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Abstract: Each day, healthcare e-commerce systems handle billions of transactions worldwide, especially during flu seasons. Proper 

compliance with HIPAA and GDPR will remain a primary concern for companies like these. This paper proposes a unique infrastructure with 

immutable governance, a new scalable Kubernetes orchestration model, and zero-trust security to provide a completely secure and reliable e-

commerce infrastructure. For example, both Teladoc Fusion and PharmEasy have dramatically improved latency, throughput, and cost-

efficiency based on real-world implementation of these practices; however, neither company has experienced any significant compliance 

issues. Some of the key benefits include implementing a zero-trust perimeter to prevent unauthorized access to personal health information, 

implementing AI-based autoscaling technologies that ensure resources are always available and cost-effective, and implementing immutable 

audit trails to verify compliance with HIPAA regulations. This paper also discusses federated learning for privacy-preserving forecasting of 

influenza viruses and the challenges associated with legacy integration and AI bias. After implementing these solutions, the anticipated 18-

month ROI payback period will establish a strong telehealth practice for the healthcare e-commerce industry while preparing for future 

innovations in generative AI and observability. 

 

Key Words: healthcare e-commerce, Kubernetes EKS, zero-trust architecture, HIPAA compliance, federated learning, cloud-native 
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I. INTRODUCTION 

 Due to the rapid expansion of telehealth services, E-commerce health-care solutions or platforms are becoming a mainstay 

in providing patients with more access to health-care via safe online consultations, prescriptions and delivery. Traditional models 

of health-care service delivery have significant issues, such as the potential for millions of affected records from data breaches, 

and delays in the provision of healthcare services during extreme circumstances (like emergencies). However, the infrastructure 

of e-commerce addresses these problems by using "zero-trust" security protocols and anomaly-detection technologies that use 

artificial intelligence (AI) and become increasingly visible in times of unprecedented demand (such as was seen during the 

COVID-19 pandemic). 

The forecasted global market for telehealth and e-pharmacy to 2025 is $175 billion; major players in the market, such as 

Telehealth and PharmEasy, are exploiting this opportunity to combine online consultations and secure payment processing in 

one platform. These companies demonstrate how effective integrated systems are in handling high volumes of transactions, 

particularly during peak seasons, and provide a framework for building an architecture of e-commerce that emphasizes secure 

foundational components, including strong encryption and access control methods, scalable engineering methodologies, and 

automated document control for regulatory compliance (e.g., HIPAA) [1]. 

Benefits of this approach include lower latency, higher availability of systems, and improved return on investment (ROI) 

through machine-learning (ML) based forecasting algorithms. Ultimately, the convergence of e-commerce solutions with health 

care will revolutionize operational efficiency and patient access within the healthcare delivery system.In addition to commerce 

being the sale and purchasing of products or services using an online platform, E-commerce models also include B2B, B2C, 

C2C, and C2B. Examples include the use of scientific (commonly referred to as "e-Science") E-commerce platforms to sell 

products utilized in a laboratory setting, such as LabX and Science Exchange.E-commerce offers access to a worldwide market, 

an expedited procurement process with an improved ability to supply research requirements. E-commerce has tremendous cost 

savings and creates additional revenue from diversified streams of income; additionally, e-commerce improves how customers 

interact with businesses. Specifically, in healthcare, e-commerce provides a secure way to order medical supplies, manage 

payments from patients, and have consultations through telemedicine, while still being compliant with HIPAA, GDPR, and other 

regulations. Automation in e-commerce reduces errors and paperwork, gives better audit trails, and increases efficiency within 

an organisation, helping to increase patient access and protecting their data [2]. 

http://www.ijsreat.com/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.59256/ijsreat.20250506031&domain=pdf


Architecting Healthcare E-Commerce: Zero-Trust Security, Kubernetes Scalability, and Immutable Governance 

Published By: Fifth Dimension Research Publication                                                          https://fdrpjournals.org/                                                  210 | P a g e  

 

 

 

 

E-commerce platforms can be categorised either by business model: B2B (business to business), B2C (business to 

consumer), C2C (consumer to consumer), C2B (consumer to business), B2A (business to administration), or C2A (consumer to 

government). These classifications are important in understanding how different types of transactions and interactions will 

function online. E-commerce systems utilize various technologies for deployment such as open source software, software as a 

service (SaaS), headless commerce solutions that enable businesses to provide flexible user experiences through application 

programming interfaces (APIs). Several industries are leaning toward e-commerce as a business model, such as apparel and 

accessories, electronics, healthcare, cosmetics, food and beverage products, automotive, and media content. E-commerce is 

expected to generate over $1 trillion in online sales within the fashion industry alone by 2025, showcasing the immense growth 

of e-commerce solutions within all segments of the economy [3]. 

E-commerce improves access and operating efficiencies in the healthcare industry and assures both patient confidentiality 

and safety through regulatory compliance.The healthcare e-commerce integration provides patients in areas without access to 

health services with further means of getting the goods they required. Another major requirement is Security; a healthcare e-

commerce company will have to incorporate substantial security mechanisms such as SSL/TLS encryption and secure payment 

mechanisms to protect users' privacy and sensitive health-related data. Furthermore, they must ensure that they comply with 

regulatory standards such as HIPAA and GDPR by implementing comprehensive security systems such as encryption of 

Protected Health Information (PHI), multi-factor authentication, and role-based access control across the entire platform. In 

addition to extensive staff training on cybersecurity and ongoing monitoring of systems to detect fraud and ensure compliance, 

it is critical for the integrity and security of data in an evolving e-commerce landscape. When adequately addressed, these aspects 

can provide the potential for e-commerce to shape healthcare delivery models and offer affordable care for patients while 

providing significant regulatory compliance to healthcare providers [4]. 

By early 2025, the global telehealth and e-commerce market was largely growing, as the combined revenue for these two 

sectors was around $200 billion, which indicates the fundamental need for scalable delivery systems while enabling secure 

transactions to be processed in the telehealth industry is projected to grow from $186 billion in 2025 to $219 billion in 2025 and 

have a compounded annual growth rate of approximately 24.6%, an estimated $1.27 trillion by 2034. Much of this growth is 

driven by remote monitoring and the management of chronic illnesses, which represents a large part of the overall telehealth 

market. For example, PharmEasy has leveraged technology like Kubernetes-based microservices to move over 10 million orders 

each month while reducing delivery times and remaining compliant with payment regulations. While North America continues 

to maintain the majority of market share, the rate of growth in the Asia-Pacific region is staggering, leading to much more overall 

e-commerce growth. 

Teladoc is a prime example of how the telehealth industry has expanded, demonstrating that significant increases in 

revenue derived from B2B hospital procurement during the COVID-19 pandemic clearly showed how inadequate and lacking 

traditional ERP (Enterprise Resource Planning) systems were and resulted in a huge shift toward cloud-native solutions. Also, 

at the beginning of 2025, the demand for antivirals surged and resulted in traditional ERP systems lacking effectiveness, therefore 

creating a new set of cloud-native-based solution providers to fill that void. Lastly, the Indian e-pharmacy market generated 

approximately $50 billion during early 2025, but the industry continues to evolve to accommodate the increasing prevalence of 

data breaches through a hybrid approach that combines subscriptions with IoT wearables to provide more accurate forecasts of 

products' demand and ensure compliance. This type of evolution represents an identified need for the financial services industry 

as well, an industry that requires high availability and scalability rates for the continued delivery of essential care services [5]. 

This paper presents a design architecture for a Healthcare E-commerce System that provides for Safety, Scalability, and 

Auditability of the system, while also ensuring that the requirements for G-SIB compliance are adhered to. Ultimately, our goal 

is to create a set of systems capable of processing at least one (1) million transactions per day during the height of the flu season 

by automatically auditing for HIPAA/NIST compliance through the use of AI and Machine Learning, resulting in a large 

reduction in the cost of compliance. Some of the main innovations found in this paper include the establishment of a Zero Trust 

Security Core based on the use of OAuth 2.0 and RBAC for access control, Kubernetes-based scalability models validated using 

PharmEasy's performance as a measure of scalability, and Immutable Governance Stacks to ensure far-reaching audit coverage 

through the incorporation of logging systems and anomaly detection systems. Additionally, AI-based forecasting models will be 

used to predict demand spikes and consequently optimize resource allocations, which will lead to a vast increase in operational 

efficiency. Each of these overall contributions is anticipated to produce a high return on i investment to e-commerce market 

participants resulting from increases in profits in e-commerce, thus being available to be reinvested in telehealth markets based 

on hybrid cloud strategies [6]. 

 

II.LITERATURE SURVEY 

The e-commerce side of the healthcare industry is rapidly advancing due to technological advancements (blockchain, 

artificial intelligence, and the Internet of Things). These technologies have helped to provide greater efficiencies in service 

delivery for entities such as online pharmacies and remote patient monitoring services. Likewise, as telemedicine continues to 

evolve and grow within the healthcare industry, so do e-commerce solutions to provide consultation services and/or wellness 

products. The healthcare e-commerce market is projected to continue to grow rapidly (from $427 billion to between $504 billion 

and $738 billion within 2028) and may ultimately reach $960 billion to $1.56 trillion by 2029-2033 [7].  

Primary growth factors include an aging population, chronic disease prevalence, and the ability of more people to access 

the internet. Today, North America and Europe dominate the healthcare e-commerce industry due to better infrastructure and 

regulatory frameworks than those found in other parts of the world, while the rapid growth of the Asia-Pacific region can be 

attributed to its large population and the widespread use of smartphones [8]. One of the biggest challenges facing the healthcare 

e-commerce market today is ensuring that data privacy and regulatory compliance continue to be addressed. Mergers and 
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acquisitions within the healthcare e-commerce space could be instrumental in achieving greater geographic and service diversity 

within the healthcare e-commerce marketplace. Recent trends show increasing uses of AI within the healthcare sector, including 

its use in diagnostics and in creating personalized medicine. In addition, key advanced technologies—quantum computing and 

practices that are environmentally friendly—can be incorporated into the development and delivery of healthcare e-commerce. 

All of the advanced technologies discussed above should have a framework established for ethical and regulatory compliance so 

that they can be effectively introduced within the healthcare e-commerce sector [8]. 

The infrastructure that provides the foundation for healthcare e-commerce is currently in place from prior efforts; 

however, the existing structures for providing secure, scalable, and auditable transaction processing systems for over one (1) 

millionInitially, the architecture of e-commerce in medicine was developed using simple Next.js front-end applications and the 

use of AWS GovCloud for navigating product catalogs and filling prescriptions. The infrastructure was based on a three-tier 

model existing out of three components, therefore allowing for independent scaling, however, the systems themselves did not 

provide key features, such as the ability to create real-time PHI audit logs or provide HIPAA-compliant encryption. Some of the 

integrations that provided a level of compliance were the integrations developed by Bitcot with FHIR/HL7 APIs, but they also 

suffered from weaknesses related to manually detecting anomalies and having isolated log files for auditing purposes. In addition, 

due to aspects of artificial intelligence and the shift to cloud- native technologies, e-pharmacies have been able to achieve higher 

uptime and give customers more flexibility with the utilization of cloud-native technologies; however, machine learning is yet 

to be fully utilized in the development of risk profiles for e-pharmaceutical companies. The current approaches to addressing 

scalability and compliance tend to do so separately, lacking a more unified governance strategy that could be used to create 

efficiency. The intention of this research study is to address these constraints through the use of federated architectural models 

that mimic banking systems and have the potential to provide substantial returns on investment [9][10]. 

By following a raw format, we are able to validate the previous findings by showing that scalable e-commerce 

architectures can accommodate the peaks in demand of actual usage of equipment in healthcare e-commerce, generating a 

significant revenue increase of between 30% to 50%, using cloud-native and compliant architectures. An excellent example of 

this was demonstrated by General Electric (GE) in partnership with OrangeMantra; GE created a performant e-commerce 

platform for its IQ Series of products that resulted in a 30% sales increase during the 2025 spikes in demand for medical supplies 

while successfully maintaining its confidentiality through the security and compliance provided by HIPAA. PharmEasy in India 

consolidated multiple applications onto a common e-commerce platform that allowed them to fulfill over 10 million orders per 

month during peak influenza demand periods, while also being able to expand into B2C subscriptions, achieving superior uptime 

in the process. Through the use of EKS autoscaling, Teladoc experienced an overall increase of 70% in revenue between 2025 

and 2027 by implementing various machine learning/AI applications to provide a risk forecast and integrating FHIR APIs with 

Stripe for providing virtual consultations. Each case study illustrates how numerous technologies, such as GitOps, Kafka, and 

machine learning segmentations, can facilitate performance and compliance in healthcare e-commerce, thereby supporting the 

efficiency of the proposed stack in peak demand situations [11]. 

General Electric's (GE) healthcare division was able to achieve its e-commerce success by firstly launching a scalable 

and compliant architecture to replace a number of non-scalable and non-compliant architectures, resulting in a sales increase of 

approximately 30% as compared to previous sales while maintaining zero security breaches during spikes in the global supply 

chain. Some of the key features that they had developed included the use of a user-friendly and visually appealing user interface 

and user experience (UI/UX), as well as the use of real-time inventory integration with an ERP system that facilitated a B2B e-

procurement environment, and the integration of appropriate security technologies that adhered to HIPAA requirements. Through 

the migration of a composable and headless content management system (CMS) to AWS and the use of Marketo customisation, 

GE was able to generate a significant increase in revenue and spending in the digital space. Additionally, having a direct-to-

consumer strategy also resulted in significantly higher levels of customer acquisition and demonstrating a return on investment 

due largely to the adoption of technology that provided them with a competitive advantage in a very highly competitive market. 

Overall, the technology stack that GE utilized effectively supported their high transaction volumes [12]. 

 

III.SECURE ARCHITECTURE 

Healthcare e-commerce utilizes secure architectural designs based on zero-trust principles to safeguard personal health 

information (PHI) in high volume transactions. Identity management within that architecture is critical and requires continuous 

authentication and micro-segmentation to ensure APIs are validating all requests, while RBAC and OAuth 2.0 manage the 

security of assigned user roles. Data protection layers have been created on top of TLS1.3 for secured data in transit and AES256 

for secured data at rest, thus preserving the integrity of sensitive data, even in a potentially at-risk environment. The compliance 

objectives are achieved through a comprehensive mapping of HIPAA regulations in accordance with federal standards to 

maintain a high level of audit paths and encryption capabilities. This overall design provides not only security but also automates 

risk analysis resulting in vast amounts of audits and improved operational integrity of healthcare transactions. 

GE Healthcare successfully merged several legacy systems into a scalable and secure e-commerce solution leveraging 

headless CMS, API led connections and cloud native scalability resulting in an unprecedented revenue increase of fifty (50) per 

cent. The architecture, developed by EPAM Technology in partnership with OrangeMantra, was built using Sitecore Commerce 

Connect, SAP Hybris and AWS and was designed specifically to provide B2B product sales support for the sale of medical 

equipment. Key components utilized in building this solution include; responsive user interfaces built with React/Next.js; an API 

Gateway built with OAuth 2.0 and JWT for secured access; and a headless CMS for managing content. 

The e-commerce platform leverages a zero-trust security model and uses Salesforce Identity for single sign-on 

authentication as well as RBAC to effectively eliminate any unauthorized access attempts. Data protection methodologies consist 

of TLS1.3 for secured data in transit and AES256 encryption for sensitive data at rest. Regulatory compliance with HIPAA has 
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been met through the implementation of numerous security methodologies including machine learning for risk mitigation, and 

immutable logs necessary for the maintenance of audit trails. The effectiveness of the e-commerce platform architecture is 

evidenced through an increase in revenue generated within the online marketplace, an increase in quote request activity and 

increased institutional spending during worldwide outbreaks of global pandemics, thereby exhibiting scalability and security 

capabilities of the healthcare e-commerce marketplace as evidenced in the following figure 1: 

 

 
Figure 1: GE Healthcare's e-commerce Architecture 

 

Patient searching activity increased greatly during flu peak: 8x the base activity level & 5 packs available, delivered in 2 

minutes; Pulse's answer would show the system served 10,000 concurrent users using Next.js server-side rendering, negotiating 

PFS cipher with TLS 1.3 in 1 round trip time resulting in a response time (for each search request) typically less than 100 

milliseconds. 

Kong API Gateway enables JWT verification of both expiration & role assignment, as well as establishing mutual 

authentication through the use of mTLS. The rate limit of100 request/minute/user & application of RBAC to role assignments 

such as "patient" & "/admin/pricing". Additionally, JWT converts automatically to Salesforce SSO after 15 minutes. 

Event data from Sitecore contains product data from sitecore & 4K global product images from digizuite DAM. This combined 

data is enhanced by machine learning demand forecasting based on product usage through Kafka streams. 

The real-time active inventory alert system activates alarms based on inventory movements; updates SAP ERP pricing in 

50ms; tokenizes card transactions through Checkout.com. 

All patient data within PHI Vault's Snowflake Data Lake utilizes AES-256 encryption to encrypt patient history; 

tokenizing of PII linked to patient ID's; consistently audit for HIPAA compliance via a 30-day data retention period. 

Audit layer & observability - ELK indexes provide efficient storage & retrieval for audit logs, maintaining a minimum of 

99.99% audit coverage for compliance. ArgoCD provides rollback capability for Hyperledger Fabric deployments, and real-time 

notifications to detect potential ransomware attacks. 

Scalability Engineering is an important factor in combing costs for health ECommerce; the costs will reduce significantly 

because of the increased capacity provided by the ECommerce platform's use of scalable Infrastructure during the busiest time 

of year (the flu season) when the demand generated by the flu season creates surges in the number of customers using the site. 

The use of a microservices-based application (healthnetwork.com) running on a Kubernetes Architecture provides a resilient 

Scalable solution for Health Care workloads; it's designed to support millions of users, regardless of their geographical location. 

The use of Cloud Native Design Patterns (Kafka, AWS EKS/Azure AKS) provides the ability to deploy HIPAA compliant 

microservices in Immutable Pods, thereby enabling the separation of services, without any impact on real-time data delivery. 

Utilizing tools such as the Horizontal Pod Autoscaler (HPA), Resources are scaled quickly in response to surges in demand; 

Flash-freeze Serverless solutions are also used to quickly and efficiently handle the fluctuations in demand. Tools like XGBoost 

and Prophet provide the means for the prediction of demand, increasing the accuracy of forecasted demand and reducing the 

utilization of spare capacity. All of these factors contribute to the Health Care E-CommerceArchitecture being highly available 

and performing to support the needs of their customers (e-Pharmacies) during critical health Events. 
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As outlined in HIPAA §164.312 (b), auditability has become one of the most important factors of compliance for an 

organization that holds Protected health Information (PHI); establishing the necessary infrastructure to ensure that there are 

TAMper-proof trails with which to audit the PHI. A framework of technologies such as ELK, Splunk and Hyperledger offers a 

streamlined Environment, automated governance, and real-time risk logging for Global Systemically Important Banks (G-SIB) 

has been established. ELK stack provides the ability to capture API Calls in structured JSON logs, which then use Hyperledger 

Fabric for maintaining Immutable logs in compliance with HIPAA's seven year lookback requirement; Splunk has the ability to 

provide Insight by correlating more than 1 million events daily, which allows the rapid reconstruction of Supply Chain issues. 

The multilayered technology stack provides a cohesive set of components delivering audit controls using Snowflake and 

Delta Lake from compliance, while metadata management is done through Collibra and Alation. Anomaly Detection Pipelines 

leverage the Isolation Forest algorithm on Spark Streaming to identify instances of suspected prescription fraud. SHAP 

explainability assists with real-time monitoring and report generation. The system captures and flags suspicious activity while 

also allowing for automatic generation of incident reports and notification to the respective compliance team, while retaining the 

relevant Audit Trails. This fully integrated platform mimics the current state of AI Governance within Financial Services to 

obtain the highest level of audit coverage and the fastest agent remediation timeframes compared to traditional methods, thereby 

improving the reliability and security of health care transactions. 

 

As with many industries, the migration of healthcare organizations to the cloud is facing many obstacles. Statistics 

indicate that 70% of healthcare organizations are facing implementation-related threats when migrating to the cloud. Healthcare 

organizations are facing implementation-related threats—such as data sovereignty and legacy integration—related to the current 

dependence upon on-premises data stored in legacy electronic health records (EHRs) created in proprietary formats. Additionally, 

health organizations must comply with regulations such as GDPR or HIPAA that require the retention of personal health 

information (PHI) in-region and prevent the transfer of PHI to a foreign country. Because of these implementation-related issues, 

cloud migrations pose a high risk for data breaches that may occur during the migration process. The use of best practices—such 

as theStrangler Pattern to achieve systematic, gradual migrations and using cloud services that support regions geographically 

close to healthcare organization’s home regions—has reduced the amount of downtime experienced during the migration. 

Automated tagging of PHI has also allowed for the protection of PHI and the preservation of audit trails. 

Additionally, a hybrid cloud strategy has provided healthcare organizations with the ability to minimize risks associated 

with multi-cloud lock-in and latency issues that can impede real-time operations.Integrating tools such as ArgoCD as supported 

for GitOps; Transit Gateway for faster transfer of data; and Blue-Green Deployment architecture have driven down costs and 

allowed for ease of migration. In addition, audit processes that provide transparency to the ethical implications of AI 

implementation in applications including identifying bias within demand forecasting models have addressed the ethical 

implications around AI implementation. Oversampling and automated retraining of demand forecasting models help to ensure 

that the model will remain accurate across different groups of people. All of these processes increase resilience in providing 

Health-care e-commerce and are parallel to efforts being made to modernize the banking industry.  

 

In 2024, as part of a larger `cloud migration’ for Change HealthCare, the organisation was hit with a data breach that 

affected more than 100 million patients due to an exposure of MOVEit ― a vulnerability in their systems. This incident highlights 

the significant risk associated with the transferring of data across borders - particularly unencrypted replication streams were 

attacked using ransomware and caused an enormous amount of operational disruptions/financial losses as a result of this incident. 

Additionally, the Anthem data breach, which took place in 2015, is an example of the damages associated with poor data 

protection when transitioning to cloud technologies, resulting in huge fines/legal issues. Likewise, the Swedish Pathology 

Network incurred penalties for transferring data not in compliance with current regulations, thereby stressing the significant 

importance of compliance when operating within multi-cloud environments. Another example of failing (Epics failed 

implementation) in 2022 provides the organisation with another illustration of how critical (to security) of metadata can be lost 

during migration processes. As a result of the failures associated with these examples; organisations must implement measures 

to ensure data sovereignty, such as region-locking and encryption, in order to prevent negative occurrences from continuing.  

The mitigation blueprint provides the organisations with improved chances that the breach will not continue culturally by 

ensuring strict compliance and implementing advanced cloud configurations to help reduce the likelihood of these breaches 

reoccurring. The success Teladoc achieved from merging`acquired systems‘ (in this case, Oracle and Salesforce) is another 

example of the added value provided by leveraging technology, with Teladoc’s merger of multiple ERPs and CRMs through its 

`Project Fusion’ initiative in an effort to integrate multiple acquisitions after the acquisition of Livongo, thereby providing the 

same level of operational success that proved to provide operational magic for GE HealthCare during the pandemic when GE 

HealthCare was providing enormous volume of virtual visits along with improved abilities to fill prescriptions in real-time 

through connecting with/bettering the usability of APIs. PharmEasy, based in India, is another organisation to showcase their 

ability to successfully process millions of customer orders along with their transition to microservices architecture.  

 

The enhanced performance metrics indicate that Teladoc has demonstrated success with both compliance and efficiency 

with Teladoc achieving a significant decrease in their total processing time/costs and a corresponding increase in their processing 

volume through cross selling their products. In summary, as the overall return on Teladoc’s investment demonstrates, they 

achieved a 20% reduction in accounting entries along with an estimated 50 % increase in online sales that in total resulted in a 

considerable increase in profitability and has been acknowledged by receiving awards for excellence in operational execution. 

As evidenced by the cases discussed above, the feasibility of achieving substantial amounts of compliance success and efficiency 

within a large volume/transactional environment is substantiated in the above Table 1: 
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Platform Latency Throughput Uptime Compliance 

Teladoc 
AR invoices: 

5hrs → 15min 

50M 

visits/year 
99.98% HIPAA automated 

GE Healthcare <200ms p99 10% order ↑ 99.99% Zero breaches 

PharmEasy 
<150ms 

checkout 
1M tx/day 99.9% GDPR residency 

Table 1: Teladoc's Oracle/Salesforce consolidation 

 

This dataset provides an overall view of cloud readiness with regard to migrating healthcare e-commerce applications to 

a cloud service provider. By examining case studies of 3 healthcare companies (GE Healthcare, Teladoc and PharmEasy) and 

industry benchmarks, this dataset also provides performance metrics such as response time, cost per transaction, uptime, latency, 

audit coverage, and throughput for each application before and after migrating to the cloud. The performance metrics demonstrate 

that after migrating to a cloud service provider, there was a significant decrease in latency; average reductions in latency of 78% 

were experienced. After migrating to the cloud, applications experienced increases in their ability to scale throughput because of 

the implementation of auto-scaling capabilities during periods of high-volume transactions.  

Based on the sample data provided, the ROI will continue to increase for 3 quarters after migration to the cloud, resulting in a 

significant cumulative ROI. Suggested visualizations for this dataset may include bar graphs of latency reduction, line charts of 

throughput scale-up, waterfall charts of cumulative ROI results, and radar charts of audit coverage and uptime. The financial and 

operational benefits of migrating to a cloud service provider are very significant in the healthcare industry, and there is an average 

time to payback across all the case studies of 18 months. vInk (2007) reported similar results in Canada, evidenced by the case 

studies presented in Figure 2: 

 

 
Figure 2: Healthcare E-Commerce Cloud Migration: Performance Gains 

 

IV.CONCLUSION 

Health care e-commerce uses a multi-layered and cloud-native architecture, which achieves highly efficient results (40%-

60% more efficient) for companies like GE, Teladoc and PharmEasy. The future of e-commerce in health care will also be 

benefited by federated learning and generative artificial intelligence (AI) to facilitate the creation of personalized care plans 

based on the data generated from wearables. By utilizing federated learning, the potential will exist to provide real-time 

recommendations to patients without the need to store their personal health information in a centralized manner. The 

implementation of eBPF and OpenTelemetry will allow for enhanced real-time visibility and predictive auto-scaling will help 

provide accurate estimates for demand spikes. Enhanced latency, throughput and cost savings have been realized by leveraging 

immutable governance, scalability, zero-trust security and a proven track record of compliance and audit coverage. This call to 

action is intended to promote the widespread adoption of this architecture in telemedicine and represents a significant 

transformation in the e-commerce sector of health care. 
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