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Introduction to HL7 to FHIR Mapping

HL7 to FHIR mapping refers to the process of transforming data from the
Health Level Seven (HL7) standard to the Fast Healthcare Interoperability
Resources (FHIR) standard. As healthcare continues to evolve with
technological advancements, the need for seamless data exchange becomes
paramount. HL7, a set of international standards for the exchange of
electronic health information, has been widely utilized for decades. However,
with the emergence of FHIR, a modern, web-based approach to interoperability,
there is a growing demand for mapping existing HL7 data to FHIR resources.

This article aims to provide a comprehensive overview of HL7 to FHIR mapping,
its significance, the challenges involved, methodologies for mapping, and
future trends in health information exchange.

Understanding HL7 and FHIR Standards

What is HL7?

HL7 is an organization and set of standards that facilitate the exchange of
information between various healthcare systems. Established in the 1980s, HL7
has developed multiple versions, with HL7 v2 and HL7 v3 being the most
common. The primary focus of HL7 is on messaging standards that enable the
exchange of clinical and administrative data. Key characteristics of HL7
include:

- Message-based structure: HL7 messages are structured in segments, each
containing fields that represent specific pieces of information.
- Flexibility: HL7 standards allow for customization to meet the specific
needs of different organizations.
- Support for various data types: HL7 can handle clinical data, patient
demographics, billing information, and more.

What is FHIR?

FHIR, developed by HL7 International, is a next-generation standard designed
to facilitate easier interoperability between healthcare systems. Unlike its
predecessors, FHIR is based on modern web technologies, such as RESTful APIs,
JSON, and XML. Key features of FHIR include:

- Resource-oriented: FHIR organizes data into discrete resources (e.g.,
Patient, Observation, Medication), making it easier to manage and exchange.
- Interoperability: FHIR promotes seamless data exchange across different
systems, enhancing patient care and research capabilities.
- Developer-friendly: FHIR is designed with developers in mind, providing
clear documentation and tools for implementation.



The Importance of HL7 to FHIR Mapping

The transition from HL7 to FHIR is crucial for several reasons:

1. Enhanced Interoperability: Mapping HL7 data to FHIR resources allows
healthcare organizations to exchange information more efficiently, ultimately
improving patient care.

2. Future-proofing Systems: As FHIR becomes the standard for health
information exchange, organizations must adapt their legacy systems. HL7 to
FHIR mapping helps in modernizing systems without starting from scratch.

3. Data Usability: FHIR’s resource-based approach enables better data
usability for developers and clinicians, leading to improved applications and
services.

4. Compliance with Regulations: With increasing regulations on
interoperability, such as the 21st Century Cures Act in the United States,
mapping to FHIR can help organizations meet compliance requirements.

Challenges in HL7 to FHIR Mapping

While the benefits of HL7 to FHIR mapping are significant, several challenges
can arise during the process:

- Data Semantics: HL7 v2 and v3 have different data structures and
terminologies compared to FHIR. Ensuring that the meaning of the data remains
consistent during the mapping process can be complex.

- Legacy System Limitations: Many healthcare organizations still rely on
legacy systems that may not easily support FHIR. Upgrading these systems can
be costly and time-consuming.

- Resource Mapping: Identifying the appropriate FHIR resources for HL7
messages can be challenging, particularly for complex data scenarios.

- Interoperability Issues: Even after mapping, interoperability issues may
arise due to differences in implementation across various healthcare systems.

Methodologies for HL7 to FHIR Mapping

To successfully map HL7 to FHIR, organizations can adopt various
methodologies:

1. Manual Mapping

This approach involves manually analyzing HL7 messages and determining the
corresponding FHIR resources. While this method allows for a thorough
understanding of the data, it can be time-consuming and prone to human error.



2. Automated Mapping Tools

Numerous tools and software solutions are available to assist with HL7 to
FHIR mapping. These tools can automate the process, reducing time and errors.
Some popular tools include:

- Mirth Connect: An open-source interface engine that supports message
transformation between HL7 and FHIR.
- HAPI FHIR: A Java-based FHIR implementation that includes tools for working
with HL7.
- FHIR Mapper: A tool designed specifically for mapping HL7 messages to FHIR
resources.

3. Hybrid Approach

Combining manual and automated mapping can provide the best of both worlds.
Organizations can employ automated tools for initial mapping and then refine
the results through manual review. This approach ensures accuracy while
leveraging the efficiency of automation.

Best Practices for HL7 to FHIR Mapping

To ensure a successful mapping process, organizations should consider the
following best practices:

1. Engage Stakeholders: Involve clinical and technical stakeholders early in
the mapping process to gather insights and ensure that the mapping meets
their needs.

2. Establish a Clear Mapping Strategy: Define a clear strategy that outlines
the goals, resources, and timelines for the mapping process.

3. Utilize Standard Terminologies: Wherever possible, use standardized
terminologies from sources such as SNOMED CT or LOINC to enhance data
consistency and interoperability.

4. Iterate and Refine: Mapping is not a one-time activity. Organizations
should continuously review and refine their mappings as standards evolve and
new use cases arise.

5. Test Thoroughly: Conduct rigorous testing to ensure that the mapped data
is accurate and functions correctly within the new system.

Future Trends in HL7 to FHIR Mapping

As the healthcare landscape continues to evolve, several trends are likely to
influence HL7 to FHIR mapping:

- Increased Adoption of FHIR: As more organizations recognize the benefits of
FHIR, there will be a growing demand for HL7 to FHIR mapping solutions.



- Interoperability Initiatives: Government and industry initiatives aimed at
promoting interoperability will drive the need for effective mapping
strategies.

- Integration with Emerging Technologies: The integration of FHIR with
emerging technologies, such as artificial intelligence (AI) and machine
learning (ML), will create new opportunities for health data utilization.

- Focus on Patient-Centered Care: The shift towards patient-centered care
will necessitate the seamless exchange of health information, further
highlighting the importance of HL7 to FHIR mapping.

Conclusion

HL7 to FHIR mapping is a critical process for healthcare organizations as
they strive for improved interoperability and data exchange. While challenges
exist, adopting best practices and leveraging available tools can facilitate
a successful mapping process. As the healthcare landscape continues to
evolve, staying informed about trends and advancements in HL7 and FHIR
standards will be essential for organizations looking to enhance their health
information exchange capabilities.

Frequently Asked Questions

What is HL7 and how does it relate to FHIR?

HL7 (Health Level Seven) is a set of international standards for the exchange
of health information. FHIR (Fast Healthcare Interoperability Resources) is a
standard developed by HL7 that facilitates the exchange of healthcare
information, focusing on web technologies and simplicity.

Why is mapping HL7 to FHIR important?

Mapping HL7 to FHIR is crucial for ensuring interoperability between
different healthcare systems, enabling seamless data exchange, and improving
patient care through more accessible health information.

What are the main challenges in HL7 to FHIR mapping?

Challenges include differences in data structures, terminology, and the need
for comprehensive understanding of both standards. Additionally, legacy
systems may not easily support FHIR's modern data exchange methods.

How does FHIR improve upon traditional HL7 standards?

FHIR improves upon traditional HL7 standards by utilizing modern web
technologies like RESTful APIs, JSON/XML formats, and support for mobile
applications, making it more user-friendly and adaptable.

What tools are available for HL7 to FHIR mapping?

Several tools are available for HL7 to FHIR mapping, including HAPI FHIR,



Firely, and Mirth Connect, which assist developers in transforming HL7
messages into FHIR resources.

Can HL7 V2 messages be directly converted to FHIR
resources?

Not directly; HL7 V2 messages often require transformation into FHIR
resources through mapping processes, as they have different structures and
semantics.

What role do terminologies play in HL7 to FHIR
mapping?

Terminologies play a significant role as they ensure that the concepts used
in HL7 messages match those defined in FHIR resources, facilitating accurate
data representation and interoperability.

Is there a standardized approach for HL7 to FHIR
mapping?

While there is no single standardized approach, organizations often utilize
guidelines from HL7 and best practices from the community to create their
mapping strategies.

How can organizations validate their HL7 to FHIR
mappings?

Organizations can validate their mappings by using testing tools that check
for compliance with FHIR standards, conducting peer reviews, and engaging in
pilot projects to assess functionality in real-world scenarios.

What future developments can we expect in HL7 to FHIR
mapping?

Future developments may include enhanced automation in mapping processes,
improved tools for validation and testing, and broader adoption of FHIR
across the healthcare sector, leading to more standardized mapping practices.
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