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Abstract - For healthcare organizations that specialize in cloud-based Electronic Health Record (EHR) platforms, it is crucial 

to have an effective enterprise security plan in the digital health environment. Such a plan must address critical security a reas, 

including risk assessment, security policies, network security, incident response, business continuity, disaster recovery, and 

system/application security. It should incorporate industry best practices, regulatory compliance, and advanced security 

technologies to protect sensitive patient data and ensure the confidentiality, integrity, and availability of the organization’s 

systems/data. The proposed plan aims to create a robust and flexible security framework, empowering healthcare organizations 

to securely grow their operations and uphold their standing as frontrunners in secure EHR solutions.  
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1. Introduction  
The healthcare sector faces an escalating tide of 

sophisticated cyber threats, with cloud-based Electronic 

Health Record (EHR) platforms emerging as prime targets due 

to the sensitive data they manage. The pervasive digitization 

of health information, while offering immense benefits in 

patient care and operational efficiency, simultaneously 

introduces significant vulnerabilities. Data breaches in 

healthcare can lead to severe financial repercussions and 

regulatory penalties, critically erode patient trust, and 

compromise individual privacy. The problem is further 

compounded by the unique complexities inherent in securing 

healthcare data, which include stringent regulatory mandates 

such as HIPAA, the imperative for seamless interoperability 

across diverse systems, the highly sensitive nature of 

Protected Health Information (PHI), and an ever-evolving 

landscape of cyber threat vectors [19]. 

 

While various security measures and individual 

technologies are available, and general security frameworks 

exist, a  demonstrable research gap persists. Existing literature 

often addresses specific security components or provides 

broad guidelines. There is a distinct lack of a comprehensive, 

integrated, and adaptive enterprise-level security plan 

specifically tailored for organizations specializing in cloud-

based EHR platforms. Such a plan, which seamlessly 

combines industry best practices, addresses regulatory 

compliance requirements, and integrates advanced security 

technologies into a cohesive framework, is not sufficiently 

detailed in current research. 

This paper aims to address this critical gap by proposing 

a comprehensive enterprise security plan designed to protect 

the assets, data, and infrastructure of healthcare technology 

companies specializing in cloud-based EHR platforms. 

HealthTech Solutions, a  mid-sized healthcare technology 

company, serves as a practical case study to illustrate the 

establishment and implementation of this detailed security 

roadmap, demonstrating how sensitive healthcare data can be 

secured effectively against evolving cyber threats and 

vulnerabilities. The proposed plan aims to create a robust and 

flexible security framework, empowering healthcare 

organizations to securely grow their operations and uphold 

their standing as frontrunners in secure EHR solutions.  

2. Literature Review 
This section reviews the existing literature on the 

Enterprise Security Plan and explains the gap in the current 

literature specific to the Digital Health Record Organization 

and how the current paper addresses it. 

 

2.1. Existing Literature Review  

Alcaraz and Lopez (2022) conducted a survey on the 

security threats associated with digital twins, emphasizing 

their relevance in Industry 4.0. The authors provide 

recommendations for the trustworthy use of digital twins, 

http://www.internationaljournalssrg.org/
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highlighting their importance in analyzing threats within  

Industrial Control Systems (ICS). This work is particularly 

valuable for understanding the evolving threat landscape in 

cyber-physical systems and how emerging technologies like 

digital twins can be leveraged for security enhancements. 

Anderson and Rachamadugu (2006) introduced the 

Roadmap for Information Security across the Enterprise 

(RISE), a systematic approach to implementing and managing 

information security throughout an organization. RISE 

integrates best practices from various U.S. Government 

programs and provides a structure to profile security risks and 

capabilities, posture for continuous improvement, and protect 

information assets. This methodology emphasizes a holistic, 

enterprise-wide perspective, focusing on integrating security 

and privacy into the organization’s enterprise architecture and 

strategic planning. Their work is crucial for understanding 

how to move beyond reactive security measures to a more 

proactive and integrated security management framework. 

Gulzira et al. (2020) presented a model and method for 

auditing enterprise information security, focusing on 

collecting quantitative and qualitative data regarding the 

information infrastructure. Their audit methodology, based on 

standards like COBIT and ISO 17799, includes a 

comprehensive assessment across four IT activity areas, 

which include planning/organization, acquisition 

/implementation, operation/maintenance, and monitoring/ 

evaluation. This research provides valuable insights into how 

to conduct effective information security audits, identify 

vulnerabilities, and develop recommendations for improving 

an organization’s security posture, especially for enterprises 

with limited staffing. 

Jia (2020) investigated the current state and challenges of 

information security in large group enterprises, particularly in 

the context of emerging technologies. The paper proposes a 

security strategy that integrates security management with 

advanced technologies to address issues such as network 

complexity, diverse cyberattacks, and inefficient 

management. This research offers practical measures and 

solutions for large organizations navigating the complexities 

of modern information systems and emphasizes the 

importance of security at a  strategic level. 

Tahajod et al. (2009) presented a roadmap for developing 

enterprise security architecture, emphasizing that while no 

single solution fits all enterprises, common elements of 

security architecture exist. Their framework maps enterprise 

goals to a logical view for security, encompassing security 

policies, architecture, and risk management areas. This paper 

highlights aligning information security strategic objectives 

with business strategies and integrating core information 

security requirements into major enterprise initia tives, 

offering a valuable guide for designing a cohesive and 

adaptable security posture. 

Varadharajan et al. (2024) proposed a computerized 

security architecture for Industrial Control Systems (ICS) that 

uses Software Defined Networking (SDN) and Network  

Function Virtualisation (NFV). The architecture contains a 

Control System Security Application (CSSA), which aims to 

enhance security by providing dynamic policy-driven  

decision-making and real-time situational awareness. It 

demonstrates how this approach can establish secure 

communication paths, manage unpatched vulnerable 

components, and secure communication flows from legacy 

devices, offering significant advancements in ICS security. 

Wang and Wang (2011) addressed information security 

challenges within Enterprise Resource Planning (ERP) 

systems in Chinese manufacturing enterprises. They 

systematically analyzed problems related to IT system 

platforms (hardware, network, operating system), ERP system 

software and usage, and the lack of a sound information 

management system. The paper proposes comprehensive 

countermeasures, including establishing complete IT system 

platforms, continuously updating ERP systems, and 

strengthening network security supervision, providing 

valuable insights into securing integrated enterprise systems.  

2.2. Conclusion 

The novelty of the current work resides in its 

comprehensive and multi-faceted approach to enterprise 

security, uniquely tailored for organizations specializing in 

cloud-based Electronic Health Record (EHR) platforms. 

Unlike existing literature that often focuses on individual 

security components or offers generalized frameworks, this 

paper presents a holistic security plan that seamlessly 

integrates diverse security domains, including robust risk  

assessment, stringent security policies, advanced network 

security, meticulously planned incident response, and 

comprehensive system and application security, all unified 

under one cohesive framework. This integration is crucial for 

addressing the complex cyber threats faced by the healthcare 

sector. 

 

While well-established security frameworks such as 

Cobit, the NIST Cybersecurity Framework, ISO 17799, ISO 

27001, and HITRUST CSF provide invaluable guidelines for 

information security management, they typically offer high-

level principles that require significant interpretation and 

adaptation for specific industry contexts. This proposed plan 

builds upon and integrates elements from these foundational 

frameworks, but differentiates itself by providing a more 

granular, applied blueprint specifically designed for a 

HealthTech organization. For instance, where NIST might 

recommend “access control,” this paper details the 

implementation of a Zero Trust security model with features 

https://www.google.com/search?q=2009
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like multi-factor authentication (MFA) and Privileged Access 

Management (PAM) protocols, as seen in HealthTech 

Solutions’ Access Control Policy2.  

Similarly, the abstract nature of general guidelines is 

translated into concrete technological deployments, such as 

Next-Generation Firewalls (NGFWs), Data Loss Prevention 

(DLP) technologies, Endpoint Detection and Response (EDR) 

solutions, Cloud Access Security Brokers (CASBs),  Multi-

factor Authentication (MFA), Security Information and Event 

Management (SIEM) systems with machine learning 

capabilities, and Mobile Device Management (MDM) 

solutions. 

The core novelty of this research lies not merely in the 

identification of security components but in the deliberate 

integration and practical application of these disparate 

elements into a singular, comprehensive, and adaptive security 

posture. By illustrating this integrated plan through the 

detailed example of HealthTech Solutions, this work offers a 

pragmatic and actionable roadmap for securing sensitive 

healthcare data, thereby contributing a unique and highly 

relevant resource to the field of cybersecurity in digital health. 

3. Enterprise Security Plan 
An Enterprise Security Plan acts as a complete guide for 

protecting infrastructure and data against cyber threats and 

vulnerabilities. This framework is especially important in 

digital health for organizations managing sensitive digital 

healthcare information. Its main objective is to build a strong 

and flexible security stance that adapts to the constantly 

changing threats, ensuring data protection, adherence to 

regulations, and continuous business operations.  

 

By including policies, procedures, technologies, and best 

practices that are aligned with business objectives and risk  

tolerance, an Enterprise Security Plan allows organizations to 

proactively reduce risks, protect sensitive data, and continue 

operations even when faced with cyberattacks or data 

breaches. 

 

The risk assessment aims to identify potential 

Vulnerabilities/Threats, which involves an asset inventory, 

where all tangible and intangible critical assets are identified 

and listed. These assets are then prioritized based on their 

valuation and criticality to business operations. A 

comprehensive list of potential risks is identified, and their 

likelihood of occurrence is assessed. The section also outlines 

the specific tools and methodologies used for conducting this 

risk assessment, as well as asset management solutions and 

established frameworks.  

HealthTech Solution’s Organization description aims to 

establish itself as an industry leader in secure EHR systems, 

expand into highly regulated markets, and develop advanced 

security features. The company employs 500+ people and 

operates an on-prem data center at its headquarters, with some 

applications migrated to the cloud. 

HealthTech Solution’s asset inventory includes:  

• 500+ workstations (desktops and laptops) 

• 50 physical servers in an on-premises data center 

• Network infrastructure (routers, switches, firewalls) 

• Mobile devices for field staff  

• Cloud infrastructure (AWS) for hosting the EHR platform  

 

Key assets requiring special protection include EHR data, 

the EHR software platform, and proprietary analytics tools. 

 

3.1.1. Asset Prioritization 

Asset prioritization is based on valuation and business 

criticality. Table 1 contains the Asset Prioritization details of 

HealthTech Solutions. 

 

Table 1. HealthTech solutions asset prioritization 

 

3.1.2. Risk Assessment 

Risk assessment in an Enterprise Security Plan is for 

identifying potential threats and vulnerabilities to an 

organization’s infrastructure and data. This systematic 

evaluation helps in prioritizing risks and guiding the selection 

of appropriate mitigation strategies. Table 2 refers to different 

risks and the likelihood of the risks occurring for HealthTech 

Solutions. 

 

HealthTech Solutions employs the following tools and 

methodologies for risk assessment: 

• Nessus for vulnerability scanning - identifies 

vulnerabilities, misconfigurations, and security gaps.   

• Qualys for asset discovery and management - provides 

real-time visibility into IT assets, aiding in 

comprehensive risk assessment.   

• NIST Risk Management Framework - NIST RMF 

provides an approach to managing information security 

risks [11].   

• FAIR (Factor Analysis of Information Risk) - FAIR is 

used for quantitative risk analysis, expressing risk in 

financial terms [6]. 
Table 2. HealthTech solutions risk assessment 

Assets Valuation Competency 

EHR Data  High Core Business 

EHR Platform High Core Business 

Proprietary Analytics 

Tools High 

Competitive 

Advantage 

On-premises Serves Medium Infrastructure 

Employee Workstations Medium Infrastructure 

Mobile Devices Medium Connectivity 

Network Infrastructure Medium Connectivity 
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Risks Likelihood 

Data breaches exposing patient 

information 
High 

Ransomware attacks encrypting 

critical data  
Medium-high 

Phishing attacks compromising 

employee credentials 
High 

Insider threats from employees Medium 

DDoS attacks disrupting service 

availability 
Medium 

Natural disasters affecting physical 

infrastructure 
Low-medium 

Third-party vendor compromises Medium 

Cloud infrastructure 

misconfigurations 
Medium 

Unpatched software vulnerabilities Medium-high 

Lost or stolen mobile devices Medium 

 

HealthTech Solutions utilizes the following technologies, 

which can help with identifying risks, integration capabilities 

with existing systems, and alignment with healthcare industry 

best practices and regulations. 

 

Next-Generation Firewalls (NGFWs) 

NGFWs represent firewalls, integrating advanced 

capabilities beyond stateful packet inspection. They inspect 

network traffic at the application layer, enabling granular 

control based on specific applications and services.  

 

Key features of NGFWs include Intrusion Prevention 

Systems (IPS) to detect and block malicious exploits, Deep 

Packet Inspection (DPI) to analyze the content of packets, and 

application awareness to identify and control network traffic 

based on the applications being used. This enhanced visibility 

and control allow organizations to enforce more sophisticated 

security policies and effectively mitigate complex threats [7].   

 

Endpoint Detection and Response (EDR) 

EDR is used to monitor and secure individual endpoint 

devices. They collect and analyze endpoint activity data, 

including processes, network connections, and file  

modifications, to detect suspicious behavior and potential 

threats. They identify and respond to advanced threats, such 

as zero-day exploits and Advanced Persistent Threats (APTs), 

often providing automated response capabilities to contain 

infections and prevent further damage [1].   

 

Data Loss Prevention (DLP) 

DLP technologies are designed to discover, monitor, and 

protect sensitive data to prevent its unauthorized access. They 

can identify and classify sensitive information like protected 

health information (PHI) or personally identifiable 

information (PII), and enforce policies to control the data 

usage, storage and transmission. DLP solutions utilize various 

techniques, including content inspection, contextual analysis, 

and user behavior analysis, to detect and prevent data loss 

incidents across different channels, such as email, web, cloud, 

and endpoints [16].   

 

Cloud Access Security Broker (CASB) 

CASBs help to mediate between cloud users and cloud 

service providers, providing visibility and control over cloud 

applications and services. CASBs address security gaps that 

arise from the use of cloud applications by implementing 

security policies, monitoring user activity, and preventing data 

leakage. They offer features like access control, data 

encryption, threat protection, and compliance monitoring that 

ensure cloud usage is secure and compliant with  

organizational policies [5].   

 

Security Information and Event Management (SIEM) 

SIEM systems aggregate and analyze security-related 

data from different sources across an organization ’s IT 

infrastructure. SIEM platforms collect logs and events from 

network devices, servers, applications, and security tools, and 

then correlate and analyze this data to identify security 

incidents, detect anomalies, and provide valuable insights for 

security monitoring and incident response. Key capabilities of 

SIEM include log management, event correlation, threat 

detection, and reporting [14].   

 

Multi-Factor Authentication (MFA) 

Users are required to provide multiple authentications for 

Identity verification before accessing the system. These 

factors can include user password, token, smart card, and 

biometrics, significantly reducing the risk of unauthorized 

access. MFA adds multiple layers of security, making it hard 

for attackers to gain access even if one factor is compromised.   

 

Encryption Solutions 

Encryption is a fundamental security technology that 

protects the confidentiality of data by making it unreadable 

(ciphertext), and can only be used with a decryption key. 

Encryption can be applied to data at rest and data in transit to 

ensure sensitive information remains protected. Strong and 

complex encryption/decryption algorithms and key 

management are crucial for effective data protection.   

 

Mobile Device Management (MDM) 

MDM solutions provide organizations with the ability to 

manage and secure mobile devices used by employees. MDM 

enables administrators to enforce security policies, manage 

applications, control access to corporate resources, and 

perform actions like remote wiping. This helps organizations 

balance the need for employee mobility with the security 

requirements of protecting corporate data.   

 

Automated Patch Management System 

Patch management is the process of distributing and 

applying patches to applications and operating systems(OS) to 

fix vulnerabilities and bugs. Automated patch management 



Upendra Kanuru / IJCTT, 73(6), 112-123, 2025 

 

116 

systems streamline this process by deploying patches to 

ensure systems are updated promptly and consistently. This 

reduces vulnerability and risk of exploitation.   

 

Security Awareness Training Platform 

Security awareness training aims to reduce the risk of 

human error by educating organization teams about 

cybersecurity threats and best practices. Training includes 

password security, phishing, data protection, and social 

engineering, enabling them with the skills to identify and act 

on security threats effectively. Regular training and 

reinforcement are crucial for fostering a strong security culture 

in the organization. 

3.2. Security Policies 

Security policies are fundamental to any enterprise 

security plan, serving as the documented rules and guidelines 

that govern an organization’s acceptable behavior and security 

requirements. These policies define how to protect sensitive 

information and manage access, and how employees are 

expected to contribute to overall security.  

 

They encompass various critical areas, including data 

protection and privacy, access control, security awareness and 

training, and incident response. Each policy typically outlines 

specific guidelines, monitoring approaches, enforcement 

mechanisms, consequences for violations, and regular review 

schedules for its ongoing effectiveness with the evolving 

threat landscape and regulatory compliance needs. 

 

        HealthTech Solutions implements a few security policies 

to secure its data and systems, as well as its monitoring, 

enforcement mechanisms, and review aspects. 

 

3.2.1. Data Protection and Privacy Policy 

The Data Protection and Privacy Policy outlines the 

standards for safeguarding Protected Health Information 

(PHI) and other sensitive data within HealthTech Solutions’ 

infrastructure. It requires that all PHI be encrypted—both 

while stored and during transmission—using established 

encryption standards, with AES-256 for data at rest and TLS 

1.3 for data in transit.  

 

The policy introduces a three-tier classification system for 

data: Critical (PHI and financial information), Confidential 

(internal business data), and Public (marketing and public 

documents), with distinct protocols for how each category 

must be stored, shared, and retained. Access to any data is 

governed by Role-Based Access Controls (RBAC) that adhere 

to the principle of least privilege. Secure disposal methods are 

mandated for all data, with Critical data requiring verified  

destruction and comprehensive disposal documentation. 

Additionally, privacy impact assessments must be conducted 

regularly for any new systems or processes that handle PHI.  

The monitoring strategy involves deploying a Data Loss 

Prevention (DLP) system, tracking access through User and 

Entity Behavior Analytics (UEBA), and ensuring continuous 

compliance by conducting weekly HIPAA compliance scans 

alongside routine data classification audits. Enforcement 

measures for policy breaches escalate from compulsory 

retraining for initial offenses to immediate dismissal and 

possible legal proceedings in cases of serious violations such 

as data theft.  

The policy undergoes a comprehensive annual review, 

supplemented by quarterly interim assessments, with urgent 

updates implemented as circumstances require. Responsibility  

for these reviews lies with the Chief Privacy Officer, the Chief 

Information Security Officer (CISO), and the Legal Team.   
 

3.2.2. Access Control Policy 

The Access Control Policy defines the structure for 

managing and securing system and data access at HealthTech 

Solutions. It implements a Zero Trust security model, 

requiring explicit authentication and authorization for every 

access request, irrespective of user location or network origin . 

A few key Access Control Policies to be enforced are  

 

Authentication Protocols 

Mandatory Multi-Factor Authentication (MFA) for all 

user accounts. Biometric authentication for privileged access. 

 

Password Standards 

Minimum 16-character length with complexity rules. 90-

day rotation schedule. 

 

Privileged Access Management (PAM) 

Just-in-time access provisioning for administrative tasks. 

Automatic revocation upon task completion. 

 

Remote Access 

Exclusive use of company-approved VPN solutions, Split 

tunneling disabled. 

 

Session Controls 

15-minute timeout for inactive sessions. Automatic 

logging of all session activities. 

 

Special Access Provisions 

The policy also establishes protocols for Emergency 

access scenarios and Temporary access for 

contractors/vendors. 

Monitoring includes authentication monitoring with real-

time tracking of login attempts and privileged access 

monitoring with video recording of privileged sessions, along 

with access rights reconciliation involving regular reviews of 

user group memberships and automated detection of dormant 

accounts. Enforcement and consequences for violations range 

from mandatory password resets and security awareness 
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training for password policy violations to access restriction or 

termination for repeated violations. The policy is fully 

reviewed annually, with the IT Security Team and System 

Administrators reviewing Technical controls semi-annually. 

Emergency updates a re implemented following any security 

incident.  

 

3.2.3. Security Awareness and Training Policy 

The Security Awareness and Training Policy sets forth a 

structured initiative to foster and sustain a culture of security 

at HealthTech Solutions. All employees are required to 

undergo initial security training within their first week on the 

job, with additional monthly micro-learning sessions and 

quarterly in-depth refreshers provided.  

 

Training modules are customized according to job roles, 

and those working with Protected Health Information (PHI) or 

financial data receive specialized instruction. Monthly 

phishing simulation exercises are administered, and 

individuals who do not pass these tests are required to 

complete targeted security education. Every staff member 

must also achieve annual certification in HIPAA compliance 

and security best practices.  

 

Additionally, the policy introduces a security champion 

program, in which selected employees from each department 

are appointed to act as security advocates. These champions 

participate in advanced training and help promote security 

awareness throughout the organization. Monitoring of the 

training and awareness program is conducted through several 

methods, such as tracking training completion using a 

Learning Management System (LMS), phishing awareness is 

monitored via monthly simulated phishing campaigns, and 

security behavior is assessed by regularly reviewing both 

security tool usage patterns and ongoing evaluations.  

 

Enforcement and consequences for policy violations 

include written reminders for employees who miss training 

deadlines, mandatory additional training for those who 

repeatedly fail phishing simulations, impact on performance 

reviews for continued non-compliance, and potential role 

reassignment for serious security errors.  

 

The policy undergoes a comprehensive annual review, 

with training content examined quarterly by the Security 

Training Team and HR Department. Updates are implemented 

as needed, informed by emerging threats and lessons learned 

from security incidents. 

 

3.2.4. Incident Response and Reporting Policy 

The Incident Response and Reporting Policy provides a 

systematic process for managing security incidents throughout 

HealthTech Solutions’ infrastructure. It categorizes incidents 

into four severity levels: Critical, High, Medium, and Low. All 

suspected incidents must be reported immediately through 

various channels, such as a dedicated incident hotline, email, 

and a web-based portal. A Computer Security Incident 

Response Team (CSIRT) is formed, with each member 

assigned clear roles and responsibilities. The policy 

establishes communication protocols, which cover internal 

notifications, standardized templates for customer 

communication, and procedures for regulatory reporting.  

 

Comprehensive documentation is required for every 

incident, capturing initial detection, response steps, and post-

incident analysis. The policy also specifies response 

timelines—for example, Critical incidents demand immediate 

action and executive notifica tion within 30 minutes.  
 

Monitoring is carried out by a Security Operations Center 

(SOC) that operates around the clock, continuously 

overseeing security events. The effectiveness of incident 

responses is tracked by monitoring how quickly incidents are 

addressed, while trend analysis is performed to detect 

recurring issues and apply lessons learned from past incidents.  

 

Enforcement measures and consequences for policy 

violations include issuing written warnings for failing to 

report incidents, imposing serious disciplinary actions for 

incident concealment, and requiring mandatory retraining for 

employees who do not follow established response 

procedures.  

 

The policy undergoes a comprehensive annual review, 

while incident response details are assessed quarterly by the 

Incident Response Team and the Chief Information Security 

Officer (CISO). Updates are implemented following major 

security incidents or after each quarterly drill, ensuring the 

policy remains current and effective. 
 

3.3. Network Security  

Network Security in an Enterprise Security Plan protects 

an organization’s network infrastructure against unauthorized 

access, alteration, misuse, and service disruption. We have an 

overview of the network architecture, describing its layout, 

permitted protocols, a  catalog of network devices, and the 

management and monitoring software used for security. The 

main objective is to create a strong, resilient network defense 

that secures data in transit and at rest, ensures continuous 

operations, and supports the broader security goals of the 

organization.  

 

Figure 1 illustrates the high-level network topology for 

HealthTech Solutions, including various network security  

devices and protective measures. The organization utilizes a 

hybrid network infrastructure spanning four locations, 

integrating both on-premises and cloud-based components. 

This setup supports over 500 employees, features an on-

premises data center at the headquarters, leverages the AWS 

cloud for the EHR (Electronic Health Record) platform,  

enables secure remote access for field staff, and maintains 

secure connections between all office locations. 
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Fig. 1 HealthTech Solutions Network Topology 

 

The HealthTech Solution’s network topology , as shown 

in Figure 1, is multi-layered, featuring a three-tier architecture 

(core, distribution, and access layers), a  hub-and-spoke WAN 

design with the central hub, a spine-leaf data center 

architecture, redundant 10Gbps Direct Connect links to AWS, 

and redundant MPLS circuits connecting branch offices to the 

HQ. At its core, the architecture leverages Zero Trust Network  

Access (ZTNA) via Zscaler, securing external access for both 

internet and AWS cloud traffic before it reaches internal 

resources.  

A centralized Security Management Platform, integrating 

tools like Splunk Phantom (SOAR), Cisco DNA Center, 

Prisma Cloud, and Splunk SIEM, acts as the nerve center, 

consolidating security intelligence, enabling comprehensive 

visibility, and orchestrating a utomated responses across the 

entire ecosystem. The main “Denver HQ” serves as a critical 

security enforcement hub, deploying a Palo Alto PA-7080 

Next-Generation Firewall (NGFW) for advanced threat 

prevention, Darktrace Network Detection and Response 

(NDR) for AI-driven anomaly detection, and VMware NSX 

Microsegmentation to limit lateral threat movement within the 

data center. This consistent security posture is extended to 

remote “Chicago,” “Atlanta,” and “San Francisco Office” 

locations, each equipped with ZTNA enforcement points, 

dedicated NGFWs, Darktrace sensors, and NSX 

Microsegmentation, ensuring uniform policy application, 

threat detection, and granular access control across the 

enterprise’s distributed footprint. 

The HealthTech Solution’s network uses a multi-layer 

protocol framework, including IPv4/IPv6, Open Shortest Path 

First (OSPF) for internal routing, IPSec for VPNs, 

TCP/UDP/SCTP for transport, HTTPS for web, SSH for 

administration, SFTP for file transfer, Border Gateway 

Protocol (BGP) for external routing, TLS 1.2/1.3 for 

encryption, Simple Network Management Protocol 

V3(SNMPv3) for network management, Network Time 

Protocol (NTP) for time synchronization, and Syslog for 

logging.  

Table 3 provides an overview of the network security 

devices deployed by HealthTech Solutions and their respective 

functions. These devices form the foundation of the company’s 

network security posture, providing essential protection against 

various threats. 

AWS 
Cloud 

Zscaler ZTNA 

Internet 

Security Management Platform 
(Splunk Phantom SOAR/CISCO 

DNA/Prisma Cloud/Splunk SIEM) 

Denver HQ 
Palo Alto PA-7080 NGFW 

Darktrace NDR 
VMware NSX Micro  

Segmentation 
 

Chicago Office 
ZTNA Enforcement Point 

Palo Alto PA-7080 NGFW 
Darktrace Sensors 

VMware NSX Micro  
Segmentation 

 

Atlanta Office 
ZTNA Enforcement Point 

Palo Alto PA-7080 NGFW 
Darktrace Sensors 

VMware NSX Micro  
Segmentation 

 

San Francisco Office 
ZTNA Enforcement Point 

Palo Alto PA-7080 NGFW 
Darktrace Sensors 

VMware NSX Micro  
Segmentation 
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Table 3. HealthTech solutions network security devices 

Device 

Type 
Vendor Model Purpose 

Next-Gen 

Firewall 
Palo Alto PA-5250 

Perimeter security, 

threat prevention 

IPS/IDS Cisco 
Firepower 

4110 

Network intrusion 

detection and 

prevention 

Email 

Security 
Proofpoint 

Email 

Protection 

Email filtering and 

security 

Web 

Security 
Zscaler 

Internet 

Access 

Cloud web security 

and filtering 

Network 

Access 

Control 

Cisco ISE 
Device authentication 

and authorization 

DDoS 

Protection 
Cloudflare Enterprise 

DDoS mitigation and 

protection 

SSL 

Inspection 

A10 

Networks 

Thunder 

SSLi 

SSL/TLS traffic 

inspection 

Security 

Analytics 
Splunk Enterprise 

Security information 

and event management 

 

HealthTech Solutions employs several other network 

security measures, including: 

 

3.3.1. Zero Trust Network Access (ZTNA) Platform (Zscaler 

Private Access) 

To modernize access control, Zero Trust Network Access 

(ZTNA) is recommended as a replacement for traditional 

VPNs. Solutions such as Zscaler Private Access follow the 

“never trust, always verify” model, granting user access based 

on identity and contextual factors instead of network location. 

This strategy minimizes the attack radius by limiting further 

movement within the network and enables more precise 

control over resource access, thereby strengthening security 

for remote and cloud environments. [10].   
 

3.3.2. Next-Generation Firewalls (Palo Alto Networks PA-

7080) 

Palo Alto Networks PA-7080 Next-Generation Firewalls 

(NGFWs) play a vital role in advanced threat prevention. 

These NGFWs deliver features like application-level 

awareness, deep packet inspection, intrusion prevention, 

enabling the implementation of sophisticated security policies 

and providing enhanced visibility into network traffic.  

 

The PA-7080 offers robust perimeter protection and 

supports micro-segmentation, which helps isolate critical 

assets for improved security [12].   

3.3.3. Network Detection and Response (NDR) (Darktrace 

Enterprise Immune System) 

Deploying the Darktrace Enterprise Immune System for 

Network Detection and Response (NDR) enhances threat 

detection capabilities. NDR solutions leverage artificial 

intelligence and machine learning to monitor network activity 

and identify unusual behaviors that may signal malicious 

intent. By installing Darktrace at network tap points across key 

segments, HealthTech Solutions can benefit from real-time 

threat detection and automated remediation, allowing for 

quicker and more effective incident mitigation. [4].   
 

3.3.4. Microsegmentation Platform (VMware NSX) 

VMware NSX enhances security by enabling 

microsegmentation, which divides the network into small, 

isolated segments with tailored security policies. This method 

restricts lateral movement, helping to contain threats within 

defined zones and minimizing the potential impact of 

breaches. As a result, the attack surface within data center and 

cloud environments is significantly reduced.   
 

3.3.5. Security Orchestration and Automated Response 

(SOAR) (Splunk Phantom) 

Splunk Phantom is a SOAR platform that automates 

incident response workflows by integrating with various 

security tools. It streamlines tasks such as threat investigation, 

incident triage, and response actions. Automating these 

processes with Splunk Phantom leads to faster response times, 

minimizes the need for manual intervention, and ensures 

security protocols are executed consistently. [13].   
 

3.3.6. Network Management Platform (Cisco DNA Center) 

Cisco DNA Center enhances network management by 

offering centralized automation and control, allowing 

administrators to manage the entire network infrastructure 

through a unified interface.  

 

It also delivers network assurance and analytics, giving 

real-time visibility into network performance, predictive 

insights, and automated troubleshooting. These capabilities 

help improve network reliability and boost operational 

efficiency. 
 

3.3.7. Cloud Security Posture Management (CSPM) (Prisma 

Cloud) 

Prisma Cloud from Palo Alto Networks is a Cloud 

Security Posture Management (CSPM) solution designed to 

detect and address misconfigurations and compliance issues 

within cloud environments.  

 

It continuously monitors cloud infrastructure for security 

risks, compliance breaches, and misconfigurations, ensuring 

regulatory compliance while delivering real-time threat 

detection and automated remediation. [9].   
3.3.8. Security Information and Event Management (SIEM) 

(Splunk) 



Upendra Kanuru / IJCTT, 73(6), 112-123, 2025 

 

120 

Splunk is used for Security Information and Event 

Management (SIEM) to strengthen correlation rules and 

improve the detection of security incidents and threats. By 

incorporating machine learning, Splunk can also identify 

anomalous behavior and advanced attack patterns. This 

enhanced SIEM platform enables HealthTech Solutions to 

achieve more effective security monitoring and analysis. [14]. 

3.4. Incident Response, Business Continuity, and Disaster 

Recovery 

Incident Response, Disaster Recovery and Business 

Continuity are essential components of an Enterprise Security 

Plan, ensuring organizational preparedness and resilience 

against adverse events. This section presents a comprehensive 

framework for managing security incidents, covering 

everything from initial identification to post-incident review. 

It includes an assessment of the critical resources needed for 

recovery and conducts a detailed impact analysis to gauge the 

consequences of disruptions. The plan establishes clear 

emergency response procedures, outlines thorough recovery 

strategies, and designates alternative operating sites to 

maintain business continuity. Additionally, it highlights the 

importance of extensive employee training to equip staff for a  

range of scenarios. Together, these measures help minimize 

operational disruptions and maintain the integrity of 

information throughout and after security incidents or 

disasters. 

Business continuity and disaster recovery planning are 

especially critical for HealthTech Solutions, given its 

responsibility for managing sensitive healthcare data across 

multiple facilities serving millions of patients. This 

comprehensive strategy is designed to ensure minimal 

operational disruption and uphold the security and integrity of 

patient information during adverse events. Recovery 

objectives and metrics are specifically aligned with healthcare 

industry standards to guarantee effective protection and rapid 

restoration of services. 

3.4.1. Critical Resource Assessment 

In the immediate aftermath of a disaster, HealthTech 

Solutions requires a Technical Recovery Team comprising 

10% of its total workforce to restore system stability within a 

4-hour Recovery Time Objective (RTO). Essential technical 

resources include redunda nt enterprise-grade servers, core 

switches, and next-generation firewalls, all strategically 

distributed across four geographic locations to ensure rapid 

recovery and continued operations.  

HealthTech Solutions maintains approximately 4,800 

square feet of disaster recovery space distributed across 

multiple locations, with each site offering 1,200 square feet of 

ready-to-use workspace equipped with 75 preconfigured 

workstations. Every recovery site is backed by N+1 redundant 

power systems, featuring 500kW Caterpillar diesel generators 

and 250kVA Eaton UPS units, ensuring up to 72 hours of 

uninterrupted operation without the need for refueling.   

3.4.2. Business Impact Analysis 

A detailed business impact analysis for HealthTech 

Solutions highlights that a complete outage of the Electronic 

Health Record (EHR) platform would disrupt the work of 

numerous healthcare professionals across client facilities, 

directly affecting patient care and a high volume of daily 

patient encounters. Financial impact modeling indicates 

potential revenue losses for the downtime, with additional 

compliance penalties possible under HIPAA regulations.   

To address these risks, HealthTech Solutions has set a  

Recovery Time Objective (RTO) of 4 hours and a Recovery 

Point Objective (RPO) of 15 minutes for patient data, 

maintained through continuous data replication with 99.999% 

synchronization accuracy. The organization’s hybrid 

infrastructure includes 50 physical servers at the headquarters 

data center and redundant AWS cloud resources distributed 

across three availability zones, delivering 99.999% 

infrastructure availability. This approach ensures rapid system 

recovery, minimal data loss, and high service continuity in line 

with healthcare disaster recovery best practices 

3.4.3. Emergency Response Protocol 

HealthTech Solutions’ Emergency Response Team 

ensures preparedness by conducting monthly tabletop 

exercises and quarterly full-scale disaster simulations. These 

regular drills enable the team to maintain an average response 

time of just 15 minutes, even during off-hours scenarios.   

HealthTech Solutions guarantees communication 

redundancy through four independent systems: 25 Iridium 

satellite phones, an encrypted Microsoft Teams instance, a 

dedicated emergency notification system capable of reaching 

all staff within five minutes, and an out-of-band management 

network running on separate physical infrastructure. 

Additionally, the Emergency Operations Center (EOC) can be 

activated within 30 minutes at any of the four designated 

locations.  

3.4.4. Recovery Strategy Implementation 

HealthTech Solutions’ recovery strategy is structured 

around a three-tier system featuring automated failover, which 

has demonstrated a 99.98% success rate during testing. The 

primary recovery site is an alternate office location that 

maintains real-time synchronization with production systems 

via high-capacity dedicated fiber connections. Secondary and 

tertiary recovery options include additional HealthTech 

Solutions facilities and AWS cloud infrastructure, 

respectively, ensuring robust business continuity and rapid 

restoration of services. The implementation process should 

follow this 27-step automated recovery workflow: 
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• Infrastructure Recovery (0-15 minutes): Activate 

emergency response protocols; Initialize backup power 

systems; Verify network connectivity; Launch automated 

failover systems; Start load balancers; Begin network 

security protocols. 

• Authentication Systems (15-30 minutes): Initialize 

identity management services; Start directory services; 

Enable multi-factor authentication systems; Activate 

session management; Launch access control systems; 

Deploy security certificates. 

• Core EHR Database (30-45 minutes): Mount database 

storage systems; Initialize database clusters; Verify data 

integrity; Start replication services; Enable backup 

synchronization; Deploy database security protocols. 

• Application Servers (45-120 minutes): Launch 

application containers; Start web services; Initialize 

middleware components; Enable API services; Deploy 

caching systems.   

• Third-Order Heading: Analytics and Reporting (120-240 

minutes): Start data warehouse services; Initialize 

reporting engines; Enable business intelligence tools. 

• Third-Order Heading: Non-critical Systems (240+ 

minutes):  Restore remaining auxiliary services. 

 

3.4.5. Alternative Operating Facilities  

Each of HealthTech Solutions’ four alternative operating 

facilities is equipped with the following specifications: 1,200 

square feet of secure workspace; 75 preconfigured 

workstations with secure VDI access; 500 Mbps diverse path 

internet connectivity; N+1 power redundancy with 72-hour 

fuel capacity; biometric access control with 24/7 security 

monitoring; Independent HVAC systems with N+1 

redundancy for environmental stability; Local data cache at 

each site, capable of supporting 48 hours of operational data.   

 

These facilities are subject to monthly infrastructure 

testing and quarterly full-scale failover exercises, consistently 

maintaining a 99.9% readiness rating. Each location is 

equipped to support up to 100 critical personnel for a 

minimum of 14 days without requiring external assistance, 

ensuring sustained operational continuity during extended 

disruptions.   

3.4.6. Employee Training 

Each HealthTech Solutions team member undergoes 40 

hours of initial response training and 16 hours of quarterly 

refresher training. Cross-training protocols ensure that every 

critical role has at least three qualified backups.  

 

On average, team members have 8.5 years of experience 

in disaster recovery operations, providing a highly skilled and 

resilient workforce for emergency situations.   

Training programs achieve a 97% completion rate and 

include: 8 hours of role-specific technical training per quarter; 

4 hours of security awareness training per quarter; 6 hours of 

compliance and regulatory updates annually; and 12 hours of 

hands-on disaster simulation annually. Through these 

comprehensive measures, HealthTech Solutions consistently 

achieves a 99.99% service availability target while upholding 

complete data integrity and security. The organization’s total 

investment in business continuity and disaster recovery 

infrastructure exceeds 15% of its operational budget, 

underscoring a strong commitment to delivering 

uninterrupted, secure services for its healthcare clients.  

3.5. Systems and Application Security 

Systems and Application Security, as a crucial component 

of an Enterprise Security Plan, provides a comprehensive 

framework designed to safeguard software and operating 

environments throughout an organization’s infrastructure. 

This section defines strategies to secure all commercial or 

open-source applications deployed on enterprise workstations 

and servers. It describes a stringent application review and 

approval process, typically managed by a dedicated security 

board, which evaluates vendor security practices and assesses 

application vulnerabilities prior to deployment. Additionally, 

it highlights enhanced security protocols for critical 

applications, such as network segmentation, secure 

application delivery methods, and strong application control 

and whitelisting techniques. The section also addresses 

workstation security management by establishing a 

standardized operating environment with hardened 

configurations, deploying endpoint protection solutions, and 

implementing mobile device security controls. Moreover, it 

outlines a vulnerability management program aimed at 

systematically identifying and mitigating security risks 

through regular vulnerability scans, prioritization of risks, and 

automated patch management, supported by a layered 

antivirus defense strategy. 

 

HealthTech Solution’s System and Application Security 

employs robust vulnerability management processes and 

system protection mechanisms to safeguard critical assets and 

data. This approach includes regular vulnerability scanning, 

automated remediation, and patch management to address 

security gaps efficiently and minimize exposure to threats.   

 

3.5.1. Application Security Framework 

HealthTech Solutions has established a stringent 

framework to secure all commercial and open-source 

applications deployed on enterprise workstations and servers. 

This thorough approach upholds the highest security standards 

for the organization’s software environment and ensures full 

compliance with HIPAA and other relevant healthcare 

industry regulations.   

 

3.5.2. Application Review and Approval Process 

The Software Security Review Board (SSRB)—

comprising the Chief Information Security Officer (CISO), IT 
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Security Director, Compliance Officer, and senior IT 

architects—oversees a rigorous application approval process. 

Every commercial and open-source application undergoes a 

comprehensive security evaluation prior to approval. This 

process includes reviewing vendor security documentation 

(such as SOC 2 Type II compliance, history of security 

incidents, patch management practices, data handling 

procedures, and encryption standards) as well as conducting 

in-depth application security assessments. These assessments 

cover vulnerability scanning, access controls, logging 

capabilities, update mechanisms, and analysis of software 

dependencies.   

 

3.5.3. Critical Healthcare Application Security 

For critical healthcare applications such as the EHR 

system and medical imaging software, HealthTech Solutions 

has implemented advanced security measures within a 

specialized architecture. This includes robust network 

segmentation—utilizing dedicated VLANs, micro-

segmentation with VMware NSX, Zero Trust Network Access 

(ZTNA), and real-time network traffic monitoring with  

Darktrace. Application delivery is further secured through 

technologies like Citrix Virtual Apps and Desktops, multi-

factor authentication via Duo Security, session recording, 

automated session termination, and watermarking of sensitive 

information displayed on screens. These measures collectively 

ensure heightened protection for essential healthcare systems 

and data.   

 

3.5.4. Application Control and Whitelisting 

HealthTech Solutions’ application control strategy 

employs multiple layers of protection to secure its software 

environment. This includes configuring Microsoft AppLocker 

with hash-based, publisher-based, path-based, and custom 

rules, alongside the implementation of Windows Defender 

Application Control (WDAC) features such as kernel mode 

code signing, user mode code integrity policies, WDAC audit 

mode, and Managed Installer rules. This robust application 

security framework ensures that all software in use a dheres to 

the highest security standards while supporting efficient 

healthcare operations. To maintain its effectiveness and 

regulatory compliance, the framework is subject to quarterly 

reviews and annual audits.   

 

3.5.5. Workstation Security Management 

The workstation security program establishes a Standard 

Operating Environment (SOE) to deliver uniform security 

across all endpoints. This approach starts with a hardened 

operating system configuration, incorporating pre-installed 

security tools, automated enforcement of security policies, and 

routine updates and patch management. Endpoint protection is 

anchored by CrowdStrike Falcon and further reinforced with 

host-based intrusion prevention systems, device and USB 

control, and full disk encryption. For mobile devices, security 

is extended to all company-managed units through automated 

provisioning, enforced security policies, secure containers, 

data encryption, and remote wipe capabilities, ensuring 

comprehensive protection for both desktops and mobile 

endpoints. 

 

3.5.6. Vulnerability Management Program 

The vulnerability management program adopts a 

systematic approach to detecting and mitigating security 

vulnerabilities throughout the infrastructure. Key elements 

include weekly vulnerability scans with Tenable.io, monthly 

authenticated scanning, quarterly penetration tests, and 

ongoing asset discovery and assessment. Risk assessment and 

prioritization are guided by a structured methodology that 

leverages CVSS scores and business impact analysis. The 

remediation process features automated ticket generation and 

SLA-based tracking to ensure timely resolution. Patch 

management is streamlined through Microsoft SCCM, 

enabling efficient deployment of security updates with phased 

rollouts, thorough testing, rollback options, and emergency 

patching protocols for critical vulnerabilities.   

 

3.5.7. Antivirus Management 

The enterprise antivirus solution employs a multi-layered 

defense strategy against malware, anchored by a centralized 

management console that delivers real-time protection and 

integrates threat intelligence. This approach incorporates 

cloud-based threat intelligence, behavioral monitoring, and 

role-based policy management. Additionally, comprehensive 

monitoring and reporting systems provide real-time threat 

alerts and facilitate compliance reporting, ensuring robust and 

proactive malware protection across the organization.    

 

4. Conclusion 
 An Enterprise Security Plan is essential for organizations 

seeking to safeguard sensitive data  and their critical 

infrastructure from cyber threats and vulnerabilities. The goal 

is to set up a security plan that is both resilient and flexible, 

enabling the organization to respond to the evolving threat 

environment. By addressing core areas such as incident 

response, risk management, data protection and access 

control, the framework empowers organizations to mitigate 

risks, secure sensitive information, and ensure continuous 

business operations—even in the face of cyberattacks or data 

breaches. 

 

 HealthTech Solutions’ Enterprise Security Plan delivers a 

holistic strategy to safeguard sensitive healthcare data and 

critical infrastructure. By integrating cutting-edge security 

technologies, rigorous policies, and proactive risk  

management, the plan establishes a resilient security posture. 

The deployment of security information and event 

management (SIEM) systems—coupled with strict access 

controls and comprehensive data protection—greatly 

enhances the organization’s defense against evolving cyber 

threats, endpoint detection, response tools and next-generation 

firewalls. A strong focus on incident response, business 
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continuity, and disaster recovery ensures HealthTech 

Solutions can sustain operations and minimize disruptions 

during adverse events. Ongoing security awareness training 

and continuous monitoring foster a culture of security and 

support ongoing compliance with healthcare industry 

regulations. Through these adaptive and comprehensive 

measures, HealthTech Solutions protects its assets and 

reinforces its reputation as a trusted leader in healthcare 

technology.
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