcome

COVID-19 are associated with diabetes?
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Population Intervention Outcome
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Chloroquine and hydroxychloroquine in the treatment of COVID-19 with or without diabetes: A systematic search B
and a narrative review with a special reference to India and other developing countries B

Authors: Singh, Awadhesh Kumar; Singh, Akriti; Shaikh, Altamash; Singh, Ritu; Misra, Anoop
Journal: Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 2020 I
Abstract Background and aims No drugs are currently approved for Coronavirus Disease-2019 (COVID-19), although some have been tried. In I

i view of recent studies and discussion on chloroquine and hydroxychloroquine (HCQ), we aimed to review existing literature and relevant
websites regarding these drugs... I
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Selected Topic: = 4 Previous Topic Next Topic Clear Topic

Intertopic Distance Map (via multidimensional scaling)

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
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Overall term frequency

- Estimated term frequency within the selected topic
1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) = A * p(w | t) + (1 - &) * p(w | t)/p{w); see Sievert & Shirley (2014)




Term Clouds

Current Article:

Prevention and management of COVID-19 among patients with diabetes: an appraisal of the literature.
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G

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

Population

“Post-menopausal
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Intervention Outcome

“Hormone
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Inspired by Guyatt, G. H., Oxman, A. D,, Vist, G. E., Kunz, R., Falck-Ytter, Y., Alonso-Coello, P., & Schiinemann, H. J. (2008). GRADE: an emerging consensus on rating quality of evidence 14
and strength of recommendations. Bmj, 336(7650), 924-926.



Quality assessment in evidence synthesis

systematic review

W hat confidence should we have in the estimate

(based on flaws in trial design, conduct, analysis
or reporting)?

appraisal . ]
Systematic reviews are often out of date:

-  Extremely labour intensive (typically take 1-2
years)

- High and increasing publication rate of
primary studies

dIN % dl

E N relevant studies (e.g.

RCTs)

Can we expedite the reviewing process with ML?

- So far, strong focus on search and screening
clinical - In quality appraisal, work limited to
question risk-of-bias detection for individual studies,
medical literature e.g. ,@l\, N

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 15
PROSPERO registry. BMJ open, 7(2), e012545.



Constructing a dataset for automated quality appraisal

2 N Cochrane
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~8,000

systematic reviews

Cochrane Database of Systematic Reviews

Pharmacological interventions for cognitive decline in people with

o —————— "Down syndrome
Interventions for restoring paten(® | Piochobei20ls
Catheter lumens https://doi.org/10.1002/14651858.CD011546.pub2 &

Cochrane Systematic Review - Intervention | Version published: 18 AB [ 15 Usedinlguideline View article Information
https://dol.org/10.1002/14651858.C0007119.pub2 &

= Nuala Livingstone | Jennifer Hanratty | Rupert McShane | Geraldine Macdonald
L~ ) 4 View article

Clare van Miert | Rebecca Hill | Leanne Jones
View authors' declarations of interest - "
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Mediterranean-style diet for the primary and secondary prevention of
cardiovascular disease
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Background

Newsearch  Conclusions changed

kﬁ) 226 View article information
Cent—" = | 7 & " = ey = " z

1o p| COhrane Database of Systematic§ % Karen Rees | Andrea Takeda | Nicole Martin | Leila Ellis | Dilini Wijesekara | Abhinav Vepa | Archik Das | Louise Hartley

P Wheat flour fortific | saveriostranges

" improving iron staf view authors dectarations of nterest
AdM Cocnrane Systematic Review - Interven|

Oy "o s o8

Collapseall Expan:
[f - | Vewartideinq

The! Abstract -
Martha s Field | Prasanna Mithra

= ‘,,Qw_mm,,Ju,,mm,m'.,,m Avallablen English | Deutsch | Espafiol | Frangais | BHFX
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\ge: Abstract The Seven Countries study in the 1960s showed that populations in the Medit i i lower y
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Thre We searched the following electronic databases: the Cochrane Central Register of Controlled Trials (CENTRAL; 2018, Issue 9);
. | Search methods

MEDLINE (Ovid, 1946 to 25 September 2018); Embase (Ovid, 1980 to 2018 week 33); Web of Science Core Collection (Thomson
Reuters, 1900 to 26 September 2018); DARE Issue 2 of 4, 2015 (Cochrane Library); HTA Issue 4 of 4, 2016 ( Cochrane Library); NHS
£D Issue 2 of 4, 2015 (Cochrane Library). We searched trial registers and applied no language restrictions.

We searched CENTRAL, MEDLINE, §

Selection criteria
Selection criteria

We included cluster- or individuallj

country aged two dabovel We selected randomised controlled trials (RCTs) in healthy adults and adults at high risk of CVD (primary prevention) and those

ther Trials COMPA yith established CVD (

included. e

ndary prevention). Both of gkey were required to reach our definition of a

: high fat ratio (use of olive oil as main cooking ingredient and/or
Data collection and an| consumption of other traditional foods high in monounsaturated fats such as tree nuts) and a high intake of plant-based foods,

including fruits, vegetables and legumes. Additional components included: low to moderate red wine consumption; high

‘Two review authors independently
from included studies and assessed risk of bias. We followed Cochrane methods in this review.

Main results

extract data related to quality

Summary of findi

Summary of findings for the mi

Urokinase (any strength) compi

Patient or population: patients y
Settings: Hospital (USA)
Intervention: Urokinase (any stré

Comparison: Placebo

Outcomes

Restored
patency
Follow-
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appraisal from summaries
of findings

Summary of findings

Open in table viewer
| Summary of findings 1. Wheat flour fortified with iron alone compared to unfortified wheat flour (no micronutrients added) for reducing anaemia

and improving iron status in populations

Wheat flour fortified with iron alone compared to unfortified wheat flour (no micronutrients added) for reducing anaemia and improving iron status

in populations

Patient or population: general population of all age groups (including pregnant women) from any country over two years of age
Setting: any country (studies providing data for this comparison: Brazil, India, Kuwait, Pakistan, Philippines, South Africa, Sri Lanka)
Intervention: wheat flour fortified with iron alone

*The basis for the assumed risk ({

interval) is based on the assumed

Cl: Confidence interval; RR: Risk {

GRADE Working Group grades of ¢

High quality: Further research is|
Moderate quality: Further resear

Low quality: Further research is veFy IRETy tOHay
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___Summary of findings a
Outcomes
Summary of findings for the main comparison. Comparison 1: donepezil versus placebo Openin table viewer
Comparison 1: donepezil versus placebo
Patient or population: people with Down syndrome
Setting: clinic
Intervention: donepezil
Comparison: placebo
Anaemia (de - s
below WHO| ' gcomes Absolute effects* (95% CI) Relative Numberof Qualityof Comments
adjusted for effect  participants the
appropriate (95% (studies) evidence
c1) (GRADE)
follow up: ra|
months Cognitive abilities (Severe ~ - The mean change in cognitive abilities in the intervention - 165 2000 -
Impairment Battery; SIB) groups was 0.52 points higher (0.27 lower to 1.31 higher) (3RCTs) Low'
Iron deficier
study autho Follow-up: 12 to 24 weeks
biomarker o
Behavioural problems - The mean change in behavioural problems the - 157 000 -
follow up: ra| (various scales) intervention groups was 0.42 points higher (0.06 lower to (3RCTs) Low?
months 0.89 higher)
Follow-up: 12 to 24 weeks
Haemoglobi
Risk Risk with donepezil - - - -
follow up: ra| with
months placebo
Adverse events Study population OR0.32 192 2900 -
(0.16t0  (4RCTs) Low?
Follow-up: 12to 24 weeks 351 per 630 per 1000 062)

1000 (467 to 768)

Very low quality: We are very uncertain about thi

14,000
outcomes rated
for quality (with
justification)
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Grading of Recommendations Assessment,
Development and Evaluation (GRADE) framework

Downgrade for:

Risk of bias
Inconsistency

Final grade:

High
Moderate
Low
Very low

Randomised
controlled

trials: HIGH Indirectness
Imprecision
Publication bias

17



When medical evidence
Is downgraded, it is
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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?



Summary

Evidence exploration

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

PICO categories and topics
* COVID-SEE

Scientific Evidence Explorer
Quality assessment of medical evidence

- New dataset from Cochrane Systematic Reviews
- A broad-scope quality rating task based on GRADE
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