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Abstract 
This paper presents a comprehensive review of Agentic AI frameworks in cy-
bersecurity, with particular emphasis on autonomous threat detection and adap-
tive incident response. As cyber threats continue to evolve in complexity and 
scale, traditional rule-based security mechanisms are becoming increasingly 
ineffective in responding to dynamic and sophisticated attacks. Agentic AI in-
troduces a transformative approach by integrating real-time monitoring, con-
tinuous learning, autonomous reasoning, and adaptive decision-making into 
cybersecurity operations. The review examines recent advances in areas such 
as autonomous threat detection, SOC automation, adaptive response systems, 
governance, explainability, and adversarial risks. The findings indicate that Agen-
tic AI significantly improves detection accuracy, accelerates incident response, 
reduces false positives, and enhances overall cyber resilience through technol-
ogies including machine learning, deep learning, reinforcement learning, and 
multi-agent systems. However, despite these promising developments, current 
research remains fragmented and faces several limitations, including limited 
real-world validation, insufficient explainability, governance challenges, and vul-
nerabilities such as adversarial attacks, data poisoning, and model manipula-
tion. The study highlights the need for secure, transparent, and human-cen-
tered deployment strategies, as well as standardized evaluation frameworks and 
stronger human-AI collaboration models. Overall, Agentic AI represents a 
promising paradigm for building more intelligent, adaptive, and resilient cy-
bersecurity systems capable of addressing the challenges of modern digital en-
vironments. 
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1. Introduction 

Digital technologies are evolving rapidly, making modern systems more intercon-
nected and significantly reshaping cybersecurity [1]. While this transformation 
has improved efficiency and innovation, it has also intensified cyber threats such 
as ransomware, phishing, malware, and advanced persistent threats (APTs) [2]. 
Many of these attacks rely on automation and evasion techniques that traditional 
security tools—including signature-based detection systems, firewalls, and rule-
based intrusion detection mechanisms—struggle to address effectively [3]. These 
conventional approaches are largely reactive, depend on known attack patterns, 
and often fail to detect zero-day attacks or adapt to evolving threats. In addition, 
Security Operations Centers (SOCs) face increasing challenges due to massive 
data volumes, which lead to slower response times, higher false-positive rates, and 
operational inefficiencies [4]. 

To overcome these limitations, researchers have increasingly integrated artifi-
cial intelligence into cybersecurity systems [5]. Early AI-based approaches, partic-
ularly machine learning and deep learning techniques, improved anomaly detec-
tion capabilities [6]. However, these systems still function mainly as assistive tools 
that require human intervention for final decision-making. As cyber threats con-
tinue to evolve, there is a growing demand for intelligent systems capable of au-
tonomous and real-time security operations [7]. This need has driven the emer-
gence of Agentic AI, which represents a transition from reactive support tools to-
ward autonomous systems capable of reasoning, adapting, and acting inde-
pendently [8]. Agentic AI introduces capabilities such as autonomous decision-
making, continuous learning, context awareness, and adaptive response mecha-
nisms [9]. Recent studies demonstrate that these systems can improve detection 
accuracy, reduce response times, lower false positives, and automate incident re-
sponse processes [10]. Examples include self-healing systems, autonomous threat-
hunting frameworks, and cognitive SOCs that have shown substantial improve-
ments in cybersecurity efficiency and resilience [11]. 

The literature also reflects a broader shift from reactive defense models toward 
proactive and predictive cybersecurity strategies [12]. Agentic AI systems are in-
creasingly capable of anticipating threats, dynamically adapting defenses, and re-
sponding autonomously in real time [13]. These advancements are supported by 
technologies such as reinforcement learning, deep neural networks, hybrid AI 
models, and multi-agent systems, which collectively improve the adaptability and 
robustness of cybersecurity frameworks [14]. Nevertheless, current research on 
Agentic AI in cybersecurity remains fragmented [15]. Many studies focus on iso-
lated aspects such as threat detection, decision-making, or system architecture 
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without presenting integrated frameworks that connect these components effec-
tively [16]. Critical areas including recovery mechanisms, explainability, govern-
ance, and real-world deployment are often insufficiently addressed [17]. Further-
more, Agentic AI introduces additional security concerns, including adversarial 
attacks, data poisoning, and vulnerabilities in autonomous decision-making sys-
tems [18]. These challenges highlight the need for a comprehensive and structured 
review of Agentic AI frameworks in cybersecurity [19]. Accordingly, this paper 
examines recent developments in advanced threat detection and adaptive incident 
response systems [20], identifies key research trends and limitations, and high-
lights future directions for building more resilient, autonomous, and trustworthy 
cybersecurity frameworks. 

1.1. Research Gap 

Even though more researchers are turning their attention to agentic AI for cyber-
security, the work so far is all over the map. Most papers pick one narrow slice of 
the problem—say, how to detect a threat or how to launch a response—without 
connecting those pieces into a complete picture that covers the full arc of a security 
event. Recovery, for example, hardly ever gets mentioned in the same breath as 
detection and response. Another issue is that very few studies bother to test their 
systems in real, live environments. Simulations and theoretical models are fine up 
to a point, but they do not tell you much about how something will hold up when 
actual attackers are knocking on the door. On top of that, nobody has agreed on 
a common set of benchmarks, so comparing one agentic approach against another 
is next to impossible. Explainability tends to get glossed over, too, even though 
people need to understand why an autonomous system made a particular call, es-
pecially when the stakes are high. Governance and ethics are either missing en-
tirely or treated as an afterthought. And perhaps most worrying, hardly anyone is 
looking at how to protect the agentic AI systems themselves from things like ad-
versarial attacks, poisoned data, or someone messing with the model. Taken to-
gether, these gaps mean the field is not yet ready to build the kind of integrated, 
dependable, and practical systems that real security operations demand. 

1.2. Contributions 

This paper brings several new things to the table. First, it pulls together recent 
work on agentic AI in cybersecurity and organizes it around six main themes: au-
tomated threat detection, agent architectures, SOC automation, governance, ad-
versarial risks, and human-focused threats like phishing. Second, it sorts through 
the evidence to show where agentic AI actually delivers—faster responses, better 
detection rates, fewer false alarms—and where the proof is still thin or mixed. 
Third, the paper offers a new conceptual diagram (Figure 1) that ties together 
agentic features, AI techniques, real-world applications, outcomes, and remaining 
research gaps, giving readers a single place to see the whole landscape. Fourth, it 
includes a side-by-side comparison table (Table 1) that makes it easy to spot 
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which studies use AI techniques, which include decision mechanisms, and which 
have true agentic features, along with a clear note on each one’s limitations. Fi-
nally, the paper lays out a targeted list of what to tackle next: building systems that 
handle detection, response, and recovery together; testing at scale in live environ-
ments; creating standard benchmarks; making decisions easier to understand; set-
ting up governance and ethics guardrails; defending the AI systems themselves 
from attack; and adapting agentic approaches for new, spread-out environments 
like IoT, cloud, and edge computing. Agentic AI represents a shift from reactive 
tools to systems that act autonomously, set goals, and make decisions with little 
human input. Once a theoretical concept, it is now being deployed across healthcare, 
cybersecurity, software engineering, and business. Researchers are examining both 
its potential benefits and risks. This paper surveys recent work on agentic AI, cov-
ering technical capabilities, security concerns, real-world applications, and evalu-
ation methods. 

1.3. Scope and Operational Definitions 

In this review, agentic AI refers to AI systems capable of autonomous, goal-di-
rected, and context-aware decision-making with limited human intervention. 
Adaptive incident response refers to security actions that are dynamically selected 
and adjusted according to the evolving threat context rather than following a fixed 
rule set. Decision mechanisms refer to the rules, models, or learning-based pro-
cesses used by a system to select a security action. Agentic features refer to system 
characteristics such as autonomy, planning, memory, adaptability, real-time pro-
cessing, and multi-agent coordination. Studies were classified as agentic if they 
explicitly described autonomous or semi-autonomous threat detection, adaptive 
response, reasoning, learning, or coordination in cybersecurity tasks; studies that 
used AI only as a support tool without autonomous action were not classified as 
agentic AI. 

1.4. Review Methods 

This paper used a structured review approach to explore recent research on Agen-
tic AI in cybersecurity. Relevant studies were gathered from well-known academic 
databases such as IEEE Xplore, SpringerLink, ScienceDirect, Google Scholar, 
arXiv, SSRN, and MDPI. The search mainly focused on publications released be-
tween 2023 and 2026. To locate relevant work, several keywords and combinations 
were used, including “Agentic AI,” “autonomous cybersecurity,” “adaptive inci-
dent response,” “AI-driven threat detection,” “cognitive security agents,” “SOC 
automation,” and “autonomous cyber defense”. The review process was carried 
out in several steps. First, duplicate papers and studies unrelated to cybersecurity 
were removed after reviewing titles and abstracts. Then, the remaining papers 
were examined in full to determine whether they addressed autonomous or agent-
based AI applications in cybersecurity. Finally, the selected studies were grouped 
and analyzed according to their contributions in areas such as threat detection, 
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adaptive response, governance, adversarial risks, SOC automation, and agent ar-
chitectures. Studies were included when they discussed autonomous AI tech-
niques, adaptive defense systems, or agent-based cybersecurity frameworks. On 
the other hand, papers were excluded if they focused only on traditional AI meth-
ods without autonomous capabilities, lacked direct relevance to cybersecurity, or 
did not provide enough technical or experimental detail. The final group of stud-
ies was selected based on relevance, recency, research quality, and their contribu-
tion to the main themes covered in this review 

2. Background 

As cyber threats grow more sophisticated by the day, traditional security tools of-
ten struggle to keep pace. That struggle has encouraged researchers to weave ad-
vanced artificial intelligence more deeply into cybersecurity work. This section 
walks through how AI has developed in this space, introduces the idea of agentic 
AI, and covers its key traits, detection methods, system designs, and role in han-
dling security incidents. In the early days, security systems relied on fixed rules 
and known attack signatures, which meant they frequently missed brand new 
threats. Then machine learning came along, offering the ability to spot patterns 
across huge datasets, and deep learning later made it possible to handle messy, 
real world information like network logs. Still, most of these systems required a 
person to make the final judgment call. That missing piece—full autonomy—is 
what opened the door for agentic AI [2] [3] [5]. Agentic AI refers to systems that 
can act independently, weigh different options, and take steps toward a goal with-
out needing constant human guidance. In cybersecurity, this means they can spot 
threats, assess the situation, and react instantly, unlike older tools that simply fol-
low preset instructions [2] [3]. The main characteristics include operating without 
human input, learning from earlier events, running in real time, understanding 
context, letting multiple agents work together, and pursuing well defined objec-
tives such as minimizing damage from an attack [2] [6] [8]. When it comes to 
spotting threats, these systems rely on a mix of approaches. They use machine 
learning to detect unusual behavior, deep learning to sift through enormous vol-
umes of data, reinforcement learning to improve based on past outcomes, and 
GANs to run attack simulations. They also combine different models or set up 
multi agent teams to catch what a single method might miss [1] [4] [16]. Rather 
than sticking to rigid, prewritten response plans, Agentic AI crafts its actions 
based on the specific attack it sees. These actions might involve isolating infected 
machines, blocking malicious traffic, adjusting firewall rules, or launching recov-
ery procedures on their own [1] [6] [10]. There are generally three levels of au-
tonomy. In a human in the loop setup, the AI makes suggestions, but people still 
make the final decisions. With humans on the loop, the AI acts independently 
while people monitor from a distance. And in fully autonomous mode, the AI 
handles everything alone, from detection to response [2] [8] [14]. Cognitive au-
tonomy takes this a step further. Here, AI agents can examine their environment, 
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reason through complicated situations, and make smart decisions without outside 
help. They blend perception, learning, memory, and decision making to under-
stand the bigger picture and choose effective responses [3] [7]. As for system de-
signs, common architectures include simple rule based systems which are easy to 
build but inflexible alongside machine learning based designs, deep learning based 
designs, hybrid models that combine multiple techniques, and multi agent setups 
where several agents coordinate their efforts [5] [14]. Finally, agentic AI speeds up 
incident management by automating detection, response, and recovery. It catches 
threats as they unfold, studies attack patterns on the fly, acts without delay, and helps 
bring systems back online much faster than traditional methods [6] [9] [19]. With 
agentic AI, systems can run on their own, think through difficult objectives, and act 
without much human oversight [21]. Unlike older AI that simply reacts, Agentic AI 
plans and adjusts as needed, working like a teammate or an independent operator 
[22]. Lately, studies have looked at what this technology can do and what might go 
wrong in medicine [23] cybersecurity [24] software development [25] and business 
systems [26]. This paper brings together current findings on agentic AI, covering 
what it promises technically [27], where security issues arise [28], how it is used 
across fields [29], and new ways to assess it [30]. Our goal is to give a broad picture 
of the remaining hurdles and how to build agentic AI that people can trust. 

3. Related Works 

More researchers are looking into how agentic AI can help with cybersecurity, 
especially for spotting threats and handling incidents. This review groups recent 
studies into six themes. Sheth and his team [1] built a self-healing security frame-
work where agentic AI handles detection and response on its own. It caught 96.8% 
of threats, recovered 75% faster, and cut downtime by 60%. In another paper [4], 
they designed a threat hunting system using neural networks that hit 98.2% accu-
racy and a 97.1% F1-score on standard datasets. Hattali [15] showed how adaptive 
AI stops ransomware, phishing, and zero-day attacks in real time across finance, 
healthcare, and defense. Lazer et al. [2] said agentic AI goes beyond basic genera-
tive models by reasoning, planning, and adapting over time. They covered both 
defense uses and offensive risks. Adabara et al. [3] reviewed goal-driven agentic 
AI with cognitive architectures and reinforcement learning, looking at neuromor-
phic hardware, hybrid defense, and cross-border governance. Another survey by 
the same group [5] focused on reasoning, memory, and planning, noting that fixed 
rules do not work well against changing threats. Sugumar [5] proposed a next-
generation SOC built on multiple cognitive agents that use deep learning, rein-
forcement learning, and knowledge graphs. It did better than standard SIEM tools. 
Kshetri [8] found that agentic AI can automate SOC tasks and boost efficiency, 
but also creates new weak spots. Adeyemi [9] systematically reviewed AI-led re-
sponse systems, highlighting machine learning and NLP for finding anomalies 
while raising questions about openness and accountability. Indranil [6] created a 
Cognitive Trust Architecture that updates trust levels on the fly based on behavior, 
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intent, and context, and also models adversarial moves. Evani [7] put together a 
security framework for agentic AI with layered risk controls, dynamic trust scores, 
and explainable decisions. Malatji [13] matched different AI agent types to the 
NIST Cybersecurity Framework 2.0 to help organizations pick the right one. 
Chakrabarty [10] looked at how attackers target agentic AI systems, pointing to 
risks from system complexity and broad access rights, and proposed multi-layered 
defense. Balassone et al. [17] ran capture-the-flag tests with autonomous agents 
and found that defenders lost their advantage when real-world limits were added. 
Datta et al. [19] examined security risks in LLM-powered agentic AI, offering a 
threat classification and reviewing defense methods. Mustafa [12] used agentic AI 
with NLP, behavior analysis, and reinforcement learning to spot and stop phish-
ing and vishing attacks. It outperformed traditional methods in accuracy and false 
alarms. Tallam [11] discussed how agentic and frontier AI are reshaping defense 
against advanced persistent threats, pushing for real-time monitoring and ethical 
oversight. Hernández-Rivas [14] looked at machine learning for catching ad-
vanced threats early, pointing to problems like models growing stale and attackers 
adapting. Molina et al. [16] reviewed 22 studies on AI-powered threat response 
and listed seven major challenges. Kotte [18] compared autonomous AI with tra-
ditional security, noting better speed and accuracy but also transparency head-
aches. Research on agentic AI shows strong potential but spotty real-world proof. 
Salehi et al. [21] found that while agentic AI works well for tasks like image seg-
mentation in neuroradiology, clinical evidence still lags behind lab results. Leo et 
al. [22] proposed a trust-based risk framework for security, shifting focus from 
threats to verifiable agent behavior. Li et al. [23] introduced “in silico team sci-
ence,” where multi-agent systems run experiments and crunch omics data on their 
own. On the theory side, Floridi et al. [25] rolled out Agentic AI Optimization 
(AAIO), separating optimization done by agents from optimization done to them. 
Olujimi et al. [26] mapped research trends in small businesses, spotting gaps tied 
to limited resources. Hasan et al. [27] showed that current testing methods miss 
many emergent agent behaviors. Dholakia et al. [28] argued that old-school met-
rics don’t work for goal-driven systems.  

Cross-Domain Applications 

Drawing on studies from neuroradiology, biomedical research, psychiatry, cyber-
security, software testing, entrepreneurship, and religious tourism, research offer 
a cross-sector look at current challenges and pathways toward trustworthy de-
ployment. Sharma et al. [24] laid out a roadmap for psychiatric care, weighing 
round-the-clock monitoring against safety and bias concerns. Al-Bashrawi et al. 
[29] explored how founders and AI agents can work together to spark innovation. 
Lastly, Khamis [30] built and tested a working agentic system for Umrah travel 
planning, proving that multiple sub-agents can handle logistics, user preferences, 
and real-time changes in a service setting. Table 1 summarizes recent literature 
on agentic AI in cybersecurity. Most studies use AI techniques and agentic fea-
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tures, but only about half include decision-making mechanisms. Common gaps 
include poor transparency, little focus on recovery processes, and too much theory 
over practice. While a few works stand out, the field still needs better explainabil-
ity, recovery methods, and real-world testing. 

 
Table 1. Summary of related studies: limitations, features, and contributions. 

Ref Year 
Key 

Contribution 
Agentic-AI 
Techniques 

Decision 
Mechanisms 

Agentic 
Features 

Limitation/Gaps 

[1] 2025 
Self-healing security framework with 
autonomous detection and adaptation 

✓ ✗ ✓ 
Lacks transparency in decision-
making 

[2] 2026 
Highlights key agentic AI principles for 
cybersecurity 

✓ ✓ ✓ 
No specific cybersecurity 
techniques discussed 

[3] 2025 
Reviews ML techniques for attack 
prediction and identification 

✓ ✓ ✓ 
Needs to address how agentic 
AI empowers cybersecurity 

[4] 2025 
AI-driven autonomous threat hunting 
using ML and deep RL 

✓ ✗ ✓ 
Lacks decision-making 
transparency 

[5] 2025 
Reviews defense architectures and 
governance innovations 

✓ ✓ ✗ 
Needs simpler, more accessible 
introduction 

[6] 2024 
Cognitive AI agents for faster threat 
identification 

✓ ✓ ✓ 
Needs extension into 
explainable agentic AI 

[7] 2025 
Stakeholder perspectives on AI 
dependability in QA processes ✗ ✗ ✗ More managerial than technical 

[8] Preprint 
Security framework with risk 
governance, trust scoring, and 
explainable pipelines 

✓ ✓ ✓ Fig. 3 needs layer numbering 

[9] 2025 
Explores agentic AI for emerging cyber 
threats 

✓ ✓ ✓ 
Recovery mechanisms not 
mentioned 

[10] 2023 
PRISMA-based review of AI-driven 
autonomous response systems 

✓ ✓ ✓ None 

[11] 2025 
Analyzes adversarial attacks on agentic 
AI systems 

✓ ✓ ✓ 
Proposed model needs more 
detail 

[12] 2025 
Agentic and frontier AI for APT 
defense with ethical governance 

✓ ✓ ✓ 
Recovery mechanisms not 
mentioned 

[13] 2025 
Agentic AI as proactive sentinel against 
social engineering 

✓ ✓ ✓ 
Experimental sample needs 
expansion 

[14] 2025 
Aligns AI agent architectures with 
NIST CSF 2.0 ✗ ✓ ✓ 

Focuses on “agent” not 
“agentic”; agentic only 
theoretical 

[15] 2024 
ML techniques for APT detection and 
mitigation 

✓ ✓ ✓ None 

[16] 2024 
Adaptive AI for autonomous decision-
making and self-learning 

✓ ✓ ✓ 
Implicitly addresses agentic AI, 
not explicitly 

[17] 2024 
Broad survey of AI-driven threat 
response systems (22 studies) ✗ ✗ ✗ 

Not focused on agentic AI 
specifically 

[18] 2025 
Evaluates AI agents in dynamic 
cybersecurity environments 

✗ ✓ ✓ 
Recovery addressed via 
cybersecurity AI, not agentic AI 

[19] 2025 
Autonomous AI agents for proactive 
threat detection and response 

✓ ✓ ✓ 
Recovery using autonomous AI 
agents included ✓ 

[20] 2025 
Threat taxonomy, benchmarks, and 
defenses for agentic AI 

✓ ✓ ✗ 
Lacks comprehensive 
architectural perspective 
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Figure 1. Agentic AI in Cybersecurity: Framework, Outcomes, and Research Gaps. 

 
Figure 1 outlines how Agentic AI works in cybersecurity. It starts with key fea-

tures like autonomy and continuous learning, which feed into AI techniques such 
as machine and reinforcement learning. These techniques enable applications in-
cluding threat detection, incident response, and SOC automation. The outcomes 
are better accuracy, faster responses, fewer false alarms, and stronger resilience. 
The bottom section lists six research gaps, such as limited real-world testing, miss-
ing recovery mechanisms, and no standard benchmarks. The figure offers a clear 
snapshot of where Agentic AI stands today and what still needs work. 

4. Findings 

When you line up the selected studies and compare them, one thing becomes ob-
vious: Agentic AI is shaping up to be the next big step forward in cybersecurity. 
Across all the research, these systems aren’t just designed to detect trouble. They 
watch, reason, make choices, take action, and adjust as things change, all with very 
little need for a human to step in. You see this playing out in self-healing networks, 
autonomous threat hunting, automation inside security operations centers, and 
response frameworks that adapt on the fly [1] [4] [6] [16] [19]. A lot of the studies 
highlight serious improvements when it comes to autonomous detection and re-
sponse. Agentic AI systems can keep an eye on things in real time, identify threats 
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entirely on their own, and kick off responses without waiting for a person to give 
the go‑ahead. That slashes the workload for human teams and makes incident 
handling much faster, especially in high‑pressure situations where every second 
counts [1] [6] [19]. One trait that shows up repeatedly is continuous improve-
ment. These systems lean on machine learning, deep learning, reinforcement learn-
ing, and feedback loops to get better as time goes on. That ability lets them adapt 
to fresh attack techniques and catch threats no one has seen before, something 
static, rule‑based tools just cannot do [4] [17]. Several studies also point to a clear 
move away from being reactive and toward being proactive. Older methods basi-
cally sit around waiting for an attack to land. Agentic AI flips that script. It helps 
forecast threats, go out and hunt them down ahead of time, and tweak defenses on 
the fly. The result is stronger overall resilience and less damage when something 
does slip through [9] [17]. Beyond just how well these systems perform, quite a few 
papers dig into ethics and control. People keep coming back to explainability, ac-
countability, and transparency, especially around how decisions get made and 
how to roll these systems out in a responsible way [2] [3] [8]. Of course, Agentic 
AI also brings brand new problems. Researchers point to vulnerabilities like ad-
versarial attacks, data poisoning, and outright misuse. Trust failures, misalignment 
between goals, and weak control mechanisms also show up as serious concerns 
that still need fixing [2] [11]. Looking at what gets the most attention, most studies 
zero in on detection techniques, adaptive learning, autonomous response, and 
building conceptual or architectural frameworks. Those are the parts of the field 
that are most mature right now. But there are also some notable gaps. Real‑world 
testing is pretty scarce. A lot of papers rely on simulations or theoretical ideas 
instead of live deployments. Governance tends to get tacked on at the end rather 
than built into the design from the start. Human-centered security, recovery mech-
anisms, and system resilience get spotty coverage at best. And without standard 
ways to measure performance, comparing one approach to another remains really 
difficult. So the bottom line is this: Agentic AI is changing cybersecurity by bring-
ing more independence, adaptability, and smarter responses. But to make it work 
in actual, real-world environments, the field needs implementations that are more 
complete, better tested, and more secure.  

Evidence Strength of Reported Performance Benefits 

The literature frequently reports benefits of Agentic AI in cybersecurity, particu-
larly in terms of detection accuracy, response speed, and false-alarm reduction. 
However, the level of evidence supporting these outcomes varies across studies. 

1) Detection Accuracy: 
Claims regarding improved detection accuracy are supported primarily by a 

limited number of empirical case studies rather than by broad validation across 
the literature. For example, Sheth et al. [1] reported a threat detection rate of 
96.8%, while autonomous threat-hunting work achieved approximately 98.2% ac-
curacy and a 97.1% F1-score [4]. Similarly, Mustafa [12] observed improved per-
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formance in phishing detection compared with conventional approaches. Alt-
hough these findings suggest strong potential, evidence currently comes from a 
relatively small number of isolated implementations and simulation-based evalu-
ations rather than consistent large-scale validation across multiple independent 
studies. 

2) Response Time: 
Faster incident response appears to be one of the most consistently discussed 

benefits in literature. Multiple studies [1] [6] [8] [18] [19] argue that autonomous 
decision-making and SOC automation reduce delays in incident handling and im-
prove operational efficiency. However, only a subset of these studies provides 
quantitative performance measurements, while many rely on conceptual frame-
works or theoretical discussions. Therefore, evidence for response-time improve-
ment can be viewed as a repeated finding across several papers, although quanti-
tative validation remains limited. 

3) False Alarm Reduction: 
The literature provides weaker evidence regarding reductions in false alarms or 

false positives. Only a few studies, such as autonomous threat-hunting frameworks 
and social engineering detection systems [4] [13], explicitly report improvements 
in false-positive behavior. Most studies mention this benefit conceptually without 
presenting measurable results. Consequently, claims regarding false-alarm reduc-
tion remain largely conceptual arguments supported by limited empirical evi-
dence. 

Overall, while Agentic AI demonstrates promising performance outcomes, cur-
rent evidence remains uneven. Improvements in response speed are supported 
across multiple studies, whereas gains in accuracy and false-alarm reduction rely 
more heavily on isolated case studies and simulation-based results. More stand-
ardized benchmarks and large-scale real-world validation are required before gen-
eral conclusions can be established. 

5. Discussion 

The findings of this review indicate that Agentic AI is fundamentally transforming 
cybersecurity by shifting it from traditional reactive, rule-based mechanisms to-
ward more autonomous, adaptive, and intelligent defense systems. This transition 
reflects the increasing complexity, speed, and sophistication of modern cyber 
threats, which require security solutions capable of operating beyond static pre-
defined rules. One of the most significant observations concerns the growing em-
phasis on autonomous detection and response capabilities. Agentic AI systems are 
increasingly designed to monitor environments, identify threats, and initiate re-
sponses with minimal human intervention, thereby reducing response delays and 
alleviating the operational burden on Security Operations Center (SOC) teams. 
However, despite these advancements, fully autonomous cybersecurity remains 
an evolving objective rather than a fully realized reality, as many current systems 
still rely on varying degrees of human supervision and validation. 
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Another major finding is the critical role of adaptive learning technologies, in-
cluding machine learning, deep learning, and reinforcement learning, in enabling 
continuous system improvement over time. These approaches address one of the 
primary limitations of conventional rule-based security tools by allowing systems 
to adapt dynamically to emerging threats and changing attack patterns. Neverthe-
less, the effectiveness of such adaptive mechanisms heavily depends on the avail-
ability of high-quality data, reliable model training, and bias mitigation strategies. 
Weaknesses in data quality, model robustness, or fairness can undermine trust in 
AI-driven decisions and negatively affect operational reliability. 

The review also highlights the important shift from reactive cybersecurity to-
ward proactive defense strategies. Agentic AI systems have demonstrated strong 
potential in predicting threats, identifying vulnerabilities, and mitigating attacks 
before they fully materialize. While this capability represents a major advance-
ment in cyber defense, accurate predictive performance requires robust datasets, 
advanced modeling techniques, and continuous validation processes—require-
ments that are not comprehensively addressed in many existing studies. Conse-
quently, the gap between theoretical potential and operational deployment re-
mains significant. 

Governance, transparency, and trust emerged as equally critical considerations. 
As cybersecurity systems gain greater autonomy, explainability and accountability 
become essential requirements rather than optional enhancements. Organizations 
operating in high-risk environments may hesitate to adopt fully autonomous sys-
tems without clear ethical guidelines, governance frameworks, and mechanisms 
for transparent decision-making. Technical performance alone is insufficient to 
ensure acceptance; responsible deployment also requires balancing automation 
with ethical oversight and human accountability. 

Furthermore, the review emphasizes that the same characteristics that make 
Agentic AI highly effective also introduce new vulnerabilities. Autonomous sys-
tems themselves may become targets of adversarial attacks, data poisoning, or 
model manipulation, making AI security an essential component of cybersecurity 
research. Protecting the AI infrastructure is therefore just as important as protect-
ing the systems and networks it is designed to defend. 

Another important observation is the persistent gap between conceptual research 
and real-world implementation. Although many studies propose sophisticated ar-
chitectures and theoretical frameworks, relatively few provide evidence from 
large-scale operational deployments or real-world testing environments. This lim-
itation highlights the need for standardized evaluation metrics, benchmarking 
frameworks, and practical validation studies capable of assessing the reliability, 
scalability, and effectiveness of Agentic AI systems under realistic attack condi-
tions. 

Overall, Agentic AI should not be viewed merely as an incremental improve-
ment over traditional artificial intelligence approach. Rather, it represents a fun-
damental paradigm shift that combines autonomy, adaptability, and intelligent 

https://doi.org/10.4236/jis.2026.173014


H. Z. Alshehri et al. 
 

 

DOI: 10.4236/jis.2026.173014 288 Journal of Information Security 
 

decision-making within cybersecurity operations. A hybrid human-AI collabora-
tion model appears to offer the most practical and balanced approach for future 
deployment. In such environments, AI systems can efficiently manage routine mon-
itoring, detection, and response activities, while human experts maintain strategic 
oversight, ethical judgment, and crisis management responsibilities. Although 
Agentic AI can rapidly process large volumes of data and recommend appropriate 
responses, exclusive reliance on autonomous decision-making may introduce eth-
ical concerns and operational risks. Human cybersecurity professionals remain 
essential for handling complex incidents that require contextual understanding, 
strategic reasoning, and ethical evaluation. Therefore, the future of cybersecurity 
will likely depend on achieving an effective balance between the speed and scala-
bility of AI-driven automation and the critical oversight provided by human ex-
pertise. 

Limitations 

Vulnerable to adversarial attacks and data poisoning, Risks of model manipula-
tion and system misuse, Lack of explainability and transparency, Governance, trust, 
and accountability issues, Limited real-world validation. 

6. Conclusions 

This paper examined the evolution of Agentic AI frameworks in cybersecurity, with 
particular emphasis on advanced threat detection and adaptive response mecha-
nisms. The review demonstrates that Agentic AI represents a significant transition 
from traditional reactive security models toward more autonomous, adaptive, and 
intelligent cybersecurity systems. By integrating real-time monitoring, continuous 
learning, and autonomous decision-making, these frameworks enhance both the 
speed and effectiveness of cybersecurity operations. The findings indicate that Agen-
tic AI improves detection accuracy, reduces response time, and supports proactive 
defense strategies against evolving cyber threats. 

Despite these advantages, the current body of research remains fragmented, with 
limited real-world validation and considerable variation in system autonomy lev-
els. Furthermore, important aspects such as recovery mechanisms, governance, 
transparency, and explainability are often insufficiently addressed. Therefore, alt-
hough Agentic AI offers substantial potential, its practical implementation is still 
in a developmental stage. More importantly, Agentic AI should not be viewed 
merely as an extension of conventional AI techniques, but rather as a transform-
ative paradigm that combines autonomy, adaptability, and intelligent response 
within cybersecurity environments. 

Consequently, Agentic AI is expected to play a central role in shaping future 
cyber resilience. However, realizing this potential requires further research toward 
developing integrated, secure, transparent, and trustworthy systems that balance 
technological advancement with ethical considerations and human oversight. In 
conclusion, Agentic AI provides a promising pathway toward more resilient and 
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proactive cybersecurity frameworks, but its long-term success depends on ad-
dressing current technical, operational, and governance challenges. 

7. Future Work 

The limitations identified in this review highlight several important directions for 
future research. Current studies often focus on isolated tasks such as threat detec-
tion or response management, with limited integration of recovery mechanisms 
into unified security frameworks. Future work should therefore emphasize end-
to-end architectures capable of managing the entire cybersecurity lifecycle. In ad-
dition, more large-scale real-world evaluations are needed to validate the reliabil-
ity and adaptability of Agentic AI systems under diverse attack scenarios. Estab-
lishing standardized benchmarks for measuring detection accuracy, response 
speed, resilience, and autonomy is also essential for fair comparison across ap-
proaches. 

As Agentic AI systems become increasingly autonomous, enhancing explaina-
bility and transparency will be critical to improving user trust and understanding 
of system decisions. Future research should also address ethical governance, hu-
man oversight, and accountability to ensure responsible deployment in high-risk 
environments. Moreover, stronger protection mechanisms are required to defend 
Agentic AI systems against adversarial attacks, poisoned data, and model manip-
ulation. Hybrid human-AI collaboration models, where AI handles routine oper-
ations while humans supervise strategic decisions, represent another promising 
direction. Finally, emerging environments such as IoT, cloud computing, and 
edge infrastructures provide valuable opportunities for developing adaptive and 
decentralized AI-driven cybersecurity solutions. 
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