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Approaches to resolve multidrug therapy related adverse drug events using the Japanese Adverse Drug

Event Report (JADER) database.

Adverse drug events (ADEs) resulting from drug-drug interactions (DDIs) are preventable by
avoiding concomitant use of the target drugs. Therefore, early detection and transmission of
information on DDIs occurring post-marketing is a strong requirement. In Japan, the Pharmaceuticals
and Medical Devices Agency (PMDA), which was established in 2004, began collecting ADE cases
occurring post-marketing, and in April 2012, the database was made available on the PMDA website
as the Japanese Adverse Drug event report (JADER) database and used it for pharmacovigilance.

Currently in Japan, the population is aging more rapidly, and the number of used drugs is increasing
due to elderly patients with multiple comorbidities. Multidrug therapy (generally known as
polypharmacy) increases the risk of ADEs, and this is a medical problem that should be solved.
Therefore, one clinical strategy is to reduce the number of drugs used, i.e., deprescribing. However,
little is known about the specific three or more drug interactions (multiple DDIs) that are potential in
polypharmacy, and there is currently insufficient information on multidrug therapy related ADEs that
should be noted in patients with polypharmacy. On the other hand, the newly identified pairwise DDIs
are listed in pharmaceutical package inserts, which is causing DDIs alert fatigue for physicians. In this
study, I attempted to solve various problems of multidrug therapy related ADEs in Japan by using the
JADER database. If new approaches to preventing the occurrence of multidrug therapy related ADEs
can be proposed, it is expected that patients will be able to lead safe and healthy lives through the
construction of appropriate prescription designs and support for drug treatment.

Section 1: Data structure of JADER and its application to research

JADER database consists of four csv files, each with a common identification number. In Section 1,
I surveyed the data structure of JADER database and created the programs necessary to perform the
common data processing (extraction of cases, file integration, and data cleaning) in Sections 2 to 5
below, using the R language.

Section 2: Categorization and characterization of ADEs based on age and number of
prescription drugs in patients with ADEs

Elderly patients are more susceptible to ADEs due to changes in physiological function associated
with aging. In addition, they are likely to become polypharmacy due to treatments for multiple
comorbidities. The use of more than five or six drugs significantly increases the risk of ADEs
occurrence, and deprescribing based on the number of used drugs is recommended. However, the
decrease in risk factors due to deprescription is considered to be different for each ADEs. In Section

2, I used logistic regression analysis to categorize the 100 ADEs most frequently reported to JADER



database from the viewpoints of aging and polypharmacy. The analysis showed that electrolyte
abnormality, renal disorder, and respiratory disorder were classified as ADEs that require attention in
elderly patients with polypharmacy. On the other hand, the results of the analysis suggested that
polypharmacy may not be a risk factor for fall and delirium, these are ADEs that require continued
vigilance after deprescribing.

Section 3: Detection of multiple DDIs using decision tree analysis with the case of
rhabdomyolysis

JADER database has been expected to be used as a resource for the detection of multiple DDIs,
however its use has been limited to the discovery of pair wise DDI signals. Therefore, I focus on
decision tree analysis to search for multiple DDIs that increase the risk of multidrug therapy related
ADEs. Using rhabdomyolysis as an example, in which polypharmacy was suggested to be a risk factor
in Section 2, I attempted to identify concomitant medications that cause DDIs, and found multiple
DDI signals with three medications (pitavastatin, allopurinol, and valsartan).

Section 4: Pathological verification of the rhabdomyolysis with the discovered three drugs
pitavastatin, allopurinol, and valsartan.

In Section 3, I found a potentially increased risk of rhabdomyolysis with the combination of
pitavastatin, allopurinol and valsartan by using decision tree analysis for JADER database. In Section
4, I verified the risk of rhabdomyolysis in rats treated with pitavastatin, allopurinol and valsartan. In
the three-drug combination group, individuals with elevated blood creatine kinase and plasma
myoglobin levels and necrosis of the leg muscles were observed, whereas no rhabdomyolysis was
observed in the pitavastatin monotherapy or two-drug combination group.

Section 5: Actual administration of "drug pairs of contraindications for coadministration" and
occurrence of ADEs in pharmaceutical package inserts

Many medical institutions have introduced a DDI alert system. However, the repeated DDI alerts
cause alert fatigue among physicians, and it would result in important DDI alerts being overridden.
On the other hand, there have been no studies focusing on follow-up after alert override. In Section 5,
I investigated the occurrence of DDIs with drug pairs of contraindications for coadministration in
clinical practice and the recognition of DDIs. Of the 2,121 drug pairs of contraindications for
coadministration, only 43 were reported to JADER as ADEs due to DDIs, and the combinations with
the highest number of cases and recognition of DDIs were warfarin and miconazole, azathioprine and
febuxostat, and warfarin and iguratimod. These combinations are particularly important and need to
be fed back to clinical practice.

In this study, I identified ADEs that should be considered in polypharmacy, proposed a method for
detecting multiple DDIs, and clarified the DDIs that cause ADEs due to drug pairs of contraindications
for coadministration. I believe that the results of this study will help to efficiently and effectively solve

various problems related to multidrug therapy related ADEs.
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