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Construction of a graph database with integrated drug-drug interaction
information and verification of its consistency with Japanese drug label
information.

Yukinobu Kawakami*t "2, Takuya Matsuda™, Noriaki Hidaka™, Mamoru Tanaka™?, Eizen Kimura™
*1 Ehime University Graduate School of Medicine Department of Medical Informatics,
*2 Ehime University Hospital Department of Pharmacy

Drug-drug interactions (DDIs) are among the most critical causes of predictable drug-related adverse events. In
Japan, pharmacists usually refer to the interactions listed in the drug label information. However, it has been reported
that such information alone is not enough, and we may overlook serious DDIs. In addition, most drug information
databases in Japan are commercial, and not all medical institutions can afford them. In this study, we constructed
the graph database of DDIs on Neo4;j using the merged dataset from several open DDI databases. Then verified the
consistency of the interaction network of high-risk drugs that have been prescribed frequently at Ehime University
Hospital. We have confirmed discrepancies between the integrated DDI graph database and the contraindications
listed in the drug label information. Some DDI cases classified as "Precautions for Co-administration" in the
Japanese drug label information were classified as "Contraindications for Co-administration" in the integrated DDI
graph database. We will investigate the differences between the DDIs databases to see if we can gain more valuable

insight into the DDIs.
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Source Number of DDIs
renchDB 62,047
KEGG DDI 52,104
DrugBank 24,103
HIV 19,198
World Vista 13,693
HEP 11,194
OSCAR 10,325
ONC Non-interruptive 2,101
ONC High Priority 1,930
NDF-RT 1,876
DDI Corpus 2013 787
DDI Corpus 2011 334
NLM Corpus 238
PK Corpus 146
CredibleMeds 83
Total 200,159
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X1 Warfarin [ZB8§9 % Neodj IHREFER
WED/—FM DrugBank Da—F (EER) THY . ThE
. DBO00682 : Warfarin, DB00199 : Erythromycin. DB00501 :
Cimetidine, DB01110: Miconazole, DB01323: St. John's Wort
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Source Severity Description Number of DDIs
CI Contraindicated. 1,820
FrenchDB AD Avoid if possible. 5,556
PE Precaution for use, mainly pharmacocinetic interaction. 12,504
PC Take into account, mainly pharmacodynamic interaction. 42,167
3 Significance 1 is the lowest and 3 is highest value. 451
OSCAR 2 2,799
5,858
1,217
ONC Non-interruptive ~ None A consensus list of DDIs that are recommended by the Office of 2,101
the National Coordinator for use in non-interruptive alerts.
ONC High Priority None A consensus list of DDIs that are recommended by the Office of 1,930
the National Coordinator as high priority for inclusion in alerting
systems.
NDF-RT Critical The NDF-RT system assigned a severity level of “Critical” for 688
Significant DDIs that were thought by the system’s developers to be of 1,188
generally greater concern than those labeled as “Significant”.
Total 77,062
%3 BAOEWEEARERLOAOEERFNXERRLOLE
Warfarin Aspirin Duloxetine Olanzapine
FrenchDB (CI) Miconazole Fluvoxamine Cabergoline
St. John's Wort Enoxacin™ Quinagolide™
Iproniazid™
OSCAR (3) Erythromycin
Cimetidine
ONC High Priority Tranylcypromine™
(None) Phenelzine™
Source Selegiline.
(Severity) Procarbazm§ .
Isocarboxazid”
NDF-RT (Critical) Methotrexate Linezolid Cisapride™
Ascorbic acid Tranylcypromine™
Phenelzine™
Procarbazine
Isocarboxazid™
Drug label information =~ Miconazole Selegiline Adrenaline
(Contraindications for Menatetrenone Rasagiline
Co-administration) Iguratimod Safinamide
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