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A What is medical imaging?
A What (and why)is the HIRO?

A What services does the HIRO provide, and how do
they support research?
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What is Medical Imaging?

A Medical imagings the use of equipment and
technigues to create images of the human body for
clinical care and/or scientific research.

A There are a variety of medical imaging techniques thz
are often used to create images of internal structures
and organs.

A Imaging techniques may atial (highlighting
structure and anatomy) diunctional (highlighting
physiology. In some cases, they can be both.

THE UNIVERSITY OF
<Y CHICAGO MEDICINE & The HIRO: An Introduction |4
BIOLOGICAL SCIENCES



fiod THE UNIVERSITY OF

What is Medical Imaging? &/ CHICAGO

Human Imaging
Research Office

A Most modern imaging technigues can
create images of internal structures
and physiology quickly and in a
minimally invasive manner.

A The images can be used to identify
abnormalities, diagnose diseases, and
guide treatment.

A The images can be stored and
archived so anatomy and diseases can
be tracked over time.
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What is Medical Imaging?

A Different types of imaging methods are known as
modalities.

A The basic imaging modalities are:

U Radiography (xay) andFluoroscopy
U Computed Tomography (CT)

U Magnetic Resonance Imaging (MRI)
U Ultrasound (general, vascular, echocardiography)
U Nuclear Medicine (scintigraphy, SPECT, PET)

A Each modality operategaa different principle and
has different advantages amtisadvantages.
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What is Medical Imaging?

A Filmwas the original method of
presentation for all modalities.

A Nearly all modern medical images are
created and stored aSlgltaI Image files

K 2 4 LIRiciurefArehiving and
CommunicationSystem PACYE a

centralized archive where staff and
clinicians can easily store, retrieve and-
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What is Medical Imaging? Y CHICAGO+

A Digital medical images are usually store®iic OM
format (as opposed tformatslike jpeg,etc.).

A DICOM is an acronym fBigital Imaging and
Canmunications irMedicine. It is the industry
standard format for medicalmages*.

A DICOM images contain a wide variety of information i
their headers including information about the patient
and the parameters used to create the image.

U Information stored in an image header is not necessarily
visible when reviewing the image; special software is often
required to view header information.
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What is Medical Imaging?

A The terms=xam, scan andstudy are often used
Interchangeably to refer to a single imaging
examination.

A The number and type of images that are grouped
023S0KSNI I & varydépandimforSthed S E
modality, facility procedures, and other factors

A All images that are considered part of the same exam
are grouped under a singéEcession numbegor scan
VdzZYO SND Ay UKS LI GASY G Qa
IS unique to the exam; no two exams within the same
facility will have the same accession number.
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What is Medical Imaging?

A Forexample:
! aAy3It-8r adHOKSaG3IEY S
Images- a PA view and a lateral view
(sometimes more depending on patient

S|Ze) A PA view (left) and lateral view

(right) of the chest, comprising a
iAsingled KS/HR a0 yE Y & oéya - N i
hundreds of images grouped into many
different seriesEach series may have a
different filter applied or a different
reconstructed geometry or thickness. From
GKS LI GASYydQda LISNE LIS . S
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What is Medical Imaging?

A Within the context of clinical research, the use of
medical imaging can usually be divided into two broac
categories:

A Clinical Trials
A Basic Science
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What is Medical Imaging?

A Clinical trialsoften use imaging to:

V Determine patient eligibility.
V Measure response to treatment.
V Determine if an endpoint has been met.

A To support these goals:

U Imaging may need to be performedsiecific intervals
defined by the trial protocol.

U Imaging may need to be performed using guidelines and
parameters specific to the trial.

U Deidentified copies of exams may need to be provided to tr
trial sponsor or central reviewer.
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What is Medical Imaging?

A Basic science researchay include:

V The investigation of a new imaging technique, or a novel use of an exis
technique.

V The investigation of novel image processing and analysis methods.

V The investigation of artificial intelligence in disease detection, diagnosis
clinical decision making.

V Epidemiologic investigations or quality improvement investigations.
V The investigation of novel radiotracers or contrast agents.
V Preclinical imaging (small animal imaging, etc.).

A To support these goals:

U Cohorts may need to be identified based on specific criteria, including
imagingcentric criteria.

U Large amounts of d&lentified imaging exams may need to be provided t
the investigator.
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A How do investigators properly
Incorporate medical imaging into
their research?

A How do investigators and imaging
personnel ensure that imaging
exams adhere to research protocol

- ed

A How do investigators obtain the P —
appropriate image data, and how do
we ensure it has been properly de
identified?
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Why Is the HIRO a thing?

TSN e

A It is becoming increasingly common for clinical trials to include
Imagingmanuals

A These manuals may include specific scan parameters and paperwol
that must be utilized wheperforming imaging exams ontiaal

patient.

A Investigatorinitiated projects may also include specific parameters,
which can be cumbersome to execute in a clinical setting.
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Why Is the HIRO a thing?

A Improperly deidentified image data carries increasingly
significant institutional risks, as evidenced by #t®7breach
of mammography researctiata an UNC

A The database contained image and demographic data, and we
breached due to inadequate information security.

A UNC paid $250,000 to notifgughly 180,000 patients and set
up a call center to field questions about thesach.

A The principal investigator, a tenured professor, was initially fire
but after appeal was merely demoted. Concerns were raised
regarding the obligation of individual investigators vs. their
Institutions with regard to data security.

A https:// campustechnology.com/articles/2009/10/09morth-carolinaundertakesreview-in-face-of-7-state-data-breach.aspx
A https:// www.insidehighered.com/news/2011/01/27/unc_case_highlights_debate about data_security and_accountability for hac
A http:// www.rsna.org/uploadedFiles/RSNA/Content/News/PDF/2011 RSNA_New PDF/003%20RSNA News March2011.pdf
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What is the HIRQO?

A The mission of theluman Imaging Research Office

aXid2 FFrOALAGFIOS | YAODBSNBAIGE
conducting clinical trials and research studies that require
medical imaging, and to ensure that the necessary imagir
IS performed and distributed in compliance with the
research protocol, IRB requirements, and HIPAA
regulationse
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A The HIRO igBSDCore Facilityunder the direction of
the Office of Shared Research Facilities (OSRF).

A Oversight of the HIRO is governed by its Faculty
Oversight Committee

A Dayto-daydirectionof the HIRO is provided by its
TechnicaDirector and Faculty Director. The HIRO also
has two fulltime staff and a few
part-time professional staff.

Human Imaging
Research Office

A The HIRO occupies a singfécein
Mitchell/Billings
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What is the HIRO? K CHICAGO |®

A The HIRO maintains strong relationships with many
BSD departments and sections, including Radiology,
Cardiology, and Oncology.

A HIRO staff are membeds, or participatein, several
clinical research and informatics committees and
Initiatives, including:

X Clinical Trials Review Committee (CTRC)

x BSD Cyber Risk Management Group

x Clinical Research Data Wareho(&&DW) committees
x BSD Information Security Office committees
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What is the HIRQO?

A Internally, the HIRO is loosely divided into three
operational teams:

x Image Acquisition Tearq responsible for coordinating
the initiation, planning and execution of research
related imaging.

x Image Measurement and Analysis Teagmesponsible
for providing investigators with imageased
measurements or analyses for research projects.

x Image Distribution Teang responsible for providing
properly deidentified image data to investigators or
trial sponsors, and for assisting in the development of
Image databases.
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A What services does the HIRO provide, and how do
they support research?
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HIRO Primary Services Y CHICAGO+

A The HIRO provides investigators and research staff
with a number of services to support the imaging
needs of their clinical trials and research projects.

A Site Initiation / Qualification

Almaging Exam Coordination aibnitoring
Almage Analysis

A lmaging Exam Delentification and Distribution

=2 THE UNIVERSITY OF
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A The HIRO assists with the imagetated study
Initiation activities noted below:

Human Imaging
Research Office

Service: Site Initiation

V Site surveyg the completion of

Imaging surveys and guestionnaires.
V Site trainingg participation in imaging
tele-training and online training —
sessions.
submission of test imaging when Tz
required. |
V SIV& partICIpatlon aS Imaglng An example of an imaging questionnaire.

personnel in site visits when required.
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Service: Site Initiation

A The HIRO also reviews protocols and imaging
guidelines.

V The HIRO reviews most trials that are routed through
the CTRC

V Investigators can optionally request HIRO review or
Input on their protocol via theA\URA IRBystem.

VEKS | Lwh LINR GA RS abudggtLddzi |
process if requested (for example, by providing
guidancetothes SLIJ0®@ 2F a$RAOAYSC

V HIRO staff will create study-specificworkflow if
needed to ensure compliance wiitmagingguidelines.

gy THE UNIVERSITY OF
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Service: Exam Coordination

A The parametersequired by a clinical triar research
studymay 20 YIFGOK !/ aQa audl
A The HIRO can determinetiifal-

specificparameters are needed: i

..........

V' Exam orderingg identification of the correct
orderablesin EPIC and order comments.

V' Exam monitoring and assistanagavailability = =
to provide help to coordinators and imaging
technologists at the time of an imaging exan:.

V' Protocol programmingg we can work with
the appropriate imaging techs to program

trial-specific imaging parameters when Example guidelines documents.
needed.
E-d THE UNIVERSITY OF
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Service: Exam Coordination Y CHICAGO |-

A TheHIRO may provide a customized workflow for
ordering imaging exams.

A The HIRO leverages existing RIS infrastructure (like tl
CLI Protocoling System) and its own website to provic
materials and instructions to technologists.

A TheHIRO has also developed tools to monitor the EP
schedule for imaging exams of particular interest.
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Service: Image Analysis

A Some research projects or clinical trials may
require specializetesion or tumor
measurementsvolumetric measurementsor
other types ofanalyses

A The HIRO can evaluate the feasibility of the
desiredanalysisand in many cases can provide the
reqguested analysis in the form of customized
reports.

A The HIRO can also match investigators seekingsg
specific types of image analysis to imaging &) #3
research groups on campus that may be pursu -3
similar or relevant topics, fostering collaboration.
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Service: Image Data Distribution & CHICAGO

A Image Data Distribution foClinical Trials

A Clinical trials will often require thate-identified copies of
Imaging exams be submitted to a central reviewer or core
lab.

A Increasingly, the use of a trigpecific electronic submission
system is required.

A The HIRO has been designated as the official group for
providingcompliant, deidentified copiesof imaging exams
for research purposes.

A The HIRO can tailor its d@entification paradigm to meet
the requirements of the specific trial.
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Service: Image Data Distribution

A Image Data Distribution foClinical Trials

A Some trials may require the
completion ofdata transmittal

forms with each exam e rr— ]

. c cave o ] oo [ oo (] I <

submitted. e e

A These formwaryin complexity====

Example data transmittal forms _—

A The HIRO is generally able to T TP ——

oo st [N ) (ETGSTE]  romsmmcon (573 [31]

complete imaging transmittal e 9 Ba | el

imaging Protocol Parameters:
Camera: [Siemens Biograph mcT |

Acquisiion Protocol Used (Use protocol created at setup vist): [PRTCT_florbetapis Amaranth sxSmin ]

forms andpatient baseline e

CTiTransmission Scan Start Tim - - - (24hr clock)
A

forms when required mowe e S3A wmG e

TECHNICAL COMMENTS:

@mnimaging.com*

vz

uuuuuuuuu
1Apra01S
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A Image Data Distribution foBasic Science

A The HIRO also provides image data to basic science researchers
and investigatotinitiated projects.

A The HIRO can provide copies of properlyidkntified imaging
exams foretrospective studieschart reviews and other types of
epidemiologic, analytic, or quality improvement projects.

A The HIRO can assist with cohort identification and build database

of imaging exams based on specific criteria. mragbe
performed in conjunction with th€ RDW team.

A The HIRO also vets access totlghicago Medicine Hlectronic
Honest Broker androkersystems for eligible imagirgentric
projects.

A Note projects of this type generally require IRB approval.
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Service: Image Data Distribution

A Requests for image data must be e

ing Research Office | [l THE UNIVERSITY OF
The Universty of Chicago Biological Sciences | @ CHICAGO

V4

adzo YAUGUUSR OAl U

A In order to submidata requests | *'-i,-(
you must first create an account if - —
the system. =

A You must also register the research | ==
study in question with the HIRO (or |-
If it Is already registered, you must
request access to it).

A Quick tutorials for all of these _ _
activities are available on the https://hiro.bsd.uchicago.edu

Pal

| LwhQa ¢6SoaArisSo
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A Although most medical imaging at UCM is performed by
the Department of Radiology, several departments and
sections perform and maintain their own imaging exams.
For example:

0 Section of Cardiologyechocardiographardiaacathprocedures
o0 Section of Endocrinology, CREGXAscans

0 Section of GastroenterologyEndoscopy exams

0 MRI Research CenteFunctionalMRI scandResearciMRI scans
0 Dept.of Ob/Gyn Ob/Gynultrasound

o0 Dept.of Radiation OncologyTherapyplanning CT scans

0 Dept.of SurgeryVasculaultrasound, OC$cans
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A In addition, patient scans are often brought in from
outside institutions and facilities, including affiliates
(e.q., Silver Cross, Orland Park, etc.).

A This includes scans loaded into the hospital PACS an
scans delivered on discs or other media.

A The HIRO is generally able to create-identified
copies of all types of scans, regardless of origin, for
research and clinical trial purposes.

=2 THE UNIVERSITY OF
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A Delivery Methods forClinical Trials

A The HIRO will generally submit imaging exams directly to tr
sponsorelectronicallyand has experience using most
Imaging EDC systems.

A The HIRO can also provide copies of imaging exams on
professionally labeled CDs or DVDs for trials that require th
format.

A Delivery Methods forBasic Science

A The HIRO supports all University cloud storage products.

A The HIRO can also copy data to portable media it
BSDguidelines.
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Service: Image Data Distribution

A CurrentData Processing Methods

A The HIRO currently utilizes several differepensourceand
Internally developed software tools to build databases and
process image data.

A Several of these tools (as well as the HIRO website) are operate
on virtual machines hosted by the CRI.

A Future Data Processing Methods

A The HIRO is currently working to consolidate its various tools Intc
a single, automated, usdriendlysystem:thed! aaSY o f €
A¢KS | Lwh Aada Ffaz2 RSGUSt2LAY3I |
WSLI2ZAAG2NEE AYUISYRSR 02 |fft2¢g

medical images in a metadagavare database for both archiving
and easy cohort generation.
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Service Fees

A The HIRO recovers its costs through a recharge model.

V HIRO fees are subject to standard University indirect rates.
VEKS I LwhQa AYy@2A0AYy3 YR O2ff

A Mostindustry clinicalil NA I £ & N5 o6t S
fees In the trial budget.

A InvestigatorA Y A UA I G SR LINR2SOda Ol
In grantbudgetsand can utilize local funding programs like
I'TM Core Subsidawards.

A The HIRO also receives a subsidy fromGhacer Center
and it offers a volume discount for qualifying projects.
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The Importance of the HIRO &/ CHICAGO

ACKS |1 LwhQa LINAYI NEB 3321 f
exams performedor, and distributedto, clinical trials
and research projects are compliant with the researcr
protocol, IRB requirements, and HIPAA regulations.

AFailurel 2 LINPLISNI & Sy 3l 3IS (K
your trial may lead to:

Human Imaging
Research Office

A Queries and Deviationg Imaging exams that are not performed
according to trial guidelines or properly submitted to the trial sponsor wi
generate numerous trial queries and may even trigger an official protoc
deviation or violation.

A Repeat Imaging Imaging exams that are not performed according to
GNARIf 3FdzZARSEAYS&a YIeé ySSR 42 0S5
Increase patient radiation exposure and decrease patient satisfaction.
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The Importance of the HIRO &/ CHICAGO

AFailurel 2 LINPLISNI & Sy 3l 3IS (K
your trial may lead to:

Human Imaging
Research Office

A Patient Removat Imaging exams that are not performed according to
trial guidelines or properly submitted to the trial sponsor may force the
removal of the patient from the trial. This may have an adverse impact
on patient care and satisfaction.

A FDA Actiorc Numerous or repeated deviations or violations may
prompt an audit from both the trial sponsor and the FDA. Such audits
may lead to the suspension of patient enrollment and trial activities and
could jeopardize participation in future trials.

A HIPAA Compliance Improperly deidentified data may generate
protocol deviations or violations and may even trigger federal HIPAA
violations and fines to the institution.
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A The HIRO is always available to help answer any imagjisgd
jdzSadAzya e2dz YAIKOG KI OSH L
help find the people who can!

Human Imaging
Research Office

x Phone:702-9172 x Website: https://hiro.bsd.uchicago.edu
x Fax:834-6721 x Email:hirohelp@bsd.uchicago.edu
x Office:Billingsl-102 x Hours 8AM¢ 4PM, Monday Friday

\' v o
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