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Introduction
Physician adoption of electronic health records 

(EHRs) and disease registries are key steps towards 

improving chronic disease care. However the 

power of such technologies to improve providers’ 

access to timely, accurate clinical information 

has been blunted by the lack of unified industry 

standards for the delivery of laboratory results, 

which has largely prevented the expected gains 

from materializing.

In February 2005, the California HealthCare 

Foundation (CHCF) initiated the EHR-lab 

Interoperability and Connectivity Specification 

(ELINCS) project. The goal was to develop 

a standard specification for the delivery of 

electronic lab results from outpatient laboratories 

to electronic health record systems used in 

ambulatory care. Technical experts from 

national labs, EHR system vendors, professional 

associations, and government were assembled 

to develop a practical solution. The result was 

ELINCS version 1.0; a Health Level 7-based 

standard specification published in July 2005 and 

delivered to the Certification Commission for 

Health Information Technology (CCHIT).

Although ELINCS 1.0 was a consensus standard 

developed by a group of experts whose principal 

role within their organizations was to create and 

implement lab interfaces, it remained untested. 

The fact that the standard had not moved into the 

field meant that questions about its usability could 

not be answered. To bridge this gap, the California 

HealthCare Foundation funded five pilot projects 

designed to implement ELINCS interfaces in 

a range of clinical settings. Any shortcomings 

identified during the pilot testing would be 

integrated into future versions of the ELINCS 

specification. 

By the end of the project, four of the five pilot 

sites had successfully implemented ELINCS 

and were using it to electronically transmit 

lab test results in live clinical settings. The 

implementations helped the ELINCS project 

team to identify important enhancements to 

the standard, resulting in the development and 

publication of ELINCS 1.1.

Pilot Testing
The pilot projects began testing ELINCS 1.0 in 

February 2006 in live clinical settings. The testing 

sites represented several different lab vendors, 

including two national labs and several smaller 

labs, and five different EHR or chronic disease 

registry systems (see Table 1 on page 2).

Of the five pilot implementations, four are 

operational; the fifth site withdrew from the 

project after switching lab vendors.

Brown & Toland Medical Group
Brown & Toland Medical Group is a multi-

specialty independent practice association (IPA) 

in the San Francisco Bay Area, with more than 

1,500 contracted physicians in both community 

and academic practice environments. Brown & 

Toland deployed the AllScripts Touchworks EHR 

to its member physicians. The IPA contracts 

for lab testing with LabCorp, the University of 

California San Francisco (UCSF) hospital, and 
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California Pacific Medical Center. Because a proprietary 

electronic lab interface already existed between AllScripts 

and California Pacific Medical Center, Brown & Toland 

implemented ELINCS for lab reporting from LabCorp 

and the UCSF hospital only.

No significant issues were encountered by the EHR or 

lab vendors during the implementation process. The 

ELINCS implementation at UCSF hospital required 

the installation of an enterprise interface engine before 

the hospital could support external lab reporting 

electronically.

Humboldt del Norte IPA
Humboldt del Norte is an IPA in Northern California 

that operates a community-wide chronic disease registry. 

The IPA works with LabCorp and the Open Door 

Community Health clinic. Humboldt uses the Aristos 

PECSYS disease registry system to track and improve 

the care of chronically ill patients. The IPA’s pilot 

implementation of ELINCS entailed the development 

of an ELINCS interface between both LabCorp and 

LabDaq — an office-based lab information system 

(LIS) — and the Aristos registry, supporting the registry 

with electronic lab results. 

Both the LabCorp and the LabDaq LIS systems are using 

ELINCS to exchange data with the Aristos PECSYS 

registry. No significant issues were encountered in the 

course of ELINCS implementation. 

Redwood Community Health Coalition
Redwood Community Health Coalition (RCHC) is 

a network of community health centers in Northern 

California and leads a statewide forum for reporting 

quality indicators in community clinics — the Clinical 

Systems Learning Community (CSLC). Through RCHC 

and CSLC, two health centers developed ELINCS 

interfaces — Community Health Clinic Olé in Napa 

County and Golden Valley Health Centers in Merced 

and Stanislaus counties. The Clinic Olé and Golden 

Valley clinics (along with nine other RCHC members and 

more than 40 others statewide) use i2i Systems i2iTracks 

registry for chronic disease tracking and population 

management. Many of these clinics use Quest Diagnostics 

for their lab services. RCHC’s pilot implementations 

of ELINCS involved developing two separate ELINCS 

interfaces between Quest Diagnostics and the i2iTracks 

systems at the health centers.

Both the Community Clinic Olé lab interface (serving 

one practice site) and the Golden Valley Health Center 

lab interface (serving 20 practice sites) are fully functional 

and using ELINCS v1.0. No significant implementation 

issues were encountered by the lab or disease-registry 

vendors in the course of ELINCS implementation.

Southern Sierra Medical Clinic
Southern Sierra Medical Clinic (SSMC) is a six-physician 

primary care practice in the rural community of 

Ridgecrest, CA (population 27,000). SSMC implemented 

Table 1. Pilot Project Sites and Clinical Settings

P i l o T  P r o j e C T  S i T e e H r / r e g i S T r y l a b ( S ) S e T T i n g

Brown & Toland Medical Group Allscripts Touchworks LabCorp 
UCSF

San Francisco-based, multi-specialty 
independent practice association with more 
than 1,500 physicians

Humboldt del Norte IPA Aristos PECSYS LabCorp 
Humboldt Clinic Lab

Northern California independent practice 
association

Redwood Community Health Coalition i2i Systems i2iTracks Quest Diagnostics Northern California network of community 
health centers

Southern Sierra Medical Clinic e-MDs Chart Ridgecrest Regional 
Hospital

Rural, six-physician primary care practice in 
Ridgecrest, Calif.

Cedars-Sinai Medical Care Foundation GE Centricity Quest Diagnostics Multi-specialty practice with 75 physicians in 
25 offices in Los Angeles
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e-MDs Chart EHR about three years ago. SSMC sends 

lab work to the Ridgecrest Regional Hospital, a local  

80-bed hospital that also provides outpatient lab services. 

The pilot implementation entailed the development of  

an ELINCS interface between the hospital lab and the  

e-MDs EHR.

The e-MDs interface for ELINCS messages was 

implemented and tested in the course of a few months. 

The hospital lab required more time to implement its 

interface, because its lab information system vendor 

did not have the ability to customize the outbound 

lab-reporting format and to deliver tests to an external 

File Transfer Protocol (FTP) site. The lab purchased a 

commercial Health Level 7 interface engine to perform 

these functions, which introduced a six-week delay. The 

lab also was delayed by the time needed to map the 

requisite tests to LOINC ® codes (described below in the 

Challenges and Solutions section). The ELINCS interface 

with the hospital is now operational.

Cedars-Sinai Medical Care Foundation
The Cedars-Sinai Medical Care Foundation (CSMCF) 

is a multi-specialty practice employing 75 physicians and 

300 support personnel in 25 office practices in West Los 

Angeles. CSMFC is in the process of implementing the 

GE Healthcare Centricity EHR. Most of CSMCF’s lab 

tests were processed by Quest Diagnostics, and the pilot 

entails developing an ELINCS interface between Quest 

and Centricity. 

Cedars Sinai and Quest Diagnostics both successfully 

completed preliminary testing of their ELINCS interfaces. 

Shortly after, however, CSMCF changed lab vendors, 

discontinued its relationship with Quest Diagnostics, and 

withdrew from the project.

Challenges and Solutions
A number of important issues surfaced during the pilot 

testing of ELINCS, including:

K The need to learn new coding schemes. Most of 

the testing sites were unfamiliar with the standards 

and coding components of ELINCS, including 

LOINC. LOINC is a publicly available nomenclature 

for lab tests housed in the non-profit Regenstrief 

Institute associated with Indiana University. While 

the national labs were familiar with LOINC, the 

hospital labs typically were not, which proved 

onerous for those using their own proprietary coding 

schemes. As part of the ELINCS project, each lab 

mapped their own coding scheme to LOINC, a 

process that required significant time and effort, 

particularly for the smaller hospital labs. EHRs also 

matched LOINC codes to their own internal lab 

codes. The process is familiar to most EHR vendors 

since they must employ it each time they develop an 

interface with a new lab. Widespread use of LOINC 

coding would largely eliminate this resource-intensive 

mapping exercise — which would result in savings 

to both the lab and EHR vendors, as well as their 

customers.

K The lack of a standard for message transport. Lab 

and EHR systems may use different incompatible 

technologies or “transport protocols” to transmit 

data, such as FTP, secure sockets or VPN. A lab 

or EHR system may not be able to send or receive 

an ELINCS message if it is sent by one of these 

protocols and not the other. This is the situation 

that Southern Sierra Medical Clinic encountered 

early on. The hospital lab system did not use the 

same transport protocol as e-MDs, which prevented 

the delivery and receipt of an ELINCS-compliant 

message. SSMC purchased an Enterprise Interface 

Engine which could accept the ELINCS message 

in either protocol and convert it, thereby allowing 

ELINCS messages to be passed between both 

systems. While this was an isolated incident in the 

ELINCS pilots, it will likely be an issue confronted 

by other EHR and lab systems — many of which rely 

on legacy technology.
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K Resolving incompatible data fields. Some grantees 

encountered difficulty trying to route data in fields 

not supported by ELINCS. Brown & Toland’s 

internal server relied on specific demographic fields 

to route lab results in-house. One such field was 

not supported by the ELINCS standard. Redwood 

Community Health Coalition, accustomed to 

flagging tests requiring fasting in a data field that 

the ELINCS standard eliminated, found another 

ELINCS-supported field in which to flag fasting 

requirements. These incidents were recorded and 

resolved in the ELINCS 1.1 specification to prevent 

such issues from recurring in future ELINCS 

implementations.

K Stretching ELINCS beyond its defined use. The 

defined use case for ELINCS states that an order for 

a lab test must be made in an EHR or disease registry 

and include a patient identifier. This posed problems 

for Humboldt del Norte IPA, whose disease registry 

has no order information for patients and does not 

provide the patient identifier used by the registry 

in lab orders. Humboldt resolved the problem by 

providing its vendor, LabCorp, with the patient 

identifiers; LabCorp then included these in ELINCS 

messages to the registry. 

Such challenges aside, several factors helped to speed 

ELINCS implementations across the board. Early on, 

each participant received the ELINCS 1.0 specification 

document, which clearly described how each ELINCS 

segment, field, and component may be used. Participants 

also received the ELINCS EDGE Tool, which allowed 

developers to test their interface with a wide variety of 

ELINCS messages (see box). Finally, all participants 

received technical support from the consulting firm 

Sujansky & Associates, LLC, paid for by the California 

HealthCare Foundation.

ELINCS Version 1.1
The experiences of the pilot project participants resulted 

in several changes that have either been incorporated into 

ELINCS 1.1 or will be included in the next version of 

ELINCS. Specifically, several data fields were modified. 

The field for patient gender, for example, is required 

in version 1.1 to comply with a LabCorp company 

policy. The field value used to report the date and time 

a lab sample was collected from a patient was changed 

to accommodate reporting for samples collected at a 

physician’s office or at a lab. The field value for indicating 

tests that were not performed because they were deemed 

unnecessary was also changed. Finally, following feedback 

The ELINCS EDgE Tool
The ELINCS project developed a software tool to assist both labs and EHR vendors in the correct implementation of the 
standard. The EDGE (ELINCS Data Generation and Evaluation) tool has two primary functions:

1.  Testing EHrs that intend to receive ELINCS messages. The tool generates a variety of sample messages that cover all 
of the reporting scenarios supported by ELINCS. EHR developers may use these sample messages to ensure that their 
interfaces can parse and correctly process ELINCS messages. 

2.  assisting labs that intend to send ELINCS messages. The tool inspects test messages to determine whether they 
conform to the ELINCS specification. Where variance from the specification is detected, the tool reports the location and 
nature of the error and displays the appropriate section of the ELINCS documentation. 

The goal of the EDGE tool is to effectively simulate the one-to-one testing that typically is not done until late in the process 
of implementing lab-reporting interfaces. With the EDGE tool, EHR and lab systems can discover and correct errors in 
their interface implementations long before they begin testing with their counterparts. Because all vendors will (ostensibly) 
implement and rigorously test the same specific interface specification, any pair of EHR and lab systems will be able to 
implement a mutual interface with a minimum of negotiation, specification, customization, and, ultimately, cost. This outcome 
is the primary goal of the ELINCS project. 
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from vendor e-MDs regarding difficulty in handling fields 

with multiple values, version 1.1 also includes tighter 

constraints on these fields. 

Looking ahead
Clinical data standards have the potential to significantly 

improve health care delivery and outcomes by improving 

providers’ ability to obtain accurate and timely clinical 

data at the point of care. Ultimately, these standards 

could boost EHR and registry adoption by making it 

less expensive and minimizing the time required to link 

ambulatory information systems with outpatient labs. 

Several pilot project participants are already expanding 

their ELINCS implementations or have announced 

plans to do so in the near future. Ridgecrest Regional 

Hospital and Redwood Community Health Coalition 

have said they will expand their current ELINCS user 

base. Humboldt del Norte IPA intends to request lab data 

in ELINCS format from additional labs it works with, 

including Quest Diagnostics and a local hospital lab. 

They also hope to expand the diseases and tests that they 

track with PECSYS. 

To address issues of long-term maintenance and support, 

ownership of ELINCS is being transferred to Health 

Level 7 (HL7), an internationally recognized ANSI-

accredited standards development organization. Under 

a transition plan, HL7 plans to publish an updated 

version later in 2007. After completion of the balloting 

cycle, HL7 will help set the path for future ELINCS 

development which may include new features such lab 

orders and transport protocols. 

CCHIT is considering adopting ELINCS as an EHR 

certification criterion for lab interoperability. The 

selection of ELINCS would help ensure that it is widely 

adopted by EHR vendors and further establish the 

interface as a standard for ambulatory laboratory results 

reporting.

f o r m o r e i n f o r m at i o n co n tac t

California HealthCare Foundation

1438 Webster Street, Suite 400

Oakland, CA 94612

tel: 510.238.1040

fax: 510.238.1388

www.chcf.org

http://www.chcf.org 
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