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Objectives

e Describe three levels of information interoperability
and explain why they are important to outcomes
research.

e Explain the strengths and limitations of different
methods for identifying medications within a clinical
data set.

e Access and utilize medication information contained in
RxNorm.

e List several potential strengths and limitations of using
a common data model and standard vocabulary for
outcomes and pharmacoepidemiologic research.
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Meet and greet!

e Communication
—Meet your neighbor

* Name

* Where you’re from

* Why you’re here

* Something interesting

ISPOR SHORT COURSES
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What is interoperability?

“the ability of two or more systems or
components to exchange information
and to use the information that has
been exchanged.”

- Institute for Electrical and Electronics Engineering (IEEE)
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Example

 Send a message to your neighbor
—Pt. X (1234) has a blood pressure of 120/80

—Pt. Y (9876) is taking 81 mg of aspirin by
mouth once a day

—Pt. Z (4567) has blood type O negative
— Must be parse-able

e Special character for separating fields
_vl\@__
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Pt. X (1234) has a blood pressure of 120/80

llxn 1234 IIBPII ”120/80”
mm—

1234 120/80

Blood pressure”1234/2120780
RN | Systolic 8P | Diastlic 8P

1234 120 80
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Example

 Send a message to your neighbor
—Pt. X (1234) has a blood pressure of 120/80

—Pt. Y (9876) is taking 81 mg of aspirin by
mouth once a day

—Pt. Z (4567) has blood type O negative
— Must be parse-able

e Special character for separating fields
_vl\@__
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Example
 Send a message to your neighbor

—How was the message sent?

e Text message, messenger, paper, etc.

—What was the message structure?

 What was first? How was the data separated?

—Was there a coding scheme used?

* Abbreviations? Codes? Or free-text?
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Levels of interoperability

Foundational Structural

e Ability to e Functional e Shared
communicate understanding understanding
e Send and e Can e Recognize and
receive understand interpret data
messages data fields, fields and
but not contents

contents
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www.phrasemix.com
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Foundational Interoperability

serum creatinine of 1.2

ay

. Patient taking APAP, and has
Hospital A } L ° }

| 50580-112-06|1|PO|Q4h
L Hospital B } L OBX|1|CE|A028AS. CRT J

DO00082 1 PO _MESHPA

Hospital C 1.2_scrt_1245_pt

11
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Structural neroerability

CONSULADO GENERAL DE PANAMA

SOLICITUD DE VISAS AUTORIZADAS

FECHA:

NOMBRE COMPLETO:

PASAPORTE No, EXPIRACION:

NACIONALIDAD: OCUPACION:
OCCUPATION:

FECHA DE NACIMIENTO: PAIS DE RESIDENCIA

DEPENDIENTES:

VISA QUE SOLICITA: TIEMPO DE ESTADIA:

MOTIVO DE VIAJE:

VISAS DE OTROS PAISES: 12
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Structural Interoperability

/LR
(o 159

Digital Imaging and Communications in Medicine The Aceredited Standards Committes

KRNCPDP @DICOM  ASCKI2 ik

INTERNATIONAL

13
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Structural Interoperability
e HL7 V2.X

* HL7 V3.x

* Clinical Document
INTERNATIONAL Architectu e (CDA)

¢ FHIR 7y

Helps structure the information being sent

14



Sample HL7 v2.x Message

MSH|*~\&| LABGL1 | | DMCRES | | 199812300100 | | ORUARO01 |LABGL1199510221838581|P|2.3
|| INE|HE

PID|| |6910828~Y~CE| |[Newman®Al fred*E||19720812|M| |[W|25 Centscheap Ave""
Whatmeworry*UT*85201~"P| | (555)777-6666| (444)677-7777| IM| | 773789090

OBE||110801~LABGL |387209373DMCRES | 18768-2*CELL COUNTS+DIFFERENTIAL TESTS
(COMPOSITE)“LN|| |199812292128 | | 35~ML| 11111
IN2973*5chadow”Gunther****MD*UFPIN
Itttettril*Onecel ||l ICAZ20837*Spinosa”John****MD*UPIN

OBX||MM|4544-3*HEMATOCRIT (AUTOMATED) “LN| |45 ]|39-49
I11IFI1 1199812292128 |CAZ208B37

OBX | |NM|789-8*ERYTHROCYTES COUNT (AUTOMATED)“LM||4.94|10%12/mm3
|4.30=-5.90|(11IFI11199812292128| |CA20837

Segments Delimiters
MSH: Message Header | Field

PID: Patient Identification
OBR: Observation Request
OBX: Observation Result

A Component
& Subcomponent
~ Repetition

\  Escape Character

2 2010 Health Level Seven & international. All Rights Reserved. HLT and Health Level Sevwen are registere d trademarks of Health Level Seven Infernation al. Reg. UE TM Office.



<Patient xmlns="http:/ //hl7.org/fhir">

<id wvalue="glossv"/ > Resource
<meta> .
ldentity &
<vlastlUpdated value="Z014-11-13T11:41:00+11:00" > y
Metadata
</meta>
<TexXt>
<status value="generated"/>
i i Human
<div xmlns="http://v¥v.vI.org/ 1999/ xhtml "> Readable
<pr*Henry Levin the Tth</p> 5
<p>MRN: 123456. Male, 24-Sept 1932</p> ummary
< fdiv>
</ Text>
<extension url="http:/ fexample.org/StructureDefinition/trials"> Extension
<valueCode walue="renal"/> with URL to
< /extension> definition
<identifier>
«use wvalue="usual" >
<type> Standard
<coding> Data:
<system value="http://hl7.o0rg/fhir/v2/0203"/> .« MREN
«ocode value="MR"/> sName
< /coding> sGender
</type> , - =Birth Date
<system value="http://vwv.goodhealth.org/identifiers/mrn"/> sProvider

<wvalue wvalue="12345&6"/>
</fidentifier>
<active walue="trus=s"/ >
<name>

«family walue="Leswvin"/>

<given walue="Henry"/ >
<suffix value="The 7th"/> /A BE©
< /name> L J FH | R
<gender value="mal="/>
<hirthDate wvalue="1932-00-24"/>
<careProvider>
<reference wvalue="0Organization/2"/ >
<display walue="Good Health Clinic"/ >
</careProvider>
</Patient>

https://www.hl7.org/fhir/summary.html
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Structural Interoperability

ay

Hospital A } L OBX| | 1| CE|2730-72Creatinine }

{ Hospital B J { OBX||1|CE|A028AS. CRT }

Hospital C OBX| |1|CE|35”Serum Creatinine

HL7 2.x

17
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Example modifications

 Make the following modifications to you
mesSage.
— Blood pressure in the right arm
— Blood pressure laying down
— History of aspirin % of a 325 mg tablet
— Blood type of fetus
— Blood type of donor
— Negation and uncertainty

18
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Pre- vs post-coordination
e warfarin 5 mg tablet

Pre-coordinated Post-coordinated
Medication Medication Medication
SCD:| Warfarin 5mg tab SCDF: Warfarin tab Ingredient: | Warfarin

Strength: 5mg Dose form:|  {5plet
Strength: 5 mg

19
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Pre- vs post-coordination

Pre-coordinated

Left arm x-ray
Right arm x-ray

2*1*1 =2

Post-coordinated

Left arm  x-ray
Right

2+1+1 =4
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Pre- vs post-coordination

Pre-coordinated Post-coordinated

leg
Left leg x-ray

Right leg x-ray

2%2%1 =4 24241 =5
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Pre- vs post-coordination

Pre-coordinated Post-coordinated

MRI

L eft arm MRI
Right arm MR
_eft leg MRI [2*2%2 =8 2+2+2 =6
Right leg MRI
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Pre- vs post-coordination

Pre-coordinated Post-coordinated

hand

Bilat CT
foot UsS
breast
kidney
knee

3*7*4 = 84 3+7+4 = 14
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Structural Interoperability

The/dog/eats/red/meat

Article/subject noun/verb/adjective/direct object noun

The/cat/sings/blue/trees

24
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Structural Interoperability

When is a cold just a cold?

Co
Co
Co
Co

d — sickness (patient has a cold)

d — temperature (object is cold — give pt. cold packs)
d — feeling (pt. complains of feeling cold in here)

d — symbolism (gave me the cold shoulder)

COLD - Computer Output to Laser Disk (term for CD or DVD)

25
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= 1 Mn Departmant of the Treasury —Intermal Revenue Service () 2@ 1 4

2 U.S. Individual Income Tax Return OMB No. 1545-0074 | 198 Use Only— Do not writs or stapke i this space.
Far the year Jan. 1-Dec. 31, 2014, or other tax year baginning , 2074, anding 20 See separate instructions.
Your first name and initizl Last name Your social security number

If a joint return, spouss's first name and initial Last name Spouse's social security number
Home address (number and strest). § you have a P.O. box, =2e instructicns. Apt. noo Make sure the SSNs) above

A

and on line 6c are correct.

City, town or post office, state, and ZIF code. E}':u have a foreign eddrass, also complete spaces below (38 instructions).

Foreign country name Foreign provincedstate’county

Foreign postal code

Presidential Election Campaign
Check here i you, ar your spouse if filng
joindly, went $3 o go 1o this fundl Checking
8 b bedow will not change your 1ax or

refund. J*mu Aﬂumu

1 || Single

2 || Married filing jointly (even if only one had income)

3 | Maried filing separately. Enter spouse’s SSN above
and full name here. »

Filing Status

Check only one
Do,

4 J Head of housshold (with gqualifying personl. {Ses instructions.) If
the qualifying person is & child but not your dependent, enter this
child's name hers.

5 | | Qualifying widowler) with dependent child

Exemptions
P b_| | Spouse

Ga | | Yoursel. If somecne can claim you as a dependent, do not check box Ga .

on Ga and 6b

} Boxes checked
Mo. of children

(2) Dependant’s
sncial sscurity number

¢ Dependents:
(1) First rame

(3) Dependant’s
ralatioreship o you

Last ram=

(4} " if child under age 17

quakifying for child tax credid
(588 instructions)

on &c who:
= lived with you
= did not live with

you due to divoerce
or gaparation

If are than four

|see instructions)

dependents, sea
instructions and

Dependents on G
not anbered Hbﬂ\lz-6

check here __'

O

Add numbers on

ol Toetml mimmbsee o e b o e e e e e ]

)

Beaiin vlesanmic B
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Structural vs Semantic
Source |Lab | Value |Units
Hospital A 2730-72 1.6 mg/dl
[SUUC’CUW Hospital B A028  0.014 g/L
Hospital C 35 0.9 mg/dl

M- Value | Units _

Hospital A 2160-0 mg/d
Semantic Hospital B 2160-0 1.4 mg/d

Hospital C 2160-0 0.9 mg/d

27
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Semantic Interoperability

Requires standard format and standard terminology

ihealthtran.com

28
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Standard Vocabularies

Domain________|Vocabulary

Labs LOINC, SNOMED CT

Medications RxNORM, NDC, ATC, NDF-RT,
FDB, Medi-span, Multium, FDA,
MeSH, SNOMED CT

Demographics CDC race, HL7 administrative

Findings/conditions SNOMED CT, MEDRA, ICD-10,
ICD-9

Procedures/diagnsoses HCPCS, ICD-10, ICD-9, CPT

Observations LOINC, SNOMED CT

29
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HOW STANDARDS PROLIFERATE:

(65 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
4 COMPETING
STANDPRDS.

17! RiDIcULoLs)!

WE NEED To DEVELOP
ONE UNNERSAL STANDARD
THAT COVERS EVERYONE'S
USE CASES. YERH!

|'S'3Gr".|‘.l

SITUATION:

THERE ARE
|5 COMPETING
STANDPRDS.

The beauty about standards is that there are many to choose from...

http://www.howtogeek.com/geekers/up/sshot50509a6b8cb11.jpg
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Best available Standards

e Labs and vitals
— LOINC

e Medications
— RxNorm

e Observations
— SNOMED CT

* https://www.healthit.gov/policy-researchers-implementers/section-i-best-
available-vocabularycode-setterminology-standards-and

e http://hl7.org/fhir/terminologies-systems.html

31
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Labs — LOINC

e Logical Observation Identifiers
Names and Codes (LOINC)

e Preferred for labs and vital signs
 Developed by Regenstrief

e More info at
—loinc.org
—search.loinc.org

Huff SM, et al. J. Am. Med. Inform. Assoc. 1998:5(3):276-292. PMID:9609498

32
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Labs — LOINC

— Component
e Creatinine, INR, sodium, ejection fraction, etc.
— Property
 Mass, pressure, length, temp, etc.
— Timing
e Point in time, max, min, time range, etc.
— System
e Urine, blood, serum, tricuspid valve, etc.
— Scale
e Quantitative, ordinal, nominal, etc.

— Method (optional)
e Siting, estimated, count, etc.

33
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From EesenstrieF
LOINC LongName Component Property Timing System Scale  Method
20624-3 Creatinine [Mass/ivolume] in 24 Creatinine MCnc 24H Urine Qn
hour Urine
2159-2 Creatinine [Massivolume] in Creatinine MCnc Pt Amniofld  Qn
Ampniotic fluid
J8483-4 Creatinine [Mass/fvolume] in Blood Creatinine MCnc Pt Bld Qn
12190-5 Creatinine [Mass/ivolume] in Body  Creatinine MCnc Pt Body fid Qn
fluid
2160-0 Creatinine [Massfivolume] in Creatinine MCnc Pt Ser/Plas N

Serum or Plasma

2161-8 Creatinine [Mass/volume] in Urine  Creatinine MCnc Pt rine Qn

35674-1 Creatinine [Mass/volume] in Urine  Creatinine MCnc XK Urine Qn
collected for unspecified duration

34
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Medications — RxNorm

 Unique identifiers for drugs and ingredients
 Crosswalk between other terminologies

 Produced by National Library of Medicine (NLM)

e More info at

— RxNorm
e www.nIlm.nih.gov/research/umls/rxnorm

— RxNav
e Visual navigation of RxNorm
e mor.nim.nih.gov/RxNav
— RxMix
e API for RxNorm and RxImageAccess

 mor.nlm.nih.gov/RxMix
Nelson SJ, et al. J. Am. Med. Inform. Assoc. 2011;18(4):441-448. PMID:21515544

35
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Observations — SNOMED CT

e Systematized Nomenclature of Medicine — Clinical
Terms (SNOMED CT)

 Contains
— Concepts, descriptions, and relationships

 Maintained by the International Health Terminology
Standards Development Organization (IHTSDO)

e More info at

— www.nIlm.nih.gov/research/umls/Snomed/snomed main.html

— browser.ihtsdotools.org

36
Stearns MQ, et al. Proc. AMIA Symp. 2001:662-666. PMID:11825268


https://www.nlm.nih.gov/research/umls/Snomed/snomed_main.html
http://browser.ihtsdotools.org/

IHTSDO SNOMED CT Browser

Release: United States Edition 20150901 - Perspective: Full - About B -

® IHTSDO 2015
gy
v = Kidney disease (disorder) Concept Details
» Absent renal function © =
[disorder) Summary Details Diagram Refsets Members References

- Acquired immune

deficiency syndrome-related Stated

nephropathy (disorder)

» = Acute nephropathy Parents
(disarder) » Renal impairment {disarder)

= = Adhesions of Kidney
(disorder)

% = Amyloid nephropathy Renal failure syndrome (disorder) 37
[disorder) SCTID: 42399005

e 12359005 | Renal failure syndrome (disorder) |
(disorden Renal failure syndrome (disorder)

» = Caliectasis (disorder) RF - Renal failure

= = (Calyceal fistula Benal failure
{disorder) Renal failure syndrome

» = Complication of Renal insufficiency
transplanted kidney {disorder) Renal insufficiency syndrome

- Congenital anomaly of
fetal kidney {disorder)

Finding site — Kidney structure

% = Congenital anomaly of
the kidney {disorder) Children (13)
» = Congenital pelviureteric » = Acute renal failure syndrome (disorder)
junction obstruction (disorder) » = Anemia secondary to renal failure (disorder)
- i ,EDH%ETIEI renal $ = Chronic renal failure syndrome (disorder)
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Diaghosis codes — ICD-10

e International Statistical Classification of Diseases
and Related Health Problems, 10t revision
Maintained by the World Health Organization
(WHO)

e More info at

http://www.icd10data.com/ICD10PCS/Codes

N (D9 DataxEom

38
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ICD-9: 250 Diabetes mellitus

e 250.0 Diabetes mellitus without mention of
complication

e 250.1 Diabetes with ketoacidosis

e 250.2 Diabetes with coma

e 250.3 Diabetes with renal manifestations

e 250.4 Diabetes with ophthalmic manifestations

e 250.5 Diabetes with neurological manifestations

e 250.6 Diabetes with peripheral circulatory disorders
e 250.7 Diabetes with other specified manifestations
e 250.9 Diabetes with unspecified complications

39
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ICD-10: E10-E14 Diabetes Mellitus

e E10 Insulin-dependent
diabetes mellitus

e E11 Non-insulin-dependent
diabetes mellitus

e E12 Malnutrition- related
diabetes mellitus

e E13 Other specified
diabetes mellitus

e E14 Unspecified

.0 With coma

.1 With ketoacidosis

.2+ With renal complications

.3+ With ophthalmic complications
4+ With neurological complications
.5 With peripheral circulatory

complications

.6 With other specified complications
.7 With multiple complications

.8 With unspecified complications

.9 Without complications

40
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Procedures — CPT

e Current Procedural Terminology (CPT)
e Part of Healthcare Common Procedural Coding System
— HCPCS codes by CMS
 Contains
— Billable procedures
e Maintained by the American Medical Association (AMA)
e Moreinfo at

— http://www.ama-assn.org/ama/pub/physician-
resources/solutions- managing-your-practice/coding-billing-
insurance/cpt.shtml

— http://www.cms.gov/Medicare/Coding/MedHCPCSGenlInfo/H
CPCS_Coding_Questions.html

41
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CPT code examples

92526 Treatment of swallowing dysfunction and/or oral
function for feeding

92507 Treatment of speech, language, voice,
communication, and/or auditory processing
disorder, individual

92521 Evaluation of speech fluency (eg, stuttering,
cluttering)

92522 Evaluation of speech sound production (eg,
articulation, phonological process, apraxia);

92524 Behavioral and qualitative analysis of voice and
resonance

42
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Issues in Drug Product
ldentification

Dan Malone, RPh, PhD
Professor
University of Arizona

44
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Pharmaceutical Claims

National Council for
Prescription Drug
Programs (NCPDP)
Standard

Telecommunication
between pharmacies
and payers

Mandatory

Transaction Header Segment
Segment Separator
Insurance Segment

Situational

Segment Separator
Patient Segment

Mandatory - first Claim/Encounter

Group Separator
Segment Separator
Claim Segment
Segment Separator
Pricing Segment

Situational

Segment Separator

Pharmacy Provider Segment
Segment Separator

Prescriber Segment

Segment Separator

Coordination of Benefits/Other Payments Segment
Segment Separator

Workers' Compensation Segment
Segment Separator

DUR/PPS Segment

Segment Separator

Coupon Segment

Segment Separator

Compound Segment

Segment Separator

Clinical Segment

Segment Separator

ISPOR SHORT COURSES
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Pharmaceutical Claims

e Real-time pharmaceutical claims
permit assessment of drug exposure

e Common elements in prescription
claims:
— Date of service (Mandatory)
— Provider (pharmacy)
— Cardholder ID (Mandatory)
— Person code (Situational)
— Product identifier
— Product quantity
— Prescriber identifier
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Pharmaceutical claim REQUIRED
data elements

e Product service ID (NDC)
* Prescription number

e Quantity dispensed

e Days supply

e Date prescription written
* Ingredient cost

e Gross amount due
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Pharmaceutical claim OPTIONAL
data elements

Patient first name

Number of refills authorized
Unit of measure

Prior authorization number

Patient paid amount

Prescriber ID; Prescriber Last Name
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Drug Knowledge Databases

* Proprietary companies build and maintain
drug knowledge databases

* Primary purpose: Drug pricing
e Secondary purposes (not exhaustive):

— Pharmacy reimbursement

— Clinician decision support
e Drug-drug interactions
e Auxiliary labels
e Consumer drug information
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Drug Productldentlflcatlon

e How do | identify the products of interest for
my study?
— Drug name
e Multiple spellings
— National Drug Codes
e Useful for limited number of products
e Very specific
— Therapeutic Classes

e Useful for many “similar” products
* Not specific
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Methods to Identify Exposure

* Drug Name
e Manufacturer NDC codes

— Single source — limited manufacturers
— Multiple source (generic) — many manufacturers

 Therapeutic classification
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ProductNamefrom I\/Iedlcald CIalms

COUMADIN

COUMADIN TAB
COUMADIN TABLET
JANTOVEN

JANTOVEN TAB
JANTOVEN TABLET
WARFARIN

WARFARIN TAB
WARFARIN SODIUM
WARFARIN SODIUM TA
WARFARIN SODIUM TAB
WARFARIN SODIUM TABL
WARFARIN SODIUM TABLET

270
13
215
130
24
262
1,093
763
8,717
95
516
587
8,555
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Product Names for Warfarin in
Medi-Span Drug Database

Product | Frequency | Percentage _

Coumadin 117 28.2
Jantoven 42 10.1
Warfarin Sodium 253 61.0
Warfarin Sodium 2 0.5
Amorphous

Warfarin Sodium 1 0.2

Clathrateform
Total NDCs 415 100.0
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Select “Warfarin” Observations from
Medi-Span File

prodNam | totPkgQty | pkgDesc | mfgName | labelerTyp | fmtldNbr genericNam
WARFARIN SODIUM 1,000.00BOTTLE TEVA PHARMACEUTICALS USA G 00555-0831-05 Warfarin Sodium
JANTOVEN 100.00BOTTLE UPSHER-SMITH O 00832-1211-00 Warfarin Sodium
WARFARIN SODIUM 30.00BOTTLE DISPENSEXPRESS G 68115-0359-30 Warfarin Sodium
15.00 BOTTLE PHYSICIANS TOTAL CARE 0] 54868-4349-02
B 00056-0169-70 Warfarin Sodium

COUMADIN 100.00BOTTLE B-M SQUIBB U.S. (PRIMARY CARE)

WARFARIN SODTOW

NDC

Brand name product
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Unlque Wararml\/lanufacturers Listed

in Medi-Span

Manufacturers/Labelers

A-S MEDICATION SOLUTIONS
AMERICAN HEALTH PACKAGING
AQ PHARMACEUTICALS

B-M SQUIBB U.S. (PRIMARY CARE)
CORE PHARMACEUTICAL

DHS INC. WORKMAN COMP
DISPENSEXPRESS

DISPENSING SOLUTIONS INC.
DRX

GENPHARM LP

H.J. HARKINS COMPANY, INC.
MALLINCKRODT PHARM
MCKESSON PACKAGING SERVICES
MEDISCA

MEDVANTX

Manufacturers/Labelers

NUCARE PHARMACEUTICALS
PALMETTO STATE PHARMACEUTICALS
PCCA

PDRX PHARMACEUTICAL
PHYSICIAN PARTNER

PHYSICIANS TOTAL CARE

PREPAK SYSTEMS

QUALITY CARE

SANDOZ

SOUTHWOOD PHARMACEUTICALS
SPECTRUM

TARO

TEVAPHARMACEUTICALS USA
UPSHER-SMITH

VA CMOP DALLAS

ZYDUS PHARMACEUTICALS (USA)
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Product Identification: NDCs

 National Drug Codes
— Product identification system

— Three components
 Manufacturer
e Product
e Packaging

e |ntroducedin 1972 by FDA
e Only format permitted by NCPDP

e Mandated by HIPAA regulations for drug
transactions
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NDC Elements

XXXXX - XXXX -

XX
Manufacturer Product \

Packaging
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NDC Forms

9999-9999-99 (4-4-2)
99999-999-99 (5-3-2)

99999-9999-9 (5-4-1)
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NDC Characteristics

11 Digit code (leading zero for 4-4-2 format)

Hyphens between segments are missing in claims
transmission (Field 407 in NCPDP claim format)

NDC codes set by the manufacturer/labeler

Approximately 200 NDC’s added/deleted per month
(Source: First DataBank: AMIA 2002 annual meeting)

Product codes are unique to manufacturer — not to the
chemical entity

Package codes are unique to the manufacturer and
product — there is no standardization for packaging
codes
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Issues with NDCs

 NDC is specific to the manufacturer

e Corporate mergers will affect the NDC value
(sometimes)

e Bulk purchasers and relabelers must use a
new NDC code

e NDC codes can be re-used after 5 years

 Manufacturers may not follow coding “rules”
— See Simonaitis and McDonald (AJHP 2009)
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e Reused NDC codes 1 ww,
— 00074-4335-01(Liposyn) =

'Ntonlus Kabi

ot/ 1, o

PACLITAXEL
~ IMECTION USP

— 00074-4335-01 (Paclitaxel)

Rx only
1x50 mL

Lau and Shakib, Towards Data Interoperability: Practical Issues in Terminology Implementation and
Mapping. AHIMA. http://library.ahima.org/xpedio/groups/public/documents 61
/ahima/bokl_028677.hcsp?dDocName=bokl 028677
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Other Considerations in using NDC

“Old” NDCs deleted

— Some vendors provide comprehensive database of
all NDCs ever used

* Non-prescription items

— Most payer databases won’t contain OTC
medications
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Therapeutic Classes:
An Alternative Methods for Product

|dentification

 Therapeutic classes are present in all
proprietary databases

e Class and sub-class designation varies by
vendor

 Medications might fall into multiple
therapeutic categories
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Some Proprietary Drug Knowledge
Databases (DKB)
First DataBank (National Drug Data File Plus)

Wolter Kluwer (Medi-Span Master Drug Data
Base)

Cerner-Multum (Multum Lexicon)

; International Meeting e T P ISPOR SHORT COURSES
8 May 20-24, 2017 by s Bl = -

Thomson Corporation (Micromedex Red Book)

Others...
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PICode

e 14 digit code to represent drug product

e Hierarchical

e Able to drill down to very specific drugs

Digits __________|Meaning ______|Bample

58

58-20

58-20-00

58-20-00-60
58-20-00-60-10
58-20-00-60-10-01
58-20-00-60-10-01-05

Drug group

Drug class

Drug sub-class

Drug name

Drug name extension
Dosage form

Strength

Antidepressants

Tricyclic agents

Nortriptyline
Hydrochloride
Capsule

10mg
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First DataBank Generic Sequence
Number

e Other names
— Clinical formulation ID
— Formerly GCN Sequence number

e 6 Digits
 No Hierarchy
 Multiple classification systems

— Enhanced Therapeutic Classification System used for group at organ
system, therapeutic class and subclass, and active ingredient (with/

without salt)
— Hierarchical Ingredient code (HIC)
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Flrst DataBank Examples

* GCN

— 16033 - Morphine sulfate (10mg/ml Rapi-Ject)
— 16034 - Morphine sulfate (5mg/ml Rapi-Ject)
— 25793 - Warfarin Sodium (5mg Tablet)

* Hierarchical Ingredient Code

Craracers | nformation | Gample

1 Organ system Nervous system
1-2 Pharmacological class Analgesics

1-3 Therapeutic class Narcotic Analgesics
1-4 Ingredient (base) Morphine

1-6 Ingredient (specific) Morphine Sulfate H3ADSU
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 American Hospital Formulary Service
therapeutic classification system

e Hierarchical classification system
— 2 digit sequence up to 8 digit