ifis
Institut fiir Informationssysteme
Technische Universitat Braunschweig

Ranking Narrative Query Graphs for
Biomedical Document Retrieval

Hermann Kroll, Pascal Sackhoff, Timo Breuer,
Ralf Schenkel and Wolf-Tilo Balke

Institute for Information Systems
TU Braunschweig, Germany




Narrative Service

s 3 e oo
@ Plaratve Seivice @ Last updated: 2024.11.21 Search Drug Overviews Long COVID Overview Help Impressum b ::i'l':i;l"““"‘“""“@ ifis

Metformin TUB chweig Institut fGr Infe t b
= i ot o formatomyeme
Suggestadrg  Search History @ PubPharm e

If you want to cite our system or are interested in more information, see 10.1007/s00799-023-00356-3

Metformin
Molecular Formula:  G4H11NS Query Builder Keyword Search

\N/ NH, Molecular Mass: 129.17
/&N ALogP: -1.03 Metformin treats v Diabetes Mellitus Add Search
LogP*: -0.92
H

H N Acid pKA™: - Search History,
H Basic pKA*: 1233
ng"::;;:m,e -5.62 How to Search: @
InChl  1S/C4H11N5ic1-9(2)4(7)8-3(5)6/h1-2H3,(H5,5.6,7,8)
See ChEMBL: CHEMBL1431
Structure Search: PubPharm
Data Source: Results: @
- - . - . PubMed (Help)
_ Indications (Study Phase via clinicaltrials.gov) O LitCovid (Help) I stest Piiblications: First <
Overview [J Long Covid (Help) 7 v
. . . . : 7 Search in result titles:
(55 Diabetes Melitus ) @  Diabetes Meliitus, Type 2 @ER) @ Ne rj (Gownd:19.Frezrints ) )
g ] via ZBMED (Help) search in result titles

Obesity @ ® Syndrome @ @ Diabetes, Gestational @ ( Results by year
Death G) @  Acidosis, Lactic @) @  Weight Loss @D @

7164 Documents

Indications 1256 O
g
2024 $PubPharm Document Content
) ; . . +
_ Hyperglycemia @ @ Weight Gain @ ® Myotonic Dystrophy o Gestational diabetes mellitus: relationship of adverse outcomes with severity of disease. -
E—— pr—n @Vlssu:hz.at@n by: in: The journal of maternal-fetal & neonatal medicine : the official journal of the European Association of Perinatal -_— —
arget Interactions Metabalic Diseases @ @ Colorectal Neoplasms @ @ Metab p Missljf::zgnomy Medicine, the Federation of Asia and Oceania Perinatal Societies, the International Society of Perinatal Obstetricians, Vol.
37 No. 1 (Dec 2024) | 12/2024 -
Classifications: by: Karkia, R | Giacchino, T | Hii, F | Bradshaw, C | Ramadan, G | 1+
[J Pharm. Technology PMID: 38844413
Administration Filter by type:
[J Systematic Review Provenance

Delayed-Action Preparations @ Tablets @ Injections @ .

Dosage Forms @ Injections, Intraperitoneal @ Liposomes @ modified release tablets @ Microspheres @ granulate @

sy gy ~—re oy

Adverse Effects 757
Injections, Subcutaneous @ Drug Delivery Systems @ Powders @ mucoadhesive preparations @ Micelles @ pellets @ microneedle @

Pharmaceutical Vehicles @ Emulsions @ Suspensions 0 Insulin Infusion Systems @ Injections, Intravenous e Suppositories e Spray e

Recent Papers 10

www.narrative.pubpharm.de

Ranking Narrative Query Graphs — Hermann Kroll — TU Braunschweig


http://www.narrative.pubpharm.de/

Document Graphs

View Paper Open in a new tabo‘ X

Al Gestational diabetes mellitus: relationship of adverse outcomes with

severity of disease.
Disease

Karkia, R | Giacchino, T | Hii, F | Bradshaw, C | Ramadan, G | Akolekar, R

v
_ The journal of maternal-fetal & neonatal medicine : the official journal of the European
Gene Association of Perinatal Medicine, the Federation of Asia and O ia Perinatal Societies, the
International Society of Perinatal Obstetricians, Vol. 37 No. 1 (Dec 2024)
12/2024 e thod

AIMS: To derive accurate estimates of figk of maternal and neonatal complications in Women with

gestational diabetes mellitus (GDM) and to investigate the association of the effect size of these
K8 on subgroups of GOM managed with GETBAAHOATIGAYGN, ML and ASulin (EFEpY.

METHODS: This was a large retrospective Eohortistidy undertaken at a large maternity unit in the
United Kingdom between January 2010 and June 2022. We included singleton pregnancies that
booked at our unit at 11-13 weeks' gestation. The rates of maternal and neonatal complications in
pregnancies with GDM that were managed by a muitidisciplinary team (MDT) in the specialist high-
risk clinic were compared to those in non-diabetic pregnancies. We stratified pregnancies with

method.

frethbd preproinsulin//ins.

GDM into those that were managed with diet, fietformin and iASUliA to pregnancies without method it

diabetes. Logistic regression@nalysis was carried out to determine fiSk8 of pregnancy compares

complications in pregnancies with GDM and its treatment subgroups. RiSKS were expressed as

absolute figks (AR) and 6ddsiatio (OR) (95% Gonfidence intervals [CI]). Forest plots were used to

graphically demonstrate fi§k8. RESULTS: The study population included 51,211 singleton ) < \ Diabetes Melitus™
pregnancies including 2089 (4.1%) with GDM and 49,122 (95.9%) controls without diabetes. In inducesicomparesitteale N/l e -

pregnancies with GDM, there were 1247 (59.7%) pregnancies managed with diet, 451 (21.6%) Biabetes; Gestational>
with metfermin and 391 (18.7%) who required iigllin for maintaining euglycaemia. Pregnancies
with GDM had higher maternal age, body/massindex (BMI), higher rates of Afro-Caribbean and
South Asian racial origin and higher rates of chronic hypertension. In pregnancies with GDM
compared to non-diabetic controls, there was an increased rate of preterm delivery, delivery of
LGA neonate, polyhydramnios, preeclampsia, need for IOL, elective and emergency CS and PPH
whereas the rate of delivery of SGA and likelihood of an unassisted I i

Center ¢ Fullscreen

www.narrative.pubpharm.de

Ranking Narrative Query Graphs — Hermann Kroll — TU Braunschweig


http://www.narrative.pubpharm.de/

Ranking
Narrative Query Graphs

O https://github.com/HermannKroll/RankingNarrative QueryGraphs/

GitHub



https://github.com/HermannKroll/RankingNarrativeQueryGraphs/

Discovery System

Document Collection Document Graphs Structured Repository

) | F000] b

Sl

Entity Linking = = Cleaning
: D o0l *

Information Extraction Loading

™

Pre-Processing

= 3O mmp O == I mm BB

Graph Pattern
User Query Matching Matches Structured

Visualization

Query Processing

Ranking Narrative Query Graphs — Hermann Kroll — TU Braunschweig



Research Questions

* Problem: graph-based retrieval matches queries isomorphically

—i.e., all correct answers show the same level of relevance

 Research Question:

— So, how can graph-based document representations be effectively
ranked for document retrieval purposes

Ranking Narrative Query Graphs — Hermann Kroll — TU Braunschweig



@ Method Design

Query Internal Query Representation Full Match Ranked

. % .' .e .o Documents
Graph Pattern 1. |=
. MESH:D003920 (a) OR - =

MESH:D003922 (b) OR Matching Full Match Ranking

MESH:D003924 (c) OR I -
associated

> & Q
[ —

Partial Match. .‘ 3 o=

Documents Matched Fragments
e tf-idf
¢ coverage

* extraction confidence

Ranking Narrative Query Graphs — Hermann Kroll — TU Braunschweig 7




@ Partial Matching

D O—@—0-

Documents Matched Fragments

- Full Matches

- Partial Matches

Ranking Narrative Query Graphs — Hermann Kroll — TU Braunschweig




Evaluation



Evaluation on PM2020

Ranking Method Recall@1000 nDCG@10 nDCG@20 nDCG@100 P@10 P@20 P@100
Old System [11] 0.31 0.37 0.37 0.36 0.42 0.38 0.21
Full Match 0.31 0.37 0.37 0.36 0.42 0.38 0.22
+ GraphRank 0.31 0.42 0.41 0.38 0.45 0.40 0.22
+ BM25 0.31 0.46 0.43 0.40 0.45 0.39 0.22
+ Ontology 0.45 0.33 0.33 0.37 0.41 0.36 0.24
+ Ontology + GraphRank 0.45 0.44 0.43 0.43 048 0.42 0.25
+ Ontology + BM25 0.45 0.47 0.46 0.45 0.47 0.42 0.25
Partial Match 0.78 0.40 0.42 0.48 0.46 0.42 0.29
+ GraphRank 0.78 0.50 0.49 0.50 0.55 0.47 0.28
+ BM25 0.78 0.53 0.52 0.55 0.53 0.47 0.30
+ Ontology 0.86 0.33 0.34 0.44 0.41 0.36 0.28
+ Ontology + GraphRank 0.86 0.47 0.48 0.51 0.52 0.47 0.29
+ Ontology + BM25 0.86 0.50 0.51 0.55 0.51 0.47 0.30
Native BM25 (Baseline) 0.79 0.48 0.46 0.49 0.48 0.42 0.28

concept-centric information needs (good graph representation)
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Evaluation on PM2020
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Limitations shown on TREC COVID

Strategy Recall@1000 nDCG@10 nDCG@20 P@10 P@20
TREC COVID 2020 - Topics (25/50) - Abstracts
Partial Match 0.26 0.54 0.51 0.61 0.57
+ GraphRank 0.26 0.61 0.59 0.68 0.64
Native BM25 (Baseline) 0.47 0.71 0.68 0.79 0.75
TREC COVID 2020 - Topics (25/50) - Fulltexts
Partial Match 0.39 0.52 0.49 0.58 0.54
+ GraphRank 0.39 0.58 0.56 0.64 0.63
Native BM25 (Baseline) 0.48 0.71 0.70 0.80 0.78

25 of 50 topics could not be translated to query graphs because they were
either not concept-interaction centric or concepts were missing,
e.g. school closings during COVID
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Conclusion

* “If queries were concept-centric and the system knew those
concepts, our methods outperformed BM25. However, not all
information needs could be translated successfully because concepts

were missing or lack of expressiveness.”

~ claimed by our paper

* Briefly, our graph-based ranking methods ...
— Improve retrieval for an existing discovery system (precision and recall)

— |s open source + technical report available on arXiv ©
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