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Was ist LOINC?

= LOINC = Logical Observation Identifiers Names and Codes

= Nomenklatur (Code-System mit Klassen) zur universellen
Kennzeichnung von
= Laborbestimmungen,
= Vitalwerten, klinischen Messungen/Beobachtungen
= Dokumententypen

= Erstellt/gepflegt seit 1994 vom LOINC-Komitee am Regenstrief
Institute/ Indianapolis (USA)

Escherichia coli enteroinvasive identified in
13318-1 Stool by Organism specific culture
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LOINC Fakten

e LOINC 2.42 und RELMA 6.0
o 71,464 Eintrage
* Access, CSV-> Import in MySQL, Oracle

* gemeinfrei (Copyright-geschutzt)
 |1SO, CEN — Normierungsarbeiten, DIN, ANSI
« Bestandteil des HL7- und IHE-Standards

e inden USA im Einsatz, in Europa auf dem
Vormarsch

— 19,700 registrierte Benutzer in 149 Landern



Warum LOINC?

Anforderung: , Natrium im Serum*

Facharzt



Fallbeispiel LOINC im VHITG Arztbrief

Beschreibung
Erythrozyten
Hamoglobin
Hamatokrit
MCV

MCH

MCHC
Leukozyten
Thrombozyten
Neutrophile
Lymphozyten
Monozyten
Eosinophile
Basophile

Wert

4.37
12.6
37.6
86.0
28.8
33.5
8.49
278

62.0
24.6
7.2

— ¥ 4

Einheit Normbereich

10*12/1 4.2 - 6.2

g/dl
%
fi

Pg
g/dl
10*9/I
10*9/I
%

s ® & ¥

14 - 18
37 - 40
83 - 98
28 - 34
32 - 36
4.4 - 11.2
140 - 440
50 - 70
20 - 40
4.7 - 12.5
2-4

0-1

N)
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Wissenschaftliche Veroffentlichungen

Case Report m

LOINC® Codes for Hospital Information Systems
Documents: A Case Study

MarTiN Ducas, MD, MS, SvLvia Taun, MD, MS, THoMas FRaNKEWITSCH, MD, Ka1 U. HErmMann, MD

Abstract Hospital Information Systems (HIS) handle a large number of different types of documents.
Exchange and analysis of data from different HIS is facilitated by the use of standardized codes to identify
document types, HL7's Clinical Document Architecture (CDA) uses LOINC (logical observation identifiers names
and Codes] codes for clinical documents, The authors assessed the coverage of LOINC codes for document types
in a German HIS. The authors analyzed document types that occurred more than 10 times in approximately 1.3
million documents in a commercial HIS at a major German University Hospital. Document types were mapped
manually to LOINC using the Regenstrief LOINC Mapping Assistant (RELMA). Each document type was coded
by two physicians. In case of discrepancies a third expert was consulted to reach consensus. For 76 of 86
document categories a LOINC code was identified, but for 338 of these categories, the LOINC code was not specific
as deemed necessary. More than 93% of our local HIS documents had local document types that could be
assigned a LOINC code.

B | Am Med Inform Assoc. 2009;16:400-403, DCI 10,1197 /jamia M2882,
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Wissenschaftliche Veroffentlichungen

Edeler, Birte; Majeed, Raphael; Ahlbrandt, Janko; Stéhr, Mark;
Stommeln, Florian; Brenck, Florian; Thun, Sylvia; Rohrig, Rainer
LOINC in prehospital emergency medicine in Germany -
Experience of the 'DIRK'-Project

Hibner U, Flemming D, Heitmann KU, Oemig F, Thun S, Dickerson
A, Veenstra M (2010) The Need for Standardised Documents in
Continuity of Care: Results of Standardising the eNursing
Summary. Stud Health Technol Inform. 160:1169-73.

Zunner C, Burkle T, Prokosch HU, Ganslandt T. Mapping local
laboratory interface terms to LOINC at a German university
hospital using RELMA V.5: a semi-automated approach. J Am
Med Inform Assoc. 2013 Mar-Apr;20(2):293-7.



\a |
Projekte: LOINC in epSOS QO

48765-2

11348-0

11369-6

epsos
The adverse and other adverse reactions

section shall contain a description of the

substance intolerances and the associated

adverse reactions suffered by the patient. It

shall include entries for intolerances and

adverse reactions as described in the Entry ALLERGIES, ADVERSE

Content Modules REACTIONS, ALERTS

The History of Past lliness section shall

contain a description of the conditions the

patient suffered in the past. It shall include

entries for problems as described in the Entry

Content Modules. HISTORY OF PAST ILLNESS

The immunizations section shall contain a

description of the immunizations administered

to the patient in the past. It shall include

entries for medication administration as

described in the Entry Content Modules. HISTORY OF IMMUNIZATIONS
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LOINC in Deutschland

= DIMDI
* Erlass BMG
= zentralen Datenhaltung, Koordination
= Ubersetzung

= LOINC User Group

= Zusammenschluss von Anwendern und interessierten
FoOrderern

= Interoperabilitatsforum (DIN, IHE, HL7, BVitG)
= Anwendung in Spezifikationen

= Erste Implementierungen
s Hochschule Niederrhein



International

= USA: Meaningful Use - LOINC als Standard In
Laboratory Information Systems

= Canada: Pan-Canadian LOINC Observation
Code Database (pCLOCD) Nomenclature
Standard

= Osterreich: ELGA Value Sets fir Dokumente,
Sektionen und Laborparameter



ISO Standards zu LOINC

= EN 1614 - Health Informatics - Representation of
dedicates kind of property in laboratory medicine.

= |[SO/IEEE 11073 RTM Terminologie

= Health informatics — Structures and Controlled
Vocabularies for Laboratory Test Units for the
Reporting of Laboratory Results (prEN ISO 11595)

= Health informatics — Identification of Medicinal
Products — Structures and Controlled Vocabularies
for Units of Measurement (ISO 11240)
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IHE Frameworks beinhalten LOINC

IHE

= Patient Care Coordination (PCC)

= Pharmacy

= L aboratory

= Quality, Research and Public Health
= Patient Care Devices




LOINC und Snomed CT

STANDARDS DEVELOPMENT ORGANISATION 5
TS Logical Olkas rradion dherdiffers Manes and Codes

Regenstrief and IHTSDO start collaborative efforts
Indianapolis, USA and Copenhagen, Denmark: July 12, 2012

The Regenstrief Institute, whose Logical Observation Identifiers Names and Codes, or LOINC, is the most accepted
international terminclogy for medical tests and measurements, and the International Health Terminology
Standards Development Organisation, provider of the leading comprehensive clinical terminology for health care,
called SMOMED CT, are exploring a long-term collaborative relationship to develop coded content to support order
entry and result reporting critical to the computerized transmission of medical information.

The two groups recently drafted a general framework for collaboration that will serve asz a basis for a formal
agreement. This framework builds on and complements the strengths of both organizations and terminologies.
The initial focus of the cooperative work will be laboratory testing, with the intention of extending to other areas
of mutual interest. The IHTSDO and the Regenstrief Institute will work together to develop this initial framework
into a formal business agreement, assess the initial efforts required to put the proposed agreement into effect, as
well as plan, support and undertake continuing cooperative work.
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Was beinhaltet LOINC?

Codes fur
= |[aborwerte

= klinische Untersuchungen
= Radiologie

= Dokumenttypen und —abschnitte



Anwendungsgebiete

= Blutdruck, Herz-und Atmungsfrequenz

* Notfalluntersuchungen, Herzleistung, Korpermalie,
Korpertemperatur, Stoffwechsel

= Laboruntersuchungen (Mikrobiologie, Toxikologie,..)

= EKG, Sonographie (Geburtshilfe, Urologie),
gastrointestinale Endoskopie

= Beatmungsverfahren, Zadhne, Notaufnahme, radiologische
Untersuchungen

= Klinischer und physischer Zustand

» Entlassungs-und Operationsberichte
= Angaben zur Tumorregistrierung

= Dokumentenarten



Produkte zu LOINC

Datenbank (Gber 70.000 Codes):
= Eintrage fur "anything" mit Attributen
= Register mit Regeln fir Namen
Hierarchie
= Panels
= Klassifikationen
Werkzeuge

= RELMA fur Mapping lokaler Codesysteme
= UCUM



Weitere Produkte

- LOINC Panels and Forms File
- LOINC Multiaxial Hierarchy File
- LOINC Context-specific Hierarchy Template File

: LOINC Top 2000 Results

: LOINC Top 300 Orders
= (80 Codes - 80%, 784 Codes = 99%))

0 Common UCUM units



Online-Kodierung

http://search.loinc.org/

Search LOINC
Options - Help -
Logical Observation Identifiers Names and Codes
< 4« 2 37w om
Score LOINC Component Property Timing System Scale Method exUCUMunits
25.32 17856-6  Hemoglobin Alc/Hemoglobin.total MFr Pt Bld Qan HPLC %
2532 62388-4 Hemoglobin A1c/Hemoaglobintotal MFr Pt Bld Qan JDSISCC
25.32 59261-8 Hemoglobin Alc/Hemoglobintotal SFr Pt Bld Qan IFCC mmaolimaol
2298 32160-4 Carboxyhemoglobin ACnc Pt Bld Ord Screen
2298 31157-1  Carboxyhemaoglobin MCnc Pt Bld Qn g/(100.mL)
2298 55454-3 Hemaoglobin Alc - Pt Bld -
2298 41995-2  Hemuoaglobin Alc MCnc Pt Bld Qn g/dL
2214 54208-2 Hemaoglobin MFr Pt Bld Qan %
C-Harlem/Hemoglobin.total
2214 BR372-7T Hemaoglobin Constant MFr Pt Bld an %
Spring/Hemoglobin total
2214 58913-8  Hemoglobin FiHemoglobin.total MFr Pt Amnio fld Qn %
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http://search.loinc.org/

Definitionen

59576-9 Body mass index (BMI) [Percentile] Per age and gender
NAME
Fully-Specified Name: Component Property Time Aspect System Scale Method
Body mass index Pretl Pt "Patient Qn Per age and gender

TERM DEFINITION/DESCRIPTION(S)
The percentile of a patient's body mass index indicates the relative position of the patient's BMI number among a given population. For children and teens the interpretation of BMI is both age- and sex-specific.
Source: Regenstrief LOMNC

PART DEFINITION/DESCRIPTION(S)
The body mass index (BMI), or Quetelet index is a statistical measurement which compares a person's weight and height. Though it does not actually measure the percentage of body fat, it is a usefil tool to estimate a healthy body weight based on
how tall a persen is. Due to its ease of measurement and calculation, it is the most widely vsed diagnostic tool to identify weight problem within a population including: underweight, overweight and cbesity. It was invented between 1830 and 1850 by
the Belgian polymath Adolphe Quetelet during the course of developing "social physics”. Body mass index is defined as the individual's body weight divided by the square of his height. The formulas universally used in medicine produce a unit of
measure of kg/m”2. BMI can also be determined vsing a BMI chart, which displays BMI a3 a function of weight (horizontal axis) and height (vertical axis) using contour lines for different values of BMI or colours for different BMI categories.
Copyright: Text is available under the Creative Commons Attribution/Share-Alike License. See hitp:/creativecommons org/licenses/by-3a/3.0/ for details.
Source: Wikipedia, URL: Bodv mass index

BASIC ATTRIBUTES
Clazs/Type: BDYWGT MOLEC/Clinical
Last Updated: 2010/07/28
Status: Active

Copyright © 2012 Regenstrief Institute, Inc. All Rights Reserved. Io the extent included herein, the LOINC table and LOINC codes are copyright © 1993-2012, Regenstrigf Institute, Inc. and the Logical Observation Identifiers Names and Codes (LOINC)
Committee.

Generated from LOINC version 2.42.
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Ubersetzungen

L.I _" ;- hiv punctu atié

LOINC

590521

2602-5

79186

448738

223578

LR SR

LanoBezeichner

HIV 1+Hepatitis C virus RNA+Hepa

[Presencel in Sermim nr Plasma hv

HIV 1+2 Al [Presence] in Cerebral g

HIV 1+2 Ak [Presence]in Serum

HIV 1+2 Ab [Presence| in Serum by

HIV 1+2 Ab {Unitsivelume] in Serum

HIV 7+2 Ak [Unifsiholumel in Serum

HIV 1+2 Ak [Presence]in Unspecifi

HIV 1+2 Ab [Presence] in Unspecid

Immunnassay

HIV 1+2 AtreHIV p24
[N nASSAY

AgPresence

HIV T+2 Ab+HIVT p24 Ag [Unitsvoly

Immlinnassay

Sprache einstellen

Sprache
) Greek (GREECE)

) Chinese (CHIMNA)

© Spanish (ARGENTINA)

) Estonian (ESTOMIA)

@ Korean (KOREA, REPUBLIC OF)
© French (CANADA)

) Turkish (TURKEY)

) Italian ([TALY)

i@ French (FRANCE)

@) German (GERMANY)
@) Spanish (SPAIN)

@ English (UNITED STATES)

Produzent

Efstratia Kontaxi, MD, MSc, and Evripidis Stefanidis, MD, with technical suppor from

Panagiotis Kontaxis, Diploma of Electrical and Computer Engineering.
Bethune International Peace Hospital

Conceptum Medical Terminology Center

Estonian E-Health Foundation

Korean Ministry for Health, Welfare, and Family Affairs

Canada Health Infoway Inc.

LOINGC Turkish Translation Group and the Turkish Ministry of Health
Consiglio Nazionale delle Ricerche

ASIP Sante (Agence des systémes dinformation partagés de santé)
Institute for Medical Documentation and Information (DIMD1)

the Clinical Laboratory Committee of SERVICIO EXTREMEMNO DE SALUD, with the
support of BITAC MAR,

Regenstrief Institute Inc.

S
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Ubersetzungen

Deutsche Ubersetzungen in RELMA

Clotting time.intrinsic

coagulation system Gerinnungszeit.intrinsisches
activated.heparin Koagulationssystem aktivitiert.Heparin
Insensitive Insensitiv

Clover Ab.IgE Klee Ak.IgE

Clover Ab.IgE.RAST

class Klee AK.IQE.RAST Klasse

Clozapine Clozapin
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Beschrelbung einer Messung

= Angaben zum Kontext

= System, zeitliche Umstande

= (Gegenstand der Untersuchung

= Beschreibung der untersuchten Eigenschatft
= Attribut, Messgrof3e

= Mal3, Messmethode



6-achsige Systematik der Nomenklatur

* Eindeutige Bezeichnung (z.B. Glukose)

» Gemessene Eigenschaft (z.B. Massenkonzentration)
= Zeitbezug (z.B. einmalig, in 24 Stunden 0.4.)

= Untersuchungsmaterial (Urin, Serum etc.)

= Typ der Mess-Skala (quantitativ, qualitativ, narrativ,
nominal)

* Methode (z.B. PCR, Angiografie)



Beispiel Hamatokrit

Feld Erklarung

4544-3 LOINC Code

Hematocrit Komponente {Analyt)

VFr Gemessene Eigenschaft

Pt Zeitangabe: Zeitpunkt, Zeitspanne

Bld Artder Probe (z.B. Blut, Urin)

Qn Skalierung: quantitativ, ordinal, ...

Automated count | Methode (optional)

HEM/BC Klasse (hier Himatologie,
Differenzialblutbild)
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<[analyte].[subclass].[sub-subclass]> ©*
<[time delay] post [amount] [substance]
[route])> "<adjustment>

Schrelbwelse

<Analyte/component>:<kind of property >:
<time aspect>.<system>:<scale>:<method>

Beispiele:

= Sodium:SCnc:PT:Urine:Qn

= Creatinine renal clearance:VRat:24H:Ur+Ser/Plas:Qn

* Glucose”2H post 100 g glucose PO:MCnc:PT:Ser/Plas:Qn

=  Gentamicinpeak:MCnc:PT:Ser/Plas:Qn

=  Body temperature:Temp:8H "max: XXX:Qn

= Chief complaint:Find:PT:*Patient:Nar:Reported

= Physical findings:Find:PT:Abdomen:Nar:Observed

= Creatinine renal clearance.predicted:Vrat:Pt:Ser/Plas:Qn:Cockcroft-
Gault formula
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Ermittlung eines LOINC-Kodes nach RKI
Vorgaben am Bsp. Hepatitis C

Suche nach einem bestimmten
Erreger

Hepatitis C Virus

Unterscheidung nach
Nachweisverfahren

Nukleinsaure-Nachweis
AntikOrper-Nachweis

Unterscheidung nach Methode

ELISA
Immunoblot
PCR

Unterscheidung nach Mess-
Skala

Quantitative Messung
Ordinale Skalierung

Unterscheidung nach
Probenmaterial

Blut
Plasma / Serum




Unterscheidung der LOINC-Codes

Same or Different?

Lab A LabB

Test Name: Lyme Disease Serology Test Name: Lyme Disease Antibody
Measures: 5. burgdorferi Ab 1gG Measures: 8. burgdorferi Ab IgM

Method: ELISA Method: immune blot
Scale: quantitative Scale: qualitative

e.9.: Titer 1:40 e.9.: Positive

LOINC Code = 5062-5 | | LOINC Code = 6321-4
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Unterscheidung von zweil LOINC-Kodes

20955-1 53956-9

= Salmonella sp. = Salmonella typhi
Nachweis einer Nachweis des Bakteriums
Salmonellen-Spezies im durch Agglutinationstest des
Stuhl durch kulturelle aus der kulturellen Anzucht
Anzucht. gewonnenen |solats.



Was ubermittelt LOINC nicht?

= Details zur Messung (Geratetyp, Gerat)

= Details zur Probe

= Prozessbezogene Daten (Notfall, stationar, ambulant)
= OQOrtsangaben

= Zeiten und Datumsangaben

= Akteure

* Interpretation, Bewertung

...alles, was in HL7-Feldern tubermittelt wird



LOINC In HL7 Version 2

HL7 & LOINC

Obervation Result Labortest- Labortest-Ergebnis
laufende Nummer LEINE:Name — —

numerischer Wert - L

OBX|1|NM| |H||H|F|19280309
/ / l Trennsymbol l )|
Trennsymbol Labortest- _  Z"ISchen Kodier- g
zwischen Feldern LOINC- Subkomponenten system wer
Kode = LOINC

N)
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LOINC in HL7 V2 Nachrichten

NSH|*<\4 |HOSPITAL A|SAMPLE HOSPITAL A|||$vearmonthoay||||||/111111]
FID| | |Spatientids||Spatientiames||||]]| Illlllllllll
ml[l | | |sattendingDoctors | | Sconsultingboctors| | | |
1|||012°cBC/Aute DLLE HSPA"$7021-8°CBC W Auto uﬂ*uilnml P

: NN wmmnw [ﬂmi u ﬂnrul m.I mln |1 F
,i -k Hl"!ﬁ’ll* 1

] L
n|- |" ot --ru e 1'-1‘-' g _":'.1_.',-.'- Rt R
I

N\
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Starke und Maldeinheilt

= 100 mg / Tablette
= 10mg/m
= 100 IE/ m
= Mauseeinheit

e Units of measurement der ICH
e Si
e UCUM

http://mww.netzausfall.de/wp-content/gewichte.jpg
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UCUM - Unified Code for Units of Measure

= Ziel

= Alle Einheiten, die derzeit genutzt werden, sollen
abgebildet werden.

= Zwischen Computersystemen eindeutig
austauschbar und umrechenbar.

= Basiert auf ISO 2955-1983, ANSI X3.50-1986, HL7,
1ISO 11240.

= Probleme
- uan .I:ur uyearn and Hare”
= “cd” fur candela und centi-day
HI=
= Fehlende medizinische Einheiten z.B. mm[H(]
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XML-Darstellung von LOINC

Quelle: Addendum
zum VHitG-Arztbrief
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Nutzen der Kodierung

the general
problem: fusion of
medical
observation data
from multiple
sources

lab A

ID A

ID A

lab B

... different
identifiers

for the same
medical
observation ?

medical
devices at
the poct

ID A

ot PR 10
e [= ] = [ = [
= E—

53!

Research,

Regulatory

2 \/\ ™

- )Py W )
i ]
i i =S

ces
.....
.....

Semler et al
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Vielen Dank fur lhre
Aufmerksamkeit

How do you say glucose?

Clocose  HEIDE Glikoos Glecoie Glucose Gluclowe Ghukaie

— el hd | B | ¥ |

LOINC

the lingua franca of clinical observation exchange

EI_I 0 EEJ—I_’In‘—-

—
Mamtln Glucosio ¥ 549 Ghioose Glucosa  Gluooss  Gluooss
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