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Disclaimer

This will not be comprehensive!
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ADJUST

Use evidence to
influence continual
improvemeant.

EVALUATE

Codlect dats and
analyze results to
show what works
ared waiiat da=nt.

In a learning
health care system,
research influences
practice and ;,

Il"'.-qF‘LI:['-.ﬂi:F'-J'I' pl'ﬂftiCE influences j_,.f'f
research. :

INTERNAL AND EXTERMNAL S5CAN

tdentify problerms and potentially
i ative solutions.

Apply plan
in pilot and
comtrol settings.

fe

DESIGH
Design care and
evaluation based on

evidence generated
here and elsewhere,

Internal External

http://www.nationalacademies.org/hmd/Activities/Quality/LearningHealthCare.aspx


http://www.ghinnovates.org/wp-content/uploads/2012/08/LearningHealthGraphic.Feature.jpg
http://www.ghinnovates.org/wp-content/uploads/2012/08/LearningHealthGraphic.Feature.jpg

Clinical Pharmacogenetics Implementation
Consortium Guidelines for HLA-B Genotype and
Abacavir Dosing: 2014 Update © i i e : =

MA Martin!, JM HoffmanZ, RR Freimuth?, TE Klein?, B] Dong®, M Pirmohamed®, ] K Hicks, 'o_;‘ HICSEL =N IEHONS VSR T
MR Wilkinson?, DW Haas® and DL Kroetz! =

Pharmacogenomics Alert: Cytochrome P450 Enzyme(s)

Metabolizer CYP2D6 Ultra Rapid
Recommendation

,

Based on this patient’s CYP450 enzyme phenotype(s) and unissued medication order(s):

Acetaminophen-Codeine Tab PO and Metabolizer CYP2D6 Ultra Rapid: Avoid codeine due to potential for
toxicity. May consider avoiding tramadol.; see AskMayoExpert (Codeing) for details.

U{‘ N, Laboratory Service Report 1-800-533-1710 .
Patient Name Patient ID Age Gender |Order #
TESTINGRNV 2C19B ATLAS REPORT SAD0234474 7] M SA00234474
Ordering Phys DOB {
CLIENT,CLIENT 03/26/1983
Client Order # Account Information Report Notes
SA00234474
Collected C7028846-DLMP Rochester
10/18/2015  00:00 SDSC 2 - Client Support

Printed Rochester, MN 55901
11/02/2015 1554

e « Data must be discrete,
normalized, and unambiguous
« Knowledge must be computable

http://www.mayomedicallaboratories.com/test-updates/attachment.php?id=43252



Standards Needed for Clinical Genomics @ ACMG

American College of Medical
Genetics and Genomics
Translating Genes Into Health®

e Data Standards 7. emerge network
_ GenetIC data (Observed result) C“mGen ELECTRONIC MEDICAL RECORDS & GENOMICS
— Test metadata

 Process Standards

®
— Variant & haplotype interpretation CPI CQ

— Genotype-phenotype translation rules
 Terminology Standards

— Coded results and interpretations

— Molecular phenotype
 Message/Interface Standards

— Reporting

S .
é‘-:f -.-;"% Global Alliance
VA for Genomics & Health




Standards Development

SDOs

— HL7, CDISC
Government

— ONC, FDA
Consortia

— CPIC, GA4GH
Academia

— Research Networks
 eMERGE, ClinGen

— |Individual Researchers

Formal

Formal or
Semi-Formal

Semi-Formal

Informal or
Semi-Formal

Internationa/

NatiOna[

(often Mandateq)



PGx Guidelines: Translating Data to Action

Data

Knowledge

Action

&« (X

Genotype

!

Diplotype

!

Molecular Phenotype

!

Clinical Significance

s1142345: T/T,
rs1800460: C/T

!

TPMT *1/*3B

!

Intermediate Metabolizer

!

Adjust dose when treated
with mercaptopurine



Agenda:
Standards for Genomic Data and Knowledge

Data u Variant Representation: GA4GH, ClinGen Allele Registry
N
\/ Variant Annotation: ACMG, ClinGen VCI
Knowledge
N Translation Tables & Phenotypes: CPIC
D
Action ' EHR Integration: HL7



Global Alliance
sy for Genomics & Health

Collaborate. Innovate. Accelerate.

The Global Alliance for Genomics and Health aims to
accelerate progress in genomic science and human

health by developing standards and framing policy for
responsible genomic and health-related data sharing.
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v vt Global Alliance

Genomic KnOWIEdge Standards é,“ -_" for Genomics & Health

GKS aims to develop, adopt, and adapt standards to enable the
exchange of genomic knowledge

® Establish framework of standards that lower barriers to
translating genomic knowledge into clinical practice

® Reusing existing knowledge is essential to future impact
® Knowledge repositories are a key component
® Collaborate with other SDOs on harmonized specifications



e :
277 vt Global Alliance

Genomic Knowledge Standards B, % O Genomics & Health

Variant Representation

® Driver Project priorities => Work Stream goal

» Create a standard model for computer readable variant
representation (definitional)

® Simple variants (VMC)
« v1.0byQ42018
e Peer-reviewed publication

® Complex variants (structural, CNV, imprecise ends)
e v0.1byQ42018



T

Variant Modelling Collaboration (VMC) i ¥ Global Alliance

s~ for Genomics & Health

Participants: GA4GH, HL7, ClinGen, NCBI, SO, EBI, Ensembl

Goal: to develop a technical specification for representing and
communicating biological sequence variation

Current Practice Data Cllgnts VMC Goals
Lack of a standard representation = FH'R GENQm"{:S: Ss s e Create precise definitions of
creates ambiguities and discordance viewers, d|agnost!c pipelines, data relevant terms and concepts
such as: submitters e Create informational model to
e Are coordinates 0 -or 1-based? & represent concepts
Inclusive or interbase? e Specify conventions for

o What reference sequences? - — coordinates and variant
GRCh377? 38? hg197? hg387? no standard VMC Models normalization

RefSeq or Ensembl identifiers? e Specify serialization formats for

e Are variants normalized? Left N information models
(like VCF) or right (like HGVS)? . ¢ Provide mechanism for
e Are alleles represented with Data Repositories identifying precise variants and
HGVS? Or HGVS-ish? e.g., VCF file, dbSNP, ClinGen, establishing equivalences among
e XML? JSON? Avro? Protobuf? ClinVar, DECIPHER, ExAc/gnomAD variants.

— M




&%

VMC 1 0 ;:'.’5 Global Alliance

a4y for Genomics & Health

Focus: variation that is defined by alleles — assertions of a
specific sequence at precise locations on a sequence

Entities: Sequence, Location, Allele, Haplotype, Genotype

® Terminology

® |Information Model
— Minimalistic, use as part of a given use case
® Machine-readable schema definition



ClinGen Allele Registry

Key problem for variant identification and integration:

There are different ways to describe the same variations using HGVS expressions

Indels are defined differently using HGVS expressions
e Reference sequence (RF1): ACTGTCGTG
e ACTGTCGTG -> RF1:.c.4 _6delGTC
e ACTGTCSETG -> RF1:.c.5 7delTCG
e ACTGTEGTG -> RF1:c.6 _8delCGT
e Alternate sequence: ACTGTG

Slide courtesy of Ronak Y Patel

https://reg.clinicalgenome.org



How can ClinGen Allele registry help?

Resolves and provides identity to allele

Allele registry provides services to match needs of wide variety of audience

Variant interpreter/curator:

Type of search Query

1. Search using HGVS HGVS - NM_002496.3:c.64_94delinsTAGT

For example: NM_002496.3:¢.64C>T, ENST00000413465.6:¢.637C>T,
NC_000017.10:9.7578212G>A

This allele is not present in the allele registry. To get CA identifier, please click on the "Get CA identifier" below.

UL Canonical Allele Identifier: Get Identifier v¢
registered in the registry

Gene: NDUFS8

> 650 million variants are already registered, so likely the variant you are looking for is already registered and have a
canonical allele identifier

Slide courtesy of Ronak Y Patel

https://reg.clinicalgenome.org



How can ClinGen Allele registry
help?
Resolves and provides identity to allele

Single Allele view

Canonical Allele Identifier: CA000043

Gene: TP53 [rewcd | [wcsid|

Identifiers and link-outs to other resources

ClinVar Variation Id: 185611 &=

ExAC: 17.7572074 G/ ALY

MyVariant Identifiers: chri7:9.7572974G=A (hg19)
chri7:q T668656GA (hgag)

gnomAD: 177572874 G / A2

Caleulalor &
Genomic Alleles
HGVS
NGC_000017.11:g.7B69656GA , CMUD0E 9.2, 7BEDES6G A
NC 000017 9:, 75136000 A
NEC_000017.10:0 7572874G>A , CMODOGTS. 1:g TE72074G=A

NG 01701329 22805C-T , LRG 3219 22885C-T

Transeript Alleles
HGVS
ENSTO0000269305 8:0.1135CaT
ENSTO0000359597 8in.994-3412C-T
ENSTO0000413465.6:n. 782+ 452505 T
ENSTO000MM20246 6:5.242C>T
ENSTO0000445888 6:c.1135C>T
ENSTO0000455263 6:c.* 154C>T
ENSTO0000510385 5:6.242C>T
ENSTO0000576024.1:0.88C>T
ENSTO0000610282.4:c.1018C>T
ENSTO0000810538 4.7 1540 T
ENSTO0000810623 4:0." 1840 T
ENSTO0000615910.4:0.1102C=T

ENSTO0000617 185 4:6.*242C-T

ClinVar RCV Id: RCV000166233

JSON-LD (&

dbSNP Id: r=748061500 =
COSMIC: COSM13423

Genome Assambly
=
\
Amine-acid change

ENSPOOC002E3305.4:p. ArgaTeCys [

ENSPOOO0OISIEI0.4p.=

ENSFO0000410739.2:p.=

ENEPOOOOCIAT127.2:p.=
ENEPOOGOOIS|4TE, 2:p, ArgIT8CYs [

ENSPOO0004TEZTD.1:p. Argad0Cys CF

ENSPO0O004S0SES.1:p.=

ENGPO00DO4TTSI.Ap.=
_ NEPIO004EZ268.1:p.=

Slide courtesy of Ronak Y Patel

nical allele identifier

Identifiers and links
outs to various
resources

Clinvar, dbSNP, EXAC
gnomAD, COSMIC,
myVariant.Info

Genomic HGVS

Transcript HGVS

Amino-acid
HGVS



How can ClinGen Allele registry help?

Help integrate variant annotations from various resources

e Simple, well-documented REST-APIs [Backward compatible]

e Simple GET/PUT/POST requests make it easy to integrate
- . . Clinvar
e Pathogenicity Calculator/Variant curation Interface/Data exchange
MyVariant.info
ClinGen Pathogenicity Calculator ClinGen Variant Curation Interface
Start New Interpretation
Enter CAID *
Search registry by CAID or HGVS expression...
CAID example: CA321211 ) ) )
HGVS example: NM_002496.3:c.64C>T, ENST00000413465.6:c.637C>T Retrieve from ClinGen Allele Registry
Enter a ClinGen Allele Registry ID (CA ID). The CA ID is returned when you register
an allele with the ClinGen Allele Registry (example: CA003323 ().
CIviC
Aliases: GLY12CYS and RS121913530 Allele Registry ID: CA122528 e
While the KRAS G12 region is a widely studied recurrent region in cancer, its impact on clinical action
is still debated. Often associated with tumors that are wild-type for other drivers (EGFR and ALK

specifically), the prognosis for patients with this mutation seems to be worse than the KRAS wild-
type cohort in patients with colorectal and pancreatic cancer, however this hypothesis isin need of

https://reg.clinicalgenome.org

Slide courtesy of Ronak Y Patel




Genetics
ot catese o uescs s macres. ACINIG STANDARDS AND GUIDELINES | inMedicine

May 2015
Standards and guidelines for the interpretation of sequence PMID 25741868
variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the
Association for Molecular Pathology

Sue Richards, PhD', Nazneen Aziz, PhD%'¢, Sherri Bale, PhD?, David Bick, MD* Soma Das, PhD?,
Julie Gastier-Foster, PhD578, Wayne W. Grody, MD, PhD*%"1 Madhuri Hegde, PhD"?,
Elaine Lyon, PhD', Elaine Spector, PhD', Karl Voelkerding, MD' and Heidi L. Rehm, PhD'5;
on behalf of the ACMG Laboratory Quality Assurance Committee

"By adopting and leveraging next-generation sequencing, clinical laboratories are now
performing an ever-increasing catalogue of genetic testing spanning genotyping, single
genes, gene panels, exomes, genomes, transcriptomes, and epigenetic assays for genetic
disorders. By virtue of increased complexity, this shift in genetic testing has been
accompanied by new challenges in sequence interpretation. In this context the ACMG
convened a workgroup in 2013 comprising representatives from the ACMG, the Association
for Molecular Pathology (AMP), and the College of American Pathologists to revisit and
revise the standards and guidelines for the interpretation of sequence variants."



2015 ACMG Guidelines: Structured Variant Data

Variant Nomenclature

(Definition)
A
| YY Exon X/ c. XXX
NM_12345.6 | Intron X/ (pXXX)
Promoter/
UTR

Variant Classification

(Causative?)
{Apparently) Pathogenic
homozygous/ / Likely
Heterozygous/ pathogenic

Hemizygous/
Heteroplasmic/
Homoplasmic/
Mosaic/

Somatic

/ Uncertain

significance

<— Disease Context

A

Disease 7

Autosomal
recessive/
Autosomal
dominant/ X-
linked/
Mitochondrial

Paternal/
Maternal/
De novo/

Unknown

4

Standardized terminology and criteria for variant classification

PMID 25741868, Supplemental Data




2015 ACMG Guidelines: Evidence Framework

Types of Evidence

nnnnnnnnnn

lllllllll

——

PMID 25741868

Criteria



ClinGen Variant Curation Interface Landing Page

Login

curation.clinicalgenome.org

ClinGen Curator Interfaces

Variant Curation » Gene Curation

Access (o these interfaces is currently restricted to ClinGen curators. If you are a ClinGen curator, you may request an

# account at clingen-helpdesk@lists.stanford.edu &

ClinGen is a National Institutes of Health (NIH)-funded resource dedicated to building an authoritative central resource that

emal | h e | pd es k to defines the clinical relevance of genes and variants for use in precision medicine and research. One of the key goals of
. ClinGen is to implement an evidence-based consensus for curating genes and variants. For more information on the ClinGen
reg | Ste r resource, please visit the ClinGen portal at clinicalgenome.org [
Explore a demo version of the ClinGen interfaces at curation-test.clinicalgenome.org & «
Explore demo version

Variant Curation Gene Curation
Which changes in the gene cause disease? Does variation in this gene cause disease?
The ClinGen variant curation process combines clinical, genstic, population, The Clin(ien gene curation process combines an appraisal of genatic and
and functional evidence with expert review to classify variants into 1 of § experimental data in the scientific iterature with expert review to classify
categaries according to the ACMG guidelines (3, gene-disease pais into 1 of & categories according to ClinGen's Gene-

Disease Clinical Validy Classiication [T framework.
Pathogenic - Likely Pathegenic - Uncertain - Likely Benign + Benign T P L

Definitive - Strong - Moderate - Limited - Disputed » Refuted

Slide courtesy of Selina S. Dwight

© 2017 ClinGan - All rights resensed



The Variant Curation Interfaces rely on ClinGen Allele Registry and ClinVar IDs for
aggregating evidence and supporting manual curation of individual variants

The API feature of the ClinGen
Allele Registry is used to
identify the correct variant
during manual curation

4

External evidence about a

variant is aggregated & ClinGen
displayed via APl through the ‘ Allele
use of unique variant 1Ds Registry

Slide courtesy of Selina S. Dwight



3(BRCA1):c.1266T>G (p.Tyrd22Ter)
ext All Existing Interpretations

/hg19 )
| GRCha7 &)

Evidence View

ACMG criteria appear alongside relevant
evidence categories

Ability to evaluate criteria at strength or
modified strength

Criteria bar indicates status of each
criterion (Met, Met at Modified strength,
Not Met, Not evaluated)

Pathogenicity calculated “on the fly”
according to ACMG rules

Interpretation Mode

\ 4

BA1 BS1 BS2 BS3 BS4 BPi BP2 BP3 BP4 BP5 BP6 BP7 PP PP4 | PP5 PM1 PM2 PM3 PM4 | PM5 PM6 PS1 PS2  PS3 ﬂ PVS1

Variant Interpretation Record

o Benign o Pathogenic E Calculated Pathogenicity
No criteria met Strong: (*1  Supporting: () Likely pathogenic

Population Criteria Evaluation A

BAT1: Allele frequency is > 5% in ExAC, 1000

BA1: Not Evaluated B MAF cutoff: 5 %
Genomes, or ESP
-or- N
BS1: Allele frequency greater than expected Explanation:
due to disorder o BS1:  NotEvaluated 4
) P

_or-
PM2: Absent from controls (or at extremely 2 —
low frequency if recessive) in EXAC, 1000 PM2: ‘
Genomes, or ESP r
Met
Not Met

PM2_Supporting
PM2_Strong it

Slide courtesy of Selina S. Dwight
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linical Pharmacogenetics
plementation Consortium

QCPIC

« CPIC guidelines are designed to help clinicians
understand HOW available genetic test results should
be used to optimize drug therapy.

— Not WHETHER tests should be ordered.
o Key Assumption:
— Clinical high-throughput and pre-emptive genotyping will
become more widespread.

— Clinicians will be faced with having patients’ genotypes
available even if they did not order test with drug in mind.




CPIC Informatics Working Group

o Growing interest in informatics aspects of CPIC guidelines
and clinical implementation of pharmacogenetics

e Goal: To support the adoption of the CPIC guidelines by identifying,
and resolving where possible, potential technical barriers to the
Implementation of the guidelines within a clinical electronic
environment.

 Working group leaders o -
— Bob Freimuth (Mayo Clinic) ® ‘ P I ‘
= James Hofiman (St. Jude) Clinical Pharmacogenetics
— Michelle Carrillo (PharmGKB) Implementation Consortium

Slide courtesy of James Hoffman



CPIC Informatics Working Group:
Initial Focus

« Create comprehensive translation tables from genotype to
phenotype to clinical recommendation for CPIC guidelines

— Define structure and process to efficiently develop and maintain
In the most useful format(s)

— Publish as part of CPIC guidelines

Genotype
C I I C Phenotype
Clinical Pharmacogenetics
Implementation Consortium ‘
Recommendation




CPIC Translation Tables: Allele Function to Phenotype

Coded Genotype/Phenotype
CYP2C19 Allele Allele Functional Status CYP2C19 Diplotype b
1 Summary

*1 Normal function 2 |*1/%1 Normal Metabolizer

:; :z :E:zz:z: 3 F1/*2 Intermediate Metabolizer

- - 4 |*1/*3 Intermediate Metabolizer

a4A No function

*AB No function 5 |*1/*4A Intermediate Metabolizer

*5 No function 6 *1/*4B Intermediate Metabolizer

*5 No function 7 | *¥1/*5 Intermediate Metabolizer

*7 No function 8 *1/*6 Intermediate Metabolizer

*8 No function 9 |*F1/%7 Intermediate Metabolizer

*9 Decreased function 10 *1/*8 Intermediate Metabolizer

*10 Decreased function 11 [*1/*9 Likely Intermediate Metabolizer

*11 Normal function 12 *1/*10 Likely Intermediate Metabolizer
Table 1 Assignment of likely thiopurine methy fera enotypes based on genotypes
Likely phenotype Genotypes Examples of diplotypes
Homozygous wild-type or normal, high activity An individual carrying two or more *1/%1
(constitutes ~86—97%2 of patients) functional (*1) alleles
Heterozygote or intermediate activity An individual carrying one functional allele (*1) /2, F1/*3A, *1/*3B, *1/*:
(~3—-14%72 of patients) plus one nonfunctional allele (*2, *3A, *3B, *3C, or *4)
Homozygous variant, mutant, low, or deficient An individual carrying two nonfunctional alleles FIASFSA, F2/F3A, F3C/R3A,

activity (~1in 178 to 1 in 3,736 patients?) (*2,*3A,*3B, *3C, or *4)




The Need for Term Standardization

Term Standardization Delphi Results — Phenotype

Round 1

CYP2C19, CYPZCD, and CYPZOG

wery high functan

phenciype:

Wery high Function,
Incressed funceion, wira-
rapid function, very high

actrAby, wlra-rapid

actwity, ultra-rapid
metabolizer, Famozrygous
ultra-rapid metabaliner,
imcreasesd metabalizer,
ultrafast metabolizer

Hormal function
phenotype:
Fdarmal functian, nonmel

actiwity, homozygous wikd-

type, exbensive
metabalizer, narmal
metabalizer, exbans e
(normall metaholizer,
homarygous extensie
metabalizar, wild-type

Medium function
phiematype:
Intermediate Fun[non.
decreased function.
reduced function,
intermediate actrity,
decrease activity, reduced
ackivity, heteroeygous
deficiert, intermediate
metabolizer, heteraiygous
et dive metabalizer,
reduced metabolzer,
decreased metabolizer

Mo function phemotype:
Deficient function,
aeficlent activiby, low
function, lore activity,
absent function, absent
actreiy, o functkan, no
activity, homoeygous
deficient, deficient, poor
SCtivity, poor metabolzer,
slowe metabolizer, poor
Function

CYiP3aL

Hormal functicn phenatype:
Mormal actidby, homozypous wikd-
Cype, normal funcrion, wild-Cype,

entersive metsholicer, normal
metabalizer. extensiee (normal]
metaholizer, Famozygous
extersive metabalizer, expreasser

Fdediam function phenatype:
Intermediate sctivity, decressed
activity, reduced ackiuity,
Intermediane function, decressed
function, reduced function,
heterarygous defickenk,
ntermediate metabolizer,
Freterceyg ous exiEn sive
metabalizer, reduced mertabalizer,
decreased metabolizer,
intermediate expresser

Pl allcke furction:
Defichent actremy, deficent
Functian, kaw Functian, kw
absent functian, absene

acthvity, homoygous defickent,
defickEnt, no functian, no acisity,
paor ativity, poor metabalizer,

show metabolizer, non-expresser

OPYD and TRPRMT

High or normal actrity
phenctype:

High function, narmal function,
high/marmal fursction, Rorrmal
activity, highfmarmal actreity,

hamozygaus wild-type

LMeTiAL

Fledium activity phenaby pe:
Intermadizte function,
decreasad function, reduced
functan, intermediate activity,
decreased activity, reduced
Botivity, heteroeypous deficient

High function phenotype:
Lirra-rapid acthiny, ulira
Ffast met=bolzer,
increased metabalizer,
ultra-rapid metabolizer,
high function, incressed
function. witra-rapsd
furction, high actheity

Mormal allele function:
Narmal activity, normesl
function, hamorggous
wilch-type, extensive
rreetakalize=r, narmal
mertabalizer, sxtensve
[narmall metsbolizer,
homaEyEous extensve
metabalizer, wild-type

HNo activity phemotype:
Defickent functhan, no function,
deficent actieity, hows Furmction,

loem: Bctivity, absent functian,
absent aCtivity, homozysous
deficient, deficient, poor
SActivity, na actiwiky

Maedium furction
plhve oDy pea:
Intermediate actrity,
deorease activity, reduced
acbivity, intermediate
Furncticin, decreasad
functicn, reduced
functiom, heterooygous
deficient, intermediabe
mertakalizer,
hetermrygaus extansive
metaholizer, reduced
mertabkalizer, decreased
metabalizer

Mo alebe fursction:
Drefi cie mt Functian,
deficicnt artivity, low
Tunction, low activity,
absert function, absent
actrity, no functian, no
schivity, hamozygous
dhef nt, deficient. poor
activity, poor metabolzer,
sloew mietabaolizer, poor
functicn

Slide courtesy of K. Caudle




CPIC Phenotype Term Standardization Project

Purpose:

 To standardize phenotype terms in the CPIC guidelines and
harmonize terms with external groups (e.g., ClinGen, IOM, etc.)

— Allele functional status terms
* Low, absent, high, intermediate

— Phenotype

e UM, EM, IM, PM Standardizing terms for clinical p_he_urmacogenetlc test
results: consensus terms from the Clinical Pharmacogenetics
Implementation Consortium (CPIC)
Kelly E. Caudle, PharmD, PhD’, Henry M. Dunnenberger, PharmD?, Robert R. Freimuth, PhD?,
Josh F. Peterson, MD*%, Jonathan D. Burlison, PhD', Michelle Whirl-Carrillo, PhD¢,

Stuart A. Scott, PhD?, Heidi L. Rehm, PhD?, Marc S. Williams, MD?, Teri E. Klein, PhD?,
Mary V. Relling, PharmD’, James M. Hoffman, PharmD, MS!

Genet Med. 2016 Jul 21. PMID: 27441996




PGx in LOINC and SNOMED CT CPIC¥

LOINC LOINC Component |

50956-2 HLA-B*57:01
57979-7 HLA-B*15:02 & SNOMED International 2018 v1.36.5
79711-8 HLA-B*58:01
79712-6 HLA-A*31:01 Taxonomy Search Favorites Refset

SNOMED International SNOMED CT Browser l

79713-4 TPMT gene product metabolic activity Search
interpretation
79714-2 CYP2C19 gene product metabolic Options Type at least 3 characters « Example: show fra

activity interpretation TPMT]

79715-9 CYP2D6 gene product metabolic activity Search Mode: Partial matching
interpretation search mode + 3 matches found in 0.294 seconds.
79716-7 CYP2C9 gene produetmatahalic.activitu

TPMT poor metabolizer Thiopurine S-methyltransferase
interpretation | o clive components only ~ poor metabolizer (finding)

79717-5 CYP3A5 gene prod-A6576-8 _ Positive
interpretation LA6577-6  Negative y concept TPMT normal metabolizer Thiopurine S-methyliransferase

79718-3 UGT1A1 gene proa normal metabolizer (finding)
interpretation LA10315-2 Ultrarapid metabolizer Sults Dy Language

79719-1 DPYD gene produe LA25390-8 Rapid metabolizer a TP_MT intermediate Thl-opur ne S-methyl :f.ansflelras:e .
interpretation LA25391-6 Normal metabolizer metabolizer intermediate metabolizer (finding)

79720-9 CYP2B6 gene prod LA10317-8 Intermediate metabolizer
interpretation =~ |LA9657-3  Poor metabolizer
79721-7 CYP4F2 gene prod
interpretation JLA25392-4 Increased function
JLA25393-2 Normal function
79722-5 SLCO1B1 gene praLA25395-7 Decreased function
interpretation 1LA25394-0 Poor function
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grd Health Level Seven®
st [N TERNATIONAL S6HH0O » Develops international standards

_ Home > Resources > Work Groups administrative data between
oo reren software applications used by
elleting Work Groups healthcare providers and clinical

Certification Directory
Active Work Groups systems

HL?.CnnfDrmance A b ExampleS

Testing + Affiliate Due Diligence e Vv2/V3 messaging

Elections ’ Ane;thema )
« Architectural Review d CDA, CCD
= Arden Syntax

Help Desk = Attachments * Arden Syntax
B

Jobs Board

e = Biomedical Research and Regulation * FHIR

Listservs + Board Motions * > 60 work groups
C

OID Registry = COA Management Group

= Clinical Decision Support
= Clinical Genomics
= Clinical Information Modeling Initiative

Procedures

Templates = Clinical Interoperability Council



HL7 Clinical Genomics Work Group

» Goal: to facilitate the development of common standards for the
exchange of clinical and translational information related to an
iIndividual’'s genomic data and family health history, and (its linkage to)
relevant clinical information

» Organizational perspectives (not exclusive)
« Academic medical centers, hospitals
» Genomic testing labs

 Public data repositories and knowledge-bases serving as references
to clinical genetics/genomics

 Translational research programs??



HL7 Clinical Genomics Working Group
Overview of Activities

v2 v3 CDA
= Implementation = Family History = Implementation
Guides (Pedigree) Guide for Genetic

Testing Reports
Genetic Variation (Fully
LOINC-Qualified
Genetic Variation )
Model) = (Gene Expression

Genetic Variations

maeiklig Ak = CMETs defined by the

Domain

Common:

=  Domain Analysis Models for the various topics
= A Domain Information Model describing the common semantics
=  Semantic alignment among the various specs

FHIR STU3

Sequence Resource
Profiles:

Genetic Observation
DiagnosticReport
ProcedureRequest
HLA Reporting

Family member
history for genetics
analysis
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Resource Sequence - Content S\ N

Clinical Genomics o Work Group Maturity Level: 1 Trial Use Compartments: Not linked to any defined compartments

Raw data describing a biological sequence.

Scope and Usage

The Seguence resource is designed to describe an atomic sequence which contains the alignment seguencing test result and multiple variations. Atomic
seguences can be connected by link element and they will lead to sequence graph. By this method, a sequence can be reported. Complete genetic
sequence information, of which specific genetic variations are a part, is reported by reference to the GA4GH repository. Thus, the FHIR Sequence resource
avoids large genomic payloads in a manner analogous to how the FHIR ImagingStudy resource references large images maintained in other systems. For
use cases, details on how this resource interact with other Clinical Genomics resources or profiles, please refer to implementation guidance document here

Genetic Standards and Resources include:

« ‘ariant Databases: dbSNP 2 , Clinvar #, and COSMIC 2

« Reference Seguences: RefSeq® and ENSEMBEL 2
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Genomics Implementation Guidance

Clinical Genomics o Work Group Maturity Level: 1 Ballot Status: Trial Use

Table of Contents

Background

Overview

Sequence Fesource
Observation-genetics Profile
DiagnosticReport-genetics Profile
ServiceRequest-genetics Profile

HLA genotyping results Profile

o U A

Relationship among Sequence resource and genetics profiles




Standards Development

Develo ment
bl

QICPhIC INTERNATIONAL * Implementation }
plementation Coneortium » Evaluate existing
_ ) standards
o Def!ne domain e Gap analysis ;
* Define use « Define scope of new
(r::c?l?i?e?ggnts « Develop draft spec

» Ballot (vote)

\ » Reconciliation
Motivation * ApProval % Gional Aliance ClinGen
i A ;\7 for Genomics & Health




Standard Development — Take Home Points

 Driven by real-world use cases and implementations

« Standards are developed by those that show up
» Nearly all participants are volunteers

e Robust standards require diverse expertise
* Domain SMEs, modeling, technical
* Clinical, academic, industry, government

« Standards are not perfect or perfectly comprehensive
» Gaps in structure and/or content
 Collaborate to extend, don't create Yet Another Standard
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