ADVANCING ADVERSE DRUG EVENT DETECTION IN SOCIAL MEDIA THROUGH

KNOWLEDGE GRAPH AND GRAPHRAG LLM ARCHITECTURES

Andrew S. Davis, MAL2; Billy Dickson, MS%3; Damir Cavar, PhD?; Danny Valdez, PhD?; Francis M. Tyers, PhD?

1. Indiana University School of Public Health; 2. Indiana University Department of Linguistics; 3. Indiana University Luddy School of Computer Science

Key Terms

Psilocybin Mushrooms: commonly referred to as Problem: The resurgence of psilocybin mushroom use, both recreationally and therapeutically, may potentially lead to an
increase in adverse drug events (ADEs). However, traditional clinical and pharmacological studies often lack comprehensive

“magic mushrooms”, have been used by humans
for millennia due to their psychoactive
compound, psilocybin.

Knowledge Graphs (KGs): structured
representations of concepts and their
interrelations, extracted from large-scale data;
enable Al search engines to uncover novel

attributes, reason over connections, and facilitate

conversational interactions with relevant data
entities.

Erowid: a leading online resource for
psychoactive substances, including psilocybin
mushrooms, housing one of the most extensive
collections of user-reported drug experiences
spanning several decades.

Background

first-person data on these experiences, hindering a full understanding of the associated risks and safety profiles.

Solution & Purpose: This study bridges that data gap on ADEs associated with psilocybin mushroom use by leveraging NLP
and ML techniques to construct and analyze a KG from 3,270 self-reported experiences on Erowid to gain structured
insights into ADEs and their attributes. This approach enhances pharmacovigilance, informing safer psilocybin use practices

and contributing to public health strategies.

Materials & Methods
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Chat with your data!

Welcome to the Knowledge Graph Chat!
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To get started, please 1oad a knowledge graph index from the sdebar and then ask a question belo.
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severe case of that had been creeping up since the beginning. The acute sensation

brought me into a darker, grouchy emotional state as I stalked through the forest looking for a

place to throw up. I had stamped about for about ten minutes wondering what to do when my

friends appeared on the look out for me. They were also experiencing and suggested we Sample Questions

xperiences in our knowiedge graph, You can ask about

g related to the data

go smoke some pot to kill the feeling. It sounded like the best idea to me.

Structured Summary Table for Psilocybin Experience Analysis
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Public Health Impacts

KGs trained on high-quality, abundant,

unstructured, and user-generated data from people

with lived experiences enables real-time interaction
with drug surveillance efforts, making event
detection efficient, data-driven and actionable
across contexts. The following are of direct interest
to public health:

* Automated adverse event detection: Querying
KGs forincreasing reports of negative reactions
for certain drugs and drug classes

* Dynamic Drug Interaction Warning Signs: The
KGs' relationships between substances can help
researchers identify dangerous interactions in
real time

* KGs trained on user-generated data from people
with a history of drug use can help public health
officials track shifting user patterns, including
emerging street names

Pursuing KGs and other advanced Al approaches can

significantly impact public health drug surveillance

in an effort to understand US drug patterns and
behaviors while promoting safety, knowledge, and
education.
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