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Why LOINC? Test comparisons
y " [ What you see in the order list ]
“Within one laboratory, local jargon terms LabA l LabB \
. Test Name: Lyme Disease Serology Test Name: Lyme Disease Antibody
may be used WhICh are Usua”y We” Measures: B. burgdorferi Ab 1gG Measures: B. burgdorferi Ab IgM
understood between colleagues, but Method: ELISA Method: Immune blot
would not be sufficiently widely known for Scale: quantitative Scale: qualitative
A A ) X e.g.: Titer 1:40 e.g.: Positive
communication with the outside world.”
LOINC Code = 5062-5 LOINC Code = 6321-4
U. Forsum et al., Pure Appl. Chem 72:555-745, 2000 Properties and Units in the Clinical
Laboratory Sciences Part VII. Properties and Units in Clinical Microbiology
Anatomy of a LOINC Term What is NOT part of a LOINC Name?

5193-8:Hepatitis B virus surface Ab:ACnc:Pt:Ser:Qn:EIA

¢ The instrument used in testing
* Specific details about the specimen

5193-8 LOINC Code A
e Priority (e.g. STAT)
Hepatitis B virus surface Ab Component * Where testing was done
ACnc Property Measured ¢ Who did the test
Pt Timing * Test interpretation
Ser System ¢ Anything that is not an intrinsic part of the name of
- i the result
e Other things that are carried in;
EIA Method

+ The OBX segment
+ An HL7 Version 3 Observation Object

There are six major LOINC axes
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Component/Analyte

The substance or entity that is measured,
evaluated, or observed

- Sodium

- Glucose

- Brucella sp. organism

- Influenza A Virus antigen

- Cytomegalovirus Virus antibody
- Lipids.Total

5193-8:Hepatitis B virus surface Ab:ACnc:Pt:Ser:Qn:EIA
‘2000 Regensiief Tt and James Case

Property

the most difficult LOINC axis

The characteristic or attribute of the analyte that is
measured, evaluated, or observed

Major Categories
¢ Mass: Observations reported with mass (milligrams, grams, etc.)
in the numerator of their units of measure

¢ Substance: Observations reported with moles or milliequivalents
in the numerator of their units of measure

¢ Catalytic activity: Observations that report enzymatic activity

¢ Arbitrary: Results that report arbitrary units in the numerator of
their units of measure

¢ Number: Counts

5193-8:Hepatitis B virus surface Ab:ACnc:Pt:Ser:Qn:EIA

Timing*

System

The interval of time over which the observation or
measurement was made

The system (context) or specimen type upon which
the observation was made.

e Pt-atapointintime
e 12H - a twelve hour collection
e 24H - a twenty four hour collection

*Public Health Lab timings are usually Pt

*non-Pt timings are usually associated with Ratio Property
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e Ser-Serum ¢ Gast — Gastric fluid/contents
¢ BId - Whole blood (RBC) ¢ Food - Food or feedstuff

e Ur-Urine e Tiss - Tissue

¢ BIdA - Arterial blood * XXX —To be specified in

o Liver - Liver another part of the message

¢ Flu—Body Fluid, unspecified

Super System
Second subpart (). When not included, “patient” is the
default. Used to indicated blood product unit (BPU), a bone
marrow donor, or a fetus.
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Scale

¢ Qn - quantitative
- Continuous numeric (real, integer, ratio)
« Optional operator (>, >, <, <)
¢ Ord - ordinal
« aranked set of possible values (1+, 2+, 3+)
e Nom - nominal
« an unranked collection of possible values
« a taxonomy (e.g list of bacteria)
* Nar - narrative
. free text narrative (e.g., visit note)
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Method

¢ Methods only needed if interpretation affected
- Different normal ranges
« Test Sensitivity
e Listed only at the generic level
- Agglutination
« Immunoassay
« Probe with target amplification
¢ Methods may also be sent in OBX.17
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Mapping Terms to LOINC

Things to Remember

The thing ordered is not always the thing measured:
« Blood Culture — live organism(s) identified
+ VDRL - Treponema pallidum Ab
« Urinalysis — lots of different things
The question (what am | measuring?) is not the
answer (e.g. Pos)
- You are mapping the question, not the answer!
You must know the specifics of the component being
tested for (what is this test actually measuring?)
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RELMA®

Regenstrief LOINC Mapping Assistant

(pd)

RELMA Functions

Manual and automated mapping assistant
Same free use as LOINC (see license)
Comes with the LOINC files and indexes

RELMA tools transform local words in local file
- User creates file of local term/name and codes

Assigns LOINC term to local test/battery code
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RELMA Search logic

For a given test:
e User can select LOINC records containing:
+ A set of words connected by ANDs or Ors
- Additional keyed in words
« A particular category of test (e.g. microbiology)
+ Wild cards of ? and *
«+ Selected classes, systems, components,
« Any intersection of the above

Note:

RELMA assumes exact match on word unless user adds
terminal “*” to indicate wild card.
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RELMA Logic

Not — #<word A>
Or — <word A> | <word B >
<word A>

And —> <word B>
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Importing Local
Terms into RELMA
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Example Delimited File

M6il Nafcilin

TR0 Moxiflonacin

Basic Metabolic Famel 58650 Aniom Gap mmol 1.
Buasic Matabeolic Panel 3 Creatinine Serf QN m'dL

Basic Metabolic Pisel Sodhum 5P 0N mmolT
Basic Metabolic Fasel Fotassium SerFl O8N mmol1
Basic Matabeolic Pamel Chioride SerPl O8N  mmol L
Basic: Metabolic Pasel Carbon Diowide SaPl ON
Basic Metabolic Pased
Basic Metabolic Famed
Basic Metabolic Pame

mmoll.

g/l

Factor X Assay
43161 Factor X1 Assay
810892  Anti-A

810893 AntiB

685703  Cooximelry Panel BId QN 755435  Carboxyhemoglobin BId QN %

685703 Cooximetry Panel BId QN 755474  Methemoglobin Bld QN %

685703  Cooximetry Panel BId QN 755475  Oxyhemoglobin Bld QN %

685733 CRPSePIQN 755479 C-ReactiveProtSerPlQN  mg/dL

665796 Drug Scn SetPl QL 755372 Benzodiaz Sen SerPl QL

685796 Drug Scn SetPl QL 755496  Tricyclic Antidepressants Scn SerPl QL

685796 Drug Scn SerPl QL 755497  Salicylate SerPl QN mg/dL

685796 Drug Scn SetPl QL 755498 Ethanol PIQN  mg/dL

685849 Hgb AICHPLCBIdQN 755572 Hemoglobin ALC HPLC Bld QN %
665853 Hgb AICPOC 755573 "Hemoglobin ALC, POC" %

686283 PTHInfact Ser QN 755757 PTH Intact Ser QN pg/mL

693154 B Cell Subsets 755895 B Cells- IsG %

693154 B Cell Subsels 755896 B Cells- IM %

693154 B Cell Subsets 755897 B Cells- IgD %

693154 B Cell Subsets 755898 B Cells- IgA %

693154 B Cell Subsets 755906  Flow Cytometry Interpretation

693154 B Cell Subsets 2773454 B Cell Subset
Q54 B Cell Subsel 120661 Elow Culomelry

Fields Segregated

Mane of Local Term P [T Workshop OBR =]

Cefaudt Lab Section: [ ] You my create a rew bab secoon by
Eyping a rine n the bos.

Choass the deimiter that separates your fiskds
@ [ Semcckn Comma

Assign LMOF Attribute
Tt Qulfier: [ -

The second header row of the grid, ek on the

[~ FrstRow Containe Column Headers
Tos scsigr & cobumn of data 1o one of the,

#1 / [H #5

Igrone Pk
I
) B Metaboke Pandd rimel
Basic Metabob: Faned Cregunne SerF O maidl
) Basic Metabob: Pand xcum Serf| G mmlL
e Motabok Pared st m SerF oM mmol =]
[ Case-sansiive Import It Terms Ext

Import_sampke_CER.E ]

4 Ways to Load Local
Master Observation Files

* Direct entry into LMOF from within RELMA (painful)

* Create an Access table that mimics the LMOF structure
(less painful but tedious)
« Appendix A: RELMA Manual

¢ Create a delimited ASClII file from your local test
catalog (good choice)

¢ Load directly from HL7 v2.x messages (best? choice)
« Pulls data from OBR and OBX segments
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Open File in RELMA

et (EMIEEE ———  Name your workingset. |
Name of Local Term Fie ame your working set.

Oefatk Lab Secvon: [ RELMA allows multiple sets in

Chadss the delmiter thak separates your fekds LMOF database

" Semicckon  C Comma Space & O

Tesct Qualer: [+ -
racker o of the gridd, chck o the
e e T you desine your data to be

night . - T
Enported. Test Code and Test Description ane regquined fiskis.

Areen Gag minciL
3 Crestring SeFi QM mo

[ Case-gertve Import

Trport_saampls_GBRL bt

Ready to Import

Name of Local Texm Fie: [[GInG workehop 2R, =]

Cefiadt Lab Section: | | You my creste a rew lab secoon by
EYpiNg & name i the b

Chaass the deimiter thak ssparates yoir fisks
PP = omer:[|
Minimum assignments

[ Frstiow Con

T assign 3 Cobumn of dlata B0 one of the fields,)
amow ko the right of the dropdosn kst and
Enported. Test Code and Test Descripion ane rec)
a1 Lk
Battery Code Battery Description
1 T

&
TEE3E Y Crearwe Serdl O
364 Sodum Serfl O
265 Dorsenm SaF QM

Now you can click this
button!

[ Crbi-giretg [mpe It Terms Ext

Imipert_sampke_OBR B




Alternative (best) Way

¢ Use large set of HL7 messages

¢ Automatically make dataset of:
« OBRID
» OBR description
+ OBXID
+ OBX description

« Sample of results with
+ Real values
« Units
« Abnormal flags
« Normal ranges

Preparing your Data for Mapping

* Improve mapping success by:
« Expanding abbreviations
» Standardizing colloquial terms
« Ignoring “administrative” terms
- Standardizing time references
* Can be done prior to importing

» Better to use tools built into RELMA
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Use this tool to find
unknown terms

e Dedonst Sppecienerrs Fir Loxial Labs Sectiors....
i Local

Corrcepts i Local Term File Unknown o RELMA... TLMA)
Fired Local Terms Mapped to Deprecated LOMNCs...

Eﬂ User Preferences Exit Program

Cogyrght 2062008, Regrnatnel Inathube lne.

[EGTHE Woskihop OBR HLT Walecans to FELMA TTC [Wariom 33451

Replace Local Terms

pheats. i i ncapl e

Unkagun Concept [HELLANTHOSPR. . Fizplace Everywhers |
| Replacement Opti E
Fully sppliad ot foem gl P ptons Pampinoe for Lo Swet I

o FaplecetorTem I

Igreone Evarpshane

o e Toom I
Pt Concegts Netin LONG. |
Sean For Urnonn Conceess |
Brst | Bovious | b | Lost et |

Bom 7 ol 27 unknown woedsjunts LG Workshop GF._]

Standard Mapping Screen

e

" Sl Voot
s || B P | =
o
= [ JBAGIC METABOUIC PANEL CARBON DOOXIDE SERFL QN
(= | R T e |
% oottt | Comon et 5.0 e |
[

Scals  Mathod st Shart Comeme.

Trve o

Showing Search Terms and Frequency

§ Map Local e - LOTH. Workshop DB

e Tosk WPAA Jtsloart Hicow Ve b
I )
Local Term File | Mupelis S

= ‘| Loeal Term Dot

ot OtRAca  OBNICode L Sanghe Vi L Dt Spacenans

o pm e e [ ||

Lot r [BASIC METABOLIC PANEL CARBON DIORDE SERPL Gt

Last,
— e [ e T
r—|

e ot L |a.—wmw.%|
Uin  Local Woids BHits Uee  Locsl Woids s
e F 5 [pioae n

PR e | P& Fon s
P\ o 1 P

rel

Use term Number of LOINC Battery terms | _tecs
checkbox terms containing included in
keyword search
——\




Mapping Results

Local Term File | Mapped s et
ezt A Codnt CAT N Cobni s gl b Lt 1o Crnfmh S
Previous o [ e | =
= o
ew et et e |
b K |( re— pouimas | commcntos e e |
ue tocawmsl  Match units T
Fr i | selectedby | o T ] N enol
P2 | @m g | matching
o \ default @ 3 | records found
il |
Property  Tese | System L] st Jow Ootiss
e |
|
JR——
0| —
e st |
I Cutom { gt Pt Apioris
|Ml:|ﬂ1‘)|u!|' pacien [Fetoden [Comen Wt [Hsftery [iacworde [ [ i

Ad hoc term search

Local Term File  Mapsd Porara

Show 8 '—l 4|

Bt OB Coder  ORED Codes  Lnen Sumple Waome:

e | | e Ell

o [ | CANINE DISTEMPER VIRUS IF

Lat,

‘Search {8 + Ereer) amw|' e frents I Pragese Tem | Lgshup Term By # |

[ |

hM /NMH |anom|

—
Enter keywords here

Ad hoc term search

e e ——

et G O e L G e U 0 Do g
= [ =|
o [ Jesnn pesTEMPOR VIRUS I
[
e o | e s
0 -
Shom Words I Coar Most Ly Iu—mmnoml
e TPrcgarty | Tra [Syem e | Wathod = e,
2 2D Canw Setepe v i B B S I =) =
B THA Cone duterger v A IgG TR "o e wm F KRG O I T
4 IHALE Cane detemper s IH Tt noosm O o AT |
B Twn Ca dibwcw Wy M R e od b weno o e
8 20y Corwe duteneer s I T " e C recne O g T e
T 349035 Carirw dstamo v Ko ks Tir n o o vecRo o o Ter

Truncsnd Tot Cutom upnt Pt

(e ol s Py (ot [Py e (e et ot [

ST I
Fat ClfaCoden OB Coder  Unim Lol sk
Pt =
o i
Last
= Muom}lmmamuﬂl Cloar frputs. I Fropss Term I Lgshep Term by
m v
! k! Show Bords I s Mol Ut I““""‘“"““I
Floes LOIE 8 Comporers |Seale | Methed | Disas  Ehet Comme o
1| 1 oy ORIGAC oty
DRUGAOY  1ADCESeF || g v
DFGAT
Bt Gt
HEM
DD (T3
Click “Map” Button 4 ___ " |
. . or doubleclick) Gopy o Clgboard.
Highlight correct ( -
St Fle
T T

ot Sumpl i e
Frogeus [
Bt s s SR s e A s
L FIDE SERPL GN
Lt LORIDE SERFL O
Ve mun.npnl o peats | Fepee Term | g Termy &
& =
! e ottt | [Grmenies s
| Property | Time | Syvtem, |Scde  Method T SronCommc L r,
Mire P SePlas n DRUGAC  ochkackyed
MO P Sef Gn DRUGADN  140CH SoF

SenfFlae G

5 TV Cholnasimace chione
A [Hercteniere.

LOINC Term
Assigned

Trnested Tt

TR s B (et (T e (e (oot — [ |

Hagtem it

Setting Search Limits

Narrows search to specific subset of LOINC terms

Reduces number of candidate terms

Limits can be applied to all components

Component attribute can be further restricted by
number of words

Tree structure allows for hierarchical constraints
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RELMA - Search Constraints

e Controls general search constraints including:
« Limit to LOINC terms compatible with submitted units
« Force match with any specimen contained in name
« Methodless terms only (now enhanced)
« Limit to components with N or fewer words in their name
« Pop up search timing statistics after each search
¢ Use carefully or search may not be successful
(Note parallel control switches at bottom of screen)
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Setting Search Limits

1t Mo Lcal Terms - LOINC Workshos D6R

Fle Todk HIPAA Inteligent Magoer View Helb

Q@ ©
Restrict Search.
I3 M words Favor |
™ Termms cormutent with specimen r Do e, ,ﬁ.w_
I Tiarer corniitent with local lateralty Pharma

et M Torm ¥

Cormecn Test Rsteetions
= o Ree¥ictions

Methodless Terms
Restriction

Override Methodless Terms
Restriction

Terms Consistent with Specimen

T Mo Liscal Terms - LOISC Werlkshos o0

Fie Todk HIPAA Intelgent Mapper Yew Heb

o O
Local Torm file  Mugad 1 Bl
om I Lical Term Doty
ot Cohacods  Ched b Uni Sampl b )
Presiss [ I | 3= |
Bn
- [ e
= e v | 1 e 0| [ v 0| s |
Cl -
l - Shom ords | | nbichuinid |<a-a-mmn..uh|
Fioms LN 8 Component gty T Epnion Soan Wobed [ EETo i —
] A& Bt b [ Treg e
lwane ditueon KO A R AD [ e
Bt Gt
Only CSF Terms are -
returned
Cop to Olgpboard
= H o sreremie
Truncaed Test Custon Exeon Pt
by # 7. 19 (U Specmen [Fiiodes o [Bactere [P o T e

(o ol s o s [ o e . T

Limit to Methodless Terms

B Map Local Terms - LOINC Workshop 085U
Fle Took HIPAA Inbelgert Mxper vew e
o @
Local Termfile  Mipsdin  Shommams:
ol (I Q
ot COAACode MY e L Sangh s
— =
L3 [ [rerermiios s
Y I Sesech (0 + Erten) I.-mu..o.w| o et | Preese term | Liphup Term By #
0] =
l - Shom ordd | o Mt Lt | <a—wmnuu.|
Frpedy | Tews | Gysiems Gede | Methed T A=l e i
e R CSF ] MICAD Aleaé -
Mre RS Ot D Az
M R 04 Inewrs SSucn  MICAD Az vk G
Mre A Se Oud e Sl MO Alnn
i n s O imewreducn  MICAD Az
Mre P Bedhd O Iswwre Siusn MICRD Afnn
Mre P BodRd ot sacho Az s
ire P Se [ MICFID A T
T L] an MIcHD Alan ¢ o || SPPY be Opboard
| * St
Cslom Expent Pork |
Do gl T3

Limit to Methodless Terms

B Map Local Terms - LOINC Workshop oBR
Pl Tadk WA skt g e P
o @
Local Torm file  Masad s Shoenara
Tow i) [
Pt O Coden  CLD Code Ui Samgle kst
= | el — e
-2
- T ferermii rin
i - wonbrs | o roumes | comeon s e e |

Pogesy | Tiwa | Syiem Scale | Mothod [ StonComme iy,
o & 3 MICAD s | oog
F ] s bl
o ] MICRD Al i5F | peGed
L RO AR it
s o PLEEYEY
e R MO AMeesBA
¢ % MO Ameesia
; ALEREY  AMmakEl T
£ " j: Moho A g 24 || EFY b0 Chpisard
] .
Only Methodless ( A senre
N Custem Expert Port
Terms App

by # 7 190 Ui [ioscimer |Methodess

More on Methodless Terms
* Some LOINC categories do not have
methodless terms

* Checking methodless only will remove these
from view on results grid

e Checking additional box allows these to be
seen

©2008 Regenstrief Institute and James Case




Methodless Only Checked

o - LEIA Workshos 0058

Fle Tos HOMA Wtokoerk Maper Vew Hok

o © Only Methodless
Local Term File  Magiad ni Lhostn
o | [ — terms returned I I
oyt SREACe GRR D Celi Unei gl b
[ \

Ell

PopeseTem | woskup Temy #

[ [kar nEwORRRADIC DrSEASE
== ] memesn|_ o
T |

‘Thow Words

Ll
d

| Do Most Lk Immm\

Tl LDVIC ¥ Conpirart Fregany T | Spiem Sea [ T —
1

3 75T Vs hacehags dosen e T ] n MICR RHIV AL TE | frag i
3 1682 Ve hemorhage doeace ven_ SCre B Sw tin (s BHIY A te

Differ in one or

more comp ts

vty #: 7 190 [ 7y [5oevner [Mothodess [T

Restrict Search

7 [Torma consistent wih local uris| Max # of comporert words Favor fFavorrione =]
™ Terma consisters with specimen - Order Obs. m
T~ Terms. consistent wih local s ity L e |
Cormen Test Bertn.

 Ho Rastreons

 Lab Tests F Methodiess Terms Cridy

 Phiarma Tests Onky 5 1o reshediess versen ey, Eus
» et the method specific tnmes

Limit to Lab Tests Only
(No Clinical LOINC Terms)

Lok 7 o 16 e, e (Pmboeer (oo (e Do [0 | =

Conditional Methodless

o Q More terms

T — returned [IRr——
— —
O Coden  CLD Code Ui Samgle kst

Sow 4
oy (] el el =
muse N\ !
Last

View Il Search (04 & Enber) I hmnhﬁﬁwl Coar Jrents Progese Form | L Term By #
fa H |

Show pords Do Mt Lt | Commnce: bt 1+ St

Pugety | Time | Sysiem Scade | Mothod

P Ge ] MICAD
n e an MIchD
i Ao MICRD

MICHD
n e [ Y iAo
AT o4 F MICAD

n e [

No methodl
term; all shown I Custom Expnt

ey # 7 190 Ui [iosciner | Methodess 20 sec

Navigating through the
Mapping Process
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LOINC Mapping Tactics

* Try using method-less terms first
- Specific methods (if needed) can be transmitted in:
« OBX-17 (v2.x)
« Observation.methodCode (v3.0)
* If specimen type is transmitted in the message
(OBR or SPM), limit system to “XXX”
e Examine local units or real results to verify
correct properties
« Properties are rarely distinguishable in tests
e With every release - Update previous mappings
to identify deprecated terms
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Common Mapping Issues

¢ Locally Defined Test Name Ambiguity
+ Reuse of local test code
¢ “Analyte-free” Local Test Names
¢ Incongruent Value sets (Scale ambiguity)
¢ Result vs. Interpretation
¢ Available LOINC Terms too Specific
* Available LOINC Terms too General

¢ Panel vs. Discrete Test
« Common in Microbiology
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Search Hints and Tips

¢ Keywords with zero frequency are ignored
« May need to rephrase — use synonym

¢ Some causes for no returned terms
» Too many keywords in search — uncheck some

- Limits applied that don’t make sense
« E.g. Method-less tests plus Method tree set to EIA

« Did not find and revise words not in RELMA
« Local units not in RELMA
¢ Units are GREAT discriminators
* You may have tests that need to be added to

LOINC

Using LOINC and SNOMED
Together

W'/,

—_——~—_

@0 =

~N

(pd)

nstrief Institute and James Case

©2008 Reger

Where do LOINC and SNOMED Fit?

Remember:

¢ LOINC represents the question:

« |Is there any Botulism toxin in my specimen?

(33708-9)

«+ Organisms identified in specimen? (634-6)
¢ SNOMED represents the answer:

- Negative (SCTID 260385009)

« E. coli0157:H7 (SCTID 103429008)
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Where do LOINC and SNOMED Fit?

¢ In an HL7 message, LOINC may be used:
« In OBR-4 (Universal Service Identifier)
« In OBX-3 (Observation Identifier)
« In Version 3 - Observation.code

* SNOMED may be used:
In OBX-5 (where nominal values are needed)

« Almost anyplace else in an HL7 message where
coded values are needed
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