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ABSTRACT

Large Language Models (LLMs) have emerged as transformative tools in cyber-
security, offering unprecedented capabilities in automating tasks and providing 
deep insights into evolving threats. This chapter explores the dual role of LLMs 
in enhancing cybersecurity—from automating routine operations to generating 
actionable intelligence. By examining real-​world applications, such as threat de-
tection, vulnerability management, and incident response, this chapter highlights 
the potential of LLMs to mitigate risks while addressing their inherent limitations 
and ethical concerns. Special attention is given to the interplay between LLMs and 
quantum-​aware cybersecurity, presenting a forward-​looking perspective on their 
integration into complex, next-​generation security frameworks.
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1. INTRODUCTION

The cybersecurity landscape is undergoing a rapid transformation, driven by 
the integration of advanced technologies like Artificial Intelligence (AI) and Large 
Language Models (LLMs). These tools have revolutionized traditional security prac-
tices, enabling organizations to respond swiftly to sophisticated cyber threats. LLMs, 
with their remarkable capabilities in natural language understanding, contextual 
reasoning, and predictive analysis, are now at the forefront of this transformation. 
This chapter delves into the evolving role of LLMs in cybersecurity, charting their 
progression from automating basic tasks to functioning as intelligent agents in 
defending against complex threats.

1.1 The Evolution of Cybersecurity Needs

As digital ecosystems expand, the complexity and frequency of cyberattacks grow 
exponentially. Traditional defensive strategies, such as signature-​based detection and 
manual threat analysis, are proving inadequate against advanced persistent threats 
(APTs) and zero-​day vulnerabilities. The integration of AI-​driven technologies, 
particularly LLMs, addresses these challenges by enhancing predictive capabilities 
and providing real-​time insights. This shift aligns with the observations of Jones 
and Omar (2024), who emphasize that LLM-​powered frameworks, such as the 
GPT-​2 Enhanced Attack Detection and Defense (GEADD) method, are pivotal for 
countering zero-​day threats.

1.2 Understanding the Potential of LLMs

LLMs, such as OpenAI’s GPT models, leverage extensive datasets to generate 
coherent and contextually relevant outputs. Their application in cybersecurity extends 
from automating routine tasks like log analysis to more complex operations, includ-
ing malware detection and threat prediction. The synthesis of LLMs with machine 
learning, as discussed by Huff et al. (2023), offers biotechnology and healthcare 
organizations an opportunity to strengthen their cybersecurity frameworks against 
diverse threats.

Moreover, recent studies suggest that LLMs can be optimized further using 
synthetic data, enhancing their efficiency and applicability in cybersecurity (Ghol-
ami & Omar, 2023). This adaptability is crucial for addressing domain-​specific 
challenges and managing the vast volumes of unstructured data encountered in 
security operations.



 

 

22 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/large-language-models-in-

cybersecurity/366982

Related Content

Revolutionizing Conversational AI: Unleashing the Power of ChatGPT-Based

Applications in Generative AI and Natural Language Processing
C. V. Suresh Babuand P. M. Akshara (2024). Advanced Applications of Generative AI

and Natural Language Processing Models (pp. 228-248).

www.irma-international.org/chapter/revolutionizing-conversational-ai/335840

Knowledge-Based Support to the Treatment of Exceptions in Computer

Interpretable Clinical Guidelines
Alessio Bottrighi, Giorgio Leonardi, Luca Piovesanand Paolo Terenziani (2020).

Natural Language Processing: Concepts, Methodologies, Tools, and Applications

(pp. 658-687).

www.irma-international.org/chapter/knowledge-based-support-to-the-treatment-of-exceptions-in-

computer-interpretable-clinical-guidelines/239959

How Games Improve Language in People With Language Dysfunctions
Robert Wahlstedt (2020). Natural Language Processing: Concepts, Methodologies,

Tools, and Applications  (pp. 1489-1505).

www.irma-international.org/chapter/how-games-improve-language-in-people-with-language-

dysfunctions/240000

LLMs for Quantum-Aware Threat Detection and Incident Response
Luay Albtosh (2025). Leveraging Large Language Models for Quantum-Aware

Cybersecurity (pp. 105-142).

www.irma-international.org/chapter/llms-for-quantum-aware-threat-detection-and-incident-

response/366977

Nation-State Cyber Attacks on Critical Infrastructure: A Case Study and

Analysis of the 2014 Sony Pictures Hack by North Korea
Ngozi Tracy Aleke, Ivan Livingstone Zziwaand Kwame Opoku-Appiah (2025).

Leveraging Large Language Models for Quantum-Aware Cybersecurity (pp. 143-

168).

www.irma-international.org/chapter/nation-state-cyber-attacks-on-critical-infrastructure/366978

http://www.igi-global.com/chapter/large-language-models-in-cybersecurity/366982
http://www.igi-global.com/chapter/large-language-models-in-cybersecurity/366982
http://www.igi-global.com/chapter/large-language-models-in-cybersecurity/366982
http://www.irma-international.org/chapter/revolutionizing-conversational-ai/335840
http://www.irma-international.org/chapter/knowledge-based-support-to-the-treatment-of-exceptions-in-computer-interpretable-clinical-guidelines/239959
http://www.irma-international.org/chapter/knowledge-based-support-to-the-treatment-of-exceptions-in-computer-interpretable-clinical-guidelines/239959
http://www.irma-international.org/chapter/how-games-improve-language-in-people-with-language-dysfunctions/240000
http://www.irma-international.org/chapter/how-games-improve-language-in-people-with-language-dysfunctions/240000
http://www.irma-international.org/chapter/llms-for-quantum-aware-threat-detection-and-incident-response/366977
http://www.irma-international.org/chapter/llms-for-quantum-aware-threat-detection-and-incident-response/366977
http://www.irma-international.org/chapter/nation-state-cyber-attacks-on-critical-infrastructure/366978

