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ABSTRACT  
COVID-19 not only impacted the overall digital 
environment, but also forced companies around the world 
to adapt rapidly to new working models, cloud service, and 
digital transformation. To defend against these emerging 
threats and improve threat identification, event 
management, and organizational security, this paper will 
look at the several ways artificial intelligence (AI) is being 
incorporated into cybersecurity solutions. Artificial 
Intelligence introducing intelligent algorithms that analyze 
patterns and detect threat patterns in real time. The review 
highlight AI can adapt dynamically to curbing existing 
risks, perform effective optimization of repetitive tasks, 
analyze polymorphic virus and help in minimizing burden 
on a cybersecurity team who can focus on decision making 
and risk prevention. This study further shows how the 
application of AI can fill still existing cybersecurity 
workforce deficiency and improve security in various 
spaces ranging from working from home environments to 
cloud environments. This review also highlights the 
impact of post pandemic vulnerabilities such as expanded 
attack surface, increased dependency on cloud-based 
services, weak encryption and social engineering attacks. 
Keywords: 
Polymorphic virus, post pandemic vulnerabilities, Social 
engineering, Artificial intelligence  

1. Overview of Cybersecurity Challenges in 
the Post-Pandemic World  

COVID-19 influenced the global digital 
environment drastically changing the dynamics of the 
entire world and offering situations that none had 
encountered before. The internet is relied upon as the tool 
for working, learning, connecting and even buying and 
selling as the world went into lock down and practicing 
physical social distance. However, this extremely 
structurally driven and digital based approach revealed 
significant flaws in businesses[1]. Businesses that were not 
ready for any form of such a shift realized that the 
cybersecurity threats they face had increased because 
cyber-criminals were taking advantage of situations like 
this.  Among the most worrying deficiencies, there were 

virtually no effective measures in place for guarding 
against threats posed by cyber threats facing remote 
workforce  [2-3]. The workers relocated to remote 
working, which has been on both personal devices and 
insecure networks. This change extended corporate 
networks, by allowing connection to internal networks 
thereby exposing them to the dangers of cyber threats. But 
regrettably, attackers could not overlook these flaws and 
went on to launch deliberate phishing and contemporary 
attacks using ransomware that allowed them to get access 
to several systems and steal important data outright [4]. 
 

The kind of threats also changed during and after 
the pandemic and these are nation-state actors, and other 
different types of cybercriminal groups, started 
incorporating the new technologies like Artificial 
Intelligence (AI), and Machine Learning (ML), to boost 
the efficiency and success of the attacks, taking it to the 
next level. Specifically, the level of sophistication with 
which phishers designed their messages and approached 
their intended targets increased, malware became much 
more capable of avoiding detection by anti-virus software, 
and ransomware attacks became more assertive in their 
methods. That is why today organizations have a much 
more diverse and complex threat environment to deal with 
[5]. 
 

Critical infrastructure, health care delivery systems, 
and supply lines have all been attacked to show that 
disruption is possible. Indeed, in an increasingly connected 
world, cybersecurity has moved from being the 
responsibility of organizations, institutions and businesses, 
but rather something that affects the world, and therefore 
requires intervention from all members of society and 
especially scientists [4]. 
 
Objectives of this study 

This research can help to review how the evolution 
of cybersecurity occurred after the COVID-19 pandemic 
and how emerging technologies, including AI, contribute 
to mitigating threats. Therefore, this review provides an 
understanding of the existing and future state of 
cybersecurity by observing how the pandemic disrupted it 
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and in what ways AI applications assist with threat 
identification and management.  
 
 
2. The Surge in Cybercrime 
 

The COVID-19 outbreak was followed by a 
growing number of cyberattacks as attackers acted on fear 
and disruption caused by the pandemic [6]. Hackers 
developed sophisticated scams, spread fake news, and fake 
relief with the aim of stealing data and exploiting 
unsuspecting employees. Several organizations including 
governments agencies suffered from series of attacks 
ranging from stealing data to service disruption. Due to the 
abrupt nature of the COVID-19, many of the attacks 
during the pandemic were successful as  many 
organizations have little time to prepare for the sudden 
transition to remote work, loss of key employees, use of 
outdated security measures, as well as being 
under-equipped to counter these threats [7],[8],[9].  
 
The Remote Work Revolution   

The outbreak of COVID19 led to new changes in 
people’s working conditions, and one of the most 
significant changes was remote work. While this helped 
business to continue their operation it has also caused a lot 
of cybersecurity issues. Some employees started working 
from home and did not know how to secure themselves. 
Most employees were connecting to secure internal 
networks through unsecure Wi-Fi, personal devices that 
lack strong encryption. These weaknesses were seized by 
cybercriminals within a short time. For instance, they used 
a brute force attack approach to gain access to weak 
remote access systems. Phishing schemes targeting remote 
workers became more prevalent as hackers try to obtain 
login credentials so they may access confidential 
information. Today, companies realize the importance of 
deploying secure tools, raising and educating employees, 
creating the correct cybersecurity policies to work safely 
and efficiently in new hybrid environments [10], [11]. 
 
Digital Transformation on the Spotlight   

Businesses were under massive pressure to adapt to 
the digital environment as soon as the pandemic emerged. 
The fast pace of adopting new information technologies 
was crucial for business continuity. However, it was 
accompanied by significant risks to companies’ 
information security. Many businesses started to use cloud 
services, collaborative tools and e- commerce facilities 
without knowing the insecurity factors or without adequate 
protection.  
 
 
 

Challenges in Cloud Security   
There has been a massive increase in adoption of 

cloud services due to the pandemic as business required 
flexible solutions to accommodate remote employees and 
online operations. Such swift changes brought new 
concerns with it. Some of the concerns include wrong 
configurations on cloud platforms, lack of adequate 
security measures and weak encryptions resulting in threat 
actors intercepting data in transit [12]. 
 
Ransomware and Its Evolution   

Ransomware attacks have increased significantly 
since the covid 19 pandemic impacting several 
organizations by encrypting vital data and requiring a 
ransom to allow access to the encrypted data. A major 
contributor to this is the availability of Ransomware as a 
Service (RaaS) model which helps even inexperienced 
attackers pull off highly technical attacks. These platforms 
present tools, support and infrastructure for even script 
kiddies to turn a profit from ransomware attacks.  
Victims of ransomware face tough choices, they either pay 
the ransom and open to more attacks or experience 
disruption of critical infrastructures. [8], [13], [14]  
 
The Human Factor   

Despite cybersecurity being heavily rooted in 
technology, humans remain a major weakness. Social 
engineering attacks like phishing, take advantage of or 
rather target human vulnerabilities. In the post-pandemic 
world, adversaries keep employing these strategies, and 
while employees might be more aware today, threats are 
even more believable because threat actors can use 
Artificial Intelligence (AI) to craft an error free and 
convincing email. Organizations’ training programs should 
cover cybersecurity awareness since this would assist the 
employees to identify threats and how to appropriately 
mitigate them. To minimize such risks, the actions as basic 
as realizing the phishing emails or as process as 
constituting the more complex passwords set an incredible 
impact [15]. 
 
The Stress on Cybersecurity Professionals   

Cybersecurity skills professional’s deficit is on the 
rise. More and more companies lose the battle to cyber 
threats due to the lack of skilled cybersecurity 
professionals. Due to the high number of threats, security 
teams become burned out and are not very effective in 
their desired tasks.  Also, many small and medium size 
enterprises (SMEs) are unable to employ seasoned teams 
of cybersecurity professionals who would be able to 
mitigate threats posed to their organization. This leaves a 
gap that can only be filled by integrating Automation and 
Artificial Intelligence interventions to ease the challenges 
of threat detection and mitigation by the cybersecurity 
team [16], [17].   
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3. AI role in Security Operations: Threat 
Detection, Incident Response, and 
Automation   

 
Cybersecurity has taken on a newer twist, and 

artificial intelligence is at the center of the innovation. As 
the sophistication of cyber threats rises higher, companies 
are incorporating in AI in an endeavor to increase security 
standards high. Machine learning and other AI 
technologies are increasingly used for threat identification, 
events handling and for automation which increases their 
speed, accuracy and efficiency. This section goes further to 
discuss how AI is implemented in these areas accompanied 
by further elaboration on its uses and value. 
 
Artificial Intelligence role in Threat Detection  

AI is capable of handling big data analysis in real 
time and therefore can pick early signs of a threat that may 
evade other systems from detection capabilities. There are 
lots of security alerts being generated by different 
applications daily for the cybersecurity team to analyze. 
Most of these alerts are false negatives, this can make the 
security professionals ignore genuine threats in the process. 
AI mitigates this problem by providing accurate 
differentiation of benign activities and focusing on 
high-risk events. This capability allows cybersecurity 
teams to prioritize threats based on its impact [18], [19]. In 
addition, AI technologies is able to detect zero-day 
vulnerabilities, advanced persistent threats, expose supply 
chain attacks  and polymorphic malware that threats 
change often and may evade human detection. With 
artificial intelligence, processes such as log analysis, threat 
hunting, and compliance check are accomplished which 
alleviate the burden from analysts to deal with 
higher-order tasks, risk management, and planning [20], 
[21]. 
 
Artificial Intelligence role in Threat Identification  

Through analyzing large amounts of data in 
real-time, the use of AI enhanced threat identification. 
Analysts of traditional security tools utilize static rules in 
identifying new security threats which exclude new or 
complex threats. While traditional methods rely on human 
recognition of malicious activity, AI evolves from the data 
and is significantly more effective for the identification of 
the attack’s patterns [22].  AI systems of a network 
system are constantly scanning the traffic for any signs of 
anomaly in data packets or traffic in the overall network. 
This capability is very useful in threat recognition by 
preventing data exfiltration without due permission. AI is 
not limited to responding to set protocols, it is trained to 
understand what behaviors for a given network are normal 
and which are anomalous hence providing a 
prevention-based security solution [23], [24]. 
 

Artificial Intelligence role in Identifying Unknown 
Threats   

AI’s most valuable role in cybersecurity is its 
capacity to detect zero-day vulnerabilities and completely 
new malware, respectively. These threats are relatively 
more lethal since the exploitation is made from a flaw that 
has not been recognized or patched by engineers.  
Conventional security solutions fail to address such a 
threat mainly because they work by relying on existing 
threat signatures. While AI employs heuristic analysis and 
uses the concept of anomaly to discover malicious actors. 
AI is able to further identify new threats by observing how 
this threat vector interacts with files, external storage 
devices, memory, and system processes [25-26]. AI can 
also work with threat feeds to maintain information of 
latest worldwide attack patterns. When incorporated with 
local network behavior, the AI system can learn possible 
attack angles and flag them [27].   
 
Artificial Intelligence Role in Reducing False Alarms   

Traditional security tools produce hundreds, if not 
thousands, of alerts daily. The majority of them are false 
alarms, which obscure actual threats and put pressure on 
security professionals. AI reduces this problem by offering 
much higher reliability of threat identification and 
minimizing false positives.   This is realized using 
machine learning techniques where AI system has access 
to records on past alerts. It then can determine which of 
the patterns reflects actual threats and which are other 
activities that do not pose a threat [28]. AI can take into 
account other factors, like if login correlates with the 
travel schedule, or whether MFA was involved, before 
classifying the alert as actionable.  Not only does AI 
decrease false positives but it also eliminates situations 
when security teams grow tired due to numerous and often 
irrelevant alerts. This enhances security because all 
passive alarms are run to ground, leaving only real threats 
to warrant an investigation[29]. 
 
AI role Improving Incident Response Times   

AI improves the management of incidents by 
taking an important part of work that defines steps to 
prevent the continuation of the attack and minimize the 
impact of the attack for organizations. When AI identifies 
a particular computer that contains malware, AI can isolate 
the computer so as to stop lateral spread of the malware to 
other systems on the network. AI based incident response 
systems can provide detailed reports of threats that they 
have identified. Such reports include the source of attack, 
the impacted systems and recommended actions. In this 
way, AI makes it possible for the security teams to make 
rational decisions immediately and avoid spending a lot of 
time on analysis. AI gives results regarding routine 
operations and threat intelligence allowing the 
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cybersecurity professional to focus on decision making 
and planning [30], [31]. 
 
 
4. Automating Repetitive Tasks and log 

analysis   
 

Cybersecurity teams’ workloads are always 
demanding given the many tasks that they must undertake. 
These tasks include patch management, log analysis, and 
access control, which are all repetitive. AI can perform 
these tasks with limited supervision and with less error.  
It is possible for the system to detect and sort out the risks 
depending on the impact and likelihood that the threat will 
be exploited. It can then spread patches onto the affected 
systems, and guarantee that major vulnerabilities are 
remediated promptly. This automation is beneficial in so 
many ways besides time: It simply puts a limit to the 
amount of time attackers have to enjoy themselves in a 
system with vulnerable vulnerabilities [32].  Security 
systems produce massive logs, and human analysts cannot, 
in any way, analyze all the logs they produce. The large 
logs generated can be managed by AI tools, where the tool 
analyses and finds some patterns or irregularities, which 
are possibly security threats. AI makes sure that none of 
the relevant information is left out because the procedure 
occurs automatically [33].   
 
Post-Pandemic Vulnerabilities:  

COVID-19 significantly impacted the lifecycle of 
organizations by drastically altering the way companies 
operate around the world and embrace remote work as 
well as cloud platforms. As these changes allowed the 
continuous business operation, they have also prompted a 
number of new cybersecurity risks.   
 
Expanded Attack Surface   

There is no doubt that the transition to remote work 
expanded the organizations’ attack surface. In the pre 
COVID-19 office arrangements, different organizations’ 
networks and appliances were confined and safeguarded in 
enclosed organizations. Remote work meant that while 
conducting activities employees were connecting to the 
company’s resources over the internet using their own 
devices and networks that do not possess the same level of 
protection as enterprise ones [34].  Unlike Corporate 
Owned Business Only (COBO) devices, most personal 
devices are not updated with the current security features. 
Policies should be made that restrict employees from 
accessing organization network from devices that are not 
approved by the information technology team [35-36] 
 
 
 

Increased dependency on Cloud-Based Services   
The use of cloud solutions increased significantly 

during the pandemic, when companies needed tools that 
enable and support work on the internet. Cloud services 
allow businesses to operate online, but they have inherent 
security vulnerabilities that need to be fixed. Cloud has 
risks such as weak access control configuration which 
could allow attackers to gain unauthorized access to data 
or launch attacks on the organization’s networks [37].  
Also, cloud solutions depend on using APIs as the default 
way to integrate applications and services . These APIs are 
yet again vulnerable and if exploited, can act as an entry 
point for any attacker into the organization network. 
Malicious actors can launch an attack against a system 
through insecurity coding practices in the API 
development. To mitigate this risk, organizations have to 
conduct security assessments continually, while APIs to be 
established should be with secure coding [38].   
 
Weak Authentication and Access Controls   

Remote work brought into practice the use of 
remote access technologies like VPNs, Remote Desktop 
Protocols (RDP), communication software like Teams, 
Slack etc. Despite the benefits of these tools in promoting 
effective communication and work, they create a gateway 
for the attackers especially when the authentication 
controls are inadequate.  Even today, most organizations 
continue to rely on old security technologies such as 
password-based authentication, which clearly cannot cope 
with current threats. Passwords are commonly reused, easy 
to remember and prone to brute force attacks. Hackers use 
stolen credentials to conveniently get into critical systems 
raising the risk of data leakage or ransomware infection  
[39], [40]. The absence of effective access control to such 
a system only aggravates the situation. Often employees 
are given access privileges higher than their working 
responsibilities to carry out, and this makes the company’s 
resources vulnerable to either misuse or intentional abuse. 
To counter these concerns organizations should implement 
policies that ensure that employees have only the 
minimum required permissions to perfect tasks assigned to 
them. Organizations should have password policies that 
include password length and prevent reuse of the same 
passwords on different accounts [41].  
 
Increased Social Engineering and Phishing Attacks   

As work becomes more remote, phishing and 
social engineering have become more effective. Friends, 
colleagues, clients, and partners interact through emails, 
chats and video conferencing making it easier for hackers 
to trick them. Phishing attacks are much more refined and 
faked e-mails are sent to people with intent of encouraging 
the user to enter their login details or follow links to a fake 
website. They are now also occurring in chat apps like 
Slack, in which a cracker pretends to be a team member 
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and requests documents or monetary data. To safeguard 
against such threats, organizations must train employees 
with simulated phishing attacks and provide feedback. 
Also, the IT team should implement email safety measures 
that is capable of detecting suspicious links, attachments 
and senders [42].   
 
 
5. Conclusion   
 

The pandemic has influenced the evolution of 
digital space and opened new possibilities and threats to 
cybersecurity. The swift transition to remote work and 
adoption of cloud services increased exposure to threats. 
artificial intelligence have become crucial in increasing the 
quality of threat identification, as well as automating the 
responses. These tools supported the demand for robust 
data management and compliance with the necessary 
ethical standards. The study goes beyond technological 
solutions, and it underscores that the cybersecurity skills 
gap needs to be addressed, organizational policies 
strengthened, and collaboration among businesses, 
governments and researchers globally must be promoted. 
Emerging threats will become increasingly sophisticated, 
and it is increasingly important for us to adopt proactive 
strategies, ethical integration of emerging technologies, 
and evolve defenses in a continuous way to address future 
challenges. 
 
Method   
This examines the impact of AI on cybersecurity practices 
in the post pandemic era. It was done by analyzing reports 
from the industry, academic papers, and threat reports 
gathered from across the world to determine trends in the 
use of AI in threat modeling, threat response, and 
automation.  
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of AI in cybersecurity due to its prospects for improving 
threat identification, time response, and organizational 
performance. 
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