Integrated Data Mining and Systems Pharmacology to Explore the Comparative Safety of
Brand-Name and Generic Drugs
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Introduction

e The introduction of generics into the market yields approximately $10 billion consumer

savings per year!

« Along the time, there have been perceptions about generic drugs bio-inequivalence,
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Methods

We have undertaken a multidisciplinary approach that integrates data mining and systems
pharmacology to elucidate and explain possible differences between brand name and
generic AEDs

which can be reflected by the purported lack of efficacy or the adverse events (AE)

the controversy over generic-brand drug substitution

brand drug substitution

1. To compare the i) number, ii) final outcome and iii) nature of AE from three brand name

and generic AEDs: Phenytoin, Levetiracetam and Gabapentin

2. To unearth hypotheses about the mechanistic origin of potential differences between

brand name and generic AEDs

Antiepileptic drugs (AEDs), which were recently linked with an increased risk of suicidal
thoughts or actions?! and clinicians claim of lack of efficacy, have been at the epicenter of

An impetus exists to mechanistically explore the controversy over antiepileptic generic-

Data Mining Approach

1. Implement a SAS code to mine the AE records from the three AEDs in the FDA Adverse
Event Reporting System (FAERS?)

. Assess the age, weight and gender as potential confounders in the current study

Retrieve the frequency of AE and the corresponding final outcome for the brand name

and generic AEDs throughout a 10-year time window (2004 to 2014)

4. ldentify the 5 most commonly reported AE for the two drug categories

Systems Pharmacology Approach

5. Exploit the Molecular Analysis of Side Effects (MASE?) integrated software platform to

shed light on molecular drug targets and pathways

Data Mining Approa
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Figure 1: Frequency of AE per Year Quarter over a 10-year period for brand name and generic drugs. The difference in AE between the two drug categories is not compelling, although prescription data are required for an
unbiased comparison of AE frequency.
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Figure 2: Final patient outcome as a result of the AE shown in Figure 1. The majority of AE led to Other serious outcomes or Hospitalization in both brand name and generic drugs and across all three AEDs.
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Table 1: Nature of the 5 most common AE reported from 2004 to 2014 for the three AEDs. In some instances, the nature of the prevailing AE differs between brand name and generic drugs. In what follows, thrombocytopenia is used

separated into CYP enzymes, transporters and other

P Enzymes PRR (CI PRR)
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ICytochrome p450 2¢18
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as an example to demonstrate how MASE can be exploited to molecularly dissect differences between brand name and generic AEDs.

Systems Pharmacology Approac

Table 2: Top 20 molecular targets of Levetiracetam ranked by proportional reporting ratio (PRR) and

Conclusions

v No clinically significant differences were found in the characteristics of the two groups
(data not shown), brand name vs generic drug consumers, and therefore no
confounders were taken into consideration

PRR (CI PRR)
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200 (199-2.00) v No compelling difference was noted between the AE frequency and the final outcome of

Scrumn albumin
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v" Prescription data are required for an unbiased comparison of AE frequency

v Differences in the nature of the prevalent AE were observed between brand name and

2232(22.19-22.46)

Gamma-aminobutyric-acid
receptor subunit alpha-1
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generic AEDs; MASE was used to generate a hypothesis about the molecular basis of a
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v Our approach can be potentially applied to any drug class of interest

n/a

v' Prostaglandin g/h synthase 1, also known as COX-1, promotes platelet aggregation3
v" Hypothesis: Thrombocytopenia could result from excessive COX-1 inhibition by

Levetiracetam
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