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MEETING

(8:00 a.m.)

DR. D"ORSI: 1 would like to call this
meeting of the Radiological Devices Panel to order.

I"m Dr. Carl D"Orsi, the Chairperson of
this Panel. My area of expertise is In breast
imaging and technology assessment. 1"m Professor of
Radiology and Hematology and Oncology at Emory
University and director of the breast imaging
section.

Mr. Swink, the Designated Federal Officer
for today"s Radiological Devices Panel, will make
some introductory remarks.

MR. SWINK: Good morning, everyone. During
the second day of this two-day Radiological Devices
Panel meeting, we are seeking input from the Panel on
two product areas and their associated guidance
document. Specifically, we are looking for the
Panel"s clinical and scientific viewpoint on how best
the Agency can determine a reasonable assurance of
safety and effectiveness for this product with
respect to the type and amount of data needed to make
that assessment.

As part of the Agency®"s effort to encourage

open discussion and increased transparency, we are
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providing time to allow the presentation of more than
one scientific viewpoint from within the Agency. The
scientific reviewers presenting today will provide
their views on the topic, and you may find that they
may differ in some aspects. It should be noted that
the viewpoints expressed today do not necessarily
represent a consensus opinion within the FDA or align
with existing Agency policy. With the Panel~"s
additional input, the Agency will apply the
scientific and clinical recommendations to the
regulatory framework set out by the statute and
regulations.

111 now read the Conflict of Interest
Statement for today.

The Food and Drug Administration is
convening today"s meeting of the Radiological Devices
Panel of the Medical Devices Advisory Committee under
the authority of the Federal Advisory Committee Act
of 1972. With the exception of the industry
representative, all members and consultants of the
Panel are special Government employees or regular
Federal employees from other agencies and are subject
to Federal conflict of iInterest laws and regulations.

The following information on the status of

this Panel®s compliance with Federal ethics and
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conflict of iInterest laws covered by, but not limited
to, those found at 18 U.S.C. Section 208 and Section
712 of the Federal Food, Drug and Cosmetic Act are
being provided to participants in today"s meeting and
to the public.

FDA has determined that members and
consultants of this Panel are in compliance with the
Federal ethics and conflict of interest laws. Under
18 U.S.C. Section 208, Congress has authorized FDA to
grant waivers to special Government employees who
have financial conflicts when 1t i1s determined that
the Agency"s need for a particular individual®s
services outweighs his or her potential financial
conflict of interest. Under Section 712 of the FD&C
Act, Congress has authorized FDA to grant waivers to
special Government employees and regular Government
employees with potential financial conflicts when
necessary to afford the Committee essential
expertise.

Related to the discussions of today"s
meeting, members and consultants of this Panel who
are special Government employees have been screened
for potential financial conflicts of interest of
their own as well as those imputed to them, i1ncluding

those of their spouses or minor children and, for
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purposes of 18 U.S.C. Section 208, their employers.
These interests may include investments; consulting;
expert witness testimony; contracts/grants/CRADAs;
teaching/speaking/writing; patents and royalties; and
primary employment.

For today®s agenda, the Panel will discuss
and make recommendations regarding the Agency®s
regulatory strategy for computer-assisted detection
devices. CAD devices are devices intended to
identify, mark, highlight, or in any other manner
direct attention to potential abnormalities revealed
in the radiological data of the human body or imaging
device data during interpretation of patient images
or patient imaging data by a physician or other
healthcare professionals.

The Panel will discuss two draft guidance
documents entitled "Computer-Assisted Detection
Devices Applied to Radiology Images and Radiology
Device Data--Pre-market Notification [510(k)]
Submissions™ and "Clinical Performance Assessment:
Considerations for Computer Assisted Detection
Devices Applied to Radiology Images and Radiology
Device Data--Pre-market Approval (PMA) and Pre-market
Notification [510(k)] Submissions.”™ This iIs a

particular matter of general applicability.
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10

Based on the agenda for today®"s meeting and
all the financial interests reported by the Panel
members and consultants, a conflict of interest
waiver has been issued iIn accordance with 18 U.S.C.
Section 208 and Section 712 of the FD&C Act to
Dr. John A. Carrino. Dr. Carrino®s waiver addresses
an anticipated research grant with an affected firm
at issue. For his services, he anticipates between
$5,001 to $10,000, but the exact terms and amount
have not been finalized. This waiver allows the
individual to participate fully iIn today"s
deliberations.

FDA"s reasons for issuing the wailver are
described in the waiver document, which Is posted on
FDA"s website at www.fda.gov. Copies of this waiver
may also be obtained by submitting a written request
to the Agency®s Freedom of Information Office,

Room 6-30 of the Parklawn Building. A copy of this
statement will be available for review at the
registration table during this meeting and will be
included as part of the official transcript.

Robert Uzenoff iIs serving as the Industry
Representative, acting on behalf of all related
industry, and is employed by Fujifilm Medical

Systems, Incorporated.
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11

We would like to remind members and
consultants that if the discussions involve any other
products or firms not already on the agenda for which
the FDA participant has a personal or imputed
financial iInterest, the participants need to exclude
themselves from such involvement and their exclusion
will be noted for the record. FDA encourages all
other participants to advise the Panel of any
financial relationships they may have with any firms
at issue.

Now, I have a few general announcements.

IT you have not already done so, please sign the
attendance sheets that are at the registration
outside the door. Transcripts of today®s meeting
will be available from Free State Court Reporting,
Incorporated. They may be reached at (410) 974-0947.
Information on purchasing videos of today®"s meeting
can be found on the table outside of the meeting
room.

I would like to remind everyone that
members of the public and press are not permitted
around the Panel area, which is the area beyond the
speaker®s podium. The press contact for today"s
meeting is Peper Long. |1 would request that

reporters please wait to speak to FDA officials until
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12

after the Panel meeting has concluded.

IT you are presenting in the Open Public
Hearing session today and have not previously
provided an electronic copy of your slide
presentation to the FDA, please arrange to do so with
Ms. AnnMarie Williams at the registration table.

And 1 would ask you to please silence your
cell phones and other electronic devices at this
time.

Thank you.

DR. D"ORSI: Thank you. At this meeting
the Panel will discuss and make recommendations
concerning the clinical performance assessment of
computer-assisted detection devices applied to
radiology images and radiology device data and CADe-
related pre-market notification 510(k) submissions.

Before we begin, 1 would like to ask our
Panel members and FDA staff seated at the table to
introduce themselves. State your name, your area of
expertise, your position and affiliation, and we"ll
start at the left with Mr. Uzenoff.

MR. UZENOFF: My name is Bob Uzenoff. |
work for Fujifilm Medical Systems U.S.A. My area of
expertise iIs image quality, quality control. 1 work

in regulatory affairs, and I am the Industry
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13

Representative for this meeting.

DR. DUEHRING: 1I"m Gary Duehring, and 1™m
the Consumer Rep for this meeting.

DR. CARRINO: Hi, I"m John Carrino, a
musculoskeletal radiologist at Johns Hopkins
University, and my area of expertise is healthcare
informatics.

DR. KIM: My name is David Kim. [I"m at the
University of Wisconsin. My area of research is in
CT colonography.

DR. BOURLAND: 1I"m Dan Bourland, Wake
Forest University, Winston-Salem, North Carolina, and
I"m a radiation therapy physicist with interest in
imaging and radiation oncology.

DR. SEIBERT: Tony Seibert, Professor of
Radiology at the University of California-Davis in
Sacramento, California. 1™"m a medical imaging
physicist with an interest in detector evaluation and
imaging research.

DR. LEITCH: I"m Marilyn Leitch. 1"m a
surgical oncologist and professor of surgery at UT
Southwestern Medical Center in Dallas. My primary
area of practice 1s in breast cancer.

DR. LIN: My name is Otto Lin. 1I'm a

gastroenterologist at Virginia Mason Medical Center
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14

in Seattle; also a clinical associate professor of
medicine at the University of Washington. My area of
interest i1In colon cancer screening.

DR. ABBEY: 1"m Craig Abbey. 1I"m a
researcher in the Department of Psychology at UC-
Santa Barbara. |1 also have an appointment in
biomedical engineering at UC-Davis, and my area of
interest is observer performance studies.

DR. ROSENBERG: [I*m Robert Rosenberg,
Professor of Radiology, University of New Mexico. My
area of expertise iIs In mammography and outcomes in
the community.

DR. ZISKIN: I"m Marvin Ziskin. [I™m
Professor of Radiology and Medical Physics at Temple
University in Philadelphia, and I1"m the Director of
the Center for Biomedical Physics. My interests are
rather broad, including ultrasound, electromagnetic
effects, and iImage processing.

DR. MITTAL: My name is Bharat Mittal. I™m
Professor and Chairman of Radiation Oncology at
Northwestern University. My area of interest iIs user
radiation, radiation oncology, and treatment of head
and neck cancer.

DR. PAYNE: 1°m Tom Payne. 1I"m a medical

physicist. [1*m from Minneapolis, Minnesota. |
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15

participate in all areas of medical physics. My
primary interest at the moment is in mammography and
CT.

DR. ZHOU: My name is Andrew Zhou. I1"m a
Professor in the Department of Biostatistics for the
University of Washington and Director of the
biostatistics unit at the VA hospital over there. My
expertise is in statistical masses in diagnostic
medicine and health services research.

DR. DODD: My name is Lori Dodd. 1™m a
biostatistician at the National Institute of Allergy
and Infectious Diseases. | was formerly at NCI for
seven and a half years, where I worked with the
cancer imaging program, and my area of expertise is
really in medical diagnostic testing.

DR. GLASSMAN: 1I"m Len Glassman, and I™m
the head of breast imaging at the Armed Forces
Institute of Pathology and in the private practice of
radiology in Washington, D.C. My research interest
is radiologic-pathologic correlation In breast
disease.

DR. TOURASSI: My name is Georgia Tourassi.
I"m Associate Professor of Radiology and Medical
Physics at Duke University Medical Center, and my

area of expertise is CAD technology, mainly in breast
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16

imaging.

DR. JIANG: I"m Yulei Jiang. I"m Associate
Professor of Radiology and Committee on Medical
Physics at the University of Chicago. My area of
interest is in computer-related diagnosis of breast
cancer and prostate cancer in both radiologic Images
and pathology images. [I"m mostly interested iIn ROC
analysis and observer studies.

DR. SWERDLOW: 1°m Dan Swerdlow. 1™m
Assistant Professor of Radiology at Georgetown
University. My areas of interest are CT colonography
and imaging-guided interventional procedures.

DR. STEIER: Good morning. 1I°m Ken Steiler.
I"m a pulmonary and critical care physician in
private practice in Long Island, New York.

MS. MORRIS: Janine Morris, the Acting
Division Director for the Division of Reproductive,
Abdominal and Radiological Devices. 1"ve been with
the Agency for over 19 years.

DR. D"ORSI: Thank you. We"ll now begin
with the FDA presentations. The first FDA presenter
is Dr. Joyce Whang.

DR. WHANG: Good morning. Thank you for
joining us today for the second day of our two-day

meeting of the Radiology Advisory Panel. Today we
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17

will be discussing two draft guidance documents
pertaining to computer-assisted detection devices for
radiological images. These devices will be referred
to as CAD devices or CADe devices. These guidance
documents grew from the two-day meeting that we had
in March 2008 with this Panel. Many of you
participated in that meeting, and we thank you for
your continued involvement, and we hope that you find
these guidance documents to be a good reflection of
the discussion we had in March.

The two draft guidance documents are
intended to be somewhat general in their
applicability. The first provides the general
expectations for 510(k) submissions for CAD devices
used for radiology images. The second focuses on the
clinical studies that may be used to support CAD
devices, both 510(k)"s and PMAs. These guidance
documents are not focused on specific clinical
applications as was much of our discussion in the
March 2008 meeting.

We hope that they capture the expectations
that will be applicable to various clinical
applications that exist now and in the future. 1In
your discussion today, we will ask you for your

scientific input regarding these guidance documents
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and how they should be applied to specific possible
applications. These draft guidance documents were
issued on October 21st, and they are open for public
comment for 90 days. That takes us into mid-January.
They do not include sections of frequently asked
questions, F-A-Q"s, or FAQs, but we are considering
adding FAQs iIn response to today"s discussion and
other input that we received during the public
comment period.

Here®"s what I will be speaking about today.
First, I will review some of the key regulatory
concepts. For those of you who were here yesterday,
there®s going to be some review, but I will try to
package them in a way that®"s focused on today"s
subject matter. Then 1 will describe the types of
CAD devices that are covered by the guidance
documents, and 1 will provide summary of the
recommendations provided regarding the contents of
510(k) submissions, and I will summarize the
recommendations provided regarding clinical studies
that may support 510(k)"s or PMAs.

Before a CAD device can be marketed in the
U.S., 1t must go through either the 510(k) process or
the PMA process. Designation of 510(k) or PMA may be

related to the risks associated with the use of the
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device or the presence of a predicate 510(k) device
with which the new device can be shown to be
substantially equivalent. 510(k) devices are usually
Class 11l devices, which means that the devices have
been considered to be moderate-risk devices for which
safety and efficacy can be ensured via some
combination of what we call general controls and
special controls. To be cleared for marketing, a
510(k) device must be shown to be at least as safe
and effective, that is, substantially equivalent, to
a legally marketed 510(k) device. For the CAD
devices that are 510(k), the predicates are usually
other 510(k) devices, although they could potentially
be devices that have been reclassified from Class 111
to Class I1I.

At this time we have colon CAD devices and
lung CAD devices that are 510(k). This does not mean
that all lung CAD and colon CAD devices will be
subject to 510(k). 1t will depend on a comparison of
the iIntended uses and the technological
characteristics.

So how do we make that comparison? As we
discussed yesterday, for a new device to be cleared
through the 510(k) process, i1t has to be found

substantially equivalent to a predicate device. This
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may occur if the two devices have the same intended
use and the same technological characteristics.

Now, a new CAD device usually represents
the implementation of some new software, and FDA
expects that new CAD devices will have different
technological characteristics from the legally
marketed predicate devices. So how do we consider
those different technological characteristics? ITf we
consider an example that came up yesterday, if we
talk about a new car, a new car with power windows,
it has the same iIntended use as the existing car.
It"s going to get us from point A to point B. But
it"s got these new technological characteristics,
these power windows.

So what we ask is do the new technological
characteristics raise new types of questions of
safety and effectiveness? So we think to ourselves,
well, what questions are raised by these power
windows? If all we care about Is do the windows go
up and down, and we"ve asked that about the other
cars, that is not a new type of question. So the
device can still be eligible for 510(k).

Now, let"s say along with these power
windows, we have some kind of virtual window that you

can"t see, but iIt"s there. 1t"s supposed to keep the
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wind out when you"re driving. But we"re wondering
what happens if you have an accident. What sort of
safety does this provide? If this 1s not a gquestion
that we"ve considered with previous cars and not a
type of gquestion we"ve considered before, then it"s
not going to be eligible for 510(k).

So when a device has new types of
technological characteristics, the new technological
characteristics that do not raise new types of
questions of safety and effectiveness, the company
may need to provide data, scientific and/or clinical.
We"re just going to demonstrate that the new or the
changed device is as safe and effective as a legally
marketed predicate device and that there are no new
types of questions of safety and effectiveness
related to the predicate device, or in comparison to
the predicate device.

Now, iIf the new technological
characteristics do raise new types of questions, the
company gets what we call an NSE letter: not
substantially equivalent. The default when something
is considered not substantially equivalent for this
reason i1s that the device was to be considered a PMA.
It would require a PMA as a Class I11 device. Now,

the company has the option of requesting that this
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device be identified as de novo. De novo has a
specific regulatory meaning, a de novo 510(k). It
means that the risks can be well enough defined to be
controlled -- to be managed with the special controls
guidance document.

So the maker of the car with the virtual
window, who got our NSE letter, they could go ahead
and just work through the PMA process or they could
come back to us and say, yeah, but the risks involved
in this virtual window, look, they"re X, Y, and Z,
and they can be handled with A, B, and C. So you
could do a special controls guidance document. It
could still be a Class Il device.

Okay, there are also CAD devices that are
Class 111 devices. Oh, actually, 1 should highlight
that CAD -- among the CAD devices for Class I1
devices, we have the colon and the lung CAD devices.
I think 1 said that. Okay, there are also CAD
devices that are Class 111 devices. Class 111
devices that support or sustain human life, that are
of substantial importance iIn preventing impairment of
human health, and that present a potential,
unreasonable risk of injury or illness.

CAD 111 devices require a PMA to

demonstrate a reasonable assurance of safety and
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effectiveness. The approved mammography CAD devices
are all Class 111, as is one of the lung CAD devices.
In discussion Question 8, we"ll be asking the Panel
to discuss the relative risks of different types of
CAD devices that may affect the appropriate
classification.

Note that neither 510(k)"s nor PMAs require
an absolute certainty about the level of safety and
effectiveness of the device. For 510(k)"s, the level
of safety and effectiveness must be substantially
equivalent to the predicate device. For PMA, the
level of safety and effectiveness must stand on its
own to provide a reasonable assurance of safety and
effectiveness.

However, while the requirements for the
level of safety and effectiveness may vary, the type
of testing -- for the type of testing that"s needed,
there are similar options for testing 510(k) and PMA
devices. If clinical data are needed, there are
similar choices for control arms. 1In general, there
are some devices that are tested without a control
arm with studies that use objective performance
criteria.

More often, a clinical study will require a

control arm. The control arm might be a similar
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device, for example, a predicate for a 510(k) device
or the control arm could be some other standard of
care. For example, unassisted reading might be an
appropriate control arm for CAD devices. Whether a
device is 510(k) or PMA, there are no inherent
requirements as to what the control has to be. There
will be further discussion of this In the
presentations to come and In discussion Question
2(b). 2(a).-

Now, I°11 provide the regulatory
definitions of some of the terms I"ve been using.

Safety is described in the Code of Federal
Regulations as follows: ™"There is a reasonable
assurance that a device is safe when it can be
determined, based upon valid scientific evidence,
that the probable benefits to health from use of the
device for its intended use and conditions of use,
when accompanied by adequate directions and warnings
against unsafe use, outweigh any probable risks."

For effectiveness: '"There is a reasonable
assurance that a device is effective when it can be
determined, based upon valid scientific evidence,
that 1n a significant portion of a target population,
the use of the device for 1ts intended use and

conditions of use, when accompanied by adequate
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directions for use and warnings against unsafe use,
will provide clinically significant results.”

You"ve just heard that safety and
effectiveness must be determined utilizing valid
scientific evidence. The definition of valid
scientific evidence starts with examples of where
such evidence could come from. "Valid scientific
evidence i1s evidence from well-controlled
investigations, partially controlled studies, studies
and objective trials without matched controls, well-
documented case histories conducted by qualified
experts, and reports of significant human experience
with a marketed device from which it can fairly and
responsibly be concluded by qualified experts that
there 1s a reasonable assurance of the safety and
effectiveness of a device under its conditions of
use.

"lIsolated case reports, random experience,
reports lacking sufficient details to permit
scientific evaluation, and unsubstantiated opinions
are not regarded as valid scientific evidence to show
safety or effectiveness."

When considering what level of evidence is
needed to support a PMA or a 510(k), FDA applies the

least burdensome approach, as provided in the Food,
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Drug and Cosmetic Act as amended by FDAMA in 1997, by
two provisions that are commonly referred to as the
least burdensome provisions.

Here"s the provision that focuses on
clinical data for PMAs. It states that FDA can only
request the clinical data needed to establish device
effectiveness and that FDA will work with companies
to find the least burdensome methods for evaluating
device effectiveness in a way that is sufficient for
approving the device. Similarly for 510(k)"s, FDA
can only request information that i1s necessary, and
FDA must consider the least burdensome means of
demonstrating substantial equivalence.

The term least burdensome has been
interpreted by the Agency as a means of addressing a
pre-market issue through what amounts to the most
appropriate investment of time, effort, and resources
on the part of industry and the FDA. When the least
burdensome concept i1s conscientiously applied, it
should help to expedite the availability of new
device technologies without compromising scientific
integrity and the decision-making process or FDA"s
ability to protect health. The least burdensome
concept should be applied to all pre-market

activities as well as post-market activities as they
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relate to the pre-market arena.

Now, I"m going to switch gears and focus on
the draft guidance documents. First I1"m going to
discuss the types of CAD devices covered by the
proposed guidance documents. Both guidance documents
pertain to computer-assisted detection devices
applied to radiology images and radiology device
data. Radiological data include those that are
produced during patient examination with X-ray, CT,
ultrasound, MRI, PET, et cetera.

By computer-assisted detection, we mean
computerized systems that incorporate pattern
recognition and data analysis capabilities to
identify, mark, highlight, or in any other manner
direct attention to portions of an Image or aspects
of radiology device data that may reveal
abnormalities when the patient radiology images or
radiology device data are being interpreted by the
physician or other healthcare professional.

Here are examples of things that CAD
devices may be designed to identify and prompt. On a
mammogram, the CAD device might be designed to
identify possible microcalcification clusters and
masses. A CAD might be intended to highlight colonic

polyps on CTs or filling defects on thoracic CT or
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brain lesions on MRI.

This does not include devices that are
intended for use during iIntraoperative procedures,
computer-assisted diagnostic devices, we call them
CADx, or computer triage devices. For example, a
CADx might be one that is iIntended to assess the
likelihood of the presence or absence of disease, or
a device iIntended to specify disease type, severity,
stage, or intervention recommended. A device
intended to diagnose Alzheimer®s from MRI would not
be covered by this guidance.

A computer triage device i1s one that
reduces or eliminates some aspect of the clinical
care that is currently provided by a clinician, for
example, a device that indicates that some patients
are normal and therefore their radiological data do
not need to be interpreted by a clinician. These
devices are not covered by the guidance document.

The first guidance document i1s focused on
the information that should be provided for 510(k)
applications for Class Il CAD devices. 1 will
provide some introduction to each section of this
guidance.

First, a submission should provide general

information about the device, including the target
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population. That would include the patient
population, organs of interest, diseases, conditions,
and abnormalities of interest; also, the type of
radiological data that are to be used with the
device, which would include imaging modalities, for
example, CT or MR, and if there are specific systems
or Image acquisition parameters; also how the device
will be used in the clinical workflow. A 510(k)
application would also be expected to include
information about the algorithm, any processing it
does of i1mages, how features are identified and
selected, types of models and classifiers used, and
how the algorithm is trained.

Then there is additional information
pertinent to the evaluation of the device. First,
there are the databases that are used to train and
test the devices. These will be discussed further in
the upcoming presentations. Then there is ground
truth, how 1t was determined, and finally, how was
the CAD scored? By scoring, we mean when you"re
testing a device, how close to the disease does the
mark have to be to be considered to have identified
the disease? These last three i1tems listed under
evaluation are key elements of any standalone or

clinical testing for a device.
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Standalone performance is one of the ways
of demonstrating CAD performance. Standalone
performance refers to how the device performs in the
absence of a reader. Does the CAD mark the correct
locations? There are several aspects of this testing
that the draft 510(k) guidance addresses. First is
the accuracy with which the CAD marks the locations.
This is done with a database, the ground truth, and
the scoring methods described in the previous slide.
A 510(k) submission should also provide definitions,
such as true positive, true negative, false positive,
false negative, and make sure that these definitions
are consistent with the intended use of the device.
Similarly, the basis on which results are reported,
for example, per patient or per lesion, must be
justified.

The guidance also recommends that
reproducibility testing be reported. For example,
for digitized image data, the placement of the film
in the scanner or the time when the scanning occurs
could produce data differences that may affect how
the algorithm performs. And we recommend algorithm
stability testing. For example, 1If the training set
is changed, how does the performance change?

In addition to standalone testing, a
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clinical study will usually be needed to show a new
CAD device is as safe and effective as a legally
marketed predicate. When we say clinical study here,
we are referring to reader studies. The guidance
states that because the reader is an integral part of
the diagnostic process for CAD devices, you can
assume that a clinical assessment will be necessary.
This clinical assessment should provide an estimate
of the clinical effect of the CAD on clinician
performance. You will be asked to discuss the need
for clinical data in Question 2(b) today.

For clinical assessment, various control
arms can be used, for example, a reading aided by a
predicate device for a 510(k) or unassisted reading.
And you"re going to hear more discussion of the
selection of control arms today, and you will be
asked to discuss control arms in discussion Question
2(a). Additional recommendations for clinical
testing are provided in the second guidance document.

Continuing with the 510(k) guidance
document, there are also recommendations that
submissions provide summaries of the procedures that
will be used to train intended users of the device
when the device is marketed. And there are

recommendations of what should be included in device
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labeling.

The second guidance document focuses on how
to design and conduct clinical performance assessment
studies so that they are well-controlled clinical
investigations. Again, I will speak to the various
sections of this guidance. The guidance discusses
some specific aspects of clinical study design.
Endpoints should be selected to demonstrate that the
CAD device is effective in a significant portion of
the target population. Primary and secondary
endpoints will depend on the intended use of the
device and should be fixed prior to initiating any
evaluation. Likely candidates for endpoints include
receiver operating characteristic curves, or ROC
curves, or some variant thereof, or sensitivity and
specificity. You“"re going to hear more about these
possible endpoints in the upcoming presentations.

For control arms, the guidance recommends
that for PMA submission, the most relevant comparator
i1s generally reading of images without the CAD. For
CAD devices intended as second readers, another
possible control is double reading by two clinicians.
For 510(k) submissions, direct comparison to the
predicate CAD device may be useful for establishing

substantial equivalence.
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Reading scenarios need to be defined. The
readers, the cases, and the reading scenarios need to
be randomized to reduce bias. |If there are multiple
reading sessions where some cases are read multiple
times, the guidance document recommends that the
reading sessions be separated In time by at least
four weeks to avoid memory bias.

Regarding rating scales, iInvestigators
should use conventional medical interpretation and
reporting where possible. ROC-based endpoints may
support collecting data with a finer rating scale
when supporters rate the lesion and/or the disease
status in a patient. Readers may need training on
using the rating scale.

As discussed i1n the 510(k) guidance, a
scoring procedure must be defined for determining
when the reader®s interpretation matches the ground
truth. And submission should also include specific
instructions i1n training provided to study
participants on the use of the CAD device and details
on how to participate in the clinical study.

Patient data may be collected prospectively
or retrospectively, based on well-defined inclusion
and exclusion criteria. The guidance recommends that

submissions provide the protocol used for the case
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collections. Note that cases collected for clinical
trial should be iIndependent of the cases that are
used during device development, and they should be
new to the readers who are participating in the
clinical assessment of the device. In the
statistical presentation, Dr. Gwise will discuss the
pros and cons of prospective and retrospective
studies.

The dataset may be enriched with diseased
or abnormal cases for an efficient and less
burdensome representative case dataset. There may
also be what we call a stress test when the
population is enriched with patient cases that
contain iImaging findings or other imaging data that
are challenging to clinicians but that still fall
within the device"s intended use population. You
will hear more about enrichment of databases in the
talks to come.

IT a study i1s based on non-U.S. data, the
submission should justify why non-U.S. data reflect
what iIs expected for a U.S. population with respect
to disease occurrence, characteristics, the practice
of medicine, and clinician competency. There should
be statistical and clinical justification of the

poolability of data from multiple sites. Submissions
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should also describe the truthing process, that is,
how It is determined whether disease is present, and
1T so, the extent or location of the disease or other
abnormal condition. And the guidance provides some
recommendations on how performance results are
reported. The guidance also indicates that there®s a
possibility of a post-approval study as a condition
of approval for PMAs. Post-approval studies will be
discussed later this morning by Dr. Krulewitch, and
your comments on post-market studies will be asked in
discussion Question 9 this afternoon.

Now, 1"m going to turn things over to the

other speakers. Dr. Nicholas Petrick will discuss
imaging science aspects of CAD devices.
Dr. Thomas Gwise will discuss statistical iIssues.
Dr. Robert Smith will present the clinical issues.
Dr. Cara Krulewitch will discuss issues regarding
post-approval studies.

The FDA speakers are going to provide some
different viewpoints on the types of evidence needed
to support CAD submissions. You"re going to hear
that there®s not full internal agreement on some of
these i1ssues, and I presume we"ll hear still more
viewpoints in the Open Public Hearing after lunch.

For your discussion today, we"ve provided

Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947




© 00 N o 0o A~ W N P

=
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

36

some specific examples of difficult questions that
arise in the review of CAD devices. We look forward
to hearing your scientific and clinical perspectives
on the assessment of CAD devices. We will use your
input to provide pre-market guidance for industry to
know how a new CAD device should demonstrate a
reasonable assurance of safety and effectiveness, if
it"s a PMA device, or substantial equivalence to a
predicate, 1f it"s a 510(k) device.

Thank you for your assistance.

DR. PETRICK: Good morning. So I"m going
to talk about an imaging science viewpoint on
evaluation of CAD devices, and 1*1l just show you an
outline. 1711 talk a little bit about controlled
reader studies, and iIn particular study endpoints and
control arms for those studies. 1711 talk about
reuse of data and then talk about assessing algorithm
changes.

So, again, this i1s going to be imaging
science viewpoint, and I"m going to start off talking
about endpoints and controlled reader studies. And
there®s again been some disagreement on how to power
those particular studies. This i1s related to
Question 3(e) the Panel will be evaluating or

discussing, and the Agency is seeking feedback on
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which summary statistic can be used to power
controlled reader studies.

So the question, again, we"re talking about
reader studies. In this case we"re talking about the
reader being a loop. So the question is does CAD-
aided reading -- does CAD aid clinician or reader
performance? And, in particular, 1" m going to talk
about a binary task. 1"m going to talk about trying
to differentiate either normal from abnormal patients
or something like disease from non-disease patients.
In particular, 1"m going to try to talk about making
this an objective assessment.

The clinical guidance permits controlled
reader studies, again, using enrichment of stress
populations. So for the vast majority of the CAD
submissions, 1t"s likely that there®ll at least be
enrichment where we"ll have additional cases above
the prevalence level, and in particular, there®ll
likely be stress testing with the inclusion of
challenging cases.

And what 1*m just showing here, we can talk
about this binary task and make a binary decision,
and 1 just show a two-by-two table, which is going to
show the clinical truth versus the reader decision,

and very common endpoints of this are sensitivity and
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specificity, and 1 just give those definitions over
on the left-hand side. This is often thought to be
very appropriate because clinicians often think iIn
these go/no go terms.

What 1"ve done here is 1"ve just plotted
sensitivity versus a false positive fraction or one
minus specificity on a curve. And, In particular,
when we"re talking about binary endpoints, we
typically talk about pairs of endpoints. We talk
about sensitivity and false positive fraction or
sensitivity and specificity, like sometimes we"re
talking about positive predicative value and negative
predicative value. But they typically go together in
pairs.

I just showed the operating point. We also
have to think about these with error bars associated
with them. They"re not just fixed points in space.
And, in particular, there are three main sources of
error, and I°11 get into the discussion of those
error terms later.

When we"re comparing two devices, these are
two devices. In this case we"re talking about CAD-
aided to CAD-aided reading, two different CAD devices
aiding the reader. The question becomes has Device 2

improved reader performance? And here 1 just plotted
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two different points on the curve. And iIn this case
there®s been an iIncrease in sensitivity but also an
increase in the number of false positives. We might
have that same question if we Increase sensitivity
and decrease false positives, or we decrease
sensitivity and decrease false positives, or in the
final category, it looked at decreasing sensitivity
and -- but also decreasing the number of false
positives.

Typically, another approach we might be
comparing i1s unaided reading to aided reading with a
single device. And what we"ve typically seen in CAD
submissions and what"s seen in the literature is a
shift to the upper right, where you®"re trading an
increase -- you have an iIncrease in sensitivity but
also an increase iIn the number of false positives.
So the question again is with these two particular
endpoints, is this is improved performance?

In order to make this a quantitative
assessment in a formal manner, we have to talk about
utility or risk benefit analysis. And this means
that you need to assign a numerical benefit for
finding disease, a numerical risk associated with
recalling non-disease patients, a numerical benefit

value for finding non-disease patients, and a
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numerical risk