Use of NDF-RT
in PharmGKB

Diane E. Oliver, PhD
Stanford University
May 21, 2003

bJ



Outline

® Overview of PharmGKDB

m Selection of drug terminology
® NDF-RT content and structure
B PharmGKB user interface

m Conclusion



Outline

B Overview of PharmGKDB

m Selection of drug terminology
B NDF-RT content and structure
B PharmGKB user interface

m Conclusion



PharmGKB:
A Pharmagenetics Knowledge Base

m Pharmacogenetics = the science of how genes
influence an individual’s response to drugs

m Gene—drug association

. Adverse Effect
Gene B e D s Response W
m Adverse Effect m Efficacy
6-mercaptopurine + TPMT Codeine + CYP2D6
m Fatal bone marrow m No effect on pain

suppression
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Selection of Drug Terminology

m Selection criteria
B |.ow cost
m Few proprietary constraints (Web-based)
m Generic names and trade names

m Classification structure

m Goals
m To link drug to gene

m To index experimental datasets

m To index pharmacogenetics articles



Drug Terminologies Considered

m NDC

= VA-NDF

m Multum

m Gold Standard Multimedia Clinical Pharmacology
m Micromedex

m FirstDataBank

m Facts and Comparisons

m NDF-RT



NDF-RT:
National Drug File —
Reference Terminology

m Features Used m Features Not Used
m Generic names m Dose forms
m Trade names m Strength
m [ngredients m Manufacturer
®m Mechanism of action m Package size
m Physiologic effects m Package type
m Conditions treated = UMLS CUI

m MeSH definition
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Additional Trade Names
FDA Orange Book

PROCAINAMIDE HYDROCHLORIDE~Capsule;
Oral~PRONESTYL~APOTHECON~250MG~007335~001~AB~Approved prior to Jan
1, 1982~No~RX

DICYCLOMINE HYDROCHLORIDE~Capsule; Oral~BENTYL~AVENTIS
PHARMS~10MG~007409~003~AB~OCT 15, 1984~Yes~RX

NOREPINEPHRINE BITARTRATE~Injectable; Injection~LEVOPHED~ABBOTT~EQ

1MG BASE/ML~007513~001~~Approved prior to Jan 1, 1982~Yes~RX
METHIMAZOLE~Tablet; Oral~TAPAZOLE~LILLY~5MG~007517~002~AB~Approved
prior to Jan 1, 1982~No~RX

ASPIRIN~Tablet, Extended Release; Oral~8-HOUR BAYER
~BAYER~650MG~016030~001~~Approved prior to Jan 1, 1982~No~DISCN
HYDROCORTISONE~Tablet; Oral~CORTEF~PHARMACIA AND
UPJOHN~10MG~008697~001~BP~Appro

WARFARIN SODIUM~Tablet; Oral~COUMADIN~BRISTOL MYERS
SQUIBB~10MG~009218~005~AB~Approved prior to Jan 1, 1982~Yes~RXved prior
to Jan 1, 1982~Yes~RX
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Details

Ingredients: Etoposide

Mechanism Of

Action: Mucleic Acid Synthesis Inhibitors

Pharmacological

Effects: Antineoplastic Activity, Phytogenic
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Investigator | Mary Relling, PharmD

Reference HES

Study of etoposide {vpla) and its metabolite, catechal. PK parameters are exactly as described
in: Relling MY, ¥anishevski ¥, Memec J, Evans WE, Boyett 1M, Behm FG, Pui C-H. Etoposide and
antimetabolite pharmacalogy in patients who develop secandary acute myeloid leukemia,
Leukemia 12:346-352, 1998 {PMID: 9529129% and Panetta 1C, Wilkinson M, Pui C-H, Relling MY,
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are coloured green, genotypic information column headings are coloured yellow, background information column
headings are coloured purple.

Column heading descriptions

PharmGKB ID

Sample ID numbers in the PharmGKB. A search can be perfarmed to find genotype
information on samples using these D numbers.

Yol vpl6 {I/m~2)

Yolume of distribution {%c) for etoposide (vpl6a).

Kcp {1/hr)

Intercompartmental rate constant, central to peripheral.

Kpc (1/hr)

Intercompartmental rate constant, peripheral to central.

Ke total {(1/hr)

Elimination rate constant,

K vpl6 cat {(1/hr)

Rate constant for conversion of etoposide {vplG) to catechal.

Ke cat {1/hr)

Elimination rate constant for catechal,

AUC vpl6e {uM.hr/L)

Area under the curve for etoposide {vpl6).

AUC cat (uM.hr/fL)

Area under the curve for catechol.

Clearance vpl6
{ml/min/m~2)

Clearance of etoposide {vpla),

vp/fcat ratio

PharmD.

1]

The ratio of etoposide {vplg) to catechol AUCs,

Duration of the etoposide {vpld) 1Y infusion.

_|Et|:|p|:|5ide {vpl6) unnormalized dose in mg/hour,

_|DDSE of etoposide {(vpla) (mg/m"Z2),

Time point in therapy (Day 29 induction, week 19, and week 54 of continuation, see
References+Dose rate {mg/hr) abowve for protocol details) at which measurements
were taken,

Keywords: etoposide, catechol, pharmaccokinetics, children, acute Iymphoblastic leukemia

Disclaimer: Patients and doctors should MNOT make treatment decisions based on the information in the
PharmGKR as it is purely a research resource. Questions about the data should be directed to Mary Relling
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2 PharmGKB: The Pharmacogenetics and Pharmacogenomics Knowledge Base - Microsoft Internet Explorer

J File Edit Wiew Fawaorites Tools  Help

J P Back -+ = - @ i | @Search [3e] Favorites @Histury | %v = N El

J.ﬁ.gldress I@ hittp: v pharmghkb, orgido/serverobild=PA1 2675336080biCls=Phenotypelataset

Keywords: etoposide, catechal, pharmacokinetics, children, acute lymphoblastic leukemia

Disclaimer: Patients and doctors should MOT make treatment decisions based on the information in the

PharmGKB as it is purely a research resource. Questions about the data should be directed to Mary Relling

PharmD,

Download the original file.

PharmGKR ID

val
vplea
{125

kcp
(1/hr)

AUC cat
Cuh. hrALD

Clearance
vple
i ml/mindm~23

I
Duration
time

(hr)

Doses
rate

(mg/hry

Dose
{ma/m~2)

PALZ2G745689

9.93

0.0206

11.61

5Z2.58

2.08

244.65

299,95

PALZG745690

.36

0933

0.2z

13.55

=l

257.86

290.96

PALZG745690

g.87

L0214

3.06

135.41

0o

254.84

300.00

PA1Z2GE74E695

9.00

0393

1.39

62,29

0o

254.84

300.00

PA126745695

7.97

0306

2.43

21.70

50

343.83

303.57

PALZ2E745698

13.65

0180

1.43

58.46

A7

232.14

295,10

PALZ2G745699

B.61

0201

2.80

31.42

0o

512,41

301.60

PALZ2G745699

g.82

0478

3.50

25.89

=l

262.93

206.68

PALZ2G745699

9.821

0187

3.39

33.90

25

226.09

209.42

PA126745704

.32

AO5E0

4.04

32.29

17

235.24

200.05

PALZGET45704

10.01

00g8a2

11.78

45,19

25

223.66

2956.20

€]
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J.ﬁ.gldress I@ hikbps vy phiarmghb, orgfdofserverobjld=PAc4646620biCls=PharmacogeneticRelationship

PharmGKB

The Fharma cogenetics and Fhamac.ogcnc:mica K,nowlcdg: Base

Search Research Network

Search | Browse | dbsKP Surveillance

Pharmacogenetic Relationship PA646466

Details

Genes; ABCR1

Drugs: prednisone
Diseases: -

Relationship: B Clinical Outcome
[®E] Pharmacodynamics and Drug Respaonse

Submitted By: Gilbert J Burckart
Confidence Level: Medium

Evidence: Publed Article {The MDORI polymorphisms at exons 21 and
26 predict stercid weaning in pediatric heart transplant
phatients.) by Hongxia Zheng, Steven Webber, Adriana Zeevi,
Erin Schuetz, Jiong Zhang, Jatinder Lamba, Pamela Bowman,
Gilbert J Burckart

Abstract: VYarious paolymorphisms of the MDR1 gene that
encodes for P-glycoprotein (P-gp), a transmembrane pump,
have been identified. & silent mutation C3435T in exon 26
and a G26F7FT mutation in exon 21 have been correlated with
P-gp expression and function in humans. The objectives of
this study were {a) to determine whether the MDR1 exon 21

A mvam T8 nabarmarnhiceac wenrn ralatad o ctaraid wenamina
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2} Entrez-PubMed - Microsoft Internet Explorer -1O] =]

File Edit Wiew Favorites

Tools  Help ﬁ

SBack ~ = - (D i | ‘Dhsearch [Favorites EfMedia ¢4 | e S -

Address I@ itk v, nicbi, nirn, nibn, gowfentrezfquery Fogivormd=Fetrievetdb=PubMedadist_uids=12175731&dopt=Abstract j @GD

r.
<> NCBI

PaboMed

Chotide Prokl Gepome Strctne [ L[ Ty amim Bk

of Medicine EalSll

National g
PublfQed .=

Relsted
Order
M E

Fubhied Central

Frivacy Policy

[

Display ‘IAbstram j Shuw:lED jISDn j Send to ITEn vI

I 1: Hum Imemunol 2002 Sep;6309):765-70 Related Articles, Links
ELSEVIER SCIENCI

for El Clear |

Litnit= Presviesninde:x Hiztary Clipboard Details

The MDRE] polymorphisms at exons 21 and 26 predict steroid weaning in pediatric heart transplant patients.
Zheng H, Webher 3, Zeevi A, Schueiz E, Zhang J, Lamba J, Bowman P, Burclkart GJ.
Achools of Pharmacy and Medicine, Undversity of Pittsburgh, Pittsburgh, PA 15261, TSA.

Vatious polymorphisms of the MDEL gene that encodes for P-glycoprotein (P-gp), a transmembrane pump, have been identified. A silent
mutation C3435T in exon 26 and a G2ETTT mutation in exon 21 have been correlated with P-gp expression and function in humans. The objectives
of thiz study were (a) to determine whether the MDE] exon 21 and exon 26 polymorphisms were related to steroid weaning in a pediatiic heart
transplant (HT#) population, and () to determine whether an association exist between the MDE] exon 21 and exon 26 polymorphisms in these
patients. Sody-nine pediatric HTx patients were studied. MDR] genotyping was determinied by polymerase chain reaction amplification,
sequencing the DA and sequence evaluation using Polyphred software (University of Washington) to identify genotypes. The steroid dose at
| year post-transplantation was recorded. For steroid weaning at one yeat post-HTx for MDERE] C3435T, 12 of 12 (67%) patients in the CC o
genotype were still on prednizone, whereas only 12 of 47 (38%) of the CT/TT group were still recesving predindsone (p = 0.04). Simdlar results were
observed for the MDRL G2677T genotyping and steroid weaning, Forty-three of 46 patients (93 5% who hawve MDE] C3435T allele alzo have a
matat F2ETTT allele (p < 0.001). We conclude that (2 a significantly larger mumber of WIDRL 3435 CC HTx patients remain on sterodds at 1 year
after transplantation, and (b)) the MDEL C3435T genotype iz associated with the G2677 genotype in pediatric HTx patients.

PILIID: 12175731 [Publded - indexed for MEDLIME]
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Outline

® Overview of PharmGKDB

m Selection of drug terminology
@ NDF-RT content and structure
B PharmGKB user interface

m Conclusion



Conclusion

m NDF-RT satisfies our requirements
m Additional trade names from Orange Book

m [nheritance hierarchy of concepts with roles and
properties
® Need tool to view (Protégé)

B Also converted to relational tables

m Will upgrade to new versions



Thank you.

oliver(@smi.stanford.edu
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Network and Knowledge Base is financially supported by
grants from NIGMS, NHLBI, NHGRI, NIEHS, NCI, and
NLM within the National Institutes of Health (NIH).




NDF-RT in PharmGKB

Two Versions

m File 1: Initial version
m 35 MB

m File 2: Updated version
= 95 MB

m New additions:
m Codes
m Ids
m Search names

m More classification information



Concept Def

<conceptDef>

name>ASPIRIN 325MG TAB [NDC: 00839676409]</name>

<namespace>NDF</namespace>
<primitive/>

<kind>DRUG_KIND</kind>
<definingConcepts>

<concept>ASPIRIN 325MG TAB</concept>
</definingConcepts>

<definingRoles>

/definingRol
propertes> FILE 1

<property>
<name>NDC</name>
<value>00839676409</value>
</property>

<property>
<name>NDF Trade Name</name>
<value>ASPIRIN 325MG TABLET</value>
</property>

<property>
<name>PackageSize</name>
<value>250</value>

</property>

<property>
<name>PackageType</name>
<value>BOTTLE</value>
</property>

<property>
<name>Manufacturer</name>
<value>H L MOORE DRUG</value>
</property>

</properties>

</conceptDef>

ASPIRIN 325MG TAB [NDC: 00839676409]

ND

DRUG_KIND

ASPIRIN 325MG TAB

NDC
00839676409

NDF Trade Name

ASPIRIN 325MG TABLET

PackageSize
250

PackageType
BOTTLE

Manufacturer
H L MOORE DRUG




<conceptDef>
<name>ASPIRIN 325MG TAB [NDC: 00839676409]</name>
<code>C133144</code>

<id>133145</id>

<namespace>0</namespace>

<primitilzfe/> b Cl133144
<kind>3</kind>
<definingConcepts>

<concept>12797</concept> F ILE 2 133145
</definingConcepts>
<definingRoles>
</definingRoles>
<properties>
<property>
<name>49</name> 4
<value>ASPIRIN 325MG TABLET</value>
</property> ASPIRIN 325MG TABLET
<property>
<name>55</name>
<>/alue>25 0</value> 55
</property>

<property> 250
<name>75</name>

<value>ASPIRIN 325MG TAB [NDC: 00839676409]</value>

</property> 57
<property>

<name>57</name> BOTTLE
<value>BOTTLE</value>
</property>

<property>

<name>53</name> 53
<value>H L MOORE DRUG</value>

<Jproperty> H L MOORE DRUG
<property>
<name>51</name> 51
<value>00839676409</value>

</property>

</properties> 00839676409

</conceptDef>

w H




Processing to Reveal Contents

1. Detinitions
2. ID and name for decoding

3. Kinds
4. Cardinality



6 “Kind” Definitions

DRUG_KIND
INGREDIENT_KIND
FUNCTION_KIND

PHARMACOKINETICS_KIND
DISEASE_KIND
HL7_DOSE_FORM_KIND




6 “Role” Definitions

may_treat DISEASE
has_Ingredient INGREDIENT
has MoA * FUNCTION

has PE * FUNCTION
has PK * PHARMACOKINETICS
has DoseForm HIL.7 DOSE. FORM

Legend: has_MoA = has Mechanism of Action
‘has PE = has Physiologic Effect
“has PK = has Pharmacokinetics



25 “Property” Definitions

NDF_Strength

NDF Units Manufacturer
SNF_Strength PackageSize
SNF_Units PackageType
SNF_SCDC MeSH_UI

NDF_Dose Form Synonym
NDF ROA Included MeSH_UlIs

VA_Class UMLS_CUI

VA_Class. Name MeSH_Definition

NDF_Print_ Name Status
SNF_SCD Last Revised

NDF_Trade_Name Comment
NDC Search. Name




123,341 “Concept” Definitions
(Examples)

Diseases or Manifestations (DISEASE_KIND)

Infectious Diseases (DISEASE_KIND)

Absorption (PHARMACOKINETICS_KIND)

Cytochromes (PHARMACOKINETICS_KIND)

Immunological Activity (FUNCTION_KIND)

Analgesics, Opioid (FUNCTION_KIND)

ALBUMIN PREPARATION (DRUG_KIND)

ALBUMIN (INGREDIENT_KIND)

ORTHO-NOVUM 1/35 TAB,21 (DRUG_KIND)

ETHINYL ESTRADIOL (DRUG_KIND)

PREDNISONE 5MG TAB [NDC: 00615053621] (DRUG_KIND)
PREDNISONE 5MG TAB [NDC: 00677011701] (DRUG_KIND)




Processing to Reveal Contents

1. Detinitions
2. 1D and name for decoding

3. Kinds
4. Cardinality



Current time: Sun Apr 21 10:42:49 2002
Perl script: extractIDName.pl

Input file: apelon2.xml

Output file: outputIDName.txt

NAME

DRUG KIND
INGREDIENT KIND
FUNCTION_KIND
PHARMACOKINETICS KIND
DISEASE KIND

HL7 DOSE FORM KIND
has Ingredient

has MoA

has PE

has PK

may treat

has DoseForm
NDF_Strength

NDF_Units

SNF_Strength




Processing to Reveal Contents

1. Detinitions
2. ID and name for decoding

3. Kinds
4. Cardinality



Current time: Wed Apr 24 17:46:27 2002
Perl script: countEachKind.decode.pl
Input file: apelon2.xml
Output file: outputCountEachKind.decode.txt

There are 58 occurrences of PHARMACOKINETICS KIND.
There are 3997 occurrences of DISEASE KIND.

There are 113971 occurrences of DRUG KIND.

There are 154 occurrences of HL7 DOSE FORM KIND.
There are 4759 occurrences of INGREDIENT KIND.
There are 402 occurrences of FUNCTION KIND.

Total number of concepts = 123341
Sum of occurrences of each kind = 123341




Processing to Reveal Contents

1. Detinitions
2. ID and name for decoding

3. Kinds
4. Cardinality



Cardinalities of Roles

may_treat 10
has_Ingredient 4
has MoA 4
has PE 9
has PK 0
has DoseForm 1




Cardinalities of Properties (Part1 of 2)

NDF_Strength
NDF_ Units
SNF_Strength
SNEF_SCDC

NDF Dose Form
NDF_ROA 1
VA_C(Class

VA _Class Name
NDF_Print Name
SNF_SCD

NDF Trade Name
NDC

AN ==

f—

DO| || — |




Cardinalities of Properties (Part 2 of 2)

Manufacturer

PackageSize

PackageType

MeSH Ul

Synonym

Included. MeSH_UlIs
UMLS_CUI
MeSH_Definition

Status

Last Revised

Comment

V| OO DN DD DD

Search. Name
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The Fharma cogenetics and Fhamac.ogcnc:mica K,nowlcdg: Base

Search Research Network

Search | Browse | dbsKP Surveillance

ABCB1

A&TP-binding cassette, sub-family B (MDR/TAPY, member 1 Phal_'mGKB
Accession ID:

PaZGEY

Alternate P glycoprotein 1/multiple drug resistance 1; P-glycoprotein-
Mames: 1/multiple drug resistance-1; multidrug resistance 1

Alternate ABC20; GP170; MDR1; P-GP; PGY1
Symbols: Ensembl ID:
ABCE1

Cross-References

Genatlas ID:

PharmGKB Primary Data ABCEB1

Phenotype Data Sets: 1 phenotype data set submitted

Reference Sequences: Mone submitted GenBank ID:
AFDI16E3E
Yariant Positions: Mone submitted

GenBank 10
M14758

Related Drugs Relationship View Details

. . . GeneCard ID;
arsenite [PD] [GA] [view Details] ABCE1
calchicine [FAl [Wiew Details]

digoin B [Po [ PK DERIIGH] [View Details] LDCUSUH‘;E{EB:

efavirenz [PK] [Wiew Details]

nortriptyline [PD] [Wiew Details] MutDB:
— ARCRI
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Related Drugs
arsenite
colchicine
digozin
efavirenz
nortriptyline

prednisone
tacrolimus

wincristine

= —
= zenobiotics

Related Diseases
HIY

liver transplantation

major depression

Details

Cytogenetic
Location:

OMINM Phenotype:

Product Name:

7021.1

Colchicine resistance

Relationship
[po] [Gn]
[Fal
B[ PO ][ PK [FAILGN]
[PK]
[po]
(PO ]
[Fal
[Fal
[FAllGn]

Relationship

View Details
[Yiew Details]
[Wiew Details]
[Wiew Details]
[Yiew Details]
[Yiew Details]
[Yiew Details]
[Wiew Details]
[Wiew Details]
[Yiew Details]

View Details
[Yiew Details]
[Yiew Details]
[Wiew Details]

ATP-hinding cassette, sub-family B (MDR/TAP), member

1

GenBank I0:
M14758

GeneCard I0:
ABCR1

LocusLink ID:
5243

MutDB:
ABRCR1

OMIM Accession:
171050

Ref Seq MM Accession:
MM 000927

Ref Seq WP Accession:
MP 000918

SOURCE ID:
ARCRI

LICSC Genome Browser
10
MM 000927
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