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*» Accelerating drug discovery with cutting-edge generative Al

< Empowering pharma R&D through predictive analytics & quantum insights
*+ Designing novel molecules with Al-guided creativity

*+ Predicting clinical trial outcomes with data-driven accuracy

*» Optimizing real-world performance across the drug lifecycle

* One unified platform for Al-powered innovation in healthcare

MGintelligence empowers researchers, biotech firms, and pharma leaders to make
faster, smarter decisions-with Al at the core. :



Obijective

* To develop a machine learning model that predicts the likelihood of serious adverse drug

outcomes (such as death or hospitalization) using real-world post-marketing surveillance
data from FAERS.

Why It Matters

*»+ Adverse Drug Events (ADEs) are a leading cause of patient harm and healthcare costs
globally.

*» Most serious ADEs are detected only after market approval, often too late to prevent
irreversible outcomes.

+» Traditional pharmacovigilance is manual and reactive, causing delays in identifying safety
risks.

Al-Powered Impact

v' Enables early detection of safety signals from large post-marketing datasets like FAERS
v' Supports proactive interventions and faster regulatory response

v" Improves patient safety and enhances public trust in medications




+» Dataset: U.S. FDA Adverse Event Reporting System (FAERS)

* Quarter: Q1 2024 (most recent available)

** Files Used:
» DEMO24Q1.txt — Patient demographics (age, sex, country)
» DRUG24Q1.txt — Suspected drug information (drug name, role)
» REAC24Q1.txt — Reported adverse events (preferred terms)
» 0OUTC24Q1.txt — Clinical outcomes (e.g., death, hospitalization)

* Target Variable:
Binary outcome derived from outc_cod1
» 0 = Serious outcome (DE: Death)
» 1= All other outcomes

s Sample Size:
» Final merged dataset: 406,184 records
» Each record represents a drug-event-patient combination



Model Performance — XGBoost Algorithm for Adverse

Outcome Prediction

Performance Metrics
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Performance Metrics (Train vs. Test):

s Accuracy: ~93% (Test)

*» Precision, Recall, F1 Score, all consistently
high, indicating robust generalization and
minimal overfitting.

+» Matthews Correlation Coefficient:

A balanced metric even with class imbalance
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Model generalizes well from training to real-world post-marketing data
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Confusion Matrices:

% Train Set: High prediction accuracy across all
status categories

% Test Set: Strong generalization with balanced
classification across multiple trial statuses
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Key Takeaways & Clinical Relevance

* Early Ildentification of High-Risk Drug-Event Pairs:
Al model can predict adverse outcomes (e.g., death) using demographic, drug, and
reaction data. Enables proactive pharmacovigilance before harm escalates.

*

Scalable Post-Marketing Safety Surveillance
Model trained on 400,000+ FAERS reports generalizes well to unseen data. Allows
continuous, automated signal detection from large safety databases.

)

*

Resource Optimization for PharmaFocus
medical review efforts on drug-event pairs most likely to result in serious outcomes.
Supports smarter case triage, reducing manual burden on safety teams.
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Regulatory Readiness & Compliance
Predictive analytics enhance responsiveness to FDA and EMA signal detection
requirements. Builds a strong foundation for Al-enabled pharmacovigilance workflows

ML-powered models can augment traditional safety monitoring with real-time insights, helping drug
developers and regulators protect patients, meet compliance faster, and reduce risk.



Strategic Value for Sponsors & CROs

» Early Risk Prediction
» |dentify high-risk drug-event combinations before escalation
> Prioritize safety signals that require faster investigation
s Cost Reduction & Operational Efficiency
» Reduce manual review burden with Al-based triage
» Focus safety resources on critical cases, not volume
» Accelerated Decision-Making
+ Enable data-driven go/no-go decisions in post-marketing surveillance
> Improve timelines for label updates, safety alerts, and regulatory response
» Competitive Differentiation
> Leverage AlI/ML in safety analytics to position as an innovation-driven sponsor or CRO
» Offer value-added pharmacovigilance services to clients
s Global Compliance & Readiness
» Scalable solution aligned with regulatory expectations (FDA, EMA)Supports periodic safety
update reports (PSUR) and signal detection mandates
» Supports periodic safety update reports (PSUR) and signal detection mandates

ML-powered drug analytics enhances pharmacovigilance, de-risks portfolios, and strengthens
sponsor-CRO collaborations—a strategic edge in today’s Al-driven life sciences landscape.



s Expand Across Therapeutic Areas
» Apply modeling to immunology, rare diseases, and high-risk domains
> Build disease-specific models for tailored safety predictions

*» Integrate Unstructured Data with NLP
» Extract risk factors from trial protocols, publications, and patient narratives
» Enhance feature depth using natural language processing (NLP)

* Develop Interactive Risk Intelligence Dashboards
» Create real-time dashboards for trial outcome prediction, safety scoring, and portfolio analytics
» Enable custom filtering by drug, sponsor, region, or event type

* Launch as a Custom Analytics Offering
» Package as a scalable service for pharma sponsors, CROs, and regulatory partners
» Drive strategic decisions with Al-powered pharmacovigilance and trial risk intelligence



Contact or Call to Action

Website: www.mgintelligence.orq

Email: gayathrikg@mgintelligence.org


http://www.mgintelligence.org/
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