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PATIENT GENOMIC DATA

Data model for genomic data

Genotype-Phenotype
correlation system
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. HL7: the standard of clinical and
genomic data exchange
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G(©BBAlab

The RIM: about 60 classes
derived from the backbone
classes due to
specialization. For example,
from the Role class
(backbone) has been
derived the Patient, the
Employee class and others.
Each class has its own
specific attributes

ol E;whch ' '

The backbone (the core
classes): Entity, Role,
Partecipation, Act,
ActRelationShip and
RoleLink. Only 6 classes to
represent any specific entity
in clinical domains
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Element Name C:4CDA-IORNCDA Schema'Files\CDL.Release

e <?xmlr version="1.0" Encnding="T.TTF—8"?>

G(©BBAlab
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Code of the document
p:fSwww. w3, orgs 195,
ommitteebBallot0Z .. Dec, 2003 . x=

J<Clinicallocument xmlns="urn:hl7-org:v3™ xmlns:fos=!

o :
— coide Tl-—ddentifice 31 cofice Hi g la clinica in base al codice di cart
<l-—id.root = R—- |‘£
e he—dd. extened codice univoco della cartella clinica all'interno 5
=
= Lithe CDA [POCD_HDOU i, yooe="2.16.540.1.113883.2.59.4.1" extension="219868"/>
RN ) <!=—tipo di documento secondo la codifica del LOINC-->
= ClinicalDocumd <code code="34815-1"
effecti ] wpeld codeSystem="2.16.840.1.113883.6.1" date of the document
codelvstenilame="LOINC"
ot clazzCode displayiame="EVALULTION MANAGEMENT NOTE"/>
"'E confid 3 dCod <titlexCartells clinica prova dello IOR</titlex
- moodt-ode <effectiveTime value="20060623"/>
il J- il-l;i;-l-l 4 id ] <author:
et T <time value="Z0060623"/>
TR a code ] <assignediuthors
= 1 tle—dd.rook = OID del MEG all'interno della TOR
- Fgetld D title
b ; 2 <id root="2.16.840.1.113883.2.9.4.1.7. 10" =%tens author of the document
_______ 7 effectiveTime ] <assignediuthorChoice:
-4 persio o confidentialiteCl <Person>
B [ <hname>
4 |EHEIL-IEEIE-'|:-EIE|E-' <givenrRossi</given:
10 zetld <family>Mario</familys
; </ hame>
11 verzionMumbet i Petmons
12 Dl:ll:l_':."Tir'l"lE-' </azsignediuthorChoices
</assignediuthor:
13 recordTarget . . ucnors

tepeCode

1.1 b
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Decision Support
Senvices

R

HL7 CG m with raw EHFE HL7 CG messages with both
genomic data (e.g., sequencing) System encapsulating and specialized

encapsulated in HL7 objects HL7 objects
STATIC ' DYNAMIC

Encapsulation

by a static predefined Bubbling up the clinically significant SNP data into HL7

BSML schema SequenceVariation objects and linking them with clinical data from
the patient EHR, thus, enhancing the nisk-assessment process
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. . PATIENT GENOMIC DATA
PATIENT GENOMIC DATA

Classes for encapsulating genomic data (e
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HL7: the standard of clinical and

& “® genomic data exchange
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Registry: component for storing and
indexing metadata extracted by specific

Gebbalab centralized services procedures when clinical and genomic data
/ are submitted to the central repository or a

~

local one. The registry contains all metadata
o & Registry: integrated indexing for clinical and extracted from both public and private
25 <I‘:{> genomic data stored-ocally by associated clinical-genomic data
E I labs and health care providers & |
5 & ] ,
g P N E Component for managing
@3 : : = cllnlcal-genomlc dgtg
22 Data gf mteres('; arer:etrle(\j/ebd b% labs @ % responsible for building HL7
ﬁ 3 SREBIEINE e S ER IS - = messages based on CDA and
o % registry. Each metadata record —1 B2 ClinicalGenomics models
% i Rules for data sharing shows the If';lb which owns E sending them to requesting
] associated labs  corresponding data and the access = labs and processing received
K level (private o protected) 8 messages
T Z
* SEB %
I : *Providing metadata with the access levels defined
Etributing data\o UL B enraaiior . by labs for clinical and genomic data;
II"H- = // *Managing data requests through metadata

querying;

*Managing the messaging system for distributing
requested data among labs.

Accessible throughout the web portal by system
@ administrators, the component allows to manage
users, groups, access levels and criteria (CRUD)
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Local registry that enables
lab’s users to query
directly the local repository
and remotely the entire
repository throughout the
central registry. Local and
central registries are
always synchronized

Accessible throughout the
specialized web portal by
system administrators, the
component allows to
manage users, groups,
access levels and criteria
(CRUD) inside the lab

Specialized web portal
with specific applications
built around clinical-
genomic needs of the IOR
lab

Components for
managing clinical-
genomic data
responsible for building
HL7 messages based
on CDA and
ClinicalGenomics
models, sending them
to requesting labs and
processing received
messages

Specialized database
for diseases of the
bone and muscle
apparatus




Components for
managing clinical-
genomic data
responsible for building
HL7 messages based
on CDA and
ClinicalGenomics
models, sending them
to requesting labs and
processing received
messages

Specialized database
for expression data
from microarray
experiments
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Local registry that enables
lab’s users to query
directly the local repository
and remotely the entire
repository throughout the
central registry. Local and
central registries are
always synchronized

Accessible throughout the
specialized web portal by
system administrators, the
component allows to
manage users, groups,
access levels and criteria
(CRUD) inside the lab

Specialized web portal
with specific applications
built around genomic
(microarray experiments)
needs of the DAMA lab
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The glue of the architecture are HL7 v3 connectors

HL7 v3 connectors are responsible for:

Reading and writing raw data from and to specific DBs;
Mapping raw data to CDA and ClinicalGenomics HL7 v3
entities;

Building HL7 v3 messages;

Enveloping HL7 v3 messages, i.e. SOAP messages;
Sending and receiving HL7 v3 messages to and

from specialized web services responsible for processing
data.

=)



Reading from the proprietary repository or filesystem of the lab
that is requested to share its clinical and/or genomic data

1

Marshalling data to build in memory Java objects

1

Serializing in memory Java object to build
HL7 v3 messages using the XML format

Sending HL7 v3 messages to another specific component
responsible for managing message queuing

)



Receiving HL7 v3 messages from another specific component
responsible for managing message queuing

Deserialising HL7 v3 messages to build in memory Java object

L

Unmarshalling in memory Java objects to build data

2

Writing data to the proprietary repository or filesystem of the lab
that has requested to share clinical and/or genomic data
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