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Abstract 
Are you preparing your enterprise systems for MU Stage II and ACO participation or taking a reactionary approach? 

Meaningful Use (MU) Stage I focused on capturing data electronically utilizing EMRs and EHRs but, achieving MU Stage II will require significant 
integration of EHR, other internal provider systems so that they can share data and utilize the information. ACO participation will require advanced 
analytical capabilities, which requires patient-centered, integrated information and real time access. 

Current approaches to ‘integration needs’ have led to a proliferation of point-to-point connectivity and a rush to buy tools. A longer term strategic 
roadmap will be required to build more stronger and flexible integration infrastructure. 

This whitepaper discusses:

 • Need for strategic approach to integration
 • Mitigating of risks associated with technology proliferation
 • Presenting of strategies on preparing HIT systems, EHRs and RCM platforms 
 • Avoidance of risks of information dissonance and getting mired in a “spaghetti” integration model

MU Stage II drives the need for interoperability in a much larger scale than previous initiatives.

The ARRA of 2009 has earmarked approximately $19 billion to help physicians and hospitals achieve “Meaningful Use” of HIT. At its core, ARRA’s 
landmark MU initiative is meant to help providers collect and store different combinations of electronic patient data (allergies, medication 
history, lab results, clinic visits-in an EHR, etc.) and then securely share this data with other health entities and governmental agencies. MU Stage 
II capabilities will most certainly raise healthcare organizations to a new level of efficiency. Even more importantly, they will enable safer, more 
accountable and more personalized care. 

A Strategy for Health Information 
Integration to Meet MU Stage II 
Requirements and ACO

The MU Stage II final rules define a common dataset for all summaries of care 
records. They include an impressive array of structured and coded data to be 
formatted uniformly and sent securely during transitions of care, upon discharge 
and to be shared with the patient themselves.
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Interoperability – A Challenge and an Enabler for MU Stage II and Stage III

An organization’s level of interoperability can largely determine:

 • Ability to achieve MU compliance and incentives
 • Higher efficiency in clinical, financial, research and operational domains
 • Improved profitability with better quality of care
 • Ability to collaborate with business partners - present and new

Much of the impetus for next-generation interoperability is coming from the government’s creation of new standards and the inclusion of 
vocabulary in those standards. 

Achieving MU Stage II will require solving some of these interoperability challenges by addressing them head on and adopting standards. Depicted 
in table below are the elements of MU Stage II and the Interoperability imperatives to achieve those:

Elements of MU Stage II

Structured laboratory results

Patient access to health information

Implementation of direct project capabilities in all EHRs

Ongoing submission to registries

Computerized provider order entry (CPOE)

Summary of care referrals

Interoperability Imperative

Implementing a lab interface so that a lab report feeds back 
into the provider’s EHR as structured data

Providers must provide an electronic portal for health information to 
their patients

Applicability statement for secure health transport and the XDR and 
XDM for direct messaging feature enhancements in EHRs

Providers to have the tools built into their EHRs to submit documents 
to registries

Providers to have an interface for not only lab results but diagnostic 
images

EHR systems between the two involved parties should share 
the patient data between them

The main theme of MU Stage II is interoperability: the demonstration 
of actual connection to outside systems rather than just establishing 
the capability to connect and also enabling patients to access their 
health information online. True interoperability is a significant challenge 
to healthcare organizations and a critical enabler of their MU and 
HIE capabilities.
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Meaningful Use II Interoperability Between Entities Will Require Adopting 
Standards

Entities

Ambulatory to Acute 
Care

Physician Affiliates to 
Acute CareAmbulatory

Labs, Radiology

Pharmacies

Clearing House

HIEs

Payers

Why

Providers that can broaden their strategic focus 
beyond traditional inpatient services and deliver 
increasingly complex ambulatory services cost-
effectively, will  enhance their competitive 
advantage while moving to a medical home context

Higher EMR adoptions in physician offices also 
entails the responsibility to intercommunicate 
within different versions 
of EMR products and other peripheral 
systems like LIS, RIS etc 

Allowing image-communication with EMR’s 
provides seamless patient information transfer and 
helps in better diagnosis

Integration with providers allows  for 
seamless drug prescription transfers and billing 
activities

Facilitating the processing of health information 
received from another 
entity in different formats and ensuring seamless 
communication

Meeting compliance requirements like MU 
Stage I and II for electronic exchange of patient 
information 

All aspects of revenue cycle management 
and quality/compliance requirements 
with Providers

How?
(Data Content)

HL7, 
DICOM, 
NwHIN
NCPDP, 
EDI (HL7),
IHE

How?
(Data Coding)

ICD,
SNOMED, LOINC

How?
(Data Transfer)

SMTP, 
MIME, 
SOAP, 
WS, 
eBXML
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Where Does Interoperability Figure in MU Stage II and Stage III?

Stage I, 2011-2012 
Data capture and sharing

Stage II, 2013
Advance clinical processes

Stage III, 2015
Improved outcomes

Electronically capturing health information 
in a standardized format

Using health information to track key 
clinical conditions

Communicating health information
for care coordination processes

Initiating the reporting of clinical quality 
measures and public 
health information

Using information to engage patients and 
their families in their care

Electronically capturing health information in a standardized format and communicating that information for 
care-coordination processes - Use of a certified EHR to capture information and relay it to other systems like 
LIS, RIS, PMS etc. This would involve the use of several data content standards like HL7, DICOM, NwHIN, etc. 
over various data transport standards as per the needs to transfer information effectively.

Clinical Quality Measures Reporting and using that effectively - There are 44 clinical quality measures, of which 
physicians must comply with at least 6. Hospitals must comply with at least 15.  At least 50% of patients and 
providers must make electronic copies available within 3 business days of a visit.  This would again involve the 
use of several data content standards like HL7, DICOM, NwHIN, etc.

e-Rx and transmission of messages across various patient care messages - Electronic prescription and 
transmission of messages across various entities takes centre stage in MU Stage II and requires NCPDP as a data 
content standard for eRx among others.

Patient access to kiosks/patient centered HIEs - Consistent transfer of evidence-based care practice information 
for a patient centered ecosystem includes:

 • Problem lists
 • Standard order sets
 • Case management
 • Disease management
 •  Communication between and among providers, particularly between PCPs, referring   

providers, and receiving specialists 

This would require more federation oriented interoperability standards like IHE, NwHIN, etc. over various data 
transport mechanism, such as SOAP, etc. 

More rigorous health Information exchange 
(HIE)

Increased requirements for e-prescribing and 
incorporating lab results

Electronic transmission of patient care 
summaries across multiple settings

More patient-controlled data

Improving quality, safety, and efficiency, 
leading to improved health outcomes

Decision support for national high-priority 
conditions

Patient access to self-management tools

Access to comprehensive patient data 
through patient-centered HIE

Improving population health

Stage I:

Stage ii:

Stage iii:
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Need For Integration and Interoperability For ACOs

A Blueprint to Get Your Interoperability Strategy Right

Since ACOs require clinical integration across the continuum of care, the 
information generated by different applications needs to be reconciled to 
mean the same thing.

Integration and interoperability are critical in achieving effective participation in an ACO. To enhance communication along the continuum of 
care, the participating EHR applications, revenue cycle application and member management systems need to speak the same language either by 
adopting the same terminologies or by mapping of different nomenclatures used by various participating applications. There is a need for data 
standardization and mapping of terminologies so that medical concepts are represented uniformly for medical decision-making. 

A few common ‘Integration and Interoperability’ challenges for ACOs are:

 •  Effective management of a patient and a member between participating organizations will require communication and collaboration 
of data. ACOs will have to establish contextual connectivity between compliance data integration, compliance reporting efforts and 
dashboard solutions.

 •  Rigorous testing of data exchange from EHR and patient accounting systems that meets the demanding testing requirements should be 
able to send and receive standardized information with other certified EHRs.

As ACOs work to transform healthcare delivery models, they will focus the majority of their efforts on improving health outcomes, as well as the 
overall patient experience. Improving care coordination, access to quality care, technology and payment models will empower these providers to 
achieve their shared goal of creating a standard of high-value health care across the nation. 

This requires good, clean and timely data that is contextual and semantically understood. In the next section, we will focus on putting together a 
blueprint for an interoperability initiative in your organization. 

 1. Align your business partners strategy with your IT strategy
 
 2. Adopt a standard
 
 3. Perform an ‘as-is’ analysis
 
 4. Select integration platform (build vs. buy)
 
 5. HIE or not to HIE?
 
 6. Develop an implementation plan
 
 7. Get buy in from partners
 
 8. Phase based implementation
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1. Align Your Business Partners Strategy with Your IT Strategy

As your organization moves towards integrating with the ACO and/or achieving MU Stage II requirements, a business partnership with external 
entities and your affiliates will be required. It will be imperative that the business leadership and the IT leadership are aligned on what the 
expectations are for information exchange. More than likely, there will be several external entities such as the state HIEs, labs, pharmacies, PBM, 
physician practices, specialized care centers, public health agencies and clearinghouses. It will be important to understand the contracts you have 
in place or need to have in place to enable the exchange of data. Since MU and ACOs require extensive data integration, an effective inventory 
and analysis of what data you have and what data you need will be necessary to put together a cohesive IT integration strategy. This will not only 
require your IT to be ready with the right standards, tools and processes, but also align with your partners in the same. The key will be aligning your 
business and IT so one doesn’t drag the other.

2. Adopt a Standard

There has been tremendous progress in standardizing terminologies and semantics in data transmission. Increasing needs and regulation 
around sharing data has had a positive impact in developing standards that allow data to be understandable between systems in a manner that 
is actionable and computable. Several transmission and storage standards are available depending on the type of data being exchanged. The 
overarching standard initiative being promoted by ONC NwHIN Exchange has officially been converted into eHealth Exchange.  This is a public-
private partnership to increase HIE innovation in the private sector. Organizations looking into standardizing exchange between external entities are 
better served following the direction promoted by eHealth Exchange. Apart from the overarching standard, there will be several context specific 
standards that will need to be promoted. These include HL7, DICOM, NCPDP, HL7 2.0, ICD 10, SNOWMED, LOINC, CDA, etc. The organization must 
understand the internal systems, external partners and the needs of MU II and ACO to determine the appropriate standards to adopt, or replace 
with, to be successful. eHealth Exchange and ONC have developed ‘DURSA’ to ensure secure HIEs which could provide an important contractual 
framework for cooperation between the entities.  The key here is to take a proactive approach towards this and not a reactive approach which may 
result in rework later.

3. Perform an ‘As-Is’ Analysis

Before going into a development of a blueprint for integration, it is imperative that organizations understand current IT process and tool assets 
that the organization has in-house. Since various stakeholders from the provider community, clinicians, HIMs, RCM managers, IT support team 
and technology vendors that provide your platform are involved, it is recommended that a cross functional team take a consultative approach to 
document and inventory all the current IT assets that are pertinent to moving forward. This team should talk to each of the key stakeholders and 
understand the IT assets they use and how they use it. The ’as-is’ analysis is also an opportunity to clean house of all the systems and databases that 
may have proliferated through the years but may be offering little value. 

This analysis should lead to a thorough documentation of:

 • Tools and systems used
 • Technology stack in use 
 • Technology ready for sunset
 • Processes as is
 • Data ware house architecture
 • Integration architecture
 • Integration governance

This exercise will provide a good baseline for what needs to be changed and leveraged for the future. 
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4. Select Integration Platform (Build vs. Buy)

Since the focus of this paper is around integration, performing an ‘as is’ analysis of the integration architecture will give the organization key facts 
on what is leverage-able and what is not. Moving to new standards with large data sets and high performance requirements may mean a sea of 
change in the current integration architecture. The current architecture may be set up to be a point-to-point integration which may not serve well 
for scalability, maintainability and flexibility needed to meet all integration needs. 

There are essentially two approaches to this exercise: 

 • Build out the current architecture with custom tools from software providers such as IBM, Microsoft or Oracle. 
 • Buy an industry class integration platform like Corepoint, Cloverleaf or the open source Mirth (not an all inclusive list). 

This decision will be based on the context of integration at the organization and the budget/timelines it needs to be operational. Whatever may be 
the case, this decision has a wide ranging and long term impact and must be taken with due analysis. 

5. To HIE or Not to HIE

HIE is an implementation concept at a regional level as well as a noun for a platform implemented within many large healthcare systems. HIE is a 
health information exchange that allows health information exchanges to take place electronically between different healthcare and non-healthcare 
organization in a standardized manner.  This allows movement of clinical information electronically between different entities which keeping the 
contextual semantics intact enabling consuming organization to understand the meaning of data. The overarching goal of an HIE is to provide 
meaningful clinical data in an electronic format in a timely and accurate manner to promote better patient centered care. 

Secondary health care provider benefits include reduced expenses associated with:

 •  The manual printing, scanning and faxing of documents, including paper and ink costs, as well as the maintenance of associated office 
machinery.

 •  The physical mailing of patient charts and records and phone communication to verify delivery of traditional communications, referrals 
and test results.

 •  The time and effort involved in recovering missing patient information, including any duplicate tests required to recover such 
information.

Many of the larger provider systems have chosen to purchase an HIE platform (like Medicity, dbMotion, Axolotl among others) to serve their data 
consolidation needs, as well as provide a single repository to ‘integrate from’ and ‘integrate with’.  However, some provider systems have chosen 
to build a custom data-warehouse and analytical system to consolidate data and integration with and from that custom platform. The choice of 
whether to build or buy entirely depends on the technical capabilities of the organization and its development partners, as well as the need for such 
a comprehensive system. This will need to be determined based on the business needs and the ROI impact of an investment in an HIE platform.

6. Develop an Implementation Plan

After a thorough analysis and the needs of the organization from an interoperability perspective, a gap document typically lays out the ingredients 
required for a successful integration plan. This should typically include tools, standards, partners, process changes and personnel. A good 
healthcare IT consulting partner can guide through this plan for a healthcare organization pulled in different directions from various parties (internal 
and external) and ever changing regulations. This implementation plan may be a subset of an overall plan to meet MU and ACO needs of the 
organization and as such should be tied into the overall organizational PMO. A central organization to implement this plan will need to be set up to 
ensure coordination between internal and external stakeholders.
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7. Get a Buy-In From Partners

The implementation plan should include getting buy-in from other external partners who will perform the functions on the other end of integration. 
The dependency on external partners to get the longitudinal data and interchange critical clinical information makes it imperative that the trading 
partners are completely bought into this initiative. Left to their own direction, the healthcare organization could face challenges in conforming 
to effective semantic and syntactic integration. Many of the partners will be pursuing their own interoperability initiative and may end up with 
tools and standards that are different than your organization. Even if the standards are the same as the ones you intend to adopt, there may be 
a variation on implementation and how the semantics may be structured. A centralized PMO coordinating this initiative must reach out to both 
internal and external entities in a timely manner, as well as communicate and coordinate impacts to adjust plans of implementation and not merely 
react to forces beyond their sphere of influence.

8. Phase-Based Implementation

The number of projects spawned off by MU Stage I and Stage II and, soon, MU Stage III coupled with some organizations moving to an ACO or 
other integrated care models is daunting. In addition, changes to HIPAA 5010 and ICD 10 have a huge impact on resource availability within the 
organizations, both internal and external. A phase based implementation plan is important to take measured steps towards a holistic integration 
architecture that will support not only the regulatory needs of MU and ACOs but also provide a basis for deep and wide information to make better 
clinical decisions in a timely manner. 

A multi-phase approach instead of a ‘big bang’ project is highly recommended due to the following reasons:

 • Optimal use of resources
 • Manage changes in standards and regulations more effectively
 • Course correct’ after each phase
 • Adequate feedback after each phase allows for better design in the long run

While undertaking a phase based approach, a vision for all future phases must be set. This may be subject to change but setting a vision allows for 
the team to work towards a common goal and implement accordingly. The first phase must focus on building the base and the framework for the 
overall integration initiative. A vision for the overall initiative and scope for future phases will help formulate this framework to enable flexibility 
and support for all future phases. This will enable minimal architectural changes in the future phases as new partners integrate and additional 
information sets get exchanged. 
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i2 - emids Integration and Interoperability Framework
A Framework for Provider Interoperability

Building upon the aforementioned blueprint, emids has an established framework and skill-set experience that can help healthcare enterprises 
realize their interoperability goals in a structured and effective manner. The emids i2 framework provides a generalized pattern for integration 
and interoperability that healthcare organizations can adapt from, based on their unique context. The i2 framework addresses the integration 
requirement between multiple systems. In addition, it also ensures that there are semantic, logic-like data dictionaries and data models built in 
place to ensure that data is efficiently transferred and meaningfully communicated.

emids Framework for Integration and Interoperability
 

The above diagram illustrates a framework with capabilities and readiness to integrate different components using a mix of:

 • Different Data Content Standards – like HL7, DICOM, LOINC, NCPDP, NwHIN, etc. 
 • Different Data Transport Standards – like SMTP, MLLP, HTTP, SOAP, etc. 

Based on the above mentioned blueprint drivers, the right engine/tool or a custom interface that would enable two or more disparate systems 
to exchange information meaningfully and seamlessly.  Such requirements can vary from basic EDI related queries such as 271, 278 to complex 
clinical documentation needs like processing of CCR,CCD, images such as DICOM, or even process claim related information in both XML or EDI 
formats like 835 or 837’s. emids has deep experience and expertise in using a black-box driven approach towards integration using a  variety of tools 
including Mirth Connect, BizTalk, Websphere to integrate systems inside an organization or connect systems outside organizations using a federated 
architecture . As an extension of the interface development/integration exercise, emids will also create a test bed to fully test the scenarios of 
communication to ensure go-live readiness, thus ensuring a full end-to-end solution.

 

Existing Systems Hospital Applications Physician O�ce 
Applications

Mirth Connect, HL7 Connect, 
Cloverleaf, Core point, etc.

IHTSCD, HL7 Connect, IETF, DICOM NCPDP, LOINC

Data Exchange Standard – SOAP, SMTP+MIME, 
ebXML etc

BizTalk,
Web sphereInterface Engines

Isolation Layer – Data 
Exchange Standard

Data Content Standards

Peripheral Connection 
Requirements

EMR
Pharmacy
Network

Potential
Portals Payers HIE

LISRISTPA’sClearing House OTHER
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To ensure the best outcomes for patients in a cost-effective manner and 
meet compliance requirements, heterogeneous technologies must coexist 
and effectively interoperate. True interoperability should not require the 
replacement of existing systems, an approach that is centered on enabling 
existing systems to extend their reach is the key to linking systems together. 

In this context, interoperability is not limited to simply connecting 
applications together. It must incorporate a common set of enabling 
standards, technologies combined with semantic and syntactic information 
exchange that can connect the healthcare organization together and with 
other external trading partners, automating transactions and enabling higher 
efficiency.

End Notes
 •   Interoperability – A key to Meaningful use 
    http://www.informationweek.com/healthcare/interoperability/ehr-interoperability-key-for-meaningful/240006244
 •   IHE_ITI_TF_Vol1
    http://www.ihe.net/
    Integrating the healthcare enterprise By Michael McCoy, MD, FACOG, IHE PCC Planning Co 
    Interoperability and Standards
    http://www.himss.org/ASP/topics_interoperability.asp

Acronyms Used Throughout the White Paper

 
ACO Accountable Care Organizations         
ARRA American Recovery and Reinvestment Act
CCD Continuity of Care Document
CCR Continuity of Care Record
CDA Clinical Document Architecture
CPOE Computerized Physician Order Entry 
DICOM Digital Imaging and Communications in Medicine 
DURSA Data Use and Reciprocal Support Agreement
e-Rx Electronic Prescription
EDI Electronic Data Interchange
EHR Electronic Health Record      
EMR Electronic Medical Record
HIE Health Information Exchange 
HIM Health Information Management
HIPAA Health Insurance Portability and Accountability Act
HIT Health Information Technology 
HL7 Health Level 7
HTTP Hyper Text Transfer Protocol
i2 Integration and Interoperability
ICD International Classification of Diseases

IT Information Technology
LIS Laboratory Information System  
LOINC Logical Observation Identifiers Names and Codes
MLLP Minimal Lower Layer Protocol
MU Meaningful Use  
NCPDP National Council for Prescription Drug Programs 
NwHIN Nationwide Health Information Network
ONC Office of the National Coordinator for Health
PBM Pharmacy Benefit Management 
PCP Primary Care Physician    
PMO Project Management Office
PMS Practice Management Systems
RCM Revenue Cycle Management
RIS Radiology Information System 
ROI Return on Investment        
SMTP Simple Mail Transfer Protocol         
SNOMED Systematized Nomenclature of Medicine     
SOAP Simple Object Access Protocol                                                  
XDM External Data Management     
XDR Extended Data Representation    
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About emids  
 •   Over 800+ HIT resources 
 •   Over 40 healthcare client partners
 •   55% year-over-year growth over the past 4 years
 •   International headquarters located in Nashville, TN
 •   Development Centers based out of Nashville, TN and 

Bangalore, India

Awards and Recognition

 •   2012: Named Best in Business by the Nashville Business 
Journal

 •   2012: Named to the Global Outsourcing 100® List by the 
International Association for Outsourcing Professionals 
(IAOP)

 •   2011: Named “Best 20 Rising Stars” category in the 
Services Provided -Information/Communication 
Technology Services sub-list by the IAOP

 •   2011: Honored as one of the Top 5 BPO Companies in the 
si100 Companies List

Industry Associations  

Services for Healthcare IT
 Healthcare IT- Custom Solutions

 • Application Development 
 • Application Maintenance
 • QA 
 

 Healthcare Enterprises 

 • Interoperability/Integration
 • Implementation/Migration
 • Business Intelligence
 • QA services 
 • Business Systems and Operations 
 • Solutions 


