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Creation of high-risk adverse event signals using data mining based on
computational science

Noguchi, Yoshihiro
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A comprehensive analysis using two different databases in Japan, the JADER
and the JMDC Claims Database, showed that DPP-4 inhibitors, which are widely used in Japan, have a

non-inferior risk of cardiovascular events compared to metformin, which is used as the first-line
drug in the United States and Europe.

The signal detected in the spontaneous reporting database is the creation of a clinical hypothesis.
I believe that this study has created an environment for validation using databases with higher
levels of evidence in order to make the signals more evidence-based.
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Table. Number and signal score of adverse events.

IC (95% Credible
Adverse Event Drug Class/Drug N1 Interval)
Major cardiovascular events DPP-4 inhibitors 249 0.22 (0.03-0.40)
Metformin 40 —0.53 (—0.98-—-0.07)
Mpyocardial infarction DPP-4 inhibitors 162 1.21 (0.87-1.55)
Metformin 19 0.73 (0.004-1.46)
Heart failure DPP-4 inhibitors 75 0.40 (0.17-0.63)
Metformin 15 —0.78 (—1.43-—0.13)
Stroke DPP-4 inhibitors 174 —0.07 (—0.30-0.15)
Metformin 25 —0.96 (—1.53——-0.39)

DPP-4: dipeptidyl peptidase-4, IC: information component, N11: number of reports.

Real-World Evidence Study

-1. Cohort
5,531 DPP-4 2,857
11 2,474 DPP-4 2,474
52.2+9.74 + 3,499 70.3%
33.1x11.3 DPP-4 32.6x11.7
33.6£10.9
-2. Outcomes
DPP-4 239 9.7 244 9.9
DPP-4 288 11.6
270 10.9 DPP-4 99
4.0% 114 4.6% DPP-4
161 6.5 149 6.0
DPP-4 HR 1.01 95% CI: 0.84-1.20
0.89 95% ClI:0.68-1.16 1.11 95% CI:0.94-1.31 1.12 95%
Cl: 0.89-1.40 1.06 95% CI: 0.93-1.21 Figure
HR (95% CI)

1.01 (0.84 — 1.20)
0.89 (0.68 - 1.16)
1.11 (0.94 — 1.31)
1.12 (0.89 — 1.40)

1.06 (0.93-1.21)

Major cardiovascular events »—-L—«
Myocardial infarction &
Heart failure —— -
Stroke &
All cardiovascular events ———
0.. 5 0.'7 0?9 1?1 1‘:3 ¥

1.5

Figure. The hazard ratio of dipeptidyl Peptidase-4 (DPP-4) inhibitor use vs. metformin use.
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