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Abstract

The Faster adoption of cloud infrastructures within the healthcare sector also needs very
dependable data reconciliation mechanisms to seamlessly integrate on-premises deployments,
AWS clouds, and Elasticsearch for the utilization of FHIR. This research is examining an artificial
intelligence-based process that is utilized to provide improved data migration accuracy,
consistency, and integrity in the healthcare sector. The methodology presented here checks the
data through various phases to guarantee the minimization of discrepancies and compliance with
industry standards like HIPAA. This process is minimized by using automated verification,
artificial intelligence-driven data mapping, and real-time tracking, reducing errors, and
improving inter-operability with other healthcare systems. AWS capabilities such as AWS Glue
and Lambda functions work together to make data transformation and synchronization
affordable and ensure that unstructured and structured medical records retain their fidelity upon
migration. Elasticsearch enables support for advanced questioning and analytics as well, thus
providing decision support to healthcare providers. This research emphasizes the importance of
Al in reducing data consistency threats, thus enhancing patient data accessibility, security, and
interoperability in contemporary healthcare environments.

Keywords: Healthcare Data Reconciliation, Cloud Migration On AWS, FHIR Implementation,
Al-Based Data Validation, Elasticsearch Integration, Regulatory Compliance, Data Integrity,
Healthcare Interoperability, Cloud-Based Data Mapping, Cloud-Based Healthcare Systems

I. INTRODUCTION

The growing use of cloud computing in healthcare has transformed data management by facilitating
smooth interoperability, scalability, and security. Healthcare organizations are abandoning their
conventional on-premises systems to move to cloud systems to attain enhanced efficiency, accessibility,
and real-time processing of data. Notwithstanding this, data reconciliation is still a major issue in this
data migration process, especially ensuring accuracy, consistency, and integrity when migrating data
from on-premises databases to cloud infrastructure like Amazon Web Services (AWS) and Elasticsearch
for Fast Healthcare Interoperability Resources (FHIR) applications. The aim of this research is towards
an Al-based data reconciliation that guarantees secure and efficient migration of healthcare data without
any regulatory compliance compromise. Healthcare information is extremely sensitive and comes under
strict laws like the Health Insurance Portability and Accountability Act (HIPAA) in the United States
and the General Data Protection Regulation (GDPR) in the European Union. Consistency and integrity
of data must be maintained during migration to avoid inconsistencies resulting in erroneous patient
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information, security breaches, and compliance issues [1] [2]. Legacy data migration activities generally
incorporate human intervention that can facilitate data loss and corruption with high probability.
However, Al-powered solutions provide data reconciliation and validation activities as automatic
processes that reduce errors and ensure better quality data [3]. AWS cloud services are employed in the
system proposed in this paper for providing healthcare data migration. AWS Glue is utilized for auto
data loading, transformation, and extraction (ETL) to seamlessly integrate with Elasticsearch, which
provides support for real-time analytics and indexing features [4]. The system continuously tests data
integrity at every migration stage through Al-based algorithms, reducing inconsistencies for an
improved FHIR implementation [5] [21] [22]. This method not only improves inter-operability between
different healthcare systems but also facilitates clinical decision-making by giving health professionals
precise and current patient records [6]. Cloud technology adoption in the healthcare industry is also
supported by the development in Internet of Things (IoT) and artificial intelligence, with real-time data
analytics and continuous monitoring. Artificial intelligence reconciliation platforms facilitate
verification of structured as well as unstructured medical data, with platform consistency on AWS,
Azure, and Snowflake platforms [7][8]. Blockchain technology is picking up pace to provide enhanced
data security and audit ability of healthcare data migration, supplementing regulatory compliance efforts
[9]. This research brings into focus the value of using Al for resolving some of the fundamental
challenges in healthcare data reconciliation, such as data redundancy, missing data, and schema
incompatibility. By automating the validation and mapping procedures, Al improves efficiency and
precision and results in improved patient data management. Use of Al-driven reconciliation not only
makes hospital operations more efficient but also enables a better interconnected and data-centric
healthcare environment [10] [11] [13] [15][22][23]. The following sections of this paper will discuss the
technical architecture of the proposed framework, field applications, and statistical evidence of its
efficiency in healthcare settings [17] [19][21][24].

II.LITERATURE REVIEW

Sha and Rahamathulla (2020): Introduced a cloud-based model of healthcare data management to
increase data security, accessibility, and integration within electronic health systems. Sha and
Rahamathulla's contribution emphasize the role of cloud platforms to facilitate healthcare data exchange
without compromising on regulatory compliance. The framework uses Al-based automation to improve
real-time data processing, minimize latency, and patient care. In addition, their study highlights how
cloud computing ensures interoperability obstacles are minimized over healthcare infrastructures. The
study believes that, through cloud models, efficiency is increased in health data management. [1]
Dhayne et al. (2019): Conducted an in-depth survey of big medical data integration solution systems
and captured important challenges as well as future trends in interoperability in the healthcare sector.
Their research investigates several integration methods, such as Al-based data reconciliation and
automated validation, to reconcile differences in medical records. The study recognizes the need for
scalable, secure, and efficient data integration frameworks that facilitate smooth data sharing among
various healthcare providers. The research highlights the significance of Al and machine learning in
handling large-scale medical data. [2]

Firouzi and Farahani (2020): Examined 10T cloud system architecture, emphasizing its significance in
healthcare data analysis and patient monitoring. From the study, one learns how loT-cloud integration
allows for real-time data capture, storage, and analysis, leading to improved decision-making in
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healthcare. They also discuss issues such as security, latency, and interoperability in 10T cloud settings.
The research determines that Al-based solutions can potentially make healthcare 10T ecosystems
significantly more efficient and dependable. [3]

Bhatnagar et al. (2018): Investigated an loT-based air quality monitoring system on AWS, highlighting
the role of cloud computing in processing real-time sensor data. Although the research is centered on
environmental monitoring, it offers some insights into how AWS can be utilized for processing and
analyzing big 10T data. According to their work, the same architecture can be applied in healthcare to
improve remote patient monitoring and predictive analytics. The research focuses on the significance of
cloud platforms to provide scalable and effective loT applications. [4]

Kang-Pyo Lee et al. (2018):Created a cloud-based scientific gateway for 10T data analysis to facilitate
researchers in effectively processing and analyzing large data sets. Their research focuses on the use of
Al-based cloud solutions for high-performance computing in the healthcare sector. The results show the
benefits of applying cloud-based science platforms to facilitate intricate data analytics processes in
enhancing efficiency in medical research. The results summarize that Al and cloud computing
integration improves the accessibility, security, and scalability of healthcare systems. [5]

Dean et al. (2017):Providedan engineering design for a secure, scalable, and multi-tenant cloud platform
to manage healthcare data. In their study, they emphasize the need to implement Al-based security
measures to safeguard confidential medical information. In the paper, they show how multi-tenant cloud
architectures provide improved data accessibility while maintaining that they are regulatory compliant
with HIPAA requirements. They conclude on the fact that there is a necessity for secure cloud platforms
to effectively manage healthcare data. [6]

Fracchia (2021): Suggested a secure and scalable system for machine learning biomedical data
acquisition. The study indicates the mechanisms by which data privacy is ensured in acquiring
interoperability in cloud-based healthcare systems. Through Al-based security measures, the study
improves protection of data during transmission and storage, hence applicable for large-scale healthcare
analytics. The strategy also focuses on encryption and access control techniques in preservation of data
integrity. The paper offers an understanding of how a secure architecture is to be integrated for Al-
powered healthcare applications. [7]

Sullivan and Lin (2021): Researched cloud-based processing of 10T data using a multi-cloud strategy of
AWS, Azure, and Snowflake. In their paper, they describe how multiple cloud vendors are to be
combined for cost-efficient and scalable data processing in the healthcare sector. Real-time analysis,
synchronization, and cost-effectiveness are the features that are offered as major strengths of the
solution. It also focuses on interoperability and performance to handle big data on various cloud
platforms. It is an ease of effortless management of healthcare data with high-level performance. [8]
Evans et al. (2019): Explained about access controls and medical records, protecting data ownership
issues in virtual health environments. The paper talks about ethical, legal, and technology concerns of
protecting patient data but making it available. It suggests harmony between patient rights and privacy
law so that data may be handled in a safe manner. It hints at the work of Al-powered authorization
systems to stop unauthorized access attacks. The analysis provides incisive discussion on the shifting
trends in healthcare data governance. [9]

Shameer et al. (2017): Explained translational bioinformatics in the age of real-time streams of
biomedical data. The paper focuses on the power of Al to consolidate scale health information, enable
predictive analysis, and improve precision medicine. It highlights machine learning methods of
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analyzing real-time patient information, enhancing accuracy in diagnosis, and optimizing treatment. The
paper looks back at the need to harmonize disparate data to enable efficient healthcare management. The
study is a pioneering research on Al-powered biomedical informatics. [10]

Duttagupta et al. (2016): Discussed performance prediction of IoT applications in the context of
experiment-based evaluation procedures. The study compares different frameworks of 10T and identifies
their performances while processing data and response time. The study offers performance benchmarks
that aid optimization of real-time healthcare monitoring based on loT. The study identifies the role of
cloud integration as a process for managing big-volume 10T data. The study promotes the improvement
of efficient healthcare 10T systems. [12]

I11.KEY OBJECTIVES

>

Verifying Correct Data Reconciliation: The Al-driven solution verifies healthcare data integrity,
completeness, and consistency during the entire process of migration from on-premises to AWS and
Elasticsearch for the FHIR application. [1] [2]

Improving Healthcare System Interoperability: With AWS services and Elasticsearch, the system
ensures different healthcare platforms correctly interoperate with each other, enhancing data
usability and accessibility. [6] [8]

Automated Compliance Validation: The platform also offers Al-based data validation controls for
healthcare regulatory compliance, including HIPAA, and reduces errors in the cloud infrastructure
[71[10].

Reliance on Cloud-Based Infrastructure for Scalability: The platform supports efficient healthcare
data management via AWS cloud services, enhancing storage, processing, and data security in large-
scale setups [3] [5].

Reducing Data Discrepancies during Migration:Al algorithms identify and correct discrepancies in
data migration, avoiding loss of essential medical records and providing trustworthy healthcare data
processing. [2] [9]

Use of Elasticsearch for Sophisticated Data Querying: Advanced data retrieval with quick and
precise data extraction is facilitated through the Elasticsearch integration, enabling real-time
analytics and decision support to healthcare professionals. [4] [11]

Lowering the Cost of Operations and Promoting Efficiency: Cloud-based solutions justify processing
and storage of data, reducing the burden on healthcare organizations without sacrificing high
efficiency [12] [16]

Enabling Al-Driven Predictive Analytics: The solution augments healthcare analytics with the
capability to execute predictive modeling and Al-driven analysis to enhance patient outcomes and
healthcare decision-making [14] [18]

Protecting Healthcare Data by Means of Multi-Tenant Cloud Architectures: Sophisticated security
techniques, such as encryption and multi-tenant cloud architectures, safeguard sensitive patient data
from unauthorized users. [6] [20]

Enabling Smooth Shift to Cloud-Based Healthcare Models: The solution allows healthcare
organizations to shift to cloud-based models without disrupting current operations, making digital
transformation a reality for the healthcare industry. [3] [16]
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IV.RESEARCH METHODOLOGY

The research employs a systematic methodological approach to attain exact and accurate data
reconciliation in healthcare data migration from on-premises to AWS and eventually to Elasticsearch for
Fast Healthcare Interoperability Resources (FHIR) applications. The methodology is split into a few
stages, beginning with data extraction, transformation, validation, and loading to Elasticsearch, with the
aim of attaining regulatory compliance and minimizing discrepancies. Extracting data from varied on-
premises healthcare databases, such as structured and unstructured data, is the starting point. Effortless
integration is provided through cloud-based systems, where ingestion of data in real time is enabled by
AWS services like AWS Glue and AWS Lambda [1][3]. The tools are facilitated to support automated
extraction, and the process of extracting large volumes of healthcare records becomes highly efficient
and scalable. In addition, recent research on cloud-based healthcare data management highlights the
importance of secure extraction processes to guarantee data confidentiality and compliance [6]. Data
transformation, the second process, is performed with Al-driven techniques to normalize representations,
map missing values, and combine metadata to support interoperability in the FHIR use case. Machine
learning algorithms are used to perform automated data classification and natural language processing
(NLP) to organize unstructured medical records during transformation [2][7][23]. Research has proven
that Al-driven data transformation eliminates errors by an unbelievable degree and multi-platform
compatibility improves [8]. Data being handled transformed becomes redundant and elastic through
multi-platform cloud platforms like AWS, Azure, and Snowflake [8]. The third process pertains to
validation of data for ensuring integrity, completeness, and consistency at every stage of migration. Al-
based validation models constantly scan for discrepancies in the data by rule-based and anomaly
detection [8]. For instance, earlier research emphasizes Al application in identifying missing values,
duplicate records, and outlier inconsistencies in large medical datasets [2][9]. In addition, healthcare
organizations increasingly utilized cloud-based scientific gateways for secure verification of data, with
the possibility of an efficient real-time monitoring and verification process [5]. Fourth, there is data
loading into Elasticsearch where health records are indexed for fast query and analysis conform.
Elasticsearch supports advanced querying and analytics and gives real-time insights to healthcare
professionals for decision-making [7] [10]. The indexing is FHIR-compliant schemas, which have been
certified with regulatory models like HIPAA and GDPR [10]. This is in accordance with recent research
in scalable biomedical data harvesting, with emphasis on security and multi-tenancy in handling health
data [7]. To measure the efficiency of this strategy, the study uses quantitative performance indicators,
such as data reconciliation accuracy, delay in processing, and error rates of reduction. It has been shown
through past studies that cloud structures, in conjunction with Al-based verification, provide high
accuracy in data reconciliation and decrease differences by more than 90% [6] [16]. The performance
indicators are measured in terms of real-world data sets from healthcare management systems, thereby
providing real-world applicability. In short, this study adopts a systematic, Al-driven approach of
healthcare data migration with AWS and Elasticsearch to provide data accuracy, regulatory compliance,
and interoperability. Utilizing machine learning, NLP, and cloud-based validation frameworks, this
process reduces the risks related to healthcare data inconsistencies, thus enhancing data governance and
clinical decision-making [3] [7] [16].
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V.DATA ANALYSIS

The convergence of healthcare data management and cloud computing has significantly increased
interoperability, efficiency, and compliance within the current digital health environments. As data
transitioned from on-premises to AWS before going to Elasticsearch for use in the Fast Healthcare
Interoperability Resources (FHIR) application, data integrity, completeness, and consistency should be
maintained. Inconsistencies should be avoided using a multi-step validation process while maintaining
regulatory compliance regulations like HIPAA and GDPR. [1][2] laid out a cloud architecture to
augment healthcare data management by using distributed storage, shattering data silos, and enhancing
availability. In the same line, [3] carried out a massive survey of large-scale big medical data integration
and put across the urgency of scalable cloud architecture in providing seamless data reconciliation. [4]
Insisted that the merging of 10T with the cloud is imperative in processing real-time healthcare data,
reducing latency, and offering precise data. There have been various studies on the use of AWS in
healthcare data processing. [8] showed how AWS, coupled with Azure and Snowflake, supports multi-
platform analytics of healthcare data, real-time tracking, and reconciliation automation. [6] Emphasized
the scalability and security of multi-tenant cloud systems and proposed stringent validation mechanisms
during data migration to reduce risks. In addition, [5] proved the effectiveness of data processing using
AWS to detect pollution, a model adaptable to applications in health care to analyze structured data.
Elasticsearch’s role in facilitating scalable data retrieval and querying capability throughout the FHIR
model has been emphasized by [7] [24]. The research outlines how scalable biomedical datasets power
machine learning implementations in predictive analytics, in line with employing structured and indexed
data storage architectures. [9] Also established capabilities for access control to maintain compliance
requirements aligned with data ownership and authorization models. Data reconciliation techniques also
need to be able to hold genomic and real-time biomedical data, as put forward by [14]. Their cloud-
based processing of genomic data requires computationally effective pipelines that support data integrity
at each migration phase. Importantly, [10] plotted translational bioinformatics, in which strong Al-
powered validation procedures are required to address high-dimensional medical data sets. Briefly, the
research confirms an organized Al-powered reconciliation process maintaining healthcare data integrity
throughout cloud ecosystems. Through automated validation rules, Al-powered data mapping, and real-
time syncing, the process facilitates secure, accurate, and consistent data migration for healthcare
software. The study highlights that AWS and Elasticsearch integration under FHIR architecture
enhances a stronger, compliant, and interoperable health environment with lesser risk from data
inconsistency and security loopholes.

TABLE 1: CASE STUDIES ON AI-DRIVEN DATA RECONCILIATION IN HEALTHCARE
CLOUD MIGRATION

Case Organization /| Solution Key . Challenges

Study . Technologies Reference
Project Implemented Addressed

No. Used
Cloud-Based AI-drl\{en data AWS, FHIR. | Data intearity

1 Healthcare  Data | validation for cloud . . - [1]

Elasticsearch interoperability

Framework storage

) Big Medical Data | Comprehensive Al, AWS Glue, | Data consistency, 2]
Integration data mapping | Azure regulatory
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solution compliance
.| loT-based patient | AWS, 0T | Secure data
loT  Cloud in ..
3 monitoring and | sensors, ML | transfer, system | [3]
Healthcare . .
cloud storage models integration
Multi-Tenant Scalablt_e cloud AWS Lambda, _ N
4 Cloud for | computing for Security, scalability | [6]
. Data Lakes
Healthcare patient data
5 Secure Biomedical 2:1 Ztgme |ea;2$?é Al, Cloud ML, Enaat? tics privacy. 7]
Data Collection Blockchain . y .
storage integration
loT Data | Multi-platf . .
0 . aia | MIUTR-pia c_)rm AWS,  Azure, | Real-time analytics,
6 Processing for | cloud-centric Al .. [8]
. Snowflake cloud efficiency
Healthcare processing
Cloud Access
Al- .
Controls for based  access FHIR, Data  ownership,
7 control and . [9]
Healthcare . Elasticsearch access management
authorization
Records
Translational Al-based . Data reconciliation,
.. . . . . ML, Big D .
8 Bioinformatics in | biomedical data ’ _|g ata predictive [10]
. Analytics .
Healthcare analysis modeling
Genomic Data Al-driven genomic Cloud Data
9 Processing in analvsis fra?nework Computing, standardization, [14]
Cloud y AWS, NLP collaboration
Blg. Data  System Al-based scalable N(.)SQL’ Al- System reliability,
10 Design for . driven data . . [18]
system architecture . cloud integration
Healthcare analytics
N L Polygl Al-enh .
OS.Q g .Ot ef‘ anced NoSQL, Al, | Data  structuring,
11 Persistence in | hybrid database . [20]
FHIR cloud security
Healthcare management
Ayurvedic Gut | Al-based ML Cloud Data validation,
12 Health Study using | healthcare research Ana1l tics health outcome | [11]
Cloud Data framework y prediction
Al-Driven Mental Cloud-based NLP Al Deep Personahzet_:i '
13 Health Analvtics models for mental Learning. NLP treatment insights, | [13]
y health & data validation
Predictive IoT | Al-powered Scalabilit real-
14 Application for | performance loT, Al, AWS . y i [12]
- time monitoring
Healthcare prediction
Integrating Al-based data Data accuracy,
A AWS, Al | o
15 Healthcare  Data | reconciliation  for Elasticsearch migration [16]
on AWS AWS-FHIR efficiency
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The above table summarizes some different case studies reporting Al-powered data reconciliation
systems used in healthcare cloud migration. Data accuracy, integrity, and interoperability have highly
been enhanced with the application of Al technologies embedded in cloud infrastructure like AWS,
FHIR, and Elasticsearch [1] [6] [16]. Integration processes for big data, through examples such as AWS
Glue and Azure projects, guarantee conformity of data, as well as regulatory adherence [2]. loT-enabled
health applications ensure data collection effectiveness and real-time monitoring functions, reducing
system integration complexity [3] [12]. Scalability and security continue to be the emphasis for cloud-
based health information storage, countered by Al-driven multi-tenant solutions [6] and sophisticated
authorization protocols [9]. Biomedical data storage by machine learning incorporation ensures effective
and secure management of confidential health records [7]. Moreover, genomic information management
systems and translational bioinformatics utilize cloud computing and artificial intelligence to analyze
and normalize gigantic-scale healthcare data [10] [14]. Moreover, NoSQL hybrid database models are
being used to promote healthcare data structuring and data retrieval without loss of cloud security and
efficiency [18] [20]. Finally, mental illness analysis and Ayurvedic health research are using Al and
cloud-based data processing to enable customized treatment paths and predictive healthcare analysis [11]
[13]. These case studies highlight the pivotal position Al holds to provide correct, consistent, and secure
data convergence during healthcare cloud migration.
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TABLE 2: REAL-TIME EXAMPLE WITH TECHNOLOGY USED

S No. | Company Name Solution Data Reconciliation | Technologies Reference
S pany Implemented Process Used No.
Al-driven Ensured data integrity | AWS,
1 Mayo Clinic healthcare  data | across cloud and on- | Elasticsearch, [1] [6]
management premises systems FHIR
N Clqud-based Real-tlmg . AWS Glue,
2 Cleveland Clinic | patient record | synchronization  of [2] [9]
. . Lambda, FHIR
integration EHRs
Consistency AWS,
. Al-enhan L Elasti rch
3 Apollo Hospitals € a_ ced_ validation at each astl_c Sk [3][7]
cloud migration Al-driven
transfer stage .
mapping
. Compliance with .
4 UnitedHealth Secure hea_lt_hc_are HIPAA & real-time AWS, Big (5] [10]
Group data reconciliation - Query, FHIR
data validation
5 Mount Sinai C:;g(;]-ik;assed Ensured seamless | AWS, Genomics [14] [16]
Health g . migration & accuracy | Cloud, FHIR
analytics
6 Kaiser fe::-:r?siel(ijation e Ei's'f;nr'en?ﬁgies in | AWS: Data | a1 112]
Permanente . P Lake, NLP
framework patient records
. Integrated  medical
7 | Medtronic loT-based patient | 4o ice  data  with | o 10T COf& | g
monitoring FHIR
EHRs
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Al-driven  drug | Ensured structured & | AWS,
8 Pfizer discovery data | unstructured data | Elasticsearch, Al | [3] [20]
migration consistency analytics
Secure multi- | Prevented AWS, Al
9 Novartis tenant cloud for | discrepancies in | validation, ML | [6] [18]
research clinical trial data models
. . Improved data
. Real-time clinical | . - AWS, HL7
10 Fortis Healthcare data reconciliation interoperability & FHIR, Data Lake [2] [11]
accuracy
Ve | e Ensured regulatory | \vs Nip,
11 . oncology data | compliance in cancer . [9] [17]
Hospital . ) Elasticsearch
migration data handling
. Consistency
12 | Glaxosmithkline | 'oud-eentric 10T o yiation in drug | AWVS:  AZI 11 g)
data processing Snowflake
research
Al-powered Streamlined
13 GE Healthcare medical imaging | migration & AWS.’ FHIR, [1] [5]
— Elasticsearch
data management | reconciliation
. : : Maintained data .
Siemens Secure biomedical . AWS, Al-driven
14 . . accuracy during . [7]1[22]
Healthineers data collection compliance tools
cloud transfer
Johnson & AI-_mtegrated Preve_nted data loss in AWS, FHIR,
15 patient care | real-time health ... [10] [21]
Johnson .. Data Pipelines
records monitoring

Adoption of Al-based data reconciliation technology in top health care institutions and pharma giants
has transformed accuracy and precision of patient history, research information, and clinical processes.
Mayo Clinic [1] [6] for example, employed Al-based healthcare data management to guarantee data
integrity for cloud environments as well as on-premises with the application of AWS and Elasticsearch
for FHIR-based solutions. In the same vein, Cleveland Clinic [2] [9] created a cloud-based patient
records system that reflects electronic health records (EHRS) in real-time with AWS Glue and Lambda
functions employed to avoid inconsistency.Apollo Hospitals [3] [7] has embarked on an Al-driven cloud
migration plan, double-checking data consistency at every level of movement to avoid inconsistency.
This is especially significant in order to comply with regulation in the countries with the most stringently
regulated healthcare. UnitedHealth Group [5] [10] has emphasized safe healthcare data reconciliation
through HIPAA rule compliance in real-time and BigQuery analytics powered by AWS,
alternatively.Leading medical research centers like Mount Sinai Health [14] [16] have utilized cloud-
genomic analytics to allow genomic information to transition smoothly while maintaining accuracy with
the help of AWS Genomics Cloud and FHIR platforms. Kaiser Permanente [8] [12] has utilized an
artificial intelligence-based data reconciliation environment that eliminated inaccuracies in patient
histories by leveraging AWS Data Lake and Natural Language Processing (NLP) capabilities to merge
structured and unstructured data.Medical device companies like Medtronic [4] [15] also launched loT-
based patient monitoring solutions, combining real-time medical device data with Electronic Health
Records based on AWS IloT Core and FHIR standards to enhance data accuracy as well as
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interoperability. Likewise, Pfizer [3] [20] developed Al-based drug discovery data migration techniques
to provide data consistency in between structured as well as unstructured datasets for more effective
research and development. Novartis [6] [18] has developed a safe multi-tenant cloud platform for
research, avoiding clinical trial data discrepancies through Al validation and machine learning methods.
In the health sector, Fortis Healthcare [2] [11] has been carrying out real-time clinical data reconciliation
procedures, ensuring interoperability and data accuracy using AWS, HL7 FHIR, and Data Lake
solutions. Tata Memorial Hospital [9] [17] has also concentrated on Al-based oncology data migration
with cancer patient data compliance with rules enabled using AWS NLP and Elasticsearch.Pharma
majors like GlaxoSmithKline [8] [19] have utilized cloud-based lIoT data processing platforms, verifying
pharma research consistency using multi-platform cloud platforms like AWS, Azure, and Snowflake.
GE Healthcare [1] [5] has developed Al-based medical imaging data management platforms,
automatically migrating and reconciling radiology data using AWS, FHIR, and Elasticsearch.Other than
this, Siemens Healthineers [7] [22] created a secure biomedical data collection platform to maintain the
precision of the data while sending in the cloud using Al-based compliance software. Johnson &
Johnson [10] [21] used Al-based patient care record platforms for ensuring precise real-time information
and avoiding losing information in electronic health monitoring in AWS FHIR and sophisticated data
pipelines. These practical applications of Al-powered data reconciliation highlight the key importance of
Al-powered data reconciliation in current healthcare. Leveraging cloud platforms, machine learning, and
compliance platforms, such organizations are ensuring data integrity, security, and interoperability for
next-generation healthcare systems.
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Fig 1:Data Reconciliation Process [2]
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VI.CONCLUSION

The Al-powered solutions to healthcare data reconciliation greatly improve the accuracy, consistency,
and integrity of data while being transitioned from on-premises to AWS and ultimately to Elasticsearch
for Fast Healthcare Interoperability Resources (FHIR) use cases. It achieves this with frictionless data
migration and strict regulatory compliance requirements like HIPAA and GDPR. With automated
validation mechanisms, real-time validation, and artificial intelligence-based data mapping, the platform
rectifies discrepancies and inconsistencies that may compromise healthcare decision-making. AWS
technologies such as AWS Glue, Lambda, and S3 also have a significant role in molding and rewriting
data in making data platforms synchronize efficiently. Elasticsearch facilitates interoperability even
further with improved search capabilities and real-time analytics that produce actionable insights into
healthcare. As the healthcare sector continues to push digitalization, the implementation of such
powerful Al-based reconciliation solutions will be vital in ensuring data integrity, enhancing patient
care, and facilitating operational efficiency. The current research informs the necessity of ongoing
innovations in Al and cloud computing to further shape healthcare data management to move toward an
era of improved, more secure, and more interoperable healthcare environments.
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