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Yale University School of Medicine - Medical Doctorate (M.D.)
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Informatics Core
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Yale University School of Medicine - Instructor

Veterans Affairs Connecticut Healthcare System - Clinical Chemistry
American Board of Pathology, Certification in Clinical Informatics
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Projects

Topic

Results

Tests

LOINC

Outbox

Description

“Set of codes” - An issue with CDW data extraction

“Retrospective” - Standardization of CDW laboratory results
“Prospective” - Interacting with Sta3ns to standardize laboratory reports
“Identifiers” - LOINC code assignments

“Quality Control” - statistical evaluations of laboratory tests and results
“Hierarchy” - LOINC code looks for assignment and retrieval

“Units” - Interconversion of LOINC codes with different units

“Outbox” - Access to standardized tests and results on the CDW



SET OF CODES

with CDW data extractio



Set of Codes
Agenda:

HIV Cube - 2.7.17
I B o R X

1. Screening:
Pend_confirmation = positive

Pen/conf = garbage

2. Screening being linked to confirmatory for stations 652 666 358

canc Cancelled
comment Invalid_comment
ElA POS; WE MEG Positive screen, negative confirmatory
ElA POS; Western Blot NEG Positive screen, negative confirmatory
ElA Positive, Western Blot Megative Positive screen, negative confirmatory
MEG Positive screen, negative confirmatory
‘ N Invalid_garbage
MNEG Positive screen, negative confirmatory
MNEG O5HD Positive screen, negative confirmatory
MNegative Positive screen, negative confirmatory
NOM REACTIVE Positive screen, negative confirmatory
NON -REACTIVE Positive screen, negative confirmatory
Monreactive Positive screen, negative confirmatory
NON-REACTIVE Positive screen, negative confirmatory
MNOMN-RECATIVE Positive screen, negative confirmatory
NR Positive screen, negative confirmatory
MULL Invalid_garbage
‘ p Invalid_garbage




https://www.youtube.com/watch?v=0a3YYfUDZ60



https://www.youtube.com/watch?v=oa3YYfUDZ60

Id Station  fileBd Testname Comment Data Type

1 B3T 358 5142 OCCULT BLOOD H3 © N:NEGATIVE:P:POSITIVE:J:UNSAT SP_;:INC COLL ; : SET -
2 85635 689 5155 NORWALK VIRUS (EMjpre 12-14-04  ANSWER MUST BE 1-10 CHARACTERS IM LENGTH FREE TEXT
& 86139 639 5505 (WRX) PROTEIN,.SERUM 5Q9="1.514.01" D "LRNUM NUMERIC
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358-249-72-0 | SENDOUT | SERUM | POINT |ng/ml | 2986-8 | 83405.8044 | 358-249 | SENDOUT | CHEM | CH | Humber from 0 to 10000 with 2 decimal |[NUMERIC|1.42]|9
358-431-72-0|1,25-DIHYDROXYVIT D3| SERUM| |BG/ML|||358-431|1,25-DIHYDROXYVIT D3| |CH|ANSWER MUST BE 1-7 CHARACTERS IN LENGTH|FREE TEXT| 2t
358-1198-72-0|1/2HR LTT|SERUM| ||| ]|358-1198|1/2HR LTT| |CH|ANSWER MUST BE 1-10 CHARACTERS IN LENGTH|FREE TEXT| ||| IHO|]]C][1.1]
358-4T0-T2-0|1/2Hxr .GTT | 5ERUM | POINT |mg,/dl|20439-6|81632.0000|358-470|1/2Hr.GIT|CHEM |CH | Humber from O to 2500 with 1 decimal |[HUMERIC]| ||
358-478-T71-0|1/2Hr.GTT (URINE) |URINE| ||| |358-478|1/2Hr.GTT (URINE)||CH|Neg.:NEG;1+:1:24:2;3+4:3;4+:4;Trace:T;|SET|||]IHO]]]C][1.1]
358-237-72-0|11-DECKYCORTISOL | SERUM| |HG/HML| | | 358-237 | 11-DEOXYCORTISOL| |CH|ANSWER MUOST BE 0-7 CHARACTERS IN LENGTH|FREE TEXT| ||| |HO| |Ct
358-615-T1-0|17-HYDROXYCORTICOSTEROIDS |URINE| |[MG/24 HRS| | |358-615|17-HYDROXYCORTICOSTEROIDS | |CH|ANSWER MUST BE 1-6 CHARALCTERS IN LENG.
358-1199-72-0|1HR LTT|SERUM| ||| 1358-11589|1HR LTIT| |CH|ANSWER MUST BE 1-10 CHARACTERS IN LENGTH|FEREE TEXT| ||| [IHC]||Cl11.1]
358-471-72-0|1Hr.GIT | SERUM | FOINT |mg/d1l | 20438-8|81631.0000|358-471 | 1Hr.GTT |CHEM | CH |Humber from 0 to 2500 with 1 decimal |[NUMERIC| ||| |HO
358-479-71-0|1Hr.GIT (URIME) |URINE| ||| 1358-4759|1Hr.GIT (URINE) | |CH|Neg.:HEG;1+:1;2+:2;3+:3;44+:4;:Trace:T;|SET|||||HCI11C]11.1)
358-5065-T1-0|24hr Urine Protein|URINE| |mg=s/24 hr.|||358-5065|24hr Urine Protein| |CH|Humber from O to 99399 with 1 decimal |[HUMERIC| |||
358-392-72-0|25 OH VITAMIN D|SERUM| |ng/ml|||358-392 |25 OH VITAMIN D| |CH|Humber from 0 to 999 with 2 decimal |[HUMERIC|1O0|55]|1HO]]1O]]1
358-1200-72-0|2HER LTT|SERUM| ||| 1358-1200|2HR LTIT| |CH|ANSWER MUST BE 1-10 CHARACTERS IN LENGTH|FREE TEXT| ||| IHC]||<l11.1]
358-472-72-0|2Hr.GIT | 5ERUM | FOINT |mg/d1 | 20436-2|81625.0000|358-472 | 2Hr.GTT |CHEM | CH |Humber from 0 to 2500 with 1 decimal |[HUMERIC|T&|115
358-480-71-0|2Hr.GIT (URIME) |URINE| ||| |358-4280|2Hr.GIT (URINE) | |CH|Neg.:HNEG;1+:1;2+:2;3+:3;44+:4;:Trace:T;|SET|||||HZI11C]11.1)
358-1201-72-0|3HER LTT|SERUM]| ||| 1358-1201|3HR LTIT| |CH|ANSWER MUST BE 1-10 CHARACTERS IN LENGTH|FREE TEXT| ||| IHC]||<lI11.1]
358-473-72-0|3Hr.GIT | 5ERUM | PFOINT |mg/d1l | 20437-0|81163.0000|358-473 | 3Hr.GTT |CHEM | CH |Humber from 0 to 2500 with 1 decimal |[NUMERIC| ||| |HO
358-481-71-0|3Hr.GIT (URIME) |URINE| ||| |358-481|3Hr.GIT (URINE) | |CH|Neg.:HEG;1+:1;2+:2;3+:3;44+:4;:Trace:T;|SET|||||HZI11C]11.1)
358-474-72-0|4Hr .GIT | 5ERUM | FOINT |mg/d1 | 26541-3|83001.0000|358-474 |4Hr.GTT |CHEM | CH |Humber from 0 to 2500 with 1 decimal |[NUMERIC| ||| |HO
358-482-71-0|4Hr.GIT (URIME) |URINE| ||| |358-482|4Hr.GIT (URINE) | |CH|Neg.:HEG;1+:1;2+:2;3+:3;4+:4;:Trace:T;|SET|||||HZI11C]]11.1)
358-202-72-0|5' WNUCLEOQTIDASE |SERUM| |[MU/ML| | |358-202|5' NUCLEOTIDASE| |CH|Humber from 0 to 999 with 2 decimal |[HUMERIC|O|15[ | |HO[]]C]|1.:
358-475-72-0|5Hr.GIT | 5ERUM | PFOINT |mg/d1l | 26543-9|83002.0000|358-475 | 5Hr.GTT |CHEM | CH |Humber from 0 to 2500 with 1 decimal |[NUMERIC| ||| |HO
358-483-71-0|5Hr.GIT (URIME) |URINE| ||| |358-483|5Hr.GIT (URINE) | |CH|Neg.:HEG;1+:1;2+:2;34+:3;4+:4;:Trace:T;|SET|||||HZI11C]11.1)
358-497-72-0|6Hr.GIT | SERUM | FOINT |mg/dL|26544-7|81164.0000|358-497 | 6Hr.GTT |CHEM | CH |Humber from 0 to 2500 with 0 decimal |[HUMERIC|T&|115
358-5116-70-0 | ABNCEM CONIRCL |BLOCD| |Secs| | |358-5116 |ABNCEM CONTROL| |CH|Number from 0 to 100 with 2 decimal |[NUMERIC| ||| [HS|1I1CI11.1]
358-5117-70-0 | ABNCEM CONIRCL INE|BLCCD||||1358-5117|ABNCEM CONTRCL INE| |CH|Number from 0 to 100 with 2 decimal |HUMERIC| ||| IHC]][S]11.:
358-5118-70-0|ABNCEM HI CTRL|BLCCD| |S5ecs| | |358-5118 |ABNCEM HI CTEL| |CH|Number from 0 to 100 with 2 decimal |[HUMERIC| ||| |HC| |ABHCEMAL H:
358-5115-70-0|ABNCEM HI CTRL INE|BLCCD|||||358-5115|ABNCEM HI CTREL INE||CH|Number from 0 to 100 with 2 decimal |HUMERIC]| ||| |HC| | ASNCEM
358-5224-70-0|ABC SENDOCUT |BLCOCD|POINT| |882-1|86081.8044|358-5224|ABC SENDOUT | BANE | CH|ANSWER MUST BE 20-35 CHARACTERS IN LENGTH|FREE TI
358-1101-70-0|ABC/RH TYPING|BLCOD|POINT| |882-1|86081.3000|358-1101 |ABC/RH TYPING|BANK|CH|Group "C", Rh Positive:o+;Group "A", Rh Posii
358-1145-70-0 | ACANTHCOCYTES |BLOCD | POINT| | 7T785-1|85061.0000|358-1149 |ACANTHCOCYTES |HEMA |CH|Few:Frl+:1;24+:2;3+:3:4+: 47 |SET| ||| 1HC] | |S] 778!
358-303-72-0 | ACETAMINCOPHEN | SERUM| |ug/ml| | | 358-303 |ACETAMINCOPHEN | |CH|ANSWEER MUST BE 1-7 CHARACTERS IN LENGTH|FEEE TEXT|O|30|5|20|HO| | |¢
358-193-T71-0|ACETCHNE |URINE| ||| |358-153 |ACETCHE | |CH|ANSWER MUST BE O0-7 CHARACTERS IN LENGTH|FREE TEXT| ||| IHZI1I1C]I1.1]



RETROSPECTIVE RESULT
STANDARDIZATION

Standardization of CDW laboratory results
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Appendix Table 3: Examples of Standardized Results. The output of this table closely mimics the output of the tool. Table 1 in the main text describes the schema of this table. The “AfterDecimal” column

indicates the number of decimal places included after the decimal. The “Field1” and “Field2” column represent important conversions or descriptions, which vary depending on the map function

(Supplementary Table 1). The “General” column contains generic results applicable to any laboratory test (e.g., cancelled). The “Pretty” column represents a human-readable format for reports.

Testid

Result

TestScale

Mapped¥iN

il unc

Ineguality

Number

AfterDecimal

Field1

Field2

General

Pretty

30894-0

THP

Quantitative

General

Mot Performed

Mot Performed

B090-5

ans

Quantitative

General

Mot Performed

Mat Performed

2064-4

camiment

Quantitative

General

Mon-standard Result

Mon-standard Result

14914-6

canc

Quantitative

General

Mot Performed

Mat Performed

32286-7

Type 1

Mominal

HeplGenotype

HepatitisCGenotype:1

1

32286-7

1, NO SUBTYPE

Mominal

HeplGenotype

HepatitisCGenotype:1

1

32286-7

HCV 1

MNominal

HeplGenotype

HepatitisCGenotype:1

1

32286-7

TYPE 1 Unable to subtype

MNominal

HepCGenotype

HepatitisCGenotype:1

1

14664-7

DK YELLOW

MNominal

Morm

Dark Yellow

Group:Color

Dark Yellow

5778-6

LTERN

MNominal

Morm

Light Brown

Group-Color

Light Brown

g82-1

0 POSITIVE

MNominal

Mom_AboRh

O Positive

Group:ABD

O Positive

g82-1

O POSITIVE

Mominal

Mom_AboRh

0 Positive

Group:-ABD

0 Pasitive

21009-6

POS

Mominal

Ord

Pors

Group:Binary

Pos

57075

Detected

Quantitative

Ord

Pos

Group:Binary

FPos

T305-3

POSTIVE

Ordinal

Ord

Pos

Group:Binary

FPos

*Missing®

POSITIVE

*Missing™*

Ord

Pos

Group:Binary

FPos

25156-1

3%

Ordinal

Qan

Suffix "%

3

B067-1

€=12

Quantitative

Qan

z=12

14958-1

932.87

Quantitative

Qn

932.87

B020-2

<.35 KU/L [%ASM:53)

Quantitative

On_lgEAb

93

0.35

B092-1

>100 KU/L[%ASM:3466)

Quantitative

On_lgEAb

3466

100

301705

= 35kUJL, %ASM:15

Quantitative

On_lgEAb

15

0.35

21008-8

1.8 LOG10

Quantitative

an_Lopgl0

Logl0:1.8

1.8

29615-2

10,000 COPIES/ML

Quantitative

an_RemovelnitsEnd

Unit: {copies}/mL

10000

*Missing*®

<0.3 U/L

*Missing*

=| =| =| =| =| =| =| =| =| =| =| =| =| =| =| =| =| =|=|=|=|=]|=|=]| =

an_RemovelnitsEnd

=R =I el = R A= =]

Unit: UL

0.3




Retrospective Results

Table 2: The Laboratory Result Standardization Process. Metrics A and B always represent
groups defined by the tatal number of results, rather than the distinct number of results®.

Total Results 1,266,349,351
Total Results Standardized” 1,252,109,700 98.9%
Total Results Not Standardized 14,239,651 1.1%
A: Result appears less than five times® 13,230,159 1.0%
B: LOINC code with less than 100 results’ 4,130 0.0%
C: Missing LOINC code 1,651,448 0.1%
Mot A, B, or C 762,336 0.1%
Tatal Distinct Results 2,682,196
Total Distinct Results Standardized’ 2,603,309 97.1%
Total Distinet Results Not Standardized 78,887 2.9%
A: Result appears less than five times? 75,385 2.8%
B: LOINC code with less than 100 results? 1,476 0.1%
C: Missing LOINC code 36,958 1.4%
Mot A, B, or C 1,622 0.1%

‘Conce pt token coverage; ‘Conce pt type coverage; “Relative to the total results



HHEGATIVE Heg

CLOSTRIDIUM DIFFICILE TOXIN & POSITIVE

NOT CONFIEMED Meg . BOSITIVIE  Paos
NOT CON Neg Binary Map RPT REACT Pos
NOT CONF Heg POSITIVE Fos
HOT CONFIEM Heg Indetermnt Indet Prezent Pos

NOT CONFRIMED  Meg INDET. Indet LBNORMAL Pos
HOT DOMFIBMED Heg INDETEEMINATE H Indet Immuns Pos
NOTCON Meg IHNDETEEMINAT Indet BECS Pos

HNOTCONF Heg INDTEEM Indet Pogitive for H. pvlori Antigen Pos
NEGATI MNeg INTEEMINATE Indet BEOS Bos
negativ e  Neg INDETERMINATE H= Indet FOS. Fos

poc negative Heg INDERTEEM. Indet Bos: Fos
NNREAC MNeg WEAE POSITIVE Indet ##=*P0S Pos

MOM REACT  Meg Weak Indet * % POS Pos
NON REACTIVE Meg Equivocal Indet **POSITIVE Fos
HONREL Heg EQUIVCCAL Indet P05 SEE COMMENT Fos
NONRELC Heg EQIV Indet DETECTED Faos
MOHN-REAC Heg EQUIV. Indet [ECSITIVE Pos
MON-REACITVE Meg Egquivical Indet CONFIRMED Fos
HONRELCT Heg EQUIVC Indet CONF Fas
HNON-RERCT  Heg EQUIVCC Indet CONFIR Pos
nonreact. Meg EQUIVOCR Indet CONFIEM Pos
WNCH-REACT. MNeg EQUVL Indet CONFIEMED' FPos
HOH-REACTIVE® Heg INDETEEMINATE Indet CONFEMD Fos

HON-REATIVE HNeg

BDL Indet

CCH POS Fos

Pos=

HONRELVTIVE Heg BDRLINE Indet COMFIEMED PCSITIVE Pos
HON-RECTIVE Meg BODERLINE Indet COMFIRMEDPOSITIVE Fo=
HONTERCTIVE Neg BCE Indet CONPOS  Pos
HORERCTIVE HNeg BORDERL Indet SCENEPOS Pos

NotReactive Neg BCORDERLIN Indet SCRENEPOIS Eos
H-REACTIVE Neg BCRDERLINE Indet SCRN-POS Fo=
CCHFIEMEDNEGATIVE  MNeg BORDERLINE P05 Indet SCRNPOSITIVE Pos

BCRDERELINE PCS. Indet SCRECS Paos=
BORDEELINE POSITIVE Indet SCRECSITIVE FPos
BORDERLING Indet SECHEOS FPos

HEG' Heg
HEGHEG HNeg
HoDetected Heg

HNon-Det Neg BCRDRELINE Indet SERNPOS Pos
MOM-DETECTED Heg BRDLHN Indet E[0O5 Fos
NONE DETECTED Neg BREDLNE Indet P[OSITIVE Fos

ERDELNE Indet FO5 Pos
ECUIVOCAL Indet FCDITIVE Fos=

HCHE-DECTECTED Heg
HNCHE-DEDECTED Heg




HEPATITIS C VIRUS GEMOTYPE 1B IS5 DETECTED 1b
Subtyvpe 2a/Zc Za, 2c

TYPFEZa/2c Z2a, 2o

1n/2E la, 2b

2o 2o

TYPEZUnakbletosubtype 2

GENCOTIYPE 3 3
Genotype2b 2
Type 2a QR 2c
la 1=

1z \T% 1b la, 1b

Type 4c/4d 4o, 4d

la/b la, 1b

1,1b 1b

1 HOSUETYPE 1

GEHOTYPE 2a OR Zc 2a, Z2c
1HCSUBIYFE 1

2a, 2c

2 b 2b

la,1b la, 1b

3 CHNLY 3

HEPATITIS C VIRUS GENCTYPE 2B I5 DETECTED 2k
1UHABLETCSUBTYPE 1

TYPE 4 UNABLE T{O SUBTYPE 4

2 ns 2

& &

TYPE Z2a 2a

HEPATITIS C VIRUS GENOTYPE 3 IS DETECTED 3
1b/2b  1b, 2b

1lc 1c

1z4 1, 4

2 (unable to subtype) 2
4 unable to subtype 4
3c 3o

Subtype Z2a Za

la and 4 la, 4

la and 1b la, 1b

3d  3d

Subtypela/lb la, 1b
1,b 1b

182 1, 2

Hepatitis C Map

la wvariant la
4o/4d 4z, 4d

4a/4c/4d 4a, 4c, 4d
1 1b 1b

1b 1b
Type3a 3a

Genotype 2 2
Tvpel Z
GENCTYPFE1L 1a
Subtype 2b 2b

1{HC SUBTYPE) 1

Za or Zc Za, 2c
Genotypelb 1b

1 {UNABLE TO SUETYPE) 1
HCWV 2 P

Subtype3a 3a

2 HO SUBTYPE 2

Subtype 3a 3a
2 [NC SUBTYPE) 2

TYPEl1Unabletosubtype 1
4a 4a
2ajc 2a, 2c
3 no subtype 3
2b 2b
1,H0 SUBTYPE 1
1 {HCSUBTYPE) 1
TYPEZE 2Zb

HEPATITIS C VIRUS GEMCTYPE 1A IS5 DETECTED
Subtypelb 2k
2 UNABLE TC SUBTYPE 2
3a 3a
1 a la
TARGET NHCT AMPLIFIED Hone
GENOTYPE 2AR/2C 2a, 2c
TYPE 3 Unable to subtype 3
2k 2k

la

TYPE 1a 1la
TYPE 1b 1b
2k 2k
3a 3a
Type 1 1
GEHOTYPE 1a
Tvpe 2b 2k
FEHCTYPE 1b
Type 2 2
TYPE 3a 3a
HCWV 1 1
HCW 3 3
la/1b la,
TYPE 3 3
ZasZc 2a,
FEHCTYPE 2Zb
TYPE1E 1b
TYPEla 1a
TYPE1 1
Genotype 3a
la la
TYPE 1la/1b
1 1a la
Subtype la

la

1b

1b

2C
2b

3a

la, 1b

la

1 (NO SUBTYPE)} 1
1 UNABLE TO SUBTYEE 1

Subtypela
la 1a

1b 1b
la or 1b

1 HO SUBTYFPE

TYPE Za/2c
2a Za

Subtype 1b
GENCTYPE 1

la

la, 1b
1
2a, 2c

1b
1

TYPE 1 Unable to subtype

Subtypelb

1b

1, HO SUBTYPE 1

TYPE 4 4




PROSPECTIVE RESULT
STANDARDIZATION

Interacting with Sta3ns to standardize laboratory reports



From: Icardi, Michael S.

Sent: Wednesday, July 06, 2016 3:21 PM
To: Hauser, Ronald

Cc: Miller, Valerie

Subject: Presentation next PLMS meeting

Dr. Hauser,
Would you be able to present your standardization initiative on the national P&LMS call on the 19"? The call is at 1:00
pm EST and would be for about 15-20 mins. | would like you to generate some additional exposure for it.

Thanks,

Michael S. Icardi MD

National Director of Pathology and Laboratory Medicine Services
VA Medical Center (113)

601 Highway 6, West

lowa City, lowa 52246

Phone: (319) 339-7125 Blackberry (319) 383-2737

Fax: (319) 339-7148

E-mail: Michael.lcardi@VA.gov




Contacts at all VA laboratories
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Siteld HName

402
402
402
402
402
402
402
402
405
405
405
405
405
405
a06
506
509
218
2138
518
518
218
2138
518
518
218
223
523
523
223
223
523
523
223
26

Address
Eatherine Katherine . Waters@va.gov
Dennis Dennis.arbour@va.gov
Tina Tina.HMoulton@va.gowv

Mary Mary.Gilbert@va.gov

Mary-Ann Mary-Ann.Bridgwood@va.gov
Janet Janet.Lane2@va.gov

HMary Mary.Goulart@va.gov

Denni=s Dennis.Arbour@va.gov

Hora Hora.Ratcliffelva.gov

Linda Linda.Cooper2i@va.gov

Fail Fail.Laskolva.gov

Mary-Ann Mary-ann.Bridgwood@va.gowv
Janet Janet .Lane2@va.gov

HMary Mary.Goulart@va.gov

Ivad ivad.kaddora@va.gov

Stephen Stephen.Chensue@va.gov

Julie julie.barden@va.gov
REita Rita.Rochalva.gov
Stephen Stephen.Wilz@va.gov

Doreen Doreen.Robotnick@va.gowv
Jacqgueline Jacgueline.Rosariofva.gov
Angelica Angelica.VonBeckerf@@va.gov
Su=an Susan.BennettZ@va.gov
Mary-Ann

Janet

Mary-ann.Bridgwood@va.gowv
Janet .Lane2@va.gov
HMary Mary.Goulart@va.gov
Stephen Stephen.Wilz@va.gov

Dawvid David.McElweel@va.gov
Jacqgueline Jacgueline.Rosariofva.gov
Angelica Angelica.VonBeckerf@@va.gov
Su=an Susan.BennettZ@va.gov
Mary-Ann Mary-ann.Bridgwood@va.gowv
Janet Janet .Lane2@va.gov

HMary Mary.Goulart@va.gov

Gerard Gerard.Fambyv@Eva.gov

OVERVIEW

Prospective Results

Emailed Customized Reports

TEST RESULT STANDARDIZATION REPORT

Laboratory test results represent the most She

you for working with us to standardize these Total results 45,208
results. It will ensure your hard work in Standardized 43581
producing these test results is understood by Not sardized 9
the diverse parties who rely on your data

including cliniciens, resesrchers, and our _Not Applicable 1,618
veterans. Sigma score $.03
INVALID DATA

Count TestCode Test Name Specimen Accession

1 106592 PHENCYCUDINE SCREEN  URINE CH 0629 120 N.D.

1 33977 COCAINE SCREEN URINE CH 0629 120 ND.

1 33779 | BARBITURATES SCREEN  URINE CH 0629 120 | ND.

1 3598 AMPHETAMINES URINE CH 0629 120 ND

1 6824-7 COLOR PLEURAL HEOS1182 YELLOW/HAZY

i 38794 OPIATES  SCREEN URINE CH 0629 120 ND.

1 182024 CANMABINOIDE SCREEN  UBINE CHOE20 220 ND.

1 3380-2 BENZODIAZEPINE SCREN  URINE CH 0629 120 ND.

1 37739 METHADONE SCREEN  URINE CHO629 120 ND.

Figure 1: An Example Feedback Report of Unstandardized Results. Each of the 130 facilities enrolled
in the study received a personalized weekly email with a similar report attached. The facility could use the
test code column of the report to look-up the desired format in the result standard.
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Figure 3: Facilities at Five Sigma or Above by Week of Intervention. Facilities at five sigma or above
have 23 or fewer unstandardized results per 100,000 test results. Tests not reviewed were excluded from
the calculation. The line represents a linear regression. A total of 130 facilities participated.
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Figure 4: Few Facilities Contributed Many Unstandardized Results. For example, six facilities
contributed over 50% of unstandardized results. The plot represents the last week of the intervention, week
15. A total of 130 facilities participated.
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Figure 2: Percent of Unstandardized Test Results by Week of Intervention. Each point represents
the percent of weekly unstandardized results to the total reviewed results. Each week approximately 10.4 x
106 test results were reviewed. The line represents a linear regression.
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Assignment of LOINC codes









TEST CODE ASSIGNMENT
- QUALITY CONTROL

Statistical evaluations of laboratory tests and results









LOINC HIERARCHY

Tools to aide LOINC code retrieval



LOINC Hierarchie:

Gallery

The Benchmark Hierarchies

Identify groups of clinically similar LOINC codes to benchmark
laboratory test utilization.

View Benchmark All Hierarchy (Download Groups)

View Benchmark Common Hierarchy (Download Groups)

The Methodless Hierarchy

Identify LOINC codes irrespective of the test performance
method.

View Methodless Hierarchy (Download Groups)

The Common Test Hierarchy

Quickly browse the most common LOINC codes’.

View Common Test Hierarchy (Download Groups)

@ 2017 - Author's Name Withheld for Peer Review



Tahle 2. Comparison of the Groups Created by Different Hierarchies for Carbon Dioxide. The patterns correspond to groups within each

hierarchy. Blank cells indicate the hierarchy does not include the LOINC. Ranked tests represent commonly performed tests.
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Figure 2. Hierarchy modification via the online tool. [Upper left) The MAH separates hemoglobin in

blood, arterial blood, and venous blood. (Right) But, hemoglobin has a comparable physiologic range in
in sample data. (Bottom left) The hierarchy can be manipulated to rearrange the groups.
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Figure 3. Retrieval of LOINC hematocrit codes via the online tool. (Top) A click on the parent checkbox
adjacent to “Hemoglobin | Blood” will activate the checkbox of all the children. (Bottom) A right-click
on a node will create a menu with an option “Write Checked” to export the LOINC codes with a check.
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LOINC UNITS

Merge LOINC codes with interconvertible results
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Figure 1: Ammonia results reported in either micromoles per liter or micrograms per deciliter (top) then

converted to a single unit, micrograms per deciliter (bottom).




LOINC Codes

Conversion

Final Result

Reference

16362-6 Ammonia [Moles/volume] in Plasma

22763-7 Ammonia [Mass/volume] in Plasma

ug (1'[! dL)( umol ) _ ( 1 )m:rm.!
dL\ L 17.03ug/ \1.703) L
[16362-6] = [22763-7]/1.703

Molecular weight of ammaonia = 17.031 g/mol.
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Figure 2: lonized calcium results reported in either milligrams per deciliter or millimoles per liter (top)
then converted to a single unit, milligrams per deciliter (bottom). The arrow indicates laboratory test

results erroneocusly reported in millimoles per liter instead of the expected units of milligrams per
deciliter.




“OUTBOX”

Access to standardized tests and results on the CDW



Live Examples

m  Monitoring laboratory test designations in near-real time

m Mapping laboratory results in near-real time




CONCLUSION




Projects

Topic

Results

Tests

LOINC

Outbox

Description

“Set of codes” - An issue with CDW data extraction

“Retrospective” - Standardization of CDW laboratory results
“Prospective” - Interacting with Sta3ns to standardize laboratory reports
“Identifiers” - LOINC code assignments

“Quality Control” - statistical evaluations of laboratory tests and results
“Hierarchy” - LOINC code looks for assignment and retrieval

“Units” - Interconversion of LOINC codes with different units

“Outbox” - Access to standardized tests and results on the CDW





