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. Dana Farber Cancer Institute--
researcher problem statement

* Do we have enough specimen on patients with this <phenotypic
profile> to consider this <research topic> investigation?

* Specimen information on location and amounts and some results held in patient care
specimen tracking system (tracked and stored by patient identifier and specimen identifier)

* Phenotypic information held in multiple myeloma patient visit research database that
supported pre and post treatment data and related specimen collections (tracked by study
protocol and study subject identifiers)

* Genotypic (micro array) results data in third database
* Two databases protected by two separate organizations for privacy and security
« >>>many forms to fill out and months waiting time to research answer to guestion

* Desired Researcher Functions to be Supported
» Ability to query for availability of tissues matching study requirements
» Correct tissue-donor phenotypic (high-level) characteristics
» Correct tissue types and tissue volumes
 Drill-back to additional phenotypic data for additional detailed information
» Associated tissue locations for tissue retrieval

» Access security policies applied for both access from within Dana Farber (for multiple roles)
and access over the Internet for selected roles and individuals

ORACLE



Dana Farber Bedside Phenotypes to Genetic Bench
— Phase 1 - Multiple Myeloma
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. EHR and Research Data Concepts

Key relationships discovered in the Dana Farber research data

« A “patient identifier” in the Dana Farber Cancer Institute could relate to zero-to-
many “study subject identifiers” for the various study protocols

* Much of the phenotypic data in the “multiple myeloma” research database was
typical of information found in a patient care (EHR) database, e.g. many of the
lab tests, medication lists, and other kinds of traditional EHR data were found in
the “research” database.

« Additional phenotypic data was stored in a patient care specimen tracking
database along with specimen information

* These findings caused Oracle to merge two HL7 models in the storage
configuration of HTB in order to support the Dana Farber project

* The joint HL7-CDISC “BRIDG” model, which focuses on study subjects and study
protocols and which is one model consistent with the HL7 Reference Information
Model (RIM)

 The HL7 “Care Record” model, which focuses on patients and EHR data and is a
model directly derived from the RIM
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. BRIDG—Performed View

class View 4 - BRIDG Study Performed View /

Name: View 4 - BRIDG Study Performed View

o StudyProtocol Documentation

Author:  BRIDG THC

Documentation

«Release 1.0»

StudyProtocol
+ disease: CD
+ phase: CD
+ intent: CD

+ populationDescription: string
+ subjectType: CD
+ blindedindicator: boolean «Release 1.0»
+ blindingSchema: CD ActivityRelationship
+ multilngtitutionindicator: boolean
NPT G
+ confidentiality: CD + sequenceNumber: int

+  priorityNumber: int

+ monitor: CD -
::Documentation + comment: string

+ identifier:

+ title: string

+ detailedDescription: sting
+ summaryDescription: string «Release 1.0»
+ synopsis. string Activity

+ documentationType: CD

+ subtype: SET CD + name: CD
+ revison: string \—I—CD—1+ category

|
gAY be associated to ()

may be associated | 0.
pia | asciates from

from via / associates

+ language: CD + description: CD
P e r S 0 n + datus CD +__additionalDescriptionText:_string
+ gatusStartDate: dateTime + satus. CD
. A + datusEndDate: dateTime
StudySubjectRole 7
Person «Release 1.0»
PerformedStudy
+ name: string
+acual i e
+ posialAddress Sing 11.* Y
+ telecomAddressType: stiing “F;e"ia* 1-?” T ‘ T - . ==
+ telecomAddresssage: string ; articipan as participation +
T P H e Stud y Activities
+ birthDateTime: dateTime 1 0.x L confidentialityindicator: boolean «Release 1.0» + performedStartDateTime: dateTime
+ GO CEime + paymentMethod: CD StudySubject = T
+ educationLevel: CD is performed for / 0..* A
+ ethnicGroup: SET CD participatesag| 1 participatesin ‘
+ gender CD Jisfulfilled by] +_subgroup: CD
+ householdincome: CD [+ informedConsentSignatureText: string [[1 «Release 1.0»
+ maritalStatus CD 0.* + slring LabTest
+ 13 + datus: string
+ datusStartDate: dateTime «Release 1.0» + additionalTestDescription: string
+ statusEndDate: dateTime Procedure + labSpecificComment: string

«Release 1.0»
Material

«Release 1.0»
SubstanceAdministration

materialldentifier: Il + dose: float

name: sting + doseUnit: CD
string + doseFrequency: CD
+ doseRegimen: string

form: CD

I

.
satus: Cl + doseDescription: sting
satusStartDate: dateTime ec I m e n S B +_dossFom: CD
statusEndDate: dateTime SpecimenCollection + doseTotal: float
+dosMoaimcatonTyper Sng
% + method: CD + doseChangeType: CD
«Release 1.0» + fastingStatusindicator: boolean + routeOfAdministration: CD
o Specimen collected during / results + locationOfDoseAdministration: CD
>ase 10> - n «Release 1.0» + treatment: sting
piclcoichaterdl plays/ i played = : AdministrativeActivity + treatmentVehicle: CD

Iz Y o g + treatment : float
[ SEmEyE €2 + varianceReason: string + treatmentVehicleVolumeUnit: CD
+ condition: string
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Care Record (EHR) Model

“Care Provision” is parent of “Encounter”

replacementOf

typaCode®: <= RPLC
contextControlCode®: CS CNE [1..1] < ConfextCantrol
contextConductionlnd®: BL [1..1]

CareRecord
(REFC_BMOEELH0TY) 0.7 careProvisionEvent 0.* careStatement
0.1 provider * Sl pertinentinformation3
| | author Qownwacmmm ﬁﬂr CSCNE[1.1]
|| typeCade®: <= AUT e

I/ contextControlCode: CS CME [1..1] <= "OP"

b Toarts ©T I 41

mrﬁ:dﬂmdnﬂhﬂhd‘ BL [1.1]

5';}-%“?““@[;“@) dataEnterer
R_AssignedPerson || typeCode® <= ENT

[universal] contextControlCode™; C5 CNE [1..1] <= "OP"
|COCT_MT#901000v) time: TS [0..1] (time of signature)

Derived from the HL7 Clinical Statement Pattern Choice Box

o)

| \modeCode: CE CWE [0.1] < Participationiode
|
|

X typeCode*: <= PRCP

---------------- |/ recordTarget
- 3 typeCode™ == RCT
| contextControlCode*: G5 CNE [1..1] <= "OF"

[universal]
(COCT_MTOS00E0TV)

]
R CnredEntlIy |

[care provision] |
R

I
: 0..* provider *
I | performer
I/ typeCode": <= PRF
functionCode: CO CWE [0..1] = ParticipationFunciion
contextControlCode*: GS CNE [1..1] <= "OP" Nrtil;:anjlqn:lnrmatlonz
contextControlCoda*: CSGNE[1 1] <= "AN"
jonind*; BL [1.1] "true”

-
referance
typeCode*: <= REFR
contextControlCode*: CS CME [1..1] <= "OP"
contextConductionind*: BL [1..1] *false”

0_.2 careProvisionRequestOrPromise

inFulfillmentOf

typeCode®: == FLFS

contextControlCode: CS CNE [0..1] = ConfextConiral
contextConductionind*: BL [1..1]

0.." statementCollectar

time: IVL<TS= [0..1]

0..1 provider

pnmarylnformatlnnRaclplent

contextControlCode™ CS CNE [1. 1] == "OF"

0.1 assignedPerson

modeCode: CE CWE [0..1] <= C.Participationidode "ELECTRONIC™
signatureCode: CE CME [0..1] = ParticipationSignature
\_signatureText: ED [0..1]

0.." carePlan

0..* assignedPerson
verifier

[ ContextControl

0.." carePlan

pertinentinformation1

typeCode®: <= PERT

contextControlCode*: CS CNE [1..1) = ContextControl
contextConductionind®: BL [1..1]

0..* concernTracking

reason

EHR Problem List Model (Concern Tracking)




Naote:
%_ClinicalStatemantObservationMaad
DEF. GOL, EVN, INT, PRMS, RQO, PRP, ARG, APT

targetOf

typeCode": < ActRelationship Type
irversionind®;: BL [0..1]
contextContralCode™: CS CME [0.1] <= "AN"
contextConductionlnd®: BL [1..1] "true™
seqguenceMumber: INT [0..1]
pauseCuantity; PQ [0..1]
negationind®; BL [0..1]
conjunctionCade: C5 CNE [0.1] = RefatlonshipCenfunctlonf~ — - — — - - —————— - = — == ===+

sourceOf

typeCode*; < ActRelationshipType

inversionind®; BL [0..1)

contextContralCade®: CS CNE [0_1] == "AN"
contextConductionind®: BL [1..1] "true™
seguenceNumber: INT [0..1]

pauseQuartity: PQ [0..1]

negationind®; BL [0..1]

conjunctionCode: CS CNE [0._1] = RelationshinConjunction

seperatablelnd®: BL [0..1] 0. careEntry _ _CEI‘_B E‘ita_ta_l‘l‘l_ﬂzi _____ seperaiableind®: BL [0..1] 0.." cbservaionRange
I CareEntry [:;féﬂ'ﬁff’é'&i
: \‘\l\l‘ Observation contextControlCode®: CS CNE [0..1] <= "ON"
_CareStatement | ™™ classCode®: <= 0BS contextConductionind®: BL [1..1] "false”
=.I".'_P" O G, Lo =T
1 expression of M H 1] H H ” 11 N
ey Care Provision “Clinical Statement” is called “Care Statement
d d&ail CONVE
0.

>t structurg

* From the HL7 Clinical Statement Pattern Choice Box

* Both are the “Choice Box of Care Activities performed on behalf of a subject”

Maota:

x_ClinicalStatementSubstanceMoad:

EVN, INT, PRMS, RQO, FRP

Nate:

Meed DEF moadCode for Substance
Administration guideline item

Need to propose to include DEF
moodCode in xDomain

uncertaintyCode: CE CNE [0.1] < ActUncartainty
languageCode: CS CNE [0..1] < HumanLanguage
value: ANY CWE [0.1]

interpretationCade: SET<CE= CWE [0..7]
methodCode: SET<CE> CWE [0.."]
targetSitaCode: SET<CD> CWE [0..]

SubstanceAdministration

classCode™; <= SBADM

moodCode*: = x_ClinfcalStatementSubstanceMood
id": SET<Il> [0."]

eode: CD CWE [0..1] < ActCode

negationind: BL [0..1]

AP and ON resp)
(CSCR-057)

niner, changed
0.1 optional (C

Care Statement Choice Box
« Similar to Study Activity hierarchy in BRIDG model
» Covers similar kinds of staff processes

Imﬂablelnd‘: BL [0.1]

I TR R
i HealthCareFaci
[ classCode": <= 5Dl
1 id: 1[0, 1]

Il cade: CE CWE [0..1'
11 SarviceDeliveryLoca

0.7 healthCaraFacility

location
typeCode”: <= LOC
contextControlCode™: CS CME [1..1] <= AP

consumable
typeCode": <= CSM
contextGontrolCode™: G5 CNE [1..1] <= "AN"

typeCode": <= PRD

R-048)
Ik B! doseCheckQuantity: SET=RTO=QTY QTY=>=> [0.. product
CSCR‘D4?} Eirﬂllnfﬁ?rlm upplyMood r _YI;!TO-GPQ,PQ} 0.1 [0-*]
ations administrationUnitCode: CE CWE [0..1] < AdministrabieDrl
ns
Supply

| for Guideline item.
tem

Note:

x_ClinicalStatementProcedureMood;
DEF, EVN, INT, PRMS, RQO, PRP, APT,

]

classCode™ <= SPLY

moodCode*: = x_ClinfealStatement Supplyhood
id": SET<ll>[1.."]

code: CD CWE [0..1] < ActCode

texct: ED [0..1]

statusCode™: CS CNE [0..1] < ActStalus
affectiveTime: GTS[0..1]

availabilityTime: TS [0..1]

priorityCode: SET<CE= CNE [0..*] < ActPriority
confidentialityCode: SET<CE> CWE [0..*] < Confidentiality
repeatMumber; IVL<INT= [0..1]

independenting: BL [0..1]

languageCode: CE CWE [0..1] < HumanLanguage

quantity: PQ [0..1]
aexpectedlUseTime: IVL=TS= [0..1]

contextCantrolCode™ CS CME [1..1] = ConlexiControl

I
! : 0..* providerCrPatientOrRelated
performer

typeCode™: <= PRF

functionCada: CO CWE [0..1] = ParticjpationFunclion
contextControlCode™: CS CME [1..1] == "OP"

time: IWL<TS> [0.1]

modeCode: CE CWE [0..1] <= C:Parficipationiode "PHYSICAL® /
[
[

0." praviderOrPatientOrRelated

informant )
typeCode”: <= INF

functionCode: CO CWE [0..1] = ParticipationFunchion
contextControlCode™: GS CNE [1..1] <= "OF"

time: VL<TS=> [0..1]

modeCode: CE CNE [0..1] < ParticipationModa I




DFCI Reference Implementation Model
derived from BRIDG and Care Record models
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Organization
classCode™: <= ORG
determinerCede: <= INSTANCE

shnéaﬂndust)éuﬁl&ﬂa: CE CWE [0.1]
<= Organization/ndustryClass

0.1 researchSponsot

-

StudySubject

classCode": <= RESEJ

id: SET=lI=[0..7]

code: CE CWE [0..1] == RoleCode "ERL" (Enralled
statusCode: C5 CNE [0..1] <= RoleStatus "active”
effectiveTime: GTS [0..1]

)

Patient Samp
(WICD_EMnranan)
Stores all questior
during a Patient 5.

1..1 studySub, *
subject3
" <= SBJ

0..* studySubject
subject
Code*: <= SB/

0..* authornzingConsent
authorization

L= A

1.1 studySubjact
author

If source i= BATTERY
then target must be OES.
1

0. labPanelCOrTest

HL7-CDISC BRIDG model (clinical trial) components

1..1 subjectPerson

Mote:
Person This must be the same

classCode*: == FSN ‘____________._.—-—- person as the player
determinerCode™ <= INSTANCE of the Patient role.

0_* justifyingStudyProtocol

time: WL=TS= [0.1]

0.7 spacimen
P ier, ey
R_Specimen
[identified/confirmable]




(shoul

Care R

1..1 patient|

lem”
d be)

HL7-CDISC BRIDG model components reeei “Concern” in

ecord

i
1 R_Pa
i [universal
1 ICOET_MTO 50 DaDETE
i

0_.* justifyingStudyProtocol
reason
typeCode™ == RSON

StudySubject

“Encounter” is child =
of “Care Provision” e o
in Care Record

subject
typeCode: <= S8/

0..* chaoica

component
typeCode*: <= COMP

1
|
|
|
|
|

consumable
typeCode*:==CSM| _ ke T

0..1 manufacturedProduct *

1.1 studySubject *

1..1 studySubject *

| 0.* perinentObs
pertinentinform
Code*; <= PER|

0.1 referred ToRegir

: (SPEC) R_Medication |
| R_Specimen H | [universal] |
! [identifiediconfirmable] E i (COET_MT2201DOKTOL) E
| oot wmeepoozoral) § Reemmmmem—memeoeeed

Choice Box Derived from the EHR (Care Record) model

(from the HL7 Clinical Statement Pattern Choice Box)

0..* regimens

I




. Access Security and the Merged Model

« Although in this original research data sample, there was a very
large overlap between data on the study subject and “EHR” data
about the patient, this original sample did not allow segregation for
good access security policies.

« Accordingly, for the new implementation, “Study subject data” was
classified separately from “patient data” by using the “subject”
participation relationship for data to the “study subject “and “record
target” participation relationship for data to the “patient.”

* This classification of the data allowed the application of security
rules applied to different types of clinical researchers, e.g.

* Researchers who have access to “patient” may be configured to have
access to all patient data

* Researchers who have access to “study subject only” may be limited to
“study subject data only”

* Researchers viewing from the internet (outside DFCI) do not view any
individual PHI or identifiers, i.e. limited to aggregate information
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e

0..* justifyingProblem

0.1 inentDiseasas’

pertinentinformatio
" <= FERT

i f
1 R_Patient
i [universal]
1 ICOET_MTO500A0ETEI)
i

0_.* justifyingStudyProtocol
reason
L == RSON

1..1 patient 1..1 studySubject *
pot ™

StudySubject

component

1..1 studySubject *

component

—_———— e —

|CU o 0..* partinantObs
EATTERY 0. pertinentinform,
|5t e OBS. ] FER.I

consumable
typeCode”: <= CSM S T

Access Security Implications:
HL7 Clinical Statement Pattern Choice Box ==

: (SPEC)
i R_Specimen !
! [identifiediconfirmable] !

| oo mesooaeran” | objects are associated independently both to
Patient (EHR) and Study Subject (Clinical Trial)

11}




. Informatics Research Findings

A set of functional requirements requested by researchers in a
genomics clinical research setting with existing sets of research
and patient care data were successfully met by integrating an
HL7 clinical research model (BRIDG) and an HL7 EHR model
(Care Record) into a single reference implementation model

* The single reference implementation model also supported the
Integration of two different vendors that, together, supported the
functional requirements of the researchers

* The design of the single reference implementation model was
very important to fulfilling the role-based access security
requirements from DFCI

* Qualification: The modeling solution was designed to support an
Initial proof-of-concept informatics research project that could be
utilized for immediate clinical research needs at DFCI and does
not represent a definitive reference implementation model that is
recommended for direct adoption by others
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