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Cybersecurity in the
Healthcare Sector: Protecting
Lives in the Digital Age
How hospitals and laboratories can mitigate threats, comply with regulations,
and ensure operational continuity through modular and automated
cybersecurity solutions.
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Executive Summary
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In 2025, the healthcare industry remains the most targeted sector
globally, ranking first for the thirteenth consecutive year according to
IBM Security. Rapid digitalization, interconnected medical devices, and
the sensitivity of personal data make this sector a prime target for
cybercriminals. The impact of a cyberattack can be devastating, from
disrupting clinical operations to endangering human lives.

Threats like ransomware not only compromise sensitive data but can
also halt medical care and cause major operational, legal, and
reputational consequences. This document analyzes recent threats
and attack vectors, offering strategic recommendations and targeted
cyber resilience solutions for the healthcare sector.
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Ransomware remains one of the most common threats, accounting for 20%
of attacks observed by IBM X-Force in 2024. Phishing, responsible for 30%
of incidents, remains a primary access vector. (Source: IBM X-Force Threat
Intelligence Index 2024).
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In recent years, the healthcare sector has become one of the most
frequently targeted by malicious actors. According to IBM Security 2024, the
average cost of a data breach in healthcare exceeded $10 million in 2023. In
addition, operational risks range from system shutdowns to unauthorized
access to medical histories and diagnoses.

Mexico saw a 37% increase in cyberattacks
on healthcare institutions during 2023 and
early 2024. (Source: Infosecurity LATAM)

of institutions lack network segmentation and
active 24/7 monitoring.

This paper outlines the current cybersecurity
risks facing hospitals and labs, the regulations
governing healthcare data protection, and
concrete strategies to strengthen operational
security and safeguard critical patient
information.
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Key Cybersecurity Challenges
in Healthcare
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Cybersecurity in the healthcare sector is not merely a technical issue, it is a critical condition for
ensuring the continuity of medical services, protecting sensitive data, and complying with increasingly
strict regulatory frameworks. As hospitals and laboratories advance in their digital transformation,
they face a landscape of sophisticated and persistent threats. These are the main challenges and
risks identified:

Legacy Systems Without Support or Updates
Many institutions operate with outdated systems that lack security
patches and active support. This exposes them to well known
vulnerabilities that attackers can easily exploit.

of hospitals still use
outdated operating

systems.

of cyberattacks in
healthcare in 2023

affected OT
environments, causing
disruptions in medical

production.

of healthcare
institutions lack

continuous monitoring
and centralized

access management.

High Interconnectivity and Technological Dependency in Clinical and
Pharmaceutical Environments
The integration of clinical systems, administrative networks, and
connected medical devices (IoMT) has expanded the attack surface. In
hospitals, a single vulnerability in one system component can
compromise the entire operation.
In pharmaceutical laboratories, the risk extends beyond traditional IT
boundaries into critical industrial processes. Although many attacks
originate in IT environments, their impact often spreads into operational
technologies (OT) such as automated production lines.
Such incidents can disrupt the manufacturing of essential medications,
compromise patented formulas, and expose strategic intellectual
property, impacting global supply chains, causing treatment shortages,
and inflicting multimillion dollar losses and reputational damage.

Fragmented IT Infrastructure
Many hospitals operate with fragmented IT systems built over time
without a unified strategy.
This disconnection hinders real time monitoring, complicates access
control, and limits the organization’s capacity to respond quickly and
cohesively to cyber threats.

60%
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Low Cyber Awareness Among Clinical Staff
The absence of ongoing, specialized cybersecurity programs exposes
medical and administrative staff to growing risks. Social engineering,
particularly spear phishing, exploits this human vulnerability to obtain
privileged access, compromise sensitive data, and facilitate lateral
movement within the network.

Ransomware and Hijacking of Clinical Systems
This type of attack remains one of the most critical. It can paralyze the
operations of hospitals and laboratories by encrypting medical records,
scheduling systems, or lab results. While the average total cost of a
breach in healthcare exceeds $10 million, the average ransom demand in
ransomware incidents was $2.57 million in 2024. Ransomware is
estimated to account for approximately 20% of reported incidents in the
healthcare sector globally.

Phishing, Account Compromise, Insider Threats, and Credential Abuse
Spear phishing attacks account for 30% of incidents, targeting
administrative, clinical, and executive personnel to steal credentials or
install malware. Other common attack vectors include business email
compromise (15%), unauthorized access (10%), and attacks on medical
IoT devices (6%).

Not all attacks come from outside. Insider threats whether through
negligence, human error, or malicious intent pose a significant risk in
healthcare. The misuse of leaked or shared credentials, especially by
administrative or clinical personnel without proper access controls, can
allow malicious actors to operate undetected from within the system.

Unauthorized Access to EMR/EHR
Electronic medical record (EMR) and electronic health record (EHR)
systems without proper access controls are a critical vulnerability. Weak
or misconfigured authentication allows unauthorized individuals to
access highly sensitive patient information, exposing institutions to
severe legal consequences, financial penalties, and long term damage to
patient trust.

Attacks on the Software and Medical Service Supply Chain
Medical technology providers are now common entry points for
attackers. The inclusion of malicious code in clinical system updates is an
emerging and hard to detect threat. Additionally, outsourced services,
such as analytics platforms, cloud storage, or telemedicine systems,
expand the risk surface if they lack robust cybersecurity controls.

of reported incidents in the
healthcare sector worldwide.

Ransomware attacks account
for

Phishing accounts for 30% of
attacks.
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Interconnection of OT and IT Systems: An Expanding Attack Surface
In hospitals and labs, operational technologies (OT) such as vaccine
refrigeration systems, surgical room automation, or oxygen distribution are
increasingly connected to IT networks. Although many of these
infrastructures are still outside the scope of traditional cybersecurity
monitoring, their growing digitization makes them an emerging target for
attackers. Visualizing this interconnection is key to anticipating high impact
scenarios.

 Impacts of a Cyberattack on Medical Institutions
A cybersecurity incident is not limited to the technical domain, its effects can
severely impact multiple areas within a healthcare institution:

Operational: Disruption of critical medical
services and direct impact on patient care
continuity, including the loss or permanent
deletion of essential clinical data, potentially
compromising diagnoses and treatments.

Financial: Institutions may face ransom
demands, recovery costs, lawsuits, and
compensation, often totaling millions.

Legal: Non-compliance with global data
protection laws such as LFPDPPP
(Mexico), GDPR (EU), or HIPAA (U.S.), can
lead to significant legal and financial
consequences.

Reputational: Loss of trust from patients,
insurers, suppliers, business partners, and
regulators, potentially causing long term
damage to institutional credibility.
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For Healthcare Institutions and Hospitals
NOM-004-
SSA3-2012

Applicable Regulations
and Standards
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In the healthcare sector, safeguarding sensitive data is not just an operational priority, it is a legal
obligation. Institutions that manage clinical information must comply with strict national and
international regulations that demand robust technical, organizational, and administrative controls to
protect the confidentiality, integrity, and availability of data. Failure to comply exposes organizations
to legal penalties, reputational harm, and loss of patient trust.

NOM-004-SSA3-2012 (Mexico)
This standard sets the criteria for the creation, management, filing, and
preservation of clinical records. While primarily administrative medical in
focus, compliance also requires protecting personal data in both physical
and electronic formats.

LFPDPPP (Federal Law on the Protection of Personal Data Held by Private
Parties – Mexico)
All private healthcare institutions in Mexico must comply with this law, which
establishes principles and obligations for the appropriate handling of
personal data, including sensitive data like medical information. Non
compliance can result in significant legal and financial penalties.

HIPAA (Health Insurance Portability and Accountability Act – U.S.)
For institutions that operate in or collaborate with U.S. based entities, HIPAA
is the governing regulation. It mandates strict controls over the privacy and
security of medical information, as well as breach notification procedures.

GDPR (General Data Protection Regulation – Europe)
Although not directly applicable to all Mexican institutions, GDPR is relevant
in data-sharing contexts with European organizations. It imposes strict rules
on consent, data minimization, and breach response.
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NOM-059-SSA1-2015 (Mexico)
Establishes the minimum requirements for good manufacturing practices for
medications, including aspects related to computer system validation and
data integrity.

GAMP 5 (Good Automated Manufacturing Practice)
International guidelines providing a systematic approach for validating
computerized systems in the pharmaceutical industry, ensuring quality and
regulatory compliance.

FDA Guidance on Cybersecurity in Medical Devices (U.S.)
The FDA has issued recommendations for safeguarding medical devices
throughout their lifecycle, including cybersecurity considerations in pre
market submissions.

ISO/IEC 27001
An international standard that specifies the requirements for establishing,
implementing, maintaining, and improving an information security
management system, applicable to organizations handling sensitive data.

NOM-004-
SSA3-2012
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For Pharmaceutical Laboratories

Regulatory compliance not only reduces legal risks, it also strengthens patient trust and improves
institutional reputation. Banyax’s modular solutions are designed to align with these frameworks,
facilitating audits, evidence generation, and continuous monitoring.
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Practical Recommendations and
Protection Strategies
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Given the constantly evolving threat landscape, hospitals and laboratories must implement a
comprehensive cybersecurity approach tailored to the specific challenges of the healthcare sector.
The following strategies are designed to prevent, detect, and respond to incidents with the speed and
precision that medical operations demand:

Implement 24/7 Continuous Monitoring and Response

An effective security architecture in healthcare must go beyond basic
technical monitoring. It requires: advanced threat detection capabilities,  
contextual analysis, visibility into user behavior, orchestrated, immediate
response, uninterrupted operation year round.

Recommended Solution: M/XDR (Managed Extended Detection and Response)
 Designed for clinical and pharmaceutical environments, M/XDR provides:

24x7x365 coverage with no blind spots, ensuring continuous monitoring, even
during night shifts, weekends, and holidays

User behavior analysis correlating actions with prior training (via M/AT Managed
Awareness Training) to detect deviations that may indicate insider compromise or
human error.

Real time threat intelligence specific to healthcare, including active ransomware
campaigns, IoMT attack vectors, and credential leaks.

Recommended Solution:
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Automated containment actions such as immediate isolation of compromised
systems, to prevent lateral spread.

Strategic recommendations aligned with best practices and the organization’s
operational and regulatory context.

 Raise Awareness and Train Clinical and
Administrative Staff

The human factor is both the most vulnerable and most strategic link in
cyber defense. Ongoing awareness programs with real world attack
simulations and interactive content significantly reduce the risk associated
with phishing, social engineering, and digital missteps.

Recommended Solution:

M/AT (Managed Awareness Training) Offers role based educational campaigns, human risk
indicators, and maturity reports to foster a security first culture from within.

Automated tracking of employee progress, with individual and team reports to
measure effectiveness and compliance

Reports from the Virtual Risk Officer (VRO) offer actionable insights into human risk,
highlighting strengths, weaknesses, and areas for improvement to support security
awareness efforts
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Native integration with security policies, reinforcing organizational culture and
ensuring that knowledge translates into effective action.

Continuous monitoring of external threats, including forums, social networks,
underground marketplaces, and dark web sites.

Human risk reduction through continuous campaigns, including personalized
phishing simulations, microlearning training, and periodic assessments.

Early detection of data leaks, identity spoofing, and brand exposure, with automatic
alerts for unauthorized mentions.

Proactive protection of executives and critical assets, through targeted threat
analysis and validation of potential leaks.

Integrate External Threat Intelligence

Anticipating risk is more effective than reacting to it. Access to reliable
intelligence sources that track threats targeting the healthcare sector, such
as ransomware campaigns, malicious domains, and leaked credentials,
enables proactive defense.

M/ETI (Managed External Threat Intelligence)
Provides continuous visibility into emerging threats and external vulnerabilities relevant to hospitals.
This includes:

Recommended Solution: 
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Implement Network Segmentation and Access Control

Segmenting critical zones (e.g., clinical systems) from general networks, and
enforcing strict access control policies with multi factor authentication
(MFA), reduces damage in the event of a breach.

Establish an Incident Response Plan and Conduct
Regular Drills

Having tools isn’t enough, defining clear roles, protocols, and response
timelines is essential. Internal drills help test and improve these procedures
before a real crisis hits.

Banyax solutions are built to integrate seamlessly into clinical and
administrative environments, prioritizing medical continuity and reducing the
operational burden on internal IT teams.

Actionable executive reports with prioritized findings, enabling rapid decision-
making in response to detected incidents or vulnerabilities.
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Case
Study

Context
A mid sized private hospital with over 200 beds and
multiple critical care units detected unusual activity during
a night shift. An administrative staff member opened a
seemingly legitimate email, triggering a ransomware
attack aimed at encrypting clinical records and disabling
surgical scheduling systems.

Result:

Action

Thanks to the prior implementation of Banyax M/XDR Managed Extended Detection & Response, the
malicious process behavior was quickly identified and matched against known ransomware patterns.
In under 60 seconds, the automated response agent initiated containment protocols, isolating
compromised devices from the main network.

Simultaneously, the hospital’s security team was alerted via the Banyax Quest™ platform, which
already displayed: A root cause analysis, affected devices, a recommended remediation plan.

This scenario illustrates how the combination of advanced detection, contextual intelligence, and
a human centered strategy can dramatically change the outcome of a cyberattack.

Incident contained before
critical systems were encrypted.

Zero disruption to medical
operations or patient care.

38% reduction in human
related risk in the following
months

74% decrease in average
incident containment time

Reinforcement with M/AT and M/ETI 

After the incident, a targeted awareness campaign was launched using M/AT (Managed
Awareness Training), focused on recognizing and reporting suspicious emails. It was later
discovered that the phishing campaign was part of a broader operation targeting hospitals
in the region, information confirmed via M/ETI (Managed External Threat Intelligence)
modules, which enabled alerts to be shared with other connected healthcare facilities in
the threat intelligence network.
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Key Benefits and Return
on Investment (ROI)
Adopting a managed, modular, and automated cybersecurity strategy like Banyax offers far more than
a technical upgrade it is a strategic decision that directly impacts: Medical service continuity,
regulatory compliance, operational efficiency.

Faster Threat Detection and Response

Thanks to automated processes, orchestrated responses, and full visibility
through Banyax Quest™, organizations using M/XDR (Managed Extended
Detection & Response) have significantly reduced average detection and
containment times, minimizing operational disruption.

Fewer Irrelevant Alerts and Higher IT Efficiency

Smart filtering and contextual correlation reduce noise during early operation
stages. This improves internal team efficiency and allows focus on genuine
threats.

Early Discovery of External Threats

With M/ETI (Managed External Threat Intelligence) , hospitals and labs can:
Identify targeted campaigns before they materialize, detect credential leaks
(even from admin or clinical staff), monitor digital identity impersonation
attempts, early detection of compromised credentials greatly strengthens
proactive protection.
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Lower Cybersecurity Operational Costs

Outsourcing 24/7 monitoring to a specialized team eliminates the need to
build or expand an internal SOC. Organizations report average savings of
30% to 50% compared to traditional in-house models.

More Cyber-Aware Clinical Users

The M/AT (Managed Awareness Training) program raises organizational
maturity with: Simulations, role-based training, digital behavior assessments,
this leads to a tangible reduction in human error, one of the most common
attack vectors.

Regulatory Compliance and Reputation Protection

With audit-ready capabilities, traceability, and automated evidence
generation, Banyax solutions help meet frameworks like HIPAA, LFPDPPP,
NOM-004-SSA3, and NOM-024, while protecting institutional credibility
among: Patients, authorities, insurers.

50%
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Strategic
Conclusion

Acting today doesn’t just protect
systems and data, it saves lives.

It’s not a matter of if a
cyberattack will happen.
It’s a matter of when, and
how prepared you’ll be.

The healthcare industry can’t afford to wait.
Cyber threats are not a future possibility, they are
a current, persistent, and increasingly aggressive
reality. In this environment, cybersecurity must be
treated as an essential component of patient
care, not as an optional extension of the IT
department.

This document has outlined: The main challenges
facing hospitals and laboratories, the regulations
demanding rigorous treatment of clinical data, the
most effective strategies to safeguard medical
operations, without compromising patient care or
efficiency.

Banyax offers a complete cybersecurity
ecosystem built for the healthcare sector,
designed to: match clinical rhythms, respond in
real-time, strengthen both infrastructure and
the human factor, from automated threat
detection to continuous staff training and
contextual intelligence on targeted attacks, our
solutions enable you to anticipate, contain, and
learn from every incident.

Ready to assess your
current digital
security posture?

Request an info
session or schedule a
demo of Banyax
Quest™.

contacto@banyax.com
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