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ABSTRACT: This article delves into the differences between Electronic Medical Records (EMR) and Electronic
Health Records (EHR) and their critical roles in the use of umbilical cord blood (UCB) in medical treatments and
decision-making. UCB, a valuable resource for regenerative medicine and hematopoietic stem cell transplantation
(HSCT), requires efficient data management to maximize its potential. EMR and EHR systems have become essential
tools in managing patient data, ensuring donor compatibility, and making informed, timely medical decisions. We will
explore how these systems, combined with advanced algorithms, are transforming real-time decision-making in
healthcare, particularly in UCB use and stem cell therapy.
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L. INTRODUCTION

The evolution of digital healthcare tools has reshaped the medical landscape. Electronic Medical Records (EMR) and
Electronic Health Records (EHR) are two key technologies contributing to this transformation, especially in handling
large amounts of patient data. EMR refers to the digital version of a patient’s records within a single healthcare facility,
while EHR systems offer a more comprehensive view by integrating patient data across multiple organizations.

The emergence of UCB as a source of hematopoietic stem cells (HSCs) has further underscored the need for advanced
health data management. UCB, which contains stem cells used in treating various blood disorders, cancers, and
metabolic diseases, must be matched precisely to ensure successful outcomes. EMR and EHR systems streamline the
process of matching donors to recipients, while real-time decision-making becomes more efficient with the integration
of these digital health records into clinical practices.

This article outlines how EMR and EHR systems impact UCB use, with an emphasis on algorithms, data management,
and real-time decision-making processes that improve patient outcomes.
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To keep patient
records accurate,
practices using EMR
must manually
transfer and enter
data each time the
patient is seen.

Every provider can
update a patient’s
EHR, creating a
single, complete
record of all health
information.

I1. DISTINGUISHING EMR FROM EHR
Though often used interchangeably, EMR and EHR are distinct systems that serve different purposes:

a.EMR (Electronic Medical Record):

EMR is a digital version of patient records primarily maintained within a single healthcare facility. It includes detailed
clinical data from past visits, medication history, and laboratory results, among others. However, EMRs are limited to
one healthcare provider or system, restricting data access outside that organization.

b. EHR (Electronic Health Record):

EHR, on the other hand, is designed for interoperability. It compiles patient information across multiple facilities and
care providers, offering a more comprehensive and holistic view of the patient’s health. This makes EHRs a valuable
tool for collaborative care and informed medical decisions, particularly when patients require treatments like UCB
transplantation that involve data sharing across institutions.

II1. IMPACT OF EMR AND EHR ON UMBILICAL CORD BLOOD USE

UCB transplantation involves complex decisions about donor-recipient matching, treatment planning, and post-
transplant monitoring. Both EMR and EHR systems provide critical support by:
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a.Donor Matching:

Matching a UCB donor with a recipient requires careful evaluation of various criteria, such as human leukocyte antigen
(HLA) compeatibility, age, and other medical factors. EHRs can pool data from multiple databases and health networks,
improving the chances of finding a suitable match more quickly.

b. Decision-Making Support:

EHR systems improve the ability of healthcare providers to make real-time decisions. A clinician can access a patient’s
full medical history, genetic data, and other pertinent information with a few clicks, allowing for better-informed
decisions during critical moments, such as before initiating a UCB transplant.

¢. Monitoring Outcomes:

Post-transplant follow-up is vital, as complications like graft-versus-host disease (GVHD) can arise. EHRs enable
clinicians to monitor the patient's condition in real time, alerting them when adverse events occur, thus enhancing
patient care.

IV. ALGORITHMS AND DATA MANAGEMENT

Algorithms and advanced data processing techniques significantly enhance the effectiveness of EMR and EHR systems
in managing UCB-related treatments.

a.Donor Matching Algorithms:

HLA compatibility between a UCB donor and recipient is a key determinant in transplantation success. Algorithms use
predictive analytics to analyze donor and recipient data for optimal HLA matching. This can minimize the risk of
transplant rejection and improve long-term survival rates.

b. Predictive Modeling:

Algorithms integrated into EHRs can forecast the likelihood of transplant success by analyzing historical data from
similar cases. By comparing factors such as patient age, comorbidities, and previous treatments, these predictive
models provide valuable insights that help in planning the course of care.

¢. Clinical Decision Support Systems (CDSS):

EMR and EHR systems often incorporate CDSS, which use data-driven algorithms to guide treatment decisions. In the
context of UCB transplantation, CDSS can suggest the best donor matches, calculate the required dosage of stem cells,
and offer personalized post-transplant care recommendations.

V. REAL-TIME DECISION MAKING IN UCB THERAPY

The ability to make timely decisions is particularly important in critical care situations like stem cell transplants. EMR
and EHR systems facilitate real-time decision-making through:

a.Instant Access to Data:

These systems ensure that patient data—such as lab results, imaging reports, and treatment histories—are readily
accessible. This immediate availability is crucial for healthcare professionals in determining the best course of action
quickly.

b. Automated Alerts:

EHR systems can be configured to generate alerts for clinicians when certain parameters are met. For example, if a
post-transplant patient exhibits early signs of GVHD, the system can alert the medical team, enabling prompt
intervention.

c. Remote Monitoring:

EHRs also integrate with telemedicine technologies to enable remote patient monitoring, allowing healthcare providers
to keep track of UCB transplant patients’ recovery in real time. This is especially beneficial in reducing hospital
readmissions and improving long-term outcomes.
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VI. ENHANCING PATIENT CARE THROUGH INTEROPERABILITY

One significant benefit of EHR systems is their ability to seamlessly connect multiple healthcare facilities. For patients
undergoing UCB transplants, this is critical since they often require care across various institutions. EHR
interoperability allows for the smooth exchange of patient records, reducing unnecessary delays and facilitating better
coordination among the healthcare professionals involved in the transplant process. The ability to access and share
comprehensive patient data enhances the continuity of care and ensures that all specialists are well-informed, leading to
improved patient outcomes.

VII. THE ROLE OF PREDICTIVE ANALYTICS

EHR systems are further enhanced by integrating predictive analytics, offering valuable insights for clinicians
managing UCB transplants. Predictive models can evaluate patterns in patient data to forecast possible complications,
such as post-transplant rejection or infections. By identifying risks early, healthcare providers can develop personalized
care plans and take preemptive actions to mitigate complications. This data-driven approach not only increases the
accuracy of medical interventions but also contributes to better long-term results for transplant recipients.

VIII. DECISION TREE STRUCTURE FOR ASTHMA DIAGNOSIS

[Start)
[Respiratory Infections) [No Infections])
[Afore than 3 Infections 7] [Explore Other Causes]
[Yes] [No) [Follow Up] [Consider Other Factors]
[Experiencing Wheezing?] [End of Evaluation] [End of Evaluation)

[Consider Other Causes)
[Yes] No]

[Investigate] [Consider Other Causes]
[For Asthma]
[End of Evaluation]

[Spirometry]
[Final Diagnosis])

IX.CONCLUSION

The integration of EMR and EHR systems has fundamentally transformed the management of UCB transplantation.
These systems offer improvements in donor-recipient matching, real-time clinical decisions, and comprehensive patient
monitoring, all of which lead to enhanced patient outcomes. As healthcare technology continues to advance, the role of
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EMR and EHR systems in UCB transplant protocols will only grow more critical. Their contributions in terms of
accuracy, efficiency, and real-time data availability are essential to delivering effective, patient-centered care.
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