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Outline of presentation

üGoals

üWork done so far

Å Standardization of content

Å Standardization of messaging format

Å Demonstration of new website

üWork ahead



Goals

üTo promote and facilitate the use of electronic 

health data standards in recording and transmitting 

newborn screening test results

üBenefits:

Å speed the delivery of newborn screening reports

Å facilitate the care and follow-up of infants with positive 

test results

Å enable the use (and comparison) of data from different 

laboratories

Å support the development of strategies for improving the 

newborn screening process



Prerequisites for standardized electronic 

reporting

üContent

Å Standard codes for test names, analytes, conditions 

screened and other categorical answers

üMessaging format

Å Standard messaging format to convey the content 

electronically



Use of national and international code 

standards

ü A coding and terminology framework is essential to 

standardizing laboratory reporting and enabling 

interoperability of information exchange across Electronic 

Health Record (EHR) platforms

ü Coding standards used:

Å LOINC

Å SNOMED CT

Å ICD-9-CM, ICD-10-CM

Å Enzyme codes

Å OMIM codes



LOINC 

üLogical Observation Identifiers Name and Codes

üSupported by NLM and Regenstrief Foundation ( 

Indianapolis)

üUniversal code for identifying measurement (e.g. 

laboratory tests) and results in HL7 messages

üUsed widely in U.S. and internationally

üNo cost license in perpetuity



Lots of languages - translations of glucose 

LOINC_NU
M

LANGUAGE_NAM
E

COMPONENT

2349-9 Brazilian 
Portuguese 

Glucose

2349-9 Estonian Glükoos
2349-9 French glucose
2349-9 German Glukose
2349-9 Italian glucosio
2349-9 Korean

2349-9 Simplified Chinese

2349-9 Spanish glucosa



LOINC Web site ïdownload everything

20009  06 03 Clem McDonald - Lister Hill 

Center



SNOMED CT

üSystematized Nomenclature of Medicine ï

Clinical Terms

üOriginally developed by the College of American 

Pathologists

Å ownership transferred to the International Health 

Terminology Standards Development Organisation 

(IHTSDO) 

Å 12 member countries including US, Canada, UK, 

Australia, Netherlands, Sweden and Spain.

üEmergent international clinical terminology 

standard



SNOMED CT

üVery comprehensive ïover 300,000 concepts

ümultilingual clinical health care terminology 

designed for use in Electronic Health Record 

systems and in health data exchange

üavailable free of charge in IHTSDO member 

countries, including the U.S., in low-income 

countries as defined by the World Bank, and for 

qualified research projects in any country.



ICD-9-CM

ü International Classification of Diseases, Ninth 

Revision, Clinical Modification

ü the official system of assigning codes to diagnoses 

associated with hospital utilization and public 

health reporting in the U.S.

üOne of the Health Insurance Portability and 

Accountability Act (HIPAA) code sets

üPlanned transition to ICD-10-CM by 2013



Other code standards

üEnzyme codes:

Å List of Recommended Names for Enzymes 

recommended by the Nomenclature Committee of the 

International Union of Biochemistry and Molecular 

Biology (NC-IUBMB) in consultation with the IUPAC-

IUBMB Joint Commission on Biochemical 

Nomenclature (JCBN) Enzyme Nomenclature

Å freely available for use

üOMIM codes

Å Online Mendelian Inheritance in Man is a 

comprehensive, authoritative, and timely compendium 

of human genes and genetic phenotypes



The UMLS

üThe Unified Medical Language System

üDeveloped by NLM

üThe UMLS Metathesaurus incorporates over 100 

biomedical terminologies, classifications and 

coding systems

üContents organized by meaning

Å Terms that mean the same thing are grouped together 

and given a common and permanent code (Concept 

Unique Identifier CUI)

Å A bridge between different coding standards



What NLM has done

ü Collect the lists of tests, analytes, conditions and 

categorical answers, some of them are already mapped to 

standard coding systems

ü Fill in gaps where standard codes exist, add UMLS CUIs

ü Make these lists available on an NLM website 

(http://newbornscreeningcodes.nlm.nih.gov), together with 

guidance and rationale for their use produced by the AHIC 

Committee on Newborn Screening, and other useful links

ü Maintain these lists and guidance as they are revised over 

time



Messaging standard

üEncourage the use of HL7 as the standard for 

reporting of Newborn Screening results

üFacilitate the development of a standard 

specification for the payload part of the message 

that uses the codes and approaches proposed by 

the AHIC committee



HL7

üHealth Level Seven is an international messaging 

standard for the healthcare domain

üHL7 version 2 - almost universally available in 

large practices, laboratories, hospitals

üFederal government requires HL7 vs. 2.5 for 

laboratory reporting 

üUsed widely internationally as well - Germany, 

Netherlands,  France, Japan, etc 



HL7 basics

üAn HL7 message is composed of segments, each 

segment conveys a specific type of information 

e.g.

ÅMSH ïmessage header segment

Å PID ïpatient identification and demographic 

information

Å OBR ïinformation about observation requests (e.g. 

laboratory and radiology orders)

Å OBX ïinformation about observations (e.g. laboratory 

results)



HL7 basics

üEach type of message has specified syntax so that 

information can be sent and received 

unambiguously

üHL7 also has pre-defined data types e.g.

Å DT ïDate e.g. CCYYMMDD

Å PN - Person name e.g. Last name ^ first name ^ middle 

^ suffix

Å CE ïCoded e.g. Code1 ^ print text ^ Code system



Coded data type

üA coded data element has three parts:

Å Code  e.g. 54084-9

Å Print text e.g. Galactosemia [Mass/volume] in Blood 

dot 

Å Code system e.g. LOINC  

üCan include 2 codes for a given purpose- e.g. 

Universal LOINC code and individual 

laboratoryôs internal code



OBX segment

üThe important fields:

Å OBX-3 is the question (e.g. serum glucose) - always a 

coded item

Å OBX-5 is the answer

Å May be numeric (e.g. 150 mg/dl)

Å May be coded  (e.g. 80394007^Hyperglycemia^SNOMED)

Å May be other data types 



Put it all together for hemogram  report ï

Red-> measurement,  Orange -> value  
Patient level

PID|||0999999^6^M10||TEST^PATIENT^||1992022

5|F||B|4050 SW WAYWARD BLVD |

Order/report level

­OBR|||H9759-0^REG_LAB|20725^Hemogram^LOINC

­ Discrete Results

OBX|2|NM||789- 8^RBC^LN ||4.9|M/mm3|  4.0-5.4

OBX|3|NM|718-7^HGB^LN ||12.4|g/dL|12.0 5.0||||F|

OBX|4|NM||20570-8^HCT ^LN ||50|%|35-49|H|||F|

OBX|5|NM||30428-7^MCV ^LN ||81|fL |80-94||||F|b



Proposed ñRules of engagementò

üNBS Labs would report quantitative and 

categorical results labeled with the appropriate   

LOINC code from the NBS LOINC  catalogue .

üThey would report quantitative measures numbers 

with the agreed upon units specified in the NBS 

LOINC  catalogue 

üThe categorical results (e.g. S-Beta thalassemia 

from hemoglobin electrophoresis studies) would 

be reported as SNOMED CT codes



A mock-up HL7 message for NBS

ü It is based on real but completely de-identified 

message data from Georgia 

üMessage structure

Å The wrapper segments (MSH, PID etc.)

Å The payload

Å The OBX segments are grouped and  indented below the OBRs  

e.g. Acylcarnitine tests  

Å Includes both interpretations and quantitative measures 

Å Each discrete interpretation/measurement is reported in a 

separate OBX and identified by a LOINC code 



Galactosemia panel

ü OBR|1|2001178109|10A1912102|54079-

9^Galactosemia Newborn Screening 

Panel^LOINC|é y 

Å OBX|1|ST|46737-3^ Galactosemia interp^ 

LOINC |1|Test for enzyme defect: 

INCONCLUSIVE || |*|||F|||20090714143552

Å OBX|2|ST|54084-9^Galactose [Mass/volume] in 

Blood dot (filter paper)^LOINC |1| 

1.6|mg/dL|<11||||F|||20090714143552



Customizing test names 

üRegarding names in reports

Å The test names are LOINC long common names

Å These could be revised per a consensus of NBS labs

ÅHL7 has option for including laboratoryôs  code and 

names in addition to the universal LOINC codes and 

names  



NLMôs NBS web site ïLaunched 9/16



Web site functions 

üDown load the AHIC tables 

üCustomized reports of table contents

üLinks to related documents and resources



Download tables



Customized views of tables

üFour different views:

Å Conditions only

Å Analytes (and measurements) only

Å Conditions linked to analytes

Å Analytes linked to conditions

üAdditional filters:

Å Conditions

Å Condition categories e.g. hearing loss, amino acid disorders

Å ACHDNC core or secondary conditions

Å Analytes

Å Analyte categories e.g. amino acid, organic acid

Å Derived measures



Four different views



Conditions view



Analytes/measurements view 



Conditions linked to analytes view



Analytes linked to conditions view



Filters for conditions



Filters for analytes/measurements



Link to other resources



Information on code standards



Work in progressé..



Card variables

üAdditional information collected about the baby 

e.g. birth weight, transfusion history

üSome may be covered in other HL7 segments e.g. 

PID segment

üOthers will be sent in OBX segments

üWill need additional LOINC panel and 

observation codes ïbut first have to agree upon a 

core set of data elements


