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Overall research question center

Can interactive search tools with intelligent user interfaces help domain experts in
decision-making processes?

Application of intelligent interactive tools in
decision support

Use case: Drug development

Decision-making problems

Subtproblems

Find paths within complex constraints in A modular and interactive framework for Research within the state-of-the-
decision trees integrating prediction models. rt publications
Use case: Drug formulation Use case: Solvent prediction se case: Explore biopharma literature
— | Item configuration oo | Interactive machine Literature
7 . : learning for predicting :
-T° with constraint and comparing items ' research
satisfaction s | on multiple criteria
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| Literature research
/" assistant

Goal:

Customized classification and data exploration through
scientific documents to improve the decision-making
process

Used in:
Different domains

Use case: Explore biopharma literature
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PubVis?

Uses interactive machine learning and
combines essential features to help
researchers find the content most relevant
to them-articles can be tailored to the
user’s interests

Thaliaz Clacrot o Thalia

e meta-dsta

ST

A semantic search engine for exploring
biomedical abstracts =
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 Discovering useful associations
between biomedical concepts

« Visualization of directly and indirectly
associated concepts

Horn F. Interactive Exploration and Discovery of Scientific Publications with PubVis. arXiv e-prints. 2017 June. doi: 10.48550/arXiv.1706.08094.

Soto AJ, Przybyta P, Ananiadou S. Thalia: semantic search engine for biomedical abstracts. Bioinformatics. 2019 May 15;35(10):1799-1801. doi: 10.1093/bioinformatics/bty871. PMID:
30329013; PMCID: PMC6513154.

Tsuruoka Y, Miwa M, Hamamoto K, Tsujii J, Ananiadou S. Discovering and visualizing indirect associations between biomedical concepts. Bioinformatics. 2011 Jul 1;27(13):i111-9. doi: 5
10.1093/bioinformatics/btr214. PMID: 21685059; PMCID: PMC3117364.


https://github.com/cod3licious/pubvis
http://www.nactem.ac.uk/Thalia_BI/#0
http://www.nactem.ac.uk/facta/cgi-bin/facta.cgi
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Literature research assistant

How it works:
In-house data exploration tool with search and customized classification option which can be used on different literature data

HOT Combined search query Existing documents within the
categories related to the search query

documents

Find a Category or topic
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In central nervous system neurodegenerative disorders stem therapies considered promising therapeutic approach The safe use human
Neural Stem Cells KNSCs treatment several neurological diseases currently evaluation phase clinical trials Clinical application kNSCs
require development GMP standardized protocols capable generating high quantities reproducible well characterized stem cells bearing
stable functional genetic aim study evaluate possible i ies modifications mi ite loci different culture passages high culture
passages represent vitro replicative stress leading senescence Experimental method The hNSCs characterized different culture time
points passage passage genetic typing ten microsatellite showed genetic stability microsatellite loci maintained cells even high passages
adding demonstration safety INSCs GMP culture method

link

disease AD common form dementia industrialized countries severely targets hippocampal formation humans mouse models condition
The adult hippocampus hosts continuous addition new dentate granule cells DGCs numerous mammalian species including humans
Although morphology positioning DGCs within granule cell layer GCL match developmental origin rodents similar correlation reported
humans date Our data reveal DGCs located inner portions human GCL show shorter less complex dendrites found outer portions laver

v generated v Moreover AD patients DGCs show early morphological alterations aggravated disease
progresses An aberrantly increased number DGCs several primary apical dendrites first morphological change detected patients stages
This alteration persists ghout AD progression leads ized dendritic atrophy late stages disease Our data reveal distinct

P
vulnerability several morphological characteristics DGCs located inner outer portions GCL AD support notion malfunction
hippocampus related cognitive impairments paticnts AD

link —_—

Alzheimer disease affects profoundly quality human behavior cognition The broad distribution severity across various human subjects
requires quantitative diagnose Alzheimer disease bevond conventional tripartite classification cohorts cognitively normal CN mild
coguitive impairment MCI Alzheimer disease AD The unfolding broad distributions quantitative continuous degree AD severity
necessary precise diagnose study different stages conducted massive reanalysis MRI images human brains based accumulated bigdata
Alzheimer Disease Neuroimaging Initiative The score matrix cortical thickness profile cortex points subjects constructed statistically
learning cortical thickness data human brains We also developed new simple algebraic predictor provides quantitative continuous
degree AD severity subjects along scale fully CN fully AD state The mathematical measure new predictor degree AD severity presented

hacad ravariance eavrelation matriv cartical thickmace nenfile human cihisctc Ona remava nnrarfaintc daterminatinn diffarent ctagec l
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Data table including existing publications
and the links

Zoomable graph to find publications by categories
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Architecture
Story behind the categories pie

Diseases [C] ©

https://meshb.nlm.nih.gov/treeView Chemicdls and Brigs [B] 6
Analytical, Diagnostic and Therapeutic Techniques, and Equipment [E] ©
Psychiatry and Psychology [F] ©
Phenomena and Processes [G] ©
Disciplines and Occupations [H] ©

. . . Anthropology, Education, Sociology, and Social Phenomena [I] ©
Med'cal SUbJeCt HeadlngS 2022 Technology, Industry, and Agriculture [J] @
Humanities [K] ©
Information Science [L] @
The files are updated each week day Monday-Friday by 8AM EST Named Groups [M] ©

Health Care [N] @

Publication Characteristics [V] ©

Geographicals [Z] ©

Search MeSH... FullWord ~

O All Terms
® Main Heading (Descriptor) Terms
O Qualifier Terms
O Supplementary Concept Record Terms
() MeSH Unique ID
(O Search in all Supplementary Concept Record Fields
(O Heading Mapped To
O Indexing Information

(O Pharmacological Action
() Search Related Registry and CAS Registry/EC Number/UNII Code/NCBI Taxonomy 1D Number (RN)

() Related Registry Search PubMed

(O CAS Registry/EC Number/UNII Code/NCBI Taxonomy ID Number (RN)

O Search in all Free Text Fields
(O Annotation
O ScopeNote
() SCR Note
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Back-end model 7
Load
Model

Document .
Abstracts F:::' ':::l:l
(unlabeled)
Inline

Number of classes (categories and sub-
categories) : 47

Number of documents per category (for model
training):10000

Number of unlabeled documents: 10000

Backend

Python Flask

Write Results
to DB

MongoDB

I

BERTopic
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Architecture
Back-end model

Similarity detection and classification Top 10 Features are extracted from introduced

categories using bertopic

. Biomedical and Dental

Chemica Complex mixtures
Is and
drugs
Class category . Anatomy
Po,o  Po,1 -+ [P0,44
- _|PL,o P oo |Pl4g Document .
MI’J N . Word embedding Abstracts Fit Model
similarity scores (unlabeled) to data
P90 P91 - |P9,44

Inline
Classification

Calculated for each

document individually P;; : similarity between features for

9 the feature i appearing in class j

Probability of a category being
related to a document
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Skin and Connective Tissue Diseases

Find a Category or topic
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Efficacy transarterial chemoembolization TACE combined antiviral therapy AVT outcome hepatitis B HCC
microvascular invasion MV hepatic resection multicenter retrospective study conducted All patients divided four groups
according postoperative adjuvant therapy control group AVT group TACE group combined group The overall survival hepatocellular
0S survival RES total patients enrolled study including control group TACE group AVT group combined group
Multivariate Cox analysis showed postoperative adjuvant AVT TACE independent protective factors OS RES The
median O among control group TACE group AVT group combined group months months months respectively p The
median RFS among group months months months respectively p adjuvant TACE AVT independent prorective factors
associated mortality fumor recarrence HCC MVI resection This combined treatment strategy may provide useful clinical
significance prevention tumor recurrence patients

link S survival

liver

This study aimed assess role expression Hepatocellular Carcinoma HCC study carried subjects classified three groups
Group I healthy controls Group II patients liver cirrhosis Group IIT patients HCV related HCC The controls frequency
matched based age sex groups All mamauals suluecm‘l testing liver function AFP viral markers detected plasma using

herea HCC patients compared cirrhotic patients
healthy controls There significant Correlation AFP fumor size Receiver operating curve ROC analyses suggested plasma
significant diagnostic value HCC sensitivity specificity A sens ity observed may play role disease progression
development HCC may act potential biomarkers diagnosis HCC

link

patients

Hepatic macrophages regulate liver granuloma formation fibrosis caused infection Schistosoma japonicum manner
regulation dependent macrophage activation state Interleukin IL may effects However
whether affect liver granuloma formation fibrosis affecting polarization macrophages japonicum infection remains
unclear The aim studv investigate macrophage polarization liver gramuloma formation fibrosis japonicum

patients - grovp - analysis - clinical - in- using - treatment - study - the -
underwent - surgical - - surgery - -
ticagrelor - thrombophilia- platelets - vwd - coagulation - thrombotic - plat

vival - Liver - hepatocellular - prognostic - hepatectomy - afp - tace - hec - drainage - robotic -
cancer - carcinoma- proliferation - crc - immune - expression - tumor - cell - cells - intestinal -
- thrombosis - bleeding - polarization - aunps - reversal - hepatocytes - macrophages -

Each individual color is
assigned to arelated
category
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Zoom-in/out to explore categories

Visualize relational information using a donut chart
« Provide additional information about the other related categories.

« Each piece of the donut represents the similarity of the selected category
to another category based on mutual topics

Percentages of documents being
related to other categories

m Bacteria ®Organism forms ® Archaea ® Eukaryota

Organismg

Viruses

Detected topics from R
related documents Viruses Unclassified

Proviruses
Arboviruses
0 Defective Viruses

Plant Viruses

Aquatic Organisiy
Microfi =

ns - Blood-Borne Pathogens - Chimm

era - yies - E: ichens - Life Cycle Stages -
- Organisms G ly Modified - Sentinel Species - Spores - Arboviruses - Archaeal Virus

s - Bacteriophages - Defective Viruses - DNA Viruses - Fungal Viruses - Helper Viruses - Hepatitis Viruses - Insect Viruses -
Oncogenic Viruses - Oncolytic Viruses - Plant Viruses - Proviruses - Reassortant Viruses - RNA Viruses - Viroids - Viruses Unclassified -

]

Rest of the detected topics with

E 12
less frequencies
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Evaluations

Goal: Assist pharma scientists in literature research and exploration
Baseline: Conventional methods : (e.g., online database search, in-house document
search, ... )

Users: Three domain expert users
Task: Find results for given search queries functions

Evaluation method: Usability study using questionnaires and quantitative evaluation

Results:

1. All three users found existing features and the graph representation useful

2. Some users found it difficult to interact with the tool except the user who was in close collaboration
with the tool development

3. Users found it highly useful to have manual guide for the tool

4. Users found it very useful to offer different solutions for navigation through the graph (e.g., mouse
wheel)
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Literature research assistant future work [know
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Visualize relational information using a

circus chart

« Visualize the relationship between
categories

» Visualize which topic on the bar is related
to other categories

User can select the
§ category and add
documents

Customize the classification by retraining the

classifier

Users can upload batches of 100 classified documents

to a desired class and retrain the model to update the |

1
target class definition

aravia
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Features in details

View other related categories

Skin and Connective Tissue Diseases Sel ected ’ﬂ\
16

Find a Category or topic Category
) % Digestive System Diseases \

( \
Digestive System Diseases drainage
Category: Infections value: 23

hepatocellular

G- - Y-
Category: Neoplasms value: 28

Category: Musculoskeletal Diseases value: 14 Other rEIated liver

Category: Digestive System Diseases value: 49 Categorles
Category: Stomatognathic Diseases value: 22 survival -

Category: Respiratory Tract Diseases value: 21

Category: COtorhinolaryngologic Diseases walue: 21 patients

Category: Nervous System Diseases value: 7

Category: Eye Diseases value: 11

Category: Urogenital Diseases value: 14

Category: Cardiovascular Diseases value: 13

Category: Hemic and Lymphatic Diseases wvalue: 31

Category: Congenital Hereditary and Neonatal Diseases and Abnormalities value: 8 ﬁ"

Category: Skin and Connective Tissue Diseases value: 27

Category: Nutritional and Metabolic Diseases value: 1@
nical - in- using- treatment- study- the - survival- livgf - hepatocellular - prognostic - hepatectomy - afp- tace- hcc- drainage- robotic -
tions - surgery - laparoscopic - pestoperative - cancer - caftinoma - proliferation - crc- immune - expression - tumer- cell- cells- intestinal -
lets - vwd - coagulation - thrombotic - platelet - thrombqis - bleeding - polarization - aunps - reversal - hepatocytes - macrophages -

Category: Endocrine System Diseases value: 3@

Category: Immune System Diseases value: 31

Category: Disorders of Environmental Origin value: 12

Category: Animal Diseases value: 17

Category: Pathological Conditions Signs and Symptoms walue: !

Category: Occupational Diseases value: 11 EaCh indiViduaI CO|OI’ iS
Category: Chemically-Induced Disorders value: 19 .
assigned to a category

Category: Wounds and Injuries wvalue: 14

Category: Diagnosis value: 15
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