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Abstract:

The integration of Artificial Intelligence (AI) into medical education is revolutionizing traditional
learning approaches, promoting deeper understanding and fostering collaboration across disciplines.
ChatGPT, an advanced conversational Al, has demonstrated considerable potential in advancing
pharmacology education by generating case-based scenarios that support diverse integration
strategies: horizontal, vertical, spiral, multidisciplinary, interdisciplinary, and transdisciplinary.
These strategies help students connect theoretical foundations with clinical applications, making
learning more relevant and engaging.

This paper presents examples of ChatGPT-generated scenarios for each integration type. Horizontal
integration highlights the exploration of antibiotic options for bacterial infections within
pharmacology. Vertical integration demonstrates the linkage of foundational sciences to clinical
practice, such as managing chronic osteomyelitis in diabetic patients. Spiral integration revisits
complex topics, deepening understanding through scenarios like biofilm-associated antibiotic
resistance. Multidisciplinary and interdisciplinary approaches encourage collaboration among
healthcare professionals and consideration of social, ethical, and economic factors in clinical
decisions. Transdisciplinary integration addresses broader public health challenges, such as
combating antimicrobial resistance.

The advantages of this Al-driven approach include increased engagement, personalized learning
experiences, and effective cross-disciplinary collaboration, while challenges such as the potential
for misinformation, content bias, and ethical dilemmas must be acknowledged. Future efforts should
focus on assessing learning outcomes, refining curriculum design, establishing ethical guidelines,
and training educators to optimize Al utilization. When used with appropriate faculty oversight,
ChatGPT offers the potential to revolutionize pharmacology education by fostering critical thinking,
interdisciplinary teamwork, and innovation in medical training.

Keywords: Artificial Intelligence, ChatGPT, Pharmacology Education, Integration Approaches,
Interdisciplinary Learning

Introduction

The integration of artificial intelligence (Al) into medical education has emerged as a transformative approach,
fostering deeper learning and cross-disciplinary collaboration.!'! ChatGPT holds promise for enhancing
pharmacology education by generating case scenarios with questions that promote various types of integration,
including horizontal, vertical, spiral, multidisciplinary, interdisciplinary, and transdisciplinary approaches. ! Such
integration is crucial in helping students link theoretical knowledge with clinical practice, making learning more
relevant and engaging.

ChatGPT generated Case Scenario with Questions Examples

Horizontal Integration

This approach connects related concepts within the same subject, such as discussing antibiotic options for treating
a bacterial infection.

Case Scenario: A 60-year-old male presents with fever and abdominal pain, diagnosed with an intra-abdominal
infection.

What antibiotic options would you consider for an ESBL-producing Escherichia coli infection?

346



TPM Vol. 32, No. S5, 2025 )

ISSN: 1972-6325
https://www.tpmap.org/

Open Access

How do pharmacokinetic properties influence the choice of antibiotics for treating liver abscesses?
What measures can be taken to prevent the emergence of multidrug-resistant organisms?

Vertical Integration

This type links basic science knowledge with clinical practice, showing the relevance of foundational concepts to
patient care.

Case Scenario: A 55-year-old diabetic male with chronic foot pain and a non-healing ulcer, presenting with
chronic osteomyelitis.

What is the pathophysiology of chronic osteomyelitis, and how does diabetes complicate infection management?
How would you tailor antibiotic therapy as the infection progresses and cultures reveal multidrug-resistant
organisms?

What are the long-term strategies for managing antibiotic resistance in bone infections?

Spiral Integration

Topics are revisited over time with increasing complexity, allowing for deeper understanding and retention.
Case Scenario: A revisited case of antibiotic-resistant osteomyelitis, now with extensive bone involvement and
biofilm formation.

What surgical considerations must be evaluated in managing bone infections with biofilm?

How does biofilm formation impact the choice and effectiveness of antibiotic therapy?

What roles do specialists play in managing chronic infections?

Multidisciplinary Integration

This involves collaboration among different healthcare fields to manage a patient's condition effectively.

Case Scenario: A patient develops a surgical site infection post-operatively.

How would you approach antibiotic therapy in collaboration with surgeons and microbiologists?

What role does a pharmacologist play in optimizing antimicrobial therapy?

How do infection control measures differ in surgical versus non-surgical settings?

Interdisciplinary Integration

It incorporates social, ethical, and economic factors into clinical decision-making.

Case Scenario: A patient requests antibiotics for a viral upper respiratory tract infection.

How do social and economic factors influence decisions on prescribing antibiotics for viral infections?

What ethical principles guide antibiotic stewardship and patient education?

How can healthcare professionals collaborate to promote appropriate antibiotic use while considering societal
impacts?

Transdisciplinary Integration

This addresses complex, real-world problems that require collaboration across multiple fields.

Case Scenario: A community experiences an increase in antibiotic-resistant infections.

What public health strategies could address the threat of antimicrobial resistance?

How can healthcare providers, policymakers, and the public work together to implement effective interventions?
What are the long-term implications of antimicrobial resistance for healthcare systems worldwide?

Pros and Cons

Pros: Enhanced engagement, personalized learning, easy accessibility, and effective cross-disciplinary
integration.

Cons: Risk of misinformation, content bias, over-reliance on Al, and ethical concerns.

Future Directions

Research on learning outcomes, curriculum design for progressive integration, development of ethical
frameworks, faculty training, and criteria for assessing Al impact are crucial. Thoughtful integration of ChatGPT,
supported by faculty oversight, can transform pharmacology education by promoting critical thinking and
collaboration across disciplines.
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