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MEETING

1

(8:30 a.m.)

2
3

DR. PEAT: Good morning and welcome to the Orthopedic Device-Related Infections

4

II Public Workshop. My name is Captain Raquel Peat, Director of the Office of Health

5

Technology 6, which is the Office of Orthopedic Devices at FDA's Center for Devices and

6

Radiological Health. Our office is committed to advancing innovative medical devices for

7

treatment of orthopedic patients in addition to addressing COVID-19 workload to help bring

8

diagnostic devices, personal protective equipment, and therapeutics to patients as quickly

9

as possible.

10

In a follow-up to last year's very successful inaugural Orthopedic Device-Related

11

Infections Workshop, which had over 700 attendees, we examined current and emerging

12

technology and treatment strategies for infection control in conjunction with orthopedic

13

surgeries including, and in particular, those for acute trauma or chronic osteomyelitis.

14

Further, there were discussions focused on identifying the most critical unmet need and

15

knowledge gaps impeding our ability to achieve our goal of minimizing the occurrence and

16

mitigating the severity of orthopedic device-related infections.

17

Based on feedback, we are continuing in our series of these kinds of workshops and

18

this year's Orthopedic Device-Related Infections Workshop will focus heavily on addressing

19

and meeting the regulatory challenges of bringing antimicrobial devices and device-led

20

combination products to market in accordance with CDRH's vision that patients in the U.S.

21

have access to high-quality, safe, and effective medical devices of public health importance

22

first in the world. Specifically, we will discuss regulatory challenges in proceeding from

23

bench level to marketing and clinical implementation of new and innovative infection

24

control devices and products. The discussion among device manufacturers, the clinical

25

community, academic institutions, patients, and government agencies is important as we
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1

proceed with our central goal of patients having access to these orthopedic medical

2

devices. The staggering cost in pain, debilitation, and mortality due to orthopedic device-

3

related infections have made it imperative that safe and effective antimicrobial devices and

4

products be brought to the market promptly and efficiently, and a goal of this workshop is

5

to help facilitate this endeavor.

6

While this workshop is not intended to communicate any new policies, processes or

7

interpretations regarding medical device marketing authorization, it is intended to convey

8

information and recommendations to help navigate regulatory requirements and

9

considerations for marketing submissions for antimicrobial devices and device-led

10
11

combination products.
Additionally, it is my hope that this second workshop will serve to facilitate further

12

efforts, discussions, and collaboration towards the development and implementation of

13

new, innovative technologies tailored to control and mitigate orthopedic device-related

14

infections.

15

In the first session of today's workshop, there will be presentations and discussions

16

regarding specific requirements and issues for device-led combination products, as well as

17

available programs for receiving early and expeditious agency feedback and for prioritizing

18

review for innovative and safety enhancing antimicrobial devices and device-led

19

combination products.

20

In the second session, there will be presentations and discussions regarding various

21

types of nonclinical assessments intended to be incorporated into marketing submissions

22

for these products. In addition to general perspectives offered on nonclinical assessments

23

and how they can best be utilized in support of the safety and effectiveness of antimicrobial

24

devices and products, you will also be provided with the Center for Devices and Radiological

25

Health and the Center for Drug Evaluation and Research considerations and
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1

recommendations for various specific nonclinical assessments including chemistry,

2

manufacturing and controls, manufacturing processes and facilities, biocompatibility

3

assessments, sterility assessments, and animal testing.

4

The third and final session of today's workshop will be devoted to perspectives and

5

considerations for clinical assessments of the safety and effectiveness of antimicrobial

6

devices and device-led combination products, as well as including presentations on the use

7

of real-world evidence-sourced clinical datasets and postmarket study design

8

considerations.

9

I wish to thank in advance all of today's moderators, speakers, and master of

10

ceremony, Dr. James Bertram, for this workshop, and to thank Lieutenant Commander

11

Randoshia Miller, Dr. Laurence Coyne, Shumaya Ali, Dr. Ryan Trombetta, Steven Himley,

12

Dr. Dmitri Iarikov, and the countless others in FDA to include FDA Studios, who took part in

13

planning and organizing this event. And especially to thank each one of you for

14

participating in this workshop.

15

Lastly, I would like to introduce our master of ceremony for this workshop, Dr. James

16

Bertram. Dr. Bertram is again serving as emcee for this second infections workshop. He

17

joined FDA in 2009 as a regenerative medicine fellow in the Commissioner's Fellowship

18

Program after completing his Ph.D. from Yale University. He is currently an associate

19

director in the Regulation Policy and Combination Product Staff in CDRH's Office of Product

20

Evaluation and Quality. In addition, he serves as a CDRH product jurisdiction officer

21

collaborating across FDA on cross-cutting policies, many of which apply to the review and

22

regulation of combination products.

23
24
25

I will now turn the workshop over to Dr. Bertram. Thank you, and I hope you'll enjoy
our second of many workshops of this kind.
DR. BERTRAM: Thank you, Captain Peat, for opening remarks and introduction.
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Good morning, everyone. Well, I said it approximately 1 year ago and will say it

2

again, it is a true honor to be here today with you and I hope everyone is as excited as I am

3

to be part of this series. It seems like just yesterday we had our inaugural workshop.

4

Just a quick refresher for those that may not have had the opportunity to attend the

5

previous workshop. We'll also focus on infections related to orthopedic devices. The prior

6

workshop was largely presentations and perspectives from external stakeholders. This

7

included a diverse lineup of healthcare professionals, including academic and industry

8

representatives, on topics spanning from the translational development of innovative

9

technologies to clinical treatment and management of orthopedic infections. As Captain

10

Peat alluded to in her introduction, that workshop was a perfect springboard into future

11

gatherings and discussions, notably today's workshop.

12

I'm sure everyone has had an opportunity to look at the agenda, which is divided

13

into three sessions, each session culminating with a discussion panel which includes

14

presenters from the respective session. Each of the panel discussions will be facilitated by

15

moderators and yours truly will be in the background as the emcee, trying to make sure we

16

respect the schedule and help ensure the party doesn't get too unruly.

17

As you can tell, we have a very busy day with numerous diverse presentations. We

18

are proud and excited to have a number of presentations from our industry colleagues. In

19

addition, I would like to make note of the diverse FDA lineup which not only includes

20

representatives from CDRH, but also our friends and colleagues from the Office of

21

Combination Products as well as the Center for Drug Evaluation and Research. We believe

22

their perspectives and insights will be invaluable for our audience as they are often involved

23

in the Agency's review and regulation of device-led combination products. Again, just a

24

reminder, a combination product is one that is comprised of both a device, drug and/or

25

biologic.
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1

Based on the presenter lineup for today, we're looking forward to substantive

2

engagement and discussions regarding development and associated regulatory

3

considerations for these products. Again, the purpose of this workshop is to catalyze

4

collaboration among the orthopedic community stakeholders, identify regulatory science

5

challenges, and discuss innovative strategies to address those challenges. We believe this

6

workshop will provide a forum to facilitate information exchange among academic centers,

7

healthcare professionals, and device manufacturers interested in developing products and

8

strategies to address infections related to orthopedic devices.

9

All right, let's get things started. I would like to introduce Session 1: Marketing

10

Pathways and Strategies for Antimicrobial (sic) Combination Products. Our first presenter

11

will be Mr. Barr Weiner, the Associate Director for Policy in FDA's Office of Combination

12

Products, OCP for short. OCP is tasked with ensuring efficient and effective and consistent

13

regulation combination products, as well as classification and assignment of medical

14

products.

15

In addition to overseeing the policy program for OCP, Mr. Weiner's responsibilities

16

include providing guidance and direction for FDA policy initiatives and precedential

17

regulatory actions concerning combination products and other medical products intended

18

for combined use. His work involves engagement with components throughout the FDA,

19

with foreign counterparts, and with standard-setting bodies, as well as outreach to

20

stakeholders and trade associations. Mr. Weiner received a bachelor's degree from

21

Princeton University and a J.D. with honors from Columbia University School of Law.

22

Before turning it over to Mr. Weiner, I want to quickly make note of the special

23

e-mail address on the bottom of your screen for viewers to submit questions throughout

24

today's workshop. We'll show this address intermittently throughout the webcast. We

25

encourage everyone to submit questions at any time and our moderators will do their best
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to pose your questions to the panel. However, just a heads-up, due to time constraints

2

some questions may not be answered during the session.

3

With that, I turn it over to you, Barr.

4

MR. WEINER: Thanks very much, James. Pleasure to be here, appreciate the

5

invitation. I'm just going to start things off today with a brief introduction to how we

6

regulate combination products at FDA to kind of get you oriented for the rest of the

7

program. The details will come later. But with that said, in this first session after the other

8

presentations, we can surely answer questions, as well, if you have any broad questions to

9

vet our approach. So with that, let me turn to the slides. Am I supposed to forward these

10

or are they popping up?

11

DR. BERTRAM: We can see them.

12

MR. WEINER: Okay, great. So next slide, please, slide 2.

13

So basically, I'm going to be talking about introducing the regulatory program at FDA

14

in broad strokes and then some challenges and practices, best practices for approaching

15

combination products development and regulation, some thoughts about this idea of

16

combined use as a broader construct that might be helpful as you think about product

17

development and regulation, and then some final thoughts and that should do it. Next

18

slide, please.

19

So what is a combination product? A combination product, as James said, is basically

20

a combination of a drug, device and/or a biologic together. There are three types: a single

21

entity, which is basically a prefilled or coated or other sorts of situations where the device

22

and drug in this context are combined physically or chemically into one thing; a co-package,

23

which is basically where they're put in the same box, which can be a kit of various kinds,

24

surgical suite kits, first-aid kits, etc.; and the third, which is more novel in the U.S., is the

25

cross-labeled combination product, the idea there being that the products are committed
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for use together and the relationship is sort of significant and it's labeled for -- really, it's

2

labeled specifically for use with one another and we consider those combination products,

3

as well, even though the products are distributed separately.

4

For future reference through this presentation and throughout the day, a

5

constituent part is a term of art at FDA for how we sort of refer in shorthand to a drug,

6

device or biologic as part of a combination product. Next slide, please.

7

In terms of how products are assigned to centers at FDA, the idea here is there's a

8

lead center for a combination product and basically, the lead center is determined by what

9

we call a primary mode of action, which is the constituent part, the drug, device or biologic

10

that provides the greatest contribution to the therapeutic or diagnostic effect of the

11

product. In the context of orthopedics, we're typically talking about a device and then a

12

drug might be added in, in one manner or another for biologics used to support that device.

13

If we can't determine PMOA directly, we use something called the algorithm, which

14

is basically a two-step process to look into which center should have the lead based upon a

15

precedent in the first case and secondly, expertise if the precedent isn't reliable to make a

16

determination.

17

It is clear where you should go to when you're selected, just to go to the center you

18

think is appropriate. So, for example, for an orthopedic that's coated with a drug, say, or

19

impregnated with one, you can just go to CDRH, generally, that would be the PMOA. But if

20

you have questions about the process, you can come to OCP, request for designation

21

process and the premarketing process for getting feedback from us. And my colleague,

22

Leigh Hayes, who's in charge of jurisdictional programs, will be talking more about the

23

classification and jurisdictional process in her presentation shortly. Next slide, please.

24
25

So how do we regulate combination products beyond the assignment stage? First
thing to bear in mind here is that combination products are a distinct category, legally
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speaking, a product in the U.S., they're not a drug or a device or a biologic, they're a

2

separate legal category which has distinct legal characteristics as to how we label it. There

3

aren't very many combination product-specific statutory or regulatory requirements, but

4

we generally look to the requirements that are associated with a drug, device, and biologic

5

that's in the combination product to give us a sense of how to do business. I'll talk more

6

about that.

7

In addition, the centers, as James was saying, work closely with the Office of

8

Combination Products on issues and we facilitate and provide some guidance as needed,

9

and I'll talk more about that in a minute. Next slide, please

10

So going into a little more detail in terms of how we approach regulation, the first

11

step is premarket review, of course. The idea here is essentially what I would refer to as

12

"following the science." What I mean by that is just that while you have a lead center and

13

you use their pathways, generally what we're looking to is the same question should be

14

asked for the same issues. Obviously, an orthopedic product that's coated with a drug is a

15

different animal, from a regulatory perspective, from a capsule drug or an in vitro diagnostic

16

and various other products that are regulated as drugs.

17

But nonetheless, there are similar questions that need to be asked about the device,

18

about the drug, in the combination product and where similar questions are being asked,

19

the expectation is we'll ask for similar data and information to support that question. So

20

regardless of what door you go in, as we say, the expectation should be similar and part of

21

how that's enabled, as James was saying, is through coordination between the centers.

22

One basic goal here is to not relitigate determinations that were previously made.

23

So if a device is suitable for use, for this use already, it's been cleared or approved for the

24

use, then we shouldn't be reevaluating how that determination was made. With that said,

25

bringing a device into the drug world or a drug into the device world may raise new
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questions. So for example, you may be using a drug with an orthopedic that is already

2

marketed for some use, but in the orthopedic, if it's going to be added specifically to the

3

orthopedic to make it a single-entity combination product, for example, now you're talking

4

about the new formulation of the drug, there's new questions to ask because it isn't the

5

same drug that's been previously approved under an NDA or an ANDA, so those are things

6

to think through in that regard.

7

In terms of postmarket regulation, the idea here is really about compliance, so we're

8

really thinking most about managing risk and basically, what the regulatory program here

9

really focuses on is ensuring we've got the right tools to help you manage risk, help the

10

public manage risk, which basically kind of boils down to looking at the regulatory

11

requirements for the constituent parts and figuring out how to apply them to a combination

12

product.

13

In large part, we've done this for you through two rulemakings, one on CGMP and

14

one on postmarket safety reporting. In both cases what we did was look at those regulatory

15

programs and determined what needed to kind of be added in, in addition to what would

16

be applicable to the lead constituent part for a device-led combination product in addition

17

to the quality system regulation requirements or the postmarket safety reporting

18

requirements for devices, what needs to be pulled in for GMP for a drug or a biologic

19

depending on the constituent part or for postmarket safety reporting for that other

20

constituent part. So those rulemakings kind of provide the basic framework and I'll talk

21

more about this and give you some references to them, but there's good guidance on them,

22

as well. Next slide, please.

23

So continuing through this, I'm not going to spend a lot of time on this page, it's a

24

helpful reference for you to have going forward, but let's just say the mandate is significant

25

in this space because it really kind of codifies expectations for how we do business in the
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combination products area and largely reflects what we were developing for a number of

2

years as a regulatory program. Main things to mention here are that there's an expectation

3

about how we approach PMOA determinations and work with sponsors if you have

4

questions or have disagreements with us on our determinations. It mandates a

5

coordination between the centers as appropriate to make sure that we actually are

6

considering the right questions and are aligned on the thinking for premarket review.
And it also significantly applies and calls for a risk-based approach to regulation of

7
8

combination products which is to say that -- which is significant, I think, because in the drug

9

world, at least, we always think about risk, it's a combination more in the device space and I

10

think it's helpful just to sort of think about it in that way or holistically for combination

11

products.
In this regard, I'd just note that risk management is a significant concept in this

12
13

context. There's an AAMI TIR, technical information report, on risk management for

14

combination products, TIR105. You might be interested in taking a look at that, which

15

provides, I think, a useful guide to how we think about -- through the whole life cycle of

16

combination products from development to postmarket management and postmarket

17

changes, how to develop the product or to think through the risk issues, the safety and

18

effectiveness considerations to help guide your engagement in development as well as with

19

FDA for a premarket review and postmarket regulation.
Another issue to bear in mind here is leveraging of information and data. The Act

20
21

especially contemplates our doing that typically for device-led combination products,

22

pulling in experience and findings from our review of the drug beforehand, for example,

23

based on permissible -- given data protection and IP protections for the drug. I'll leave it at

24

that for this slide for now, but it might be helpful as a reference going forward. Next slide,

25

please.
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Still, concerns of regulatory kind of references, the things that the rules have been

2

published, as I mentioned, is Part 4, which is where the CGMP and postmarket safety

3

reporting requirements are. It's also Part 3, which is the product classification assignment

4

regulations, which Leigh will be talking more about in a moment.

5

There's also a lot of different guidances at this point, mostly final, but also a number

6

of draft ones that are helpful to see as a sense of where we're going or our current thinking,

7

and you can find all this information in the link at the bottom of the slide, which is a pretty

8

good comprehensive starting point for identifying what has been published specifically for

9

combination products by FDA. Next slide.

10

Let's go to the meaning of the actual idea of collaboration and consistency, this is a

11

core concept inside FDA for combination products. We have various tools in place which

12

begins, of course, with policy, publications, the statute, the regulations, the guidances for

13

our purposes as well as yours. But internally, we have actual staff manual guides to guide

14

our work. One concerns the issue of intercenter consults, which is for premarket or

15

product-specific activity; largely, the premarket space but postmarket, as well. And it

16

essentially gives us a process to ensure an efficient, timely engagement between centers on

17

combination product questions.

18

Basically, the default at FDA is towards consult on premarket questions, for example,

19

for combination products, but we also come up with agreements between the centers

20

where we don't think consultation is needed because the questions are very well

21

understood and case-by-case consultation isn't necessary or in some cases the expertise

22

really resides at the lead center, especially if a consultation isn't needed. But by and large,

23

it's the same consultation between the centers for your products.

24
25

In addition, we have a consultation and expectation for policy development.
Whether OCP or CDER or CDRH or CBER is starting a combination product policy project, the
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expectation is that we'll work together on it to make sure we're collaborating and

2

benefiting from each other's experience and expertise and are aligned in our thinking in

3

developing and implementing policy.

4

There are a variety of training tools at FDA and the training is provided to our staff,

5

just FYI, kind of appropriate to their expertise and responsibilities, whether it's premarket

6

or postmarket. And that's basically how we approach the collaboration issues. Next slide,

7

please.

8
9

So what's OCP? Just very briefly, I won't go through this in detail, but as referenced,
they have a variety of responsibilities, as indicated in the intro that James gave of me, but

10

basically what's important here is that we can be involved at any time with combination

11

products regulation. By and large, we're not involved with a given premarket review of the

12

combination products, but where there are novel questions where the centers think they

13

could use our help or where the sponsor would like us to get involved, we will be. So if you

14

want us to get involved with a given application, just let the lead center, CDRH in the case

15

of orthopedics, typically know through your submission process and they'll pull us in to try

16

to facilitate things, so mostly an issue again where there's something kind of novel going on

17

or if you're not quite seeing eye to eye with the centers or trying to work through things,

18

we're happy to help. Next slide, please.

19

So this idea of combined use, I mentioned earlier, I'm just mentioning this briefly

20

because I think it's significant in the sense that as you're thinking about development of

21

your products, they may or may not end up being a combination product depending on how

22

you're configuring them and how they need to be labeled. But if you're intending your

23

product to be used with another type of product, so an orthopedic intended to be used with

24

a drug, whether it's going to be packaged with it or coated with it or just reference it for

25

combined use, there are questions that can come up from that. So exactly what sort of
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data or information may be needed may vary from situation to situation and we'll be

2

hearing more about that later today. It's just important to bear in mind that there are

3

issues to think through here. For example, in the investigational space, if both, say a drug

4

and device are investigational for the use, you need it either as labeled for it and you're

5

studying them together for that use, we would consider that generally a combination

6

product for investigational purposes which enables you to have a single investigational

7

application. So for example, if it's a device-led scenario where it's an orthopedic and you're

8

adding a drug mix, an IDE would be appropriate and you could study everything together.

9

So there's an efficiency to that, as well. But that status may or may not survive marketing,

10
11

it depends on what the configuration is, what the labeling needs to be.
Important things to think about here are really what collaboration you might need

12

with sponsors and partners and supporters in terms of contractors that you work with,

13

there may be more need for expertise than you would if you weren't considering. If you're

14

used to marketing devices, for example, there's going to be questions about drugs that you

15

want to think about or understand, you need to bring some expertise into your company or

16

through consultants or otherwise to help you work through these issues.

17

Here are some hot topics. I think the software topic -- I'm not sure how significant

18

the software topic is actually in this context, but we'll talk more about it, if it is. But the

19

platform technology topic may be more significant because usually in the situation, we have

20

a family of orthopedic products, for example, and you want to bring a drug in and you're

21

trying to find a way to kind of leverage drug information across products, you might be

22

trying to develop a master file or an instrument or something to access information for the

23

drug. And this is from a platform scenario where you're trying to leverage information

24

across products and the ways to think about that, the main thing to think about here is

25

what can you leverage, what information will be applicable across combined use to
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combined use to combined use versus things you may need to develop independently for a

2

particular combined use with a particular device and a particular drug. So those are things

3

you can think through with the Agency. Next slide, please.

4

So in terms of additional information, not much to say here but basically, as far as

5

OCP goes, there's our webpage, as I mentioned, you can contact me, of course, if you have

6

questions about regulation in this space. Also, the combination products website, the

7

e-mail address is important to be aware of. If you want to ask questions of OCP, please

8

include that with your -- as a way to contact us by e-mail because that will help us to make

9

sure the right folks in our office and outside our office are involved with the process.

10
11
12

So with that, thank you very much, and I look forward to your questions and
discussion later on in the session.
DR. BERTRAM: Thank you very much, Barr. A lot packed in there, and I can speak

13

from personal experience of the great assistance that you and OCP provide, but again, a lot

14

of background in what you just presented. So thank you very much.

15

Going on to our next presentation, I'd like to introduce the presenter, Ms. Leigh

16

Hayes. Ms. Hayes began her career at FDA in 1998 and she currently serves as a lead

17

product jurisdiction officer in the Office of Combination Products or again, OCP. Before

18

joining OCP in 2003, she spent 5 years as a counselor in FDA's Office of Chief Counsel. She

19

received her law degree from the University of Tennessee and her bachelor's from Auburn

20

University.

21

Ms. Leigh.

22

MS. HAYES: Good morning. My name is Leigh Hayes and I'm the lead product

23

jurisdiction officer for the Office of Combination Products at FDA. Today I'm going to tell

24

you a little bit about OCP and explain about its history and various roles, and then I'm going

25

to spend the remainder of my presentation on classification and assignment considerations
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for combination products, as well as the pre-RFD and RFD processes for receiving an

2

assessment from our office.

3

First, I'll note our placement in FDA's organization. As you can see, we're in the

4

Office of the Commissioner within the Office of Clinical Policy and Programs. OCP is

5

currently comprised of 12 members, we're involved in numerous scientific, regulatory, legal,

6

and clinical activities. These activities include classification of medical products, whether or

7

not they're combination or non-combination products, and we also assign combination

8

products to the appropriate centers. We respond to internal and external inquiries; we

9

manage intercenter consults; we mediate between centers, as well as for sponsors; we

10

develop, review, and comment on policy regulations and guidance documents within the

11

Agency.

12

We also participate in agency-wide working groups. We attend public meetings and

13

make presentations, such as the one I'm making right now. We provide training for internal

14

staff and regulated industry. We participate in agency-wide IT activities and we develop an

15

annual report for Congress and we participate in international harmonization activities.

16

Now, focusing more on my particular team's responsibilities, I will discuss generally

17

the considerations we take into account when making classification and center assignment

18

decisions for combination products. And at the foundation, we look to our statutory

19

definitions. We consider the definitions of a drug and device and the Federal Food, Drug,

20

and Cosmetic Act, as well as the definition of biological product set forth in the Public

21

Health Service Act.

22

To implement these definitions, FDA developed regulations regarding modes of

23

action for drugs, devices, and biological products. These same definitions also apply to

24

their constituent parts that might comprise a combination product. And to further clarify

25

how we view device and drug classifications, we published a guidance in 2017. I note that
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this guidance does not pertain to biological products, it focuses solely on drug and device

2

classifications, and we explain how we currently view chemical action when applied to

3

drugs and devices.

4

In the next slide, I've included a few basic general examples of combination products

5

that are what we refer to either as single-entity or as co-packaged combination products.

6

The single-entity combination products are physically or chemically combined, such as a

7

prefilled syringe, a transdermal patch with a drug, a stent that elutes drug, and a bone void

8

filler with antibiotics. I will touch again on that last category in the upcoming slides. And

9

regarding co-packaged products, of course, they are device and drugs packaged together as

10
11

in a first-aid kit and the other examples that you see here.
There are two other categories of combination products and those pertain to

12

separately packaged products intended for use together. These are products that are

13

individually specified to be used with one another to achieve the intended therapeutic

14

effect, such as a drug intended for use with photodynamic therapy. The last category of

15

combination products pertains to a product packaged separately for investigational use.

16

We encourage sponsors with questions about these or any other classification and

17

assignment questions to contact OCP for assistance.

18

I'll also take this opportunity to quickly note what is not a combination product

19

because we do get those questions from time to time, as well. Two drugs used together are

20

not considered to be a combination product because they are the same type of medical

21

products. Neither is a drug with a cosmetic or a food that would be a medical product

22

combined with a non-medical product.

23

So this brings me to how our office decides center assignment of combination

24

products and even though I say that we decide, it is OCP's decision ultimately, but we don't

25

make this decision in a vacuum. We work with the centers at CDRH, CBER, and CDER, we
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work with OCC and we rely very heavily on the expertise that the centers and the legal

2

counsel provide to us. And sometimes there will be questions that might come in to the

3

centers first and the centers will reach out to OCP because an RFD or a pre-RFD is not

4

required for every product. It only is necessary if a jurisdiction is unclear or in dispute. So

5

whether or not someone comes in first to a center or reaches out directly to OCP, we work

6

together.

7

And if you were to come to OCP first with a pre-RFD or an RFD submission, which I

8

will discuss shortly, we would look to see whether we can determine the primary mode of

9

action of the product, or PMOA. I referred to the drug, device, and biological product

10

modes of action earlier and a mode of action is defined as the means by which a product

11

achieves its intended therapeutic effect or action.

12

As a logical extension of that definition, the primary mode of action is defined as the

13

single mode of action of a combination product that provides its most important

14

therapeutic action, and the most therapeutic action is the mode of action expected to make

15

the greatest overall intended therapeutic effects of a combination product.

16

We use PMOA or the algorithm that I'm about to discuss to determine the lead

17

center for a combination product. The lead center handles the combination product

18

submission and consults with the other center or centers during the review process. So if

19

the PMOA is that of the drug, it's assigned to CDER; that of a device, to CDRH; and a

20

biological product to either CBER or CDER based on the transfer agreement of 2003 that

21

shifted certain biological products, such as some therapeutic proteins, from CBER to CDER's

22

purview.

23

However, I note that sometimes PMOA is difficult to determine. There could be

24

several reasons for that, such as the product is very early in development or perhaps there

25

are two completely different modes of action, neither of which might be subordinate to the
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other, and I'll provide an example of that in a moment. But when we can't determine

2

PMOA, we use the assignment algorithm set forth in the regulations. We first look to see

3

whether there's another center that regulates other combination products that present

4

similar safety and effectiveness questions; we look at whether the indications for use,

5

ingredients, modes of action are similar; and if there's no center that regulates another

6

combination product that presents similar safety and effectiveness questions, we turn to

7

the second tier of the algorithm and that tier requires us to assign the combination product

8

to the center with the most expertise to review it. Here, we would look at the most

9

significant safety and effectiveness questions presented by the product.

10

Here are some examples of products assigned based on PMOA and these are drug-

11

eluting stents, for example, and drug-eluting discs. In the case of the stent, the device, of

12

course, is a stent that opens the artery, and the drug constituent part is the drug that elutes

13

from it to prevent inflammation and restenosis, and the PMOA would be that of the device

14

and the product would be assigned to CDRH.
And another example would be the disc and in this case, the drug is the one that

15
16

provides the chemotherapy for the brain tumor and the device provides the delivery of the

17

drug and in that case, the PMOA would be that of the drug and it would be assigned to

18

CDER.

19

So moving on, I've got a couple of examples of products that could be assigned using

20

the algorithm. Again, this is a hypothetical example of a contact lens coated with a

21

glaucoma drug and as the slide states, the lens corrects the vision, the drug treats

22

glaucoma, both have independent modes of action, and in this case there are no prior

23

assignments of products that contain a contact lens and a glaucoma drug for these

24

indications and so we would look at the greatest questions of safety and effectiveness, and

25

in this case they would relate to the clinical performance and characterization of the drug,
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while the questions related to the vision-correcting lens are considered more routine and so

2

that product would then be assigned to CDER.

3

And here is a second example that we would use regarding an algorithm assignment

4

and in this case, it is a spinal fusion device that is coated with a therapeutic protein and

5

here it's intended for degenerative disc disease and it would be assigned to CDRH based on

6

the greatest questions of safety and effectiveness raised by the combination product.

7

So regarding some considerations that the Agency would look into regarding

8

orthopedic combination products, I'll mention, as an example, for instance, some spacers

9

and bone void fillers combined with antibiotics, and in order to decide whether such

10

combination products would be assigned to CDER or CDRH, we would consider indications

11

for use as a start. For example, we would consider whether the product is intended to

12

prevent an infection or treat an existing infection. We might ask whether the drug elutes

13

and if so, for how long and to achieve what purpose. We might also look at the timing of

14

the surgery and the patient population, is it a second stage of a revision procedure, for

15

example.

16

And now I will switch gears a bit to talk about the pre-RFD and RFD processes. If you

17

are interested in submitting a pre-RFD or an RFD to OCP about any product that you have,

18

you can do so, and as I mentioned it's not necessary, but it is whether or not your product's

19

jurisdiction may be unclear or in dispute. And we work, as I said, with the centers and with

20

OCC to make our decisions and as the slide explains, there are some differences between

21

the pre-RFD and RFD processes.

22

With a pre-RFD, it's often helpful for products in early development. You would

23

receive a non-legally binding decision, it's an interactive process, there's no page limit and

24

there is less information required for a pre-RFD as compared to an RFD, and our goal is to

25

respond within 60 days.
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With an RFD we often see those for well-characterized and well-configured products,

2

it is a legally binding decision, and the process is not interactive. If it is screened and filed

3

as complete, you won't hear from us again until you receive the decision because we have

4

so many internal procedures that we must follow to make sure we meet that statutory

5

deadline that you won't hear from us again until after, and the regulations require that the

6

submission be 15 pages only and those requirements are laid out in 21 C.F.R. 3.7. And

7

again, that decision will be issued within 60 days.

8

And I have included, again, some links here, if you're interested in the guidances

9

regarding how to make these types of submissions as well as an FAQ page, and that is very

10

helpful to include what you need in these types of submissions -- and this brings me to the

11

next page -- because we run into some common themes when screening submissions. For

12

example, we often don't receive necessary detail about product composition. For example,

13

ingredients could be either missing or large ranges of a certain ingredient could be listed.

14

We also see vague or contradicting indications for use and claims in some

15

submissions. Additionally, in some RFDs there's inadequate information about PMOA or

16

modes of action. Rather, there's an assertion with no or very little support.

17

Another issue we see is that some sponsors try to apply a PMOA analysis to a non-

18

combination product and PMOA only applies to combination products with distinct

19

constituent parts.

20

Finally, I'll note here that some sponsors will cite to prior products that are not

21

appropriate precedents for their combination product. For instance, if indications for use,

22

ingredients, and modes of action of the prior product are not like yours, it's not an

23

appropriate precedent. A product that is a bone void filler with an antibiotic, for example,

24

that's intended to treat an infection, is not like a wound dressing with a drug intended to

25

prevent bacterial colonization within the dressing.
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So again, I have included some cites in my presentation, and here's a slide that

2

captures these resources together and includes those links to them. I hope that you have

3

found this information helpful and if you have any questions for me or for OCP, please feel

4

free to contact our general mailbox and it's monitored daily in the event that someone's out

5

of the office, and we use it to manage and track all of our inquiries. Our goal is to respond

6

to let you know that your question has been received within two business days. And I've

7

also included a link to our webpage containing additional information about our office.

8

That brings me to the end of my presentation. Thank you very much for your time.

9

DR. BERTRAM: Ms. Hayes, thank you so much. I can speak from my own -- again,

10

own personal experiences and one of the hats that I wear, how difficult of a job that is and

11

the efforts that you oversee. I don't know if any of you in the audience have seen any of

12

my other presentations, but my wife will indicate that I like to crack bad dad jokes and one

13

of the reasons I argue that I have no hair on the top of my head is given my past years of

14

trying to figure out jurisdiction of some products. So again, I'm very appreciative of your

15

presentation, and not an easy task.

16

So before transitioning to our next speaker, I just want to put a quick plug in, anyone

17

who has questions, again, please send them to the OHT 6 feedback inbox so we can get

18

those in place for the moderator and the panelists at the end of the session.

19

With that, I'm going to introduce our next speaker, Ms. Susannah Gilbert.

20

Ms. Gilbert is a Policy Analyst acting as a Q-Submission program lead in the Office of

21

Regulatory Programs, or ORP, in CDRH's Office of Product Evaluation and Quality. I'll call it

22

OPEQ going forward. In this position she works to support Q-Submission Program

23

development, manage daily program operations, and support both FDA review teams and

24

external stakeholders by answering questions and providing information about Q-Sub policy

25

and practices. Ms. Gilbert joined CDRH in 2014 and she received her bachelor's and
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master's degrees in biomedical engineering from Brown University.

2

Ms. Gilbert.

3

MS. GILBERT: Thanks so much for that introduction. So as you all just heard, I'm

4

Susannah Gilbert and I'm a Q-Submission program lead in ORP and today I'll be talking

5

about pre-submissions, which are part of the Q-Submission Program. Next slide, please.

6

I'm going to start today by introducing you to the Q-Submission Program. You'll

7

soon learn, if you don't already know, that there are several different types of

8

Q-Submissions. We don't have time today to discuss them all, so I'm going to tell you about

9

the most common type, pre-submissions. I'll then share some useful information about

10

what to include when submitting a pre-submission, as well as some overall ideas of the

11

review process. Next slide, please.

12

The Q-Submission Program, or as we say, the Q-Sub Program, has evolved over time

13

based on both industry and FDA needs. I want to briefly provide some background for you

14

before we start getting into the details.

15

If you've been in this industry for a number of years, you may remember that the

16

Q-Sub Program actually started with pre-IDEs. Pre-IDE program was initially established in

17

1995 as a way to request feedback on future IDE applications. At that time, these

18

submissions were intended to discuss only IDEs and not any other types of submissions.

19

Over time, as everyone saw how useful these submissions were, the program

20

expanded to include requests for feedback about future submission types other than IDEs

21

and so it began to include pre-PMAs, pre-510(k)s, and pre-HDEs, as well. This was reflected

22

when the pre-submission program, or as we say, the pre-sub program, was established in

23

2013 as a mechanism to request feedback on planned marketing submissions, and a pre-sub

24

guidance document was released in 2014.

25

As the program continued to grow, both in the number of submissions received by
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FDA and to include different types of feedback requests, the pre-sub program has further

2

evolved into what is now the Q-Submission Program. This program now includes pre-subs

3

as only one type of Q-Sub, but also includes other types of requests for feedback and

4

interactions. A new Q-Sub guidance document that reflects the program changes and

5

explains the different types of Q-Subs was released in 2019. Next slide, please.

6

That brings us to today's Q-Sub Program. As a whole, the Q-Sub Program is a

7

voluntary program that provides a mechanism to request interactions with the FDA related

8

to medical devices submissions. The requests that come in to FDA are called Q-Submission,

9

or Q-Sub, and these can be used to discuss topics related to medical devices at different

10

stages of product development, as well as to request different types of interactions or

11

feedback from FDA.

12

The Q-Sub Program is made up of many different types of Q-Subs. Each of these

13

Q-Sub types have a unique purpose and they can request various types of FDA feedback or

14

interactions. They also have unique review times associated with each of them. When FDA

15

receives a Q-Sub, it is identified as one of these Q-Sub types when we receive it so that we

16

can keep track of what you're looking for in that submission. Next slide, please.

17

This slide shows most of the different types of Q-Subs that all fall within the Q-Sub

18

Program. Even though they may have different types -- specific purposes, all Q-Subs

19

provide a way to request feedback or interactions with FDA. Q-Sub types can very well be

20

based on the stage of product development and type of interaction being requested.

21

For example, some Q-Subs request feedback about FDA deficiency around another

22

submission, like a submission issue request, and request certain formal determinations that

23

are not standard with marketing submissions, like a study risk determination Q-Sub, and

24

some request only a meeting to discuss future studies but not any written feedback from

25

FDA, which would be an informational meeting. These are just a few examples of specific
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Q-Subs that each provide a different type of feedback. Based on these defenses (ph.),

2

Q-Sub types have unique review processes and timelines associated with them. All of the

3

specific Q-Sub types are discussed in the Q-Sub guidance document, but today I'm going to

4

focus only on one particular Q-Sub. Next slide, please.

5

Today I'm going to focus on pre-submissions, or pre-subs. One thing I want to

6

emphasize right away is that Q-Subs and pre-subs are not the same. Since the Q-Sub

7

Program was previously called the pre-sub program, you may sometimes hear these terms

8

used interchangeably. However, it's important to remember that pre-subs are actually a

9

subset of Q-Subs and they're only one type of Q-Submission. Using the correct terminology

10

to discuss the Q-Sub Program and the specific types of Q-Subs helps to make sure we

11

understand what type of interaction or feedback a submission is looking for and helps to

12

prevent any miscommunication. Next slide, please.

13

Since we mentioned that the Q-Sub Program was established after continued growth

14

of the pre-sub program, I wanted to give you an idea of how many pre-subs we receive each

15

year. This graph shows the number of pre-subs received by FDA and the number of pre-sub

16

meetings held each fiscal year from 2013 to 2020. This data only includes pre-submissions,

17

which make up approximately 70% of all Q-Subs. And as you can see, we receive quite a

18

few pre-subs and the number is constantly increasing.

19

During the 7-year time period shown here, the number of pre-subs increased

20

somewhere between 4 to 17% each year. It also included the number of pre-sub meetings

21

held each year, so you can see that we hold meetings for about 50% of all pre-subs

22

submitted. I want to quickly note that not all pre-submissions request a meeting, this is

23

why the number of meetings held is not the same as the number of pre-subs received.

24

We'll get into more about that shortly. Next slide, please.

25

So let's get into the details of pre-subs. A pre-submission is a formal request to the
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FDA for feedback that will be provided in the form of a written response and possibly a

2

subsequent meeting prior to intended marketing submission or IDE. There are two types of

3

pre-subs, depending on the type of interaction being requested. These are pre-sub

4

meetings and pre-sub written feedback requests.

5

In a pre-sub meeting request, the FDA provides written feedback followed by a

6

meeting. In a pre-sub written feedback request, only written feedback is provided.

7

Although they have different feedback mechanisms, both pre-sub meetings and pre-sub

8

written feedback requests serve the same purpose and can be used to discuss issues

9

relevant to a planned premarket submission, IDE, accessory classification request, or CLIA

10

waiver. Next slide, please.

11

While all pre-subs are intended to request feedback about a future IDE or

12

premarketing submission, the specific purpose can vary widely and so I thought I'd share

13

some common reasons you may want to submit a pre-sub. It's often helpful to submit a

14

pre-sub early in the device development process, for example, before completing too many

15

long-term or expensive tests like animal studies. A pre-sub early on can be used to ask FDA

16

specific questions that could help guide your product development and get answers to help

17

you develop protocols for future studies and testing.

18

Pre-subs can also be used before submitting an IDE or even prior to conducting a

19

clinical study that doesn't require an IDE -- be considered not a significant risk or event.

20

And people also find pre-subs helpful in preparing a marketing submission to help

21

understand what they should include in their submission packet. Regardless of the specific

22

purpose, all pre-subs are a way to ask specific questions and receive FDA feedback. Next

23

slide, please.

24
25

Pre-subs are the most common type of pre-submission and form about 70% of all
Q-Subs and while they provide many benefits, it's also important to understand what is and
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

3232

1

is not considered a pre-sub. Pre-subs are always voluntary and are not required prior to a

2

marketing submission. A pre-sub is used to answer the specific questions included in your

3

submission. We may sometimes communicate other thoughts identified during the review;

4

however, the focus will be to address the questions asked.

5

Each pre-sub typically consists of a one-time exchange of information. While

6

multiple pre-subs may be submitted to discuss the same device, after FDA feedback has

7

been provided and possibly a meeting held, that pre-sub is closed. If you have additional

8

follow-on questions, that's definitely fine, but they should be submitted as a new pre-sub.

9

Multiple pre-subs can be submitted to discuss different topics for the same device

10

throughout its development cycle, including an updated discussion based on prior feedback,

11

but each of these new requests for feedback should be a new pre-sub.

12

In contrast, a pre-sub is not a mechanism to ask questions about a submission under

13

review or simple clarification questions that can be readily answered by the lead reviewer.

14

A pre-sub is also not the correct mechanism to use to request a formal classification for

15

your device.

16
17
18
19
20

Lastly, a pre-sub is neither a pre-review of a marketing submission or IDE, nor is it a
mechanism for FDA to design nonclinical tests or clinical study protocols.
One other thing to know about pre-subs is they're the only type of Q-Sub that have
MDUFA IV commitments. Next slide, please.
When preparing a pre-sub, there are some things that would be helpful to include to

21

facilitate FDA review. First, the cover letter of your submission should clearly state the

22

Q-Sub type -- in this case, a pre-submission -- as well as if you are requesting written

23

feedback only or both written feedback and a meeting. If you're requesting a meeting, your

24

pre-sub should also have three meeting date options for FDA to consider. All pre-subs

25

should have specific questions that FDA can respond to in the written feedback. We
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generally recommend that you only include three to four substantial topics in a pre-sub.

2

We have found that this facilitates providing useful feedback and meaningful discussion

3

within the time frame of a pre-sub.

4

While your pre-sub doesn't have to include everything about your product, it should

5

have sufficient background information and product information for FDA to address the

6

questions you're asking. You should also provide any related regulatory history to identify

7

the Q-Sub number for any previous Q-Subs that you may have submitted for the same

8

device. Next slide, please.

9

Since pre-subs are the only type of Q-Sub that have MDUFA IV commitments, I want

10

to go over some of the performance goals and requirements that are included in the

11

MDUFA IV commitment letter. These commitments include using an acceptance review

12

checklist to help make sure the pre-subs include the information needed for FDA to conduct

13

the review.

14

There are also commitments for scheduling meetings. Pre-submission meeting

15

requests should include three possible meeting dates for FDA to consider and FDA picks one

16

of those dates or prepares alternatives during the initial review -- FDA and the review team

17

and the submitter agree on the meeting date or day 30.

18

There is a MDUFA IV goal to send written feedback by day 70 or 5 days before the

19

meeting, whichever is sooner. And the pre-sub performance goals are based on -- of

20

written feedback within this time frame for a fixed number of pre-subs each year. There is

21

also a MDUFA IV commitment for submitters to send in meeting minutes within 15 days

22

after a meeting is held. Next slide, please.

23

Now that I've gone over what pre-subs are, I want to share a little overview about

24

what the process looks like. This figure shows an overview of the pre-sub review process.

25

The purple boxes are related to meeting activities and will only be included in pre-sub
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meeting requests where the blue boxes are part of the process for both pre-sub meetings

2

and pre-sub written feedback requests. As I mentioned, in the MDUFA IV commitments,

3

this figure shows that all pre-submissions start with an acceptance review, or RTA review;

4

it's conducted in the first 15 days. If a meeting is being requested, your submission should

5

include possible meeting dates and the review team will work with you to determine a

6

meeting date during this RTA review time period. If a meeting date is not confirmed by the

7

end of RTA review, it should be done by day 30.

8
9

After the acceptance review, a substantive (ph.) review is conducted throughout the
rest of the review time until feedback is sent. For pre-sub written feedback requests,

10

feedback should be sent by day 70 and for pre-sub meeting requests, written feedback

11

should be sent either by day 70 or 5 days before the meeting, whichever is sooner. You'll

12

always receive that written feedback before the meeting.

13

In the case of meeting requests, the meeting is typically held by day 75 and then

14

once the meeting is held, it's important for meeting minutes to be submitted to the FDA

15

within 15 days to make sure everyone is on the same page about the meeting takeaways.

16

Next slide, please.

17

In addition to the information on this slide, I've also included some resources that

18

may be helpful on preparing pre-submissions. The Q-Submission guidance document is the

19

most comprehensive source of information about Q-Subs and discusses both pre-subs, as

20

well as all the other types of Q-Subs.

21

DR. BERTRAM: Thank you, Ms. Gilbert.

22

MS. GILBERT: So that concludes my presentation today. I want to thank you all for

23

joining me. I'm happy to take your questions during the discussion at the end of the

24

session, thanks.

25

DR. BERTRAM: Sorry about that. Thank you, Ms. Gilbert, greatly appreciate your
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2

insights and your assistance with the Q-Sub Program.
Next up, also residing in CDRH is Mr. Daniel Ramsey. Mr. Ramsey received his

3

bachelor's degree in biomedical engineering from Rensselaer Polytechnic Institute and a

4

master's in mechanical engineering from Case Western Reserve University. Mr. Ramsey

5

joined FDA in 2011 and has worked as a lead reviewer and team lead in OHT 6 prior to

6

joining the Office of Clinical Evidence and Analysis in 2020 as a team lead.

7

With that, I turn it over to Mr. Ramsey.

8

MR. RAMSEY: My name is Daniel Ramsey and I am the team lead in the Policy and

9

Operations Team in the Office of Clinical Evidence and Analysis, and I'll be talking to you

10

today about our experience with the Breakthrough Devices Program and Safer Technologies

11

Program.

12

So as far as disclaimers, I have no financial relationships to disclose and as it says,

13

the views expressed are my own and do not necessarily reflect official policy of HHS or FDA.

14

So as an introduction, and to provide a little context for these programs, I wanted to

15

start with the CDRH vision statement, that "Patients in the U.S. have access to high-quality,

16

safe, and effective medical devices of public health importance first in the world." The

17

Breakthrough and STeP programs are two examples of CDRH implementing this vision.

18

Their goal is to streamline the review of devices or device-led combination products which

19

improve upon the safety and/or efficacy of the current standard of care in the U.S. We'll

20

now discuss in a little more detail the specifics of the Breakthrough and STeP programs.

21

First, we will go over the Breakthrough Devices Program.

22

As was previously stated, the goal of the Breakthrough Devices Program is to ensure

23

more timely access to certain devices and device-led combination products. The

24

breakthrough program is focused on devices which provide more effective treatment or

25

diagnosis of life-threatening or irreversibly debilitating diseases or conditions. This program
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is based on the updated Section 515B of the Food, Drug, and Cosmetic Act which was

2

revised by the FDA Reauthorization Act of 2017. I would like to note that this is a voluntary

3

program and is separate from a premarket decision on marketing applications. Sponsors do

4

not need to request breakthrough designation prior to submitting a marketing application

5

of any kind.

6

The intent of the Breakthrough Devices Program is to expedite the development and

7

review of these innovative medical devices of public health importance. This includes the

8

option for increased collaboration between FDA and a sponsor during product

9

development, prioritized review of a marketing application, as well as the potential for

10

additional considerations of uncertainty and pre-/postmarket balance during premarket

11

review.

12

It should be noted that with these features, the regulatory and statutory standards

13

are not changing for the marketing submission reviews of breakthrough devices. For

14

example, the evidentiary bar for approving a PMA of a breakthrough device is still

15

reasonable assurance of safety and efficacy.

16

So for eligibility concerns or considerations, rather, the Breakthrough Devices

17

Program is available for devices and device-led combination products which would be

18

subject to a future marketing authorization such as PMA, de novo, or 510(k). Eligibility for

19

Breakthrough is specified in Section 515B(b) of the Food, Drug, and Cosmetic Act. I will

20

discuss breakthrough criteria in the next few slides.

21

The first criterion of breakthrough eligibility is that a device should provide for more

22

effective treatment or diagnosis of life-threatening or irreversibly debilitating human

23

diseases or conditions.

24
25

In addition, the device must meet any of the below subparts of Criterion 2, which
are: It represents a breakthrough technology, there are no cleared or approved
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alternatives, it offers significant advantages to existing alternatives, or its availability is in

2

the best interest of patients. Specific considerations for both criteria are discussed in the

3

breakthrough devices guidance document which is linked at the end of the presentation.

4

This is an example timeline for a breakthrough device designation request. The

5

review starts on day 0 when the submission is received. FDA intends to interact with the

6

sponsors by day 30, either with a final decision, a comprehensive letter of FDA questions

7

(referred to as an AIRQ letter), or a notice that additional questions will be sent to the

8

sponsor via e-mail in an interactive review process. If an AIRQ letter is sent, the sponsor

9

has 15 days to respond to it. Note that the AIRQ letter does not stop the review clock, so if

10

you believe that you have a comprehensive response to the request before the 15 days,

11

then you can certainly submit to FDA and this would give the review team more time to

12

review the responses. This review has a statutory deadline of 60 days, at which point a final

13

decision of grant or deny will be made and a letter sent to the sponsor.

14

Once designated as a breakthrough device, there are several additional types of

15

interactions with FDA available. These are intended to allow a more focused and

16

collaborative dialogue throughout the review process. Interactions can be general, such as

17

the data development plan, or more specific and focused, such as the sprint discussion.

18

There is also the option for getting FDA agreement on a clinical protocol or of requesting

19

regular status updates, informally.

20

This is a pie chart of the granted breakthrough designations across various device

21

panels in CDRH. As you can see, the orthopedic panel has about 10% of granted

22

designations.

23

This is a chart of the market authorized breakthrough devices across various device

24

panels in CDRH. As you can see, the orthopedic panel has three market authorizations,

25

which is about 10% of the total, similar to the percentage of granted.
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Next, I'd like to talk a little about the Safer Technologies Program for medical

2

devices, sometimes referred to as STeP. This program serves as a complement to the

3

Breakthrough Devices Program as it has similar goals of expediting development and review

4

for certain types of medical devices. However, as I'll discuss more later, the focus is on

5

safety improvements.

6

By way of background, in 2018, FDA released the Medical Device Safety Action Plan

7

which outlines the vision for how the Agency can continue to enhance its programs and

8

processes to assure the safety of medical devices. The STeP program was motivated by the

9

plan's objectives and serves, as I said, as a complementary program to Breakthrough.

10

This program has some similarities to Breakthrough in terms of its operations;

11

however, as you can see, it's focused on safety improvements in conditions which are less

12

serious than those eligible for Breakthrough. Like Breakthrough, it is also a voluntary

13

program for manufacturers.

14

The STeP program is relatively new, having been launched earlier this year. The

15

intent was to model it after the Breakthrough program to account for devices which may

16

not be addressing as serious conditions as Breakthrough but still providing a safety

17

improvement for patients. Since STeP was only launched recently, we don't have detailed

18

metrics yet, but I can say that as of September 30th there have been five granted entrance

19

requests.

20

Just like the Breakthrough Devices Program, STeP is for devices or device-led

21

combination products which are subject to a future marketing authorization by PMA, de

22

novo, or 510(k).

23

Here is a list of the specific eligibility factors discussed in the guidance. As I noted

24

previously, devices seeking eligibility for STeP should not be eligible for Breakthrough due

25

to the less serious nature of the condition. Also, the benefit-risk profile of the device
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should be significantly improved through a substantial safety innovation. There are four

2

possible subcategories of this type of improvement, including reduction in a known serious

3

adverse event, reduction in the occurrence of a known failure mode, reduction in the

4

occurrence of a known use-related hazard or use error, or finally, an improvement in the

5

safety of another device or intervention.

6
7

So again, as you can see, the STeP program is modeled after Breakthrough and the
benefits and principles are very similar to the Breakthrough Devices Program.

8

And this is a sample timeline for the STeP program. Procedurally, it's the same as a

9

breakthrough designation request but, as noted, the eligibility factors for STeP differ from

10

what is needed for Breakthrough. The bottom left of the slide includes a list of features of

11

the STeP program. These are very similar to Breakthrough and include options such as

12

sprint discussion, data development plan, standard pre-submission, and the option for

13

regular status updates.

14

So I've spoken a lot about the features of the programs and FDA review, but would

15

like to emphasize that this is a shared commitment between FDA and a sponsor, and that

16

we understand that it is resource intensive for both parties to participate in these

17

programs.

18

So in summary, we believe the Breakthrough Devices and Safer Technologies

19

Programs will help patients have more timely access to innovative technologies helping to

20

support CDRH's vision for U.S. patients to have access to high-quality, safe, and effective

21

medical devices of public health importance first in the world.

22

And here are some links to the mailbox for questions related to Breakthrough

23

Devices and Safer Technologies Programs, please use those. Also at the bottom is links to

24

the guidance documents for the Breakthrough Devices and Safer Technologies Programs.

25

Thank you. This is the end of my presentation.
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DR. BERTRAM: Thanks much, Mr. Ramsey.

2

This brings us to our first presenter discussion and again, just a great thank you to

3

everyone so far, the day is flying by. Before jumping into the discussion, though, I would

4

like to introduce our moderator, Dr. Laurence Coyne.

5

Dr. Coyne serves as the Division Director of the Division of Restorative, Repair, and

6

Trauma Devices in the Office of Orthopedic Devices. Prior to his current position, Dr. Coyne

7

has a 31-year career in FDA, has also included serving as an Assistant Director in OHT 6, a

8

branch chief in the Office of Device Evaluation, and a manager at the Winchester

9

Engineering and Analytical Center, and a materials research engineer in CDRH's Office of

10

Scientific Technology. Dr. Coyne has a doctoral degree in polymer science and engineering

11

from the University of Massachusetts at Amherst and a bachelor's degree in chemical

12

engineering at Tufts University.

13

With that, Dr. Coyne.

14

DR. COYNE: Thank you very much, Dr. Bertram.

15

We have a series of questions which I'll begin to proceed upon. The first question I

16

would have is for Mr. Weiner. Your presentation spoke to the possibility of separate

17

marketing applications to more than one center for select cross-labeled combination

18

products rather than a single marketing application. Could you expound upon the

19

circumstances under which separate marketing applications might be considered

20

appropriate?

21

MR. WEINER: Sure. So briefly, the cross-labeled combination product category

22

submission is sort of this special case the U.S. has and it's kind of -- I think we're talking

23

about the combined use concept. The idea here is that products will need to be -- kind of

24

need to be used together, they'll label these together, it's a fully precise relationship, so this

25

doesn't happen every day, it's a really rare situation but it does come up. Just to give some
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context for that. So in this context you've got an orthopedic product and I guess, a drug for

2

use with it and they actually need to be used simply together and the labeled use together.

3

If that happens, it needs to be in the category. If that weren't the case, you just had a drug

4

go on the market and a device on the market for separate distribution even though they

5

would be used in the same setting together, they'd always have a separate application, one

6

for the drug and one for the device. But where it's a combination product, there's an

7

option and basically, it's generally up to the sponsor whether they want to have a single

8

application for the combination product, which we generally recommend this practice -- it's

9

more efficient to have a single application, it's easier to coordinate, it's easier to manage

10
11

the time and considerations, etc.
But they also can have two, if they want to, and this kind of goes to the platform of

12

concepts, as well, where you may have a device and there's a cross-labeled relationship, but

13

there's also a notion that the device can be used with other drugs in the future or vice

14

versa, there might be reasons to keep the application separate so it's where you see the

15

update of the device or the drug and supplements and have it open up questions for the

16

other constituent part, as well, so that is why there should be an option there.

17

That said, the Agency can require a single application when we think we really need

18

one and we also could potentially say that we need separate applications, I don't think

19

we've done that to date, but we could, but the Cures amendments basically specified that

20

both are available, essentially, and that there's an option for the Agency to require a

21

particular approach if we think appropriate.

22

DR. COYNE: Thank you very much, Mr. Weiner.

23

Next question is for Ms. Hayes. Given that a pre-RFD differs from an RFD in that

24

there are fewer stipulations for the content and information to be provided, as well as no

25

page limitations, could you speak more to general recommendations for expectations from
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2

the content of a pre-RFD in terms of making the most effective use of it?
MS. HAYES: Certainly. In a pre-RFD we expect a few basic requirements and that is

3

the indication for use, the ingredients that will be used, how much of those ingredients with

4

a range. It could also affect where a product could be assigned. So we would like to see at

5

least a few basic things with regard to indication for use, ingredients, the range of

6

ingredients, and then an explanation of how the sponsor may believe that the ingredients

7

work to achieve that indication for use.

8

But beyond that there is much more flexibility with a pre-RFD. For example, a

9

sponsor does not have to make a recommendation to a center because they may not know,

10

and with a pre-RFD they could come in with a lot more information than they would be able

11

to contain in a 15-page RFD. They could come in with questions. We often go back and

12

forth with sponsors to make sure that we understand exactly what they are asking, what

13

they need to have addressed, and it's a very interactive process, whereas with an RFD, it's

14

not, as I mentioned in my presentation. But with a pre-RFD, we are very much there to help

15

serve the sponsor to make sure that they get their pre-RFD and the information that we

16

need to make it robust in a manner that we can review and we work very closely with

17

sponsors to do that.

18

And so we would say there's some sponsors who come in who have it all in the

19

package and ready to go, and others that really need some guidance and we're happy to do

20

that. So with regard to an expectation from a pre-RFD, we don't really have any beyond the

21

basics that I just mentioned, but we're there to help in any way that we can.

22

DR. COYNE: Thank you very much, Ms. Hayes.

23

Next question I would have is for Ms. Gilbert. Could a request for a written feedback

24

only without a meeting potentially lessen the review turnaround time for a pre-submission?

25

MS. GILBERT: Thanks for that question. So it really depends on the review team and
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the constraints they have with their work time. Usually, it's going to take about 70 days,

2

there are situations where they might be able to work on it sooner and get to it sooner, but

3

we don't like to say that they definitely would provide feedback sooner if it was written

4

feedback instead of having a meeting.

5

That being said, often the meeting and scheduling a meeting can be a time-limiting

6

effect, so there may be a meeting after day 75, which is why we always say the feedback

7

will be provided by day 70 or 5 days before the meeting, so even if there's no time that

8

works for everybody before day 70 or 75, we will have that feedback by day 7.

9
10

DR. COYNE: Thanks very much, Ms. Gilbert.
I'll proceed with the next question, which is for Mr. Ramsey. Breakthrough Device

11

Criterion 2C states in part that a candidate breakthrough device should offer significant

12

advantages over existing approved or cleared alternatives, which would seem to indicate

13

that only medical devices should be considered as alternatives. What if the alternative

14

treatment corresponds to, for example, a marketed drug therapy rather than a marketed

15

device, is this criterion still potentially applicable?

16

MR. RAMSEY: Thanks, Larry. So to answer that question, I would point to the

17

breakthrough guidance document which does, in the discussion about marketed

18

alternatives, does reference that we do intend to consider, as part of our determination of

19

whether or not there are cleared or approved alternatives, there's a drug or a biological

20

product, device or combination product for which FDA has granted marketing authorization.

21

So I think that those could factor into the decision of whether or not a market-

22

authorized product exists, but I would say that due to some of the nuances of technology in

23

considering if the intended use and intended patient population is truly the same for that

24

product as it would be for the potential breakthrough device, that would be something that

25

would need to be decided within the context of a given submission.
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DR. COYNE: Thanks very much, Mr. Ramsey.

2

Next question is again for Mr. Weiner. Could you speak to what are considered

3

appropriate manufacturing controls for a combination product? In consideration of what

4

may be different requirements or expectations by center, would there be any differences

5

for, say, a single-entity combination product as opposed to combination products consisting

6

of co-packaged entities?

7

MR. WEINER: Sure. There's a fair bit packed into that, so I would note before

8

starting and to answer it live, that we have a pretty substantial final guidance that came out

9

a few years ago on CGMP for combination products. I'm not sure it's referenced expressly

10

in the slides, but you can get to it through the link at OCP's webpage, which people should

11

definitely take a look at it to get familiar with the program.

12

Having said that, as I mentioned in the presentation, the basic idea in the

13

postmarket setting is we try to establish streamlined approaches to facilitate compliance

14

and minimize redundancies, etc.. So under Part 4(a) -- 21 C.F.R. Part 4(a), we've got the

15

CGMP requirements for combination products and what they basically say is that you get to

16

choose a base set of CGMPs, either the 211s for drugs, from C.F.R. 211 CGMPs or the quality

17

system regulation for devices, Part 820. The manufacturer can pick which one they want to

18

have as the base, although typically it will be associated with PMOA because generally

19

you've got a facility that makes devices and they're having it come to your device site or

20

vice versa, so you want -- people typically want to use the same approach they've used for

21

non-combination products.

22

In any event, you pick your base set and then the regulation calls out additional

23

requirements from the other sets. So it's a drug-device combination product and you've got

24

an 820 base and there are specified requirements from the Part 211s you also need to

25

demonstrate compliance with, and that's across the board for any facility that's making a
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combination product, so whether it's a single entity or a co-package, that will still be the

2

case. Cross-labeled products are an exception because basically typically, the constituent

3

parts are being made at separate facilities for separate distribution and we've said that

4

they can simply comply with the requirements associated with that constituent part type.

5

But if we go back, it's a single entity, it's always for the same general approach and that's

6

where the guidance becomes more important, it's consideration specific to the type of

7

combination product. So for example, if it's a coated product, for example, whether it's an

8

expectation for extended release, there are requirements that apply under the 211s to such

9

a combination product because it's actually designed to release drug over time.

10

Similarly, if you had a container enclosure situation that obviously comes up very

11

often in the orthopedic space, let's say, just to be clear, if you had a device that's delivering

12

a drug, that holds the drug, that device would be considered a container enclosure and as a

13

consequence, the container enclosure requirements for under the 211s would apply to that

14

device, whereas if it didn't hold the drug, it would say co-packaged, speaking to your

15

different scenarios, then that requirement wouldn't apply to the device because it isn't

16

holding the drug. So there is some variation in terms of what requirements apply to the

17

combination product and to the different constituent parts based upon the configuration.

18

Lastly, I mentioned in that regard, co-packaged could be a situation where this is

19

significant, I guess we have expensive products like some orthopedics, if the idea is to

20

co-package where you have the device with the drug but the drug holder is being

21

introduced separately, then things like reserve sample requirements to keep a sample for

22

further testing of the product for the drug, we just apply the drug, we need to keep the

23

whole -- whole samples of the orthopedic, say, on a shelf for testing, but basically, the facts

24

matter. So we can go into more detail about that, but that's the sort of 10,000 foot answer.

25

DR. COYNE: Thank you very much, Mr. Weiner. We have an additional question that
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has come in to you. You spoke about not relitigating the safety or effectiveness of

2

constituent parts of a combination product. What is your advice on how to best handle

3

when the review staff does engage in relitigating a topic such as the safety of a drug

4

constituent part of a device-led combination product?

5

MR. WEINER: So a couple of thoughts on that. The first question is to think about

6

and to clarify, if you're not sure is, is something really being relitigated? Initially, we see a

7

lot in the combination product space is that there's a cleared device or an approved drug

8

and an expectation that therefore there shouldn't be any new questions because the use in

9

the combination product seems similar to the labeled use for that drug or device. But that

10

isn't always so clear cut, you can have general use devices, for example, but when they are

11

being combined with a particular drug in a particular setting, new questions come up. Now

12

there's questions about its compatibility with that particular drug, there could be questions

13

about its use in a particular setting with different use population, etc.

14

So I guess my initial advice to the sponsor would be are you sure there aren't new

15

questions here that do need to be considered because it's a new setting and potentially, a

16

somewhat new use or a more precise use. But if you're pretty convinced that you -- at least

17

you don't get it, you know, what's going on here, I would next say it's good to talk with the

18

Agency about this.

19

Our director, Thinh Nguyen, I remember when I first came to the office with him

20

several years ago, many years ago now, one of the things he's been saying from the

21

beginning was if you don't understand what the Agency is saying, you should ask questions,

22

there's nothing wrong with asking questions. And further, if you disagree, make your case

23

and we should -- you know, we should consider your case. So if you don't understand

24

what's going on, ask the questions. If you think you've got a better analysis, provide it. And

25

then lastly, I'd say if you really do think you are on different pages with a center, that is a
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time when you can bring OCP in to help facilitate discussion, if only to help you understand

2

what's going on. We do that from time to time and I think the experience is sponsors do

3

find it pretty helpful and actually recommend the practice to other sponsors when they're

4

in situations. Often what it means is simply helping everybody understand what's going on

5

and I'm able to give a clarification of why the information is needed. But from time to time

6

there are issues where it seems that we're just asking for more than we will need, which is

7

understandable because even in the non-combination product space, reviewers review,

8

there are variations in approach. It is a little bit of an art in terms of reviewing products,

9

not that I understand it deeply, I'm a lawyer not a scientist, but that's a fact. So

10

combination products or non-combination products, you can see some variation and where

11

you see it, you can understand why it's perfectly fair to ask a question and to work through

12

it with the Agency.

13

DR. COYNE: Thank you again, Mr. Weiner.

14

MR. WEINER: Sure.

15

DR. COYNE: Next question that we have is for Ms. Hayes. Could you expound on the

16

provision for an interactive process for pre-RFD? Are there any practical limitations on the

17

scope and number of interactions that could occur during that pre-RFD review?

18

MS. HAYES: Certainly. There are no limits on the scope of going back and forth with

19

sponsors to try to understand, to have them explain to us what they want us to understand

20

about their product and that is an advantage of that process. However, I will say that after

21

a number of interactions, if certain things change in a process, and they often do, for

22

instance, after interacting with a sponsor they may want to change their indication for use

23

to something different, they might want to change the ingredients, they might want to

24

change the range, and in that case, what we would do, because after a while, again, there is

25

no limit to the amount of interactions we will have, we would ask them to resubmit a preFree State Reporting, Inc.
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RFD that is fresh, that is something that we could look at in the four corners and

2

understand. And those basic things that I mentioned in the prior question are some of the

3

things that we would look at to say we would like you to just resubmit at this point, but by

4

then we have hopefully helped the sponsor enough that they will be able to squarely put

5

that in and it would be a quick revision for them to modify and normally, we get very good

6

feedback about the process and how that works because then they can make it clean, they

7

can make it much easier for the centers to understand and if we have to engage with OCC,

8

as well.

9

And so again, no limit on the interactions, no limit on the page number, although of

10

course we do ask that people keep the pre-RFD information to what is relevant and to be as

11

succinct as possible. We have received 400-page pre-RFDs before and of course, that will

12

also inhibit our ability to be able to respond within a certain number of days, our goal is 60,

13

and so if we don't have to review something that is that large, we will do our very best to

14

progress and move the pre-RFDs along as best we can. But again, we are happy to interact

15

as often as we can. I'm usually on the phone with sponsors when they call in with questions

16

unless I have a conflict and I'm happy to help in any way that I can.

17

DR. COYNE: Thank you very much, Ms. Hayes.

18

The next question that we have is for Ms. Gilbert. Recognizing that FDA may not be

19

able to comment on new information provided at a pre-submission meeting in response to

20

prior received written feedback, could it still conceivably be useful for a sponsor to include

21

such information in its meeting presentation? It's conceivable, for example, that a sponsor

22

may wish to convey to FDA that the sponsor has considered and incorporated FDA's written

23

feedback, or would it be best to simply wait and present such new information in a

24

supplement to the new -- to the pre-submission?

25

MS. HAYES: Thank you for that question. So that is a hard question to answer
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because there's always a fine line. I would say that it's always fine to have a conversation

2

that includes new things in your responses in your meeting when you're having a discussion

3

with the FDA review team. That being said, depending on the extent of the information and

4

how much detail they might need to go into to review it and provide feedback, they may

5

not be able to provide a response to you. So it's fine to include that information and to talk

6

about it, but to expect FDA to provide decisions or maybe a recommendation based on that

7

might not happen.

8

DR. COYNE: Okay. Thank you very much, Ms. Gilbert.

9

The next question I will have is for Mr. Ramsey. Could the Breakthrough Devices

10

Program or Safer Technologies Program potentially apply to devices for humanitarian

11

device exemption or HDE applications?

12

MR. RAMSEY: Thank you. So as you could note in the presentation, as well as the

13

guidance documents for breakthrough devices and safer technologies, the listed submission

14

types did not include the humanitarian device exemption pathway and so generally, that is

15

not something -- going towards that regulatory pathway, that would not be something that

16

would be eligible for the breakthrough or safer technologies pathways, so that is something

17

to consider for sponsors as they're looking into their regulatory pathways. I don't know if I

18

could completely say never, but my understanding is the intent of the program is for de

19

novo, PMA, 510(k) marketing applications or future marketing applications, I should say.

20

DR. COYNE: Thank you, Mr. Ramsey.

21

Next question is for Mr. Weiner and is simply this: How are adverse events reported

22
23

for combination products?
MR. WEINER: So that's another example of where we have rules and guidance.

24

Actually, on that one it's even better as we have a webpage for postmarket safety reporting

25

for combination products that includes help with instructions for how to make a report, I
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want to say a need for an urgent report for an event. The basic approach is much the same

2

as CGMP in the sense that we try to develop a streamlined approach and for device-led

3

combination products, basically what was called out is you got the basic reporting

4

requirements you already have for reports, which are reporting for serious injuries or

5

deaths or malfunctions and various situations where you have to report on recalls and other

6

actions, corrective actions, that you need to address here with your product, those

7

requirements under 803 and 806 of 21 C.F.R. apply.

8

In terms of callouts, basically for drugs and biologics, requirements are essentially

9

the same under their regulations and what was called out are basically what we call 15-day

10

reports which, here's one example and what's that about is if there's a serious injury that's

11

unexpected which is off label, then you'd report that as an expedited report within 15 days.

12

But on the device side, because the expedited report approach for serious injuries, deaths,

13

and malfunctions has a 30-day time frame, you can meet that same time frame.

14

So 30 days is fine for all urgent reports to the Agency for all ICSRs and also the 15-

15

day report, as you can tell, is really much the same as the serious injury or death report, it's

16

actually sort of a narrower version of that obligation because serious injury or death reports

17

are required whether it's on label or not under the device scheme. So that's one report

18

type and it's sort of new but basically managed already.

19

In addition, there are two other report types, one is called a FAR, a field alert report,

20

which is associated with drugs and only has to do with manufacturing issues, there's

21

mislabeling, other sort of common manufacturing that raises a safety issue, you need to

22

make reports on that, as well, and those reports go to the field generally rather than to the

23

headquarters, to the lead center.

24
25

One thing to bear in mind there is field alerts and malfunction report requirements
overlap a bit, so there are situations where you might think you should make both report
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types. But in any case, that's a requirement. That's significant because it's a much faster

2

turnaround for field alert reports. You give a notice within 3 days of seeing there's an issue,

3

you can develop, you're thinking on it further, but the need for very urgent reporting

4

because that's a situation where we think there might be serious, you know, definitely

5

urgent risk to manage or unusual product and for the production line, potentially.

6

Similarly, if you include a biologic in your combination product, something called a

7

biological product deviation report, it's kind of like the FARs, just for biologics. So again,

8

you make a report typically to -- in that case, to compliance at CBER or CDER, whichever

9

center has that type of biologic, so it actually goes to the center that's responsible for a

10

constituent part rather than to the lead center or to CDRH. So that's a little bit more --

11

that's a little unusual, but the same basic idea as it's a short-term report and basically

12

you're addressing issues of manufacturing, other considerations for the biologic, essentially.

13

If you happen to have a combination product that includes a drug and a biologic as

14

well as a device, then both the FARs and BPDR reports would apply, but we said that you

15

can basically combine them essentially when there's an event that seems to implicate both

16

rather than to submit them separately to different centers or even to the same center. So

17

it's a very high-level explanation, that's basically how it works. There's documentation

18

requirements that you need to bear in mind.

19

Another thing that's interesting, going back to your question about cross-labeling, is

20

for cross-labeled combination products where there's a different applicant for each

21

constituent part, they basically do their own thing, just as for CGMP, but there's one

22

requirement which is if there are separate applicants rather than a single applicant, they

23

have to share information so if there's an adverse event, then you can just tell the other

24

sponsor that there has been one, that's all you have to do is to share the initial information

25

received and once you've done that, your duties are over, although we understand
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companies typically coordinate more fully than that. That helps to ensure that the company

2

that's got the product that may be most significant to the event is hearing about it and can

3

engage us on it and address the issue appropriately. But again, take a look at the final

4

guidance, it's pretty substantial, and the webpage, I think, is pretty helpful and we've got

5

links there for getting further information and contacting us with questions, etc.

6

DR. COYNE: Thank you very much, Mr. Weiner.

7

Our next question is for Ms. Hayes. If you have a bone repair combination product

8

consisting of a co-packaged vial, for example, of a bone void filler powder and a vial of a

9

drug-containing solution and these are intended to be mixed by the surgeon at the time of

10

use, would that marketed product be considered a co-packaged combination product or a

11

single-entity combination product? And depending on your answer, would there be any

12

ramifications on the regulation of the product?

13

MS. HAYES: Well, I can say that if you're going to, whether or not it's -- we look at

14

what you're selling, so I can just start with that. If the sponsor is selling these two things

15

together, regardless of whether they're mixed at the point of care, if they are selling those

16

two things, then that would be a combination product and it would be considered a

17

co-package if they have to use it there, but we look at what they're selling.

18

And so as far as your question about whether that would change the regulation of it,

19

I don't think so. It depends on what the PMOA is or whether or not we would assign it via

20

the algorithm, but it would still be a combination product and again, I think sometimes we

21

-- it's a good question because many sponsors don't realize that we look at what somebody

22

is selling, but we also look at what might happen at the point of care in different types of

23

situations. But in this situation, what you've explained to me is they're selling two different

24

things together and if it's packaged together or sold together, that would definitely be a

25

combination product and it would be a co-package, if that's what you're asking. Do you
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have any other follow-up questions, any details that you would like to explain that maybe

2

might be different?

3

DR. COYNE: Well, so the basic premise of the question was does that -- it would not

4

be considered a single entity even though it's being mixed by the surgeon at the point of

5

care, it's how it's actually marketed and provided to the surgeon, so it's considered

6

co-package rather than a single entity.

7

MS. HAYES: Yes, yes. That is correct, if that is what they're selling. And again, there

8

are some nuances about point of care, but that is not what your question is. This question

9

is what are they selling and what are they distributing to the surgeon or the manufacturer,

10

but that answer would be yes, it's definitely a co-packaged combination product, it's not a

11

single entity.

12

DR. COYNE: Okay. Thank you very much for that explanation, Ms. Hayes.

13

MS. HAYES: Sure.

14

DR. COYNE: Our next question is for Ms. Gilbert. For pre-submissions for

15

combination products, you confirmed that feedback for focal issues for other centers than

16

CDRH will addressed and that in general, intelligence or personnel from other centers will

17

be available at the pre-submission meeting to provide clarification on such feedback?

18

MS. GILBERT: So as long as that information is included in your submission package

19

and the review team is able to look at that submission package and understand who the

20

relevant specialists should be, they will definitely consult anybody necessary for in their

21

feedback and then also include them in planning a meeting and have them be present at

22

that meeting. If there are specialists within CDRH, they'll include them. If they're in

23

another center, they'll include them. So we always look at whoever is necessary to answer

24

the questions and just specifically review the topics that are being asked and those people

25

will be included, yeah.
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DR. COYNE: Thank you very much, Ms. Gilbert.

2

I have one additional question for Mr. Ramsey. When is the best time to initiate a

3

breakthrough designation request? For example, would it be at the point of having a

4

working prototype or after completion of an IDE study?

5

MR. RAMSEY: Thanks for that question. So I would say it can depend, devices can

6

enter the program at sort of various stages throughout the development, I mean, I would

7

say on the one hand devices can benefit from the -- you know, all devices, we hope, benefit

8

from the interactive nature of the program to develop the device because that's one of the

9

major features of this program is these additional sort of resources being put towards the

10
11

development phase prior to a marketing submission.
So I would say at any point where you believe that you can meet the criterion in the

12

guidance document, particularly the criterion around reasonable expectation of technical

13

and clinical success, what level of evidence you believe is needed for that is something

14

certainly to consider. So on the one hand, the sooner you enter the program, the more

15

time you'll have to have interaction, but also weighing that against having sufficient

16

evidence to justify entrance into either of these programs.

17

And one thing I did just want to note is that these programs are specific to the

18

indications of the device so they are -- so you're in a program for a given set of indications,

19

so if you're early enough on in the development where you're still not sure what your final

20

indications are going to be and you think that they may change, that's certainly something

21

to consider because if there is a substantial change to the indications for use, that could

22

require a new breakthrough designation or STeP entrance request to allow the device to

23

continue to be in that program.

24

DR. COYNE: Thank you very much, Mr. Ramsey.

25

I believe that Dr. Bertram may have an additional question or two to ask of our
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panelists.

2

DR. BERTRAM: Thank you, Dr. Coyne. Yeah, if possible, just very, very intriguing

3

conversations and presentations. Before going too far, I guess my first question, this is

4

more for Ms. Hayes but also brings in what Ms. Gilbert had just mentioned in the context of

5

pre-sub. And also, my hat that I also wear, I am part of those meetings sometimes when

6

Ms. Gilbert indicated we make sure the appropriate people are present depending on the

7

information in the pre-sub.

8

Ms. Hayes, can you clarify, in your discussion you discussed your role in elucidating

9

jurisdiction. There's obviously many combination products that come through the Agency,

10

some OCP doesn't even see or needs to see and just go directly to the centers. And could

11

you further -- you had touched on this, but could you go into a little more detail on when

12

and why OCP gets involved maybe in something like if a submission comes in or it can be

13

preemptive, a company could go directly to you, and sort of how you engage or how OCP

14

will engage with the centers in trying to elucidate jurisdiction and sort of the respective

15

roles, such as myself.

16

I'll be frank, oftentimes if I'm in a meeting, in the meeting minutes I'm identified as

17

being a part of OCP and I'm not -- I love you guys, but I'm in CDRH and I like being in CDRH.

18

But along those lines, also, and this where kind of Ms. Gilbert, this comes in, too. A lot of

19

the action, and a lot of times we see this is when companies are coming to engage early

20

with the Agency and we're seeing this and so just maybe the three of us sort of speak to

21

how we get involved, how we engage, how it occurs, maybe in a submission or

22

preemptively. I'll stop there.

23

MS. HAYES: Sure. And I can begin and I'd love to hear Susannah's thoughts, as well,

24

from her perspective, but sometimes we at OCP get engaged because a sponsor might come

25

in to CDRH, for instance, with a product that might have an expanded indication for use, for
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instance, that CDRH has not yet cleared and not yet seen. It might be that they're the same

2

ingredients, same amounts, and yet they want to expand that indication and they think that

3

there's not a jurisdictional question involved. And so once it gets looked at more closely,

4

CDRH might reach out to us and say hey, we haven't cleared this and there's a question

5

here about whether or not it should be cleared, whether or not this might traipse into the

6

drug or biologic category and maybe it should not be here, but we want to engage with OCP

7

and the other centers. And that's one instance of when we would reach out and speak to

8

the other centers and get everybody involved, including the subject matter experts at each

9

of the centers.

10

And then vice versa, there might be something that comes in directly to OCP and

11

we're not quite sure about what's been done in the past at CDRH or at CDER or CBER and

12

we will reach out to the centers and ask you to get engaged with us to help answer the

13

question from the sponsor.

14

So it comes in different ways, but we all work together and very collaboratively, and

15

I don't know, James, if that's what you're getting at, but I'm happy to answer any other

16

questions that you might have as follow-up and I'd like to hear from Susannah's

17

perspective, as well.

18

MS. GILBERT: I think everything you said, and similar to what I've seen and what we

19

normally see from the pre-sub side of things, it can be two different situations, I guess.

20

There can be one situation where something comes in and there's a pre-sub and it has been

21

directed to CDRH but it ends up that maybe the lead should be a different center. And in

22

that case we have one approach where if the lead center should not be CDRH, we will direct

23

it towards the correct center and still participate and be included in the conversations

24

because it is also partially reviewed by CDRH, but we do respect that the other center leads

25

and let them do the lead for the pre-sub and ask the questions.
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The other situation would be where CDRH is the lead and it should include

2

somebody else, another center, as well, but they're not the lead. In those cases we keep

3

the pre-subs in our center and we review them with the same normal process that we do,

4

but we would reach out to the other center and incorporate their feedback and their

5

review, as well, both in the feedback and the meeting. So it just depends a little bit on to

6

how it comes in and what type of combination product it would be for us.

7

MS. HAYES: And I'd like to add to that, that when we work together we have the

8

benefit of the product jurisdiction officers in each center and I might have mentioned that

9

in my previous presentation, but we get to work with everyone directly, collaboratively.

10

And for instance, Dr. Bertram, James, he is the lead product jurisdiction officer at CDRH but

11

he works with three other product jurisdiction officers who are wonderful that we work

12

with every day. And in the Center for Devices, that is something that we rely on and they

13

will bring in the subject matter experts from each division if we need to speak with them.

14

And the same goes for CDER, we work with the lead product jurisdiction officer over there

15

and she has two other product jurisdiction officers who are equally wonderful that we work

16

with all the time, and the same with the Center for Biologics.

17

And the way that we work together is that we talk back and forth, if it's an RFD or a

18

pre-RFD or if it's something that has come in individually to the center, as I mentioned,

19

which is one way that OCP can get involved, and we make sure that we are all on the same

20

page, that we combine our knowledge. We look at past products, whether or not they are

21

perhaps precedents or not. In many cases some sponsors will think that they have a

22

product with an appropriate precedent and it is not. If it's a different indication for use, it's

23

not an appropriate precedent, for example. We get that a lot from sponsors. And because

24

we work together so well, we can combine that knowledge and look at the historical -- the

25

precedents that we've done and decide whether or not something is appropriate to move
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on or not and that's -- I do appreciate the collaboration that we get and it's very important

2

to the work that we do.

3

DR. BERTRAM: Thank you, Leigh. And I think along those lines, I'm just putting a

4

little bit of a plug back into the Q-Sub Program, we look to provide -- if there are

5

jurisdictional concerns, we look to provide that input as soon as possible in the context of

6

the pre-submission, fully appreciating that time is money, and if there is an issue in a big-

7

ticket item like jurisdiction and/or a classification as a combination product or a device --

8

and that will take me into a second question I have, which I'll probably direct more towards

9

Mr. Weiner -- but those have implications. So again, we're looking to identify those as soon

10

as early -- as early as possible, sorry, and the pre-sub program is set up to enable that, and

11

OCP is great in being receptive and engaging early in that and again trying to elucidate

12

those things as early as possible.

13

But I would like to echo, if there is uncertainty on the sponsor's side, you don't

14

necessarily -- you can engage with OCP directly, but as Ms. Hayes indicated, we have plenty

15

of combination products that OCP never sees. So just because you have a combination

16

product does not mean that OCP has to adjudicate the jurisdiction, it may be very clear and

17

very consistent with what's in CDRH. But again, a lot of times a lot of this activity is

18

occurring in pre-subs and I just wanted to kind of connect the bridges with, and this

19

opportunity of having both OCP and pre-sub staff -- Q-Sub staff, sorry -- in this panel. So

20

thank you, both.

21

MS. GILBERT: Well, James, I think that's a great point to make and I was going to add

22

that, as well, after we were talking, that sometimes these types of questions do come in

23

and they are called a pre-sub and they come into our program and we can't make those

24

determinations, you know, that's not the correct path for them. But if they are clearly

25

identified as that, the review team will bring it to our attention and we will work with the
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different groups to make sure that they are directed in the right way. The review team

2

should communicate with you what's going on and really identify -- if they identify early,

3

they should let you know early on during that initial review period, the RTA review period,

4

that this may not be a pre-sub and that they're looking into the correct route for it and then

5

you may have to resubmit it for an RFD after or something like that, but we will try to

6

identify that and work with you early on when that does come up.

7

DR. BERTRAM: Thank you, Ms. Gilbert. And at least, my question, I just want to

8

pose to the panel, notably Mr. Weiner, this kind of again segues from the discussion I just

9

had with Ms. Gilbert and Ms. Hayes.

10

Barr, you previously discussed the idea -- or a question was posed regarding

11

relitigate and it was mainly focused on -- re-litigation, sorry, of information that may or may

12

not be present and what the drug or device is otherwise approved for separately or

13

combined. Along those lines and leveraging of information, but also the implications that

14

that has on pathway, as -- within CDRH, for example, it may impact 510(k), de novo, or PMA

15

pathway. Is there anything that you can kind of touch on and further elucidate? Again, the

16

question was largely focused on data, but I just kind of want to stay true to what this panel

17

-- we have plenty of time the rest of the day to touch on that, but this panel in this part of

18

the workshop is really more focused on pathways and strategies, so is there anything more

19

that you can sort of speak to on that front?

20

MR. WEINER: Sure. And by this, this is a tangent very briefly on the Q-Sub Program,

21

it's sort of an interesting story. The Q-Sub Program at CDRH was so regarded by the

22

combination products industry that they basically tried to pull that concept into the Act,

23

through the Cures amendments. So it's definitely a very well-regarded program by the

24

combination products industry on both sides of the fence because it was actually a

25

company that does both drug-led and device-led combination products and we wanted to
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get similar work and a similar approach into the combination products regardless of the

2

center you're working with, so kudos. Anyway, on the issue of pathway, yeah, as I

3

mentioned before, kind of a deep issue for combination products is -- two issues, both were

4

a risk-based approach and a consistency aligned approach, and these are both reflected

5

under the Act now expressly, so it's not just a question of policy, it's a question of kind of

6

legal expectations at this point. And consistent with that, we published some draft

7

guidance which reflects current practice, and we're hoping to get out the final soon, about

8

principles of premarket pathways for combination products and as I said, it's an unusual

9

draft guidance because it's largely presenting things we already do, but we wanted to at

10

least be transparent about it and there were a couple issues that were a little novel that we

11

hadn't spoken to before and it was this draft.

12

The reason I'm saying all that is just because the focus of that guidance is what

13

pathways may be appropriate for a combination product and that kind of goes back to this

14

issue of consistency, that if there's an approach to how we regulate drugs and whether you

15

need to have a new drug application for a change to a drug or not and/or things to think

16

through about that in terms of how we approach adding drugs or changing drugs in

17

combination products that are not drug-led, so you're under a device pathway, which

18

pathway would be appropriate.

19

And one of the important messages that we've been conveying is that if you're just

20

using the same drug with the same kind of device, then that could be a predicate and you

21

could just simply stay in the 510(k) program if that's already under 510(k). But if you're

22

putting a new drug in or you're changing a drug that's on the device site and that's a

23

situation where you're changing the active ingredient, that would be a situation where a

24

510(k) may not be available because there isn't a predicate and you need to get -- sort of

25

set up a new predicate so a de novo pathway may be appropriate. Also, some drugs, of
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course, are more risky than others but the fact that you're adding drug at all may mean that

2

a PMA is appropriate because now the risk of the product is changing because of an

3

additional constituent part, so there are some pathway issues that can come up. On the

4

main issue there, this issue of changing active ingredients is important to bear in mind if

5

you're planning to develop products.

6

Related to that point, going to the issue of information, something to think about is

7

just what is already known, as I mentioned in the presentation, what's already known about

8

the other constituent part. If an NDA has been approved for a drug that includes the same

9

active ingredient, that may suggest, for example, that there's an understanding of at least

10

premarket, preclinical safety issues or safety more broadly.

11

Talking now about efficacy in a situation like this is somewhat distinct, the space

12

where it's being used, if it's being introduced separately to the body as opposed to on a

13

device site, but it definitely can be things in terms of prior findings that can be leveraged to

14

support that combination product, that can save you time and money, and that can be both

15

a matter -- as a matter of law in the sense that we've approved an NDA and you can

16

leverage what we found out through it and this is expressly addressed in the Cures

17

amendments, as well.

18

Or even if that isn't the case, rights of reference can be established and you can get

19

authorizations to rely upon information that may already be in-house at the Agency,

20

including master files. They can help you also to minimize burden when bringing a drug in

21

or changing the drug for your combination product.

22

So both pathway and information issues are significant here and understanding what

23

the existing product's label is for, it can be part of that, but if you have more questions,

24

that's my high-level pitch on that.

25

DR. BERTRAM: Barr, great. That was perfect, thank you. And I think, at least from
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my perspective, really emphasizing that not only are there data implications but there may

2

be pathway implications within CDRH, as well, not to mention just the jurisdiction

3

consideration that both you and Ms. Hayes have touched on. So thank you very much for

4

that follow-up.

5

I don't believe there are any other questions unless anything else came in through

6

the OHT 6 feedback inbox and assuming that there hasn't, I believe it is time for a break.

7

Again, I want to thank everyone in this first session, including the moderator, Dr. Coyne,

8

and I believe we will be reconvening at 10:45. So again, thank you, everyone. Great start to

9

the day and it's just beginning.

10

(Off the record at 10:28 a.m.)

11

(On the record at 10:45 a.m.)

12

DR. BERTRAM: I hope you had a quick but nice break. With that, I'd like to kick off

13

Session 2. This is Regulatory Considerations: Non-Clinical Assessments for Combination

14

Products.

15

To start things off, I would like to introduce the first speaker, Dr. Ryan Trombetta.

16

Dr. Trombetta received his bachelor's in biomedical engineering at Rutgers University and

17

received both his master's and Ph.D. at Rochester University, where he developed 3-D

18

printed bone graft substitutes with incorporated antimicrobials to treat implant-associated

19

osteomyelitis. After his graduate studies, he performed research at the U.S. Army Institute

20

of Surgical Research as a postdoctoral fellow. During this time, he investigated new and

21

emerging drugs and technologies from both industry and academia, in models of battlefield

22

trauma. Dr. Trombetta joined the FDA in July 2020 as a biomedical engineer.

23

With that, Dr. Trombetta, it's all yours.

24

DR. TROMBETTA: Thank you for that introduction. My name is Ryan Trombetta and

25

I am a biomedical engineer in the Office of Orthopedic Devices (OHT 6) in CDRH, and today I
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will be discussing in vitro test methodology for assessing antimicrobial devices.
I have no financial relationships or commercial support to disclose, and the views

3

expressed in this presentation are those of myself and do not necessarily reflect the official

4

policy or position of the FDA.

5

This presentation will begin with a high-level overview of commonly utilized

6

preclinical in vitro testing and where this falls in the medical device and combination

7

product development pathway. We will then discuss the shortcomings of the commonly

8

seen in vitro test methods and how these methods do not correlate with the success rate

9

observed in the clinic. We will then discuss the need to recapitulate bacterial pathogenesis

10

in an in vitro test setting in order to better understand the device safety and efficacy that

11

will be observed in vivo. Lastly, we will provide a systems approach to planning and

12

executing in vitro testing and provide a representative example of this strategy.

13

The objective of this presentation is to identify the need for a systems approach to

14

preclinical testing in order to optimize the medical device and combination product

15

development pathway, as well as to enhance the premarket interactions between industry

16

and the Agency.

17

A crucial part of the medical device and combination product development pathway

18

is preclinical testing, which precedes clinical testing in regulatory assessment. Preclinical

19

testing is essential for developing, assessing, and redesigning the product in an iterative

20

feedback loop. This is done before clinical testing, which is lengthier and more expensive.

21

Having the ability to utilize preclinical tests will accurately assess the design and function to

22

make meaningful modifications before costly clinical testing. This saves time, money, and

23

numerous resources not only with industry, but also during interaction with the Agency

24

during regulatory assessment. Utilizing well-defined, physiologically relevant in vitro

25

preclinical testing helps support clinical testing and the overall safety and efficacy of a
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device.
In theory, this practice is beneficial for both industry and the Agency. However, the

3

historical and conventional preclinical tests used for infection-related devices present

4

certain challenges. The most basic and common tests are static systems that lack fluid flow

5

representative of the in vivo environment. Even closed systems that are utilized, such as

6

bioreactors, commonly lack realistic body fluids or in vivo environments and across the

7

board, all preclinical tests used for assessing antimicrobial properties utilize only short time

8

points that do not correspond to the necessary time needed to develop and combat

9

clinically relevant infections.

10

For example, the figure on the right is a screw harvested from a hardware-associated

11

mouse infection model, showcasing recalcitrant bacteria formed in biofilm after 77 days in

12

vivo, which is difficult to replicate in vitro at short time points.

13

And lastly and most importantly, the last point to emphasize is that conventional in

14

vitro tests do not correlate with the clinical success. And a quick example of this is

15

antibiotic impregnated bone cements where in vitro testing shows efficacy, but when tested

16

clinically there are certain challenges in retaining that efficacy due to the prevalence of

17

infection and prosthetic joint infections in the clinic.

18

The issues with in vitro preclinical testing can be attributed to the in vivo bacterial

19

pathogenesis. This is a very complex mechanism that involves numerous interactions that

20

further complicate the situation, such as the relationship between bacteria and host tissue,

21

bacteria and biomaterial, biomaterial and host, antimicrobial agent and host, and also

22

antimicrobial agent and bacteria. Furthermore, bacteria have mechanisms enabling

23

defense against immune cells and antimicrobial agents, such as the ability to form biofilm

24

and persister cells and the ability to infiltrate host cells. The key takeaway here is that

25

instead of relying on simple in vitro tests, a holistic approach is needed to account for the
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numerous factors and mechanisms by which bacteria are introduced to implants and the

2

surrounding tissue, as well as the ability to evade antimicrobial action.

3

In order to move towards clinically relevant in vitro test formats, key considerations

4

must be examined. Preclinical testing requires clinically meaningful challenges and

5

endpoints of appropriate pathogens. Furthermore, if a device is drug eluting, release

6

kinetics should be below toxic levels, while at the same time above the level needed for

7

efficacy and also the level that generates drug resistance.

8
9
10
11

Tissue environments should be incorporated into the models. This can be
accomplished by tissue-accelerated bacteria migration, ex vivo models, or the more recent
advancement of leveraging the medical devices on a chip.
Lastly, mathematical and computational modeling can further help substantiate

12

preclinical results, accounting for complex relationships between drug kinetics, diffusion,

13

and material properties.

14
15
16

I want to provide two examples of these concepts and how key physiologically
relevant considerations are often overlooked.
The first example I'd like to present is the very common biofilm test. In this test,

17

bacteria are often incubated overnight or up to 24 hours in order to form an extracellular

18

matrix known as the biofilm. However, because this biofilm is developed only over the

19

course of 24 hours, the formed biofilm presents itself as an opportunistic bioburden that

20

can easily be intervened by the antimicrobial action that is being studied. This is not

21

representative of the biofilm that is observed in vivo, which is often formed over the course

22

of days, weeks, or even months. However, if we apply this concept to the formation of

23

biofilm in vitro and develop biofilm through the course of days or even weeks, the resulting

24

observed efficacy is only a small, insignificant reduction when challenged by the same

25

antimicrobial agent. Hence, the takeaway from this slide is that developing biofilm in a
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clinically relevant manner, especially in the context of time, can greatly affect the resulting

2

efficacy of the investigated drug.

3

A second example that I would like to discuss is the release properties for drug-

4

eluting antimicrobial devices. For drug-eluting devices, two essential concentrations are

5

the minimum toxic concentration, the MTC, and also the minimum effective concentration,

6

the MEC. The MTC is a concentration drug in which toxic effects will occur in surrounding

7

tissue and cells, while the MEC is the minimum amount of drug needed in order to have an

8

antimicrobial effect on the pathogen of interest.

9

Determining and understanding these two concentrations is critical in order to

10

ensure that drug release enables antimicrobial activity while not becoming toxic to host

11

cells and tissue. Release properties should ensure prolonged and sustained release

12

between the MEC and MTC to ensure a favorable outcome against the pathogen.

13

However, when performing this study, investigators often only apply this concept to

14

planktonic cells, which is not representative of the cell populations that are often found in

15

clinically relevant infections. These infections include not only planktonic cells, but also

16

biofilm-associated cells, dormant cells, and also drug-resistant bacteria. These phenotypes

17

raise the MEC while the MTC remains the same, prompting the need to fine tune drug-

18

release properties to ensure a desired effect.

19

So again, this slide, an example, demonstrates that the physiologically relevant

20

phenotypes of bacteria in an infection scenario are crucial in determining the desired drug-

21

release properties, which is often overlooked.

22

So after highlighting these two examples of how clinically relevant considerations

23

can greatly impact the takeaways from in vitro bench testing, we can see firsthand how

24

many different variables and factors must be considered when determining appropriate in

25

vitro bench testing. To assist and streamline these various considerations, the following
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rubric has been developed to detail and provide a systems approach to preclinical testing.
To begin with this rubric, the first consideration is the anatomical location of the

3

device, such as where is it located in the body. A diagram of the device and the local

4

anatomy is fundamental for determining the subsequent testing place. Such details

5

consider the material of the device, for example, is it metallic, polymer, or ceramic. And

6

also does the device elute antimicrobials and if so, what is the antimicrobial's water

7

solubility.

8
9

The second consideration is what are the physiologic systems in contact with the
device which are attributed to mechanical stress, perfusion, fluid flow, and the impact on

10

tissue compartments of the subject device. Again, a diagram here of all these factors help

11

determine the impact and considerations for measuring drug elution.

12

The third consideration is the source of the bacteria contamination. Are these

13

sources a one-time event during device implantation or are they ongoing sources? These

14

factors help determine what type of inoculation and bacteria exposure should be

15

considered for in vitro experimentation.

16

The next consideration is how will the clinical benefit and risk be determined?

17

Questions to consider are what is the antimicrobial release we're following and how much

18

does it vary over time and depend on in vivo conditions, manufacturing specifications, and

19

shelf life? How does this profile compare with the MEC as well as with the MTC? What are

20

the antimicrobial-resistant risks? And does the addition of the antimicrobial introduce any

21

additional safety risks? These questions will help determine if the benefits of the subject

22

device outweigh the associated risks that are often associated with antimicrobial devices.

23

And lastly, the last consideration in this rubric is what information is needed from

24

these in vitro tests? What in vitro tests and endpoints can be used to obtain this

25

information? What are the most important features of the physiological environment that
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need to be presented when tested?

2

As a practical example of this rubric, let's consider the factors at play for a total knee

3

replacement. As mentioned in the rubric, the first step is to consider the anatomic location

4

of the device and create a diagram of the device and its relation to the surrounding tissue.

5

In this example, we consider the knee of a patient undergoing a total knee replacement and

6

highlight the importance of the synovial space. Here we consider physicochemical

7

properties such as the dissolution of the drug from the device, shown here by the blue

8

arrows, and the diffusion into the synovial space, shown here by the green arrows. We also

9

highlight and identify areas for bacterial contamination on both the device and into the

10

synovial space. This schematic helps us understand the relationship between a device and

11

surrounding tissues, as we can begin to determine the key test inputs.

12

In this example, the key test inputs that are considered to assess the performance

13

and safety based on this schematic shown right here are elution kinetics, perfusion data for

14

joint space, device materials, the overall surface area of the device, as well as its

15

morphology, and the synovial pocket volume. Again, I would like to highlight that all of

16

these are derived from our initial schematic.

17

In addition, the formation of clinically relevant bacteria in biofilm aggregates and the

18

time needed to eradicate bacteria or prevent infection is also important due to the often

19

chronic and difficult-to-eradicate nature of these infections.

20

After developing a list of test inputs, it is time to determine the appropriate tests

21

that utilize these listed inputs. In this example, elution kinetics using actual device volume

22

similar to synovial space, as well as net fluid exchange based on the estimated volumetric

23

change rate, will account for the drug release mechanics and to the corresponding

24

anatomical location.

25

Performance testing to measure the antimicrobial effect for an adequate time using
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inoculation of clinically relevant biofilm-forming bacteria will enable a realistic response and

2

measurement of the efficacy of the drug into this environment.

3

Utilizing the discussed rubric enables the challenging features of the device and its

4

interaction with the intended anatomical location to enable in vitro testing to be performed

5

that is representative of challenges that will be faced in vivo. With this systems approach,

6

flexibility is offered in the use of test methods, while ensuring that they are appropriate for

7

a given device scenario and its most critical factors.

8

Ultimately, from this example and also this rubric, the results derived from this

9

approach will enable a better understanding of the device design and function in a clinical

10

setting in order to anticipate realistic results when measured in vivo, which helps support

11

clinical data while minimizing the associated costs and time for the design modifications

12

and iterative testing.

13

In summary and conclusion, conventional in vitro preclinical testing has limited

14

ability to predict clinical performance. Therefore there is a need for preclinical testing to be

15

tailored to the antimicrobial device.

16
17
18

A holistic systems approach is needed to understand the appropriate relationships in
vivo that should be captured in vitro.
Lastly, and most importantly, a better understanding of infection scenarios is needed

19

throughout product development and regulatory assessment pathways, which will save

20

time, money, and resources for product development, as well as optimize and expedite FDA

21

review.

22

That concludes my presentation. Thank you for your time and attention.

23

DR. BERTRAM: Thank you very much, Dr. Trombetta. I think I'll take this quick

24

opportunity to put a plug in for a future workshop, I would say that was complex to say the

25

least, so I think there would be a lot more information everyone would like to hear about,
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

7070

1
2

about what you were just presenting on.
With that, I would like to move into our next presentation and take this opportunity

3

to introduce the next speaker, Dr. Robert Harten. Dr. Harten is currently the worldwide

4

director of biomaterials R&D for DePuy Synthes, this is a position he's had since 2015. In

5

this role, he is responsible for delivering the DePuy Synthes biomaterials product

6

development pipeline. This includes a broad range of products and technologies which

7

includes a specific focus on anti-infective solutions. Dr. Harten joined Synthes' organization

8

17 years -- transitioning from a career in academics.

9

Prior to joining Synthes, Dr. Harten was an assistant professor of orthopedics at the

10

New Jersey Medical School in Newark. In this role, he also had academic appointments at a

11

number of academic institutions. His experience in academia also includes serving as a

12

regular study section member on NIH and NSF grant review panels, as well as editorial

13

boards of several peer-reviewed publications in the field.

14

Dr. Harten.

15

DR. HARTEN: Greetings. My name is Bob Harten and it's my distinct privilege to be

16

able to speak with you today on behalf of the AdvaMed organization. The goal of this

17

presentation is to provide an industry perspective on nonclinical assessments and evidence

18

as it relates to the development of anti-infective orthopedic devices.

19
20
21

Disclaimers or concerns. I am an employee of DePuy Synthes, a division of Johnson
& Johnson, and no support of any kind has been received for this activity.
I want to briefly touch on the agenda and an overview of what we will be covering.

22

To set the stage, we'll briefly touch on the unmet clinical need, followed by a brief overview

23

of the regulatory environment, and then dig into the realm of nonclinical assessments,

24

touching on the advantages, limitations, and what they can tell us about the performance of

25

these types of technologies. And finally, I'll wrap up with some thoughts regarding the
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future and what we should think about and strive to achieve as we move forward.

2

Regarding unmet need, I've been working in this area for over 15 years and

3

unfortunately, during that time, not a lot of progress has been made in the United States,

4

and that is to say that commercially available and purpose design solutions for preventing

5

and/or treating musculoskeletal infections were at the top of the unmet need list 15 years

6

ago and basically not much has changed, they still remain there today.

7

As a consequence of this, surgeons are forced to improvise and implement ad hoc

8

approaches for preventing or treating infections, and we can see a couple examples of this

9

on the right, where we see antibiotic powder being sprinkled directly into a surgical site and

10

as well as the formation of antibiotic-loaded PMMA beads, as they're referred to, to serve

11

as a local antibiotic-eluting drug depot.

12

So why do we have a paucity of solutions in this area? Well, it's not really due to a

13

lack of viable or potentially effective technologies. Really, the rate limiter here has been

14

the inability to define a feasible and executable path towards commercialization. And really

15

at the heart of the matter is the fact that FDA has historically required clinical evidence to

16

demonstrate safety and efficacy and this has just been a difficult mountain to climb for a lot

17

of companies, and one way to address this is to establish a robust risk-based nonclinical

18

testing framework that reduces the need for premarket clinical data.

19

As most of us know, there's a few different classes of nonclinical assessments

20

ranging from the basic bench-top analytical testing-type approaches to in vitro cell and

21

tissue culture-type approaches and ultimately, to animal studies where we look at the in

22

vivo performance of these technologies, and that's where I'll focus the rest of this

23

discussion on, the in vivo animal studies portion.

24
25

Before we really jump into that in detail, I think it's important to point out that
infection is a very complex clinical issue, there's a broad range of factors that contribute to
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the development and progression of infections in orthopedics. There are patient-specific

2

risk factors and comorbidities; for example, how old is the patient, are they diabetic, do

3

they smoke, are they immunocompromised. And there are injury specific risk factors; for

4

example, is it a clean closed fracture or an open fracture that's been dragged through the

5

mud. And of course, there are risks with the surgical intervention itself, are they in the next

6

fix, is it a revision procedure, etc.

7

So there's a wide range of things that can contribute to infections and the point is

8

that it's not really possible to account for all these variables in an animal model or even a

9

combination of models. As such, we really need to focus our nonclinical testing programs

10

on clearly demonstrating the safety of these products and technologies, along with key

11

antimicrobial performance features that will be predictive of probable clinical benefits.

12

From the safety perspective, one of the key things that we need to appreciate is

13

that, in the vast majority of instances, antimicrobial orthopedic devices are not going to be

14

utilizing or delivering brand-new technology, that is to say that it's very unlikely, not

15

impossible, but it's unlikely that new APIs will be introduced in orthopedic applications.

16

Rather, what's much more likely is that we'll be redeploying APIs in technologies that have

17

already been established and clinically proven in other indications or through other routes

18

of delivery.

19

Given that, the question really is not whether or not the technology is effective

20

against a certain strain of bacteria or pathogen, we probably already know that. The real

21

question is, or should be, does this new application and/or route of delivery create any new

22

questions regarding the safe and effective use of the technology?

23

In the orthopedic context, what that generally is going to mean is looking at how the

24

technology impacts local tissue reactions, healing and integration, for example. If this is

25

something that's going to be used to treat fractures, the questions we want to ask is does
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the technology impact the fracture healing process, does that progress normally, and all the

2

way through to complete remodeling. If this is something that's going to be used in total

3

hips, does it affect the osseointegration of the components, you know, a stem or a tray or a

4

cup? And we're going to need to look at that in the short and midterm, as well.

5

A more difficult safety question, however, relates to the issue of antimicrobial

6

resistance. We all are or should be aware of the risks associated with this on a societal level

7

and be very mindful of not exacerbating the situation. In my view, this is something that is

8

more likely going to have to be mitigated as a design issue, meaning carefully and

9

thoughtfully choosing components to minimize the potential impacts here, and this is an

10

area where we'll need to work very closely with infectious disease specialists and

11

microbiologists to make sure that, to the extent possible, the approaches and technologies

12

being implemented will not contribute to the development or further development of

13

antimicrobial-resistant strains.

14

So shifting to performance testing, and note that I purposely use the word

15

performance here rather than efficacy as we really can't demonstrate clinical efficacy using

16

animal models, as we talked about previously.

17

What we can show, however, is how well certain technologies perform with regards

18

to their antimicrobial characteristics under certain conditions or challenges. An important

19

point here is to select or develop, because it may not currently exist, an animal model that

20

replicates key clinical features or issues that you're looking to treat or address. This will

21

typically mean using larger animal models such as sheep or goats or even canines due to

22

scale issues involving the device design, but also potentially ghosting concerns. You know,

23

when we're looking to understand what the potential impact of a technology might be

24

locally within a tissue type, we often need to use a larger animal species to have

25

appropriate matching of scale and mass to the technology.
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Obviously, we want to use a device that resembles the final product as closely as

2

possible. You know, if it's a trauma device, it needs to look like what that device is going to

3

look like clinically, is it a basic screw, a plate, a nail, or what have -- you know, we need to

4

replicate those key design features as closely as possible. If it's a joint reconstruction

5

device, it needs to incorporate those design features, as well. If it's a hip stem, it needs to

6

look and function biomechanically like a hip stem would and be subject to the kinds of

7

loading and scenarios that you would see in joint reconstruction.

8

In almost all cases we'll be using an animal model or developing a model where we

9

deliver some sort of bacterial challenge or inoculum. This is obviously one of the key areas

10

where we drastically depart from the clinical situation, meaning you typically will not see a

11

fracture contaminated with 10 6 CFU of Staph aureus at the time of surgery. That said, it's

12

what we have to do in this situation to try to understand how well these things might work

13

and we can derive quite a bit of knowledge and understanding from this approach. We can

14

do a number of things here that we can't do clinically. We can vary the dose of the

15

challenge, we can vary the species, we can use a combination of species, and we can vary

16

the timing.

17

Importantly, I want to emphasize that I'm not suggesting that we vary all of these

18

things and do a big design or experiment to a DOE-type study. Rather, we need to

19

intelligently match the model and the features of the model with the clinical situation we're

20

looking to address and use those data to predict how well a given technology will work in a

21

given clinical situation.

22

Obviously, a critical piece in this will involve implementing outcome measures that

23

have clinical and scientific relevance. Typically, these outcomes will characterize the

24

antimicrobial performance of the device while simultaneously addressing many of the

25

safety concerns, as well. For example, in many dynamic healing situations such as fracture
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healing, technologies that are effective against bacterial challenges can often restore more

2

normal healing when compared to a control group. So in those instances you can get clear

3

information regarding both safety and performance characteristics. The outcome measures

4

typically used here are not unfamiliar and they include many of the more well-established

5

methods used in orthopedic research.

6

And perhaps not surprisingly, where it can get a bit more complicated is when it

7

comes to the microbiological outcomes. What we're generally trying to do is to take

8

established bench-top in vitro microbiology methods and apply them to an in vivo or ex vivo

9

situation; for example, when it comes to explant analysis and looking for biofilm, the

10

colonized surfaces, or trying to quantify the amount of bacteria present in adjacent tissues

11

of fluids.

12

And the challenge with this is really that we're always striving to quantify the level of

13

performance of the antimicrobial effectiveness in terms of, for example, an X log reduction

14

of some sort, and most methods were not really designed or developed to be quantitative

15

in that way. And this is generally going to require a considerable amount of model

16

development and method development to validate the consistency and reproducibility of

17

the approach.

18

The good news, and speaking from experience, it is good news that if you have

19

something that really works, it can be done. It might take a little work and time and effort,

20

but it can be done.

21

Finally, I wanted to finish with some thoughts and some ideas and perspective for

22

the future. As mentioned, we need to be realistic about what we can conclude from animal

23

studies in this area, and focus efforts on studies and plans to demonstrate the safety of a

24

given device or technology.

25

We have to be also very mindful of not reinventing the wheel, so to speak, here and
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when in circumstances where an established API is being repurposed, we need to try to

2

leverage the preexisting safety data to the extent possible.

3

We obviously can't ignore the efficacy piece of this, and we need to evaluate

4

technology in clinically relevant models that will help predict and inform the circumstance

5

under which we will see some probable clinical benefit and importantly, where the

6

performance boundaries may lie.

7

Looking ahead, a very important piece in all of this will be the development of some

8

recognized standards and methods for characterizing antimicrobial performance in medical

9

devices.

10

As you know, this is already an active topic in many organizations like ISO and it's

11

going to be very important in helping not just regulators, but end users understand and

12

judge the relative performance of technologies in this area as hopefully more and more

13

become available.

14

And finally, if we can follow this approach and generate a robust safety profile for a

15

given product or technology, this should open the door to more limited premarket clinical

16

evidence requirements and facilitate getting these technologies out there to the patients

17

who are waiting for them.

18
19

I thank you for your attention and I genuinely appreciate the opportunity to share
my thoughts and perspectives on behalf of the AdvaMed organization. Thank you.

20

DR. BERTRAM: Thank you, Dr. Harten.

21

I would like to introduce our next speaker, Dr. George Lunn. Dr. Lunn is a master

22

reviewer with the Office of Pharmaceutical Quality in the Center for Drug Evaluation and

23

Research, or CDER. He works mostly on chemistry, manufacturing, and controls or CMC

24

sections of the applications submitted to the Division of Anti-infectives and the Division of

25

Antivirals. Dr. Lunn has been with the Agency for 25 years.
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Dr. Lunn.

2

DR. LUNN: Hello, my name is George Lunn. I've been asked to speak on the

3

organization of the chemistry, manufacturing, and controls (CMC) section of a submission

4

for a device-drug combination. I am a reviewer in the Office of Pharmaceutical Quality in

5

the Center for Drug Evaluation and Research. I spend most of my time reviewing the quality

6

aspects of new drug applications submitted to the Division of Anti-infectives and the

7

Division of Antivirals. On occasion I have received a consult request concerning the

8

chemistry, manufacturing, and controls section of a device-drug combination product, and

9

the points that I would like to make are based upon my experience doing these consults.

10
11
12

As noted, I am a full-time FDA employee. No commercial support was received for
this activity, and the views do not necessarily reflect the policies of the FDA.
This talk is intended to focus on the CDRH-led device-drug combination product

13

submissions. We will be providing some suggestions to organize and format the CMC

14

information in such submissions in accordance with CDER's best practices with regards to

15

the common technical document. So as to facilitate CDER review of such information, this

16

is not to suggest that CDRH's requirements and recommendations for CDRH-led submissions

17

be altered in any way. Nothing in this talk should be taken as a suggestion that you change

18

the filing mechanism that you use for submissions to CDRH; the appropriate mechanism

19

should continue to be used. What I would like to suggest is that you might want to consider

20

changes to the organization of your submissions where the CMC information is concerned.

21

How things work in the Center for Drug Evaluation and Research. If I receive an

22

application to review, I expect it to be in the common technical document format. The

23

common technical document (CTD) is an agreed-upon format that industry uses to submit

24

data for the registration for pharmaceuticals for human use. It is used by the Center for

25

Drug Evaluation and Research (CDER) and the Center for Biologics Evaluation and Research
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(CBER) but not by CDRH. The guidance that discusses the CMC section of the CTD is

2

available at the address shown on the slide.

3

Much of the process takes place behind the scenes and the information is provided

4

to the reviewer in an FDA database. But as implemented by CDER, this is a complex process

5

involving structured electronic submissions and is not appropriate for submissions to CDRH

6

at the present time. However, this is what I would like to suggest. What might be

7

appropriate is the use of the CTD template to organize the CMC portions of your

8

submissions.

9

Here, I'm referring to only the internal organization of the documents that you

10

submit to CDRH. This is information that you will be expected to send in anyway, just

11

organized a little differently.

12

From the CMC point of view, the template is divided into sections for drug

13

substance; for example, acetylsalicylic acid and drug product, e.g. aspirin tablets. CTD has

14

many other sections; for example, toxicology, clinical efficacy, and so on.

15

For a device-drug combination, the drug substance might be an antibiotic which

16

might be purchased from an outside supplier, and the drug product might be an implant

17

with the drug substance distributed throughout the implant or coated on the surface of the

18

implant.

19

For drug substance, for example, antibiotic X, the CTD template is divided as follows:

20

·

S.1 - General information

21

·

S.2 - Manufacture

22

·

S.3 - Characterization

23

·

S.4 - Control of drug substance

24

·

S.5 - Reference standards or materials

25

·

S.6 - Container enclosure system
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1

Some of these sections are further divided and for this, see the guidance cited

2
3

S.7 - Stability

above.

4

Usually these subdivisions are very important in the organization of the CMC

5

information. We do not have time to examine the entire structure today. However, as an

6

example, S.2 on the slide here is divided into the further subdivisions:

7

·

S.2.1 - Manufacturer

8

·

S.2.2 - Description of the manufacturing process

9

·

S.2.3 - Control of materials

10

·

S.2.4 - Control of critical steps and intermediates

11

·

S.2.5 - Process validation

12

·

S.2.6 - Manufacturing process development

13
14
15
16

At all times the principles of dividing the data into predetermined categories remains
the same.
For the drug product which in your case might be antibiotic X coated on your
implant, the CTD template is as follows:

17

·

P.1 - Description and composition of the drug product

18

·

P.2 - Pharmaceutical development

19

·

P.3 - Manufacture

20

·

P.4 - Control of excipients

21

·

P.5 - Control of drug product

22

·

P.6 - Reference standard or materials

23

·

P.7 - Container enclosure system

24

·

P.8 - Stability

25

Again, some of these sections are further subdivided and again, we do not have time
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to get into all the subcategories. However, as an example, Section P.5 for the control of the

2

drug product is divided into Section

3

·

P.5.1 - Specification

4

·

P.5.2 - Analytical procedures

5

·

P.5.3 - Validation of analytical procedures

6

·

P.5.4 - Batch analysis

7

·

P.5.5 - Characterization of impurities

8

·

P.5.6 - Justification of specifications

9

And again, there's no requirement for you to adopt to this approach, but we feel

10

that there are advantages in so doing. From the CMC reviewer's point of view, the great

11

advantage of this approach is that the reviewer will know exactly where to go to find the

12

required information. For example, the reviewer might be looking for information

13

concerning the analytical methods used for the implant and would know to look at Section

14

5.2. If the reviewer wishes to see how these methods were validated, the reviewer will

15

know to look in Section P.5.3.

16

From the point of view of the applicant, the review should be quicker and the

17

requests for additional information fewer. The format may help to focus the applicant's

18

information gathering. For example, the template at P.6 may prod the applicant to consider

19

the nature of any reference standard that was used in the development process.

20

I'd like to discuss some additional issues that we have encountered in the past. Drug

21

substance information is commonly provided in the form of a letter of authorization for FDA

22

to refer to a drug master file or DMF. In many cases, the DMF holder will provide the

23

applicant with some basic information about the product. This information should be

24

included in the application. And sometimes you'll find the DMF has a "public" section that

25

will be provided to the applicant, and a "non-public" section to which only the FDA has
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access. The information from the public section should be incorporated in the device-drug

2

submission.

3

If the drug substance is covered by the USP Pharmacopeia (USP) monograph, then

4

the drug substance should conform to the USP monograph. Based on the product, the CMC

5

reviewer may ask for additional tests to ensure the quality of the drug substance.

6

Sometimes such tests may be found in the European Pharmacopeia or it may be provided

7

by the DMF holder.

8

Most importantly, it is expected that your device-drug combination will have a

9

comprehensive specification that ensures the quality of the product from the CMC

10

perspective. In particular, tests for assay degradants and in vitro release should be

11

provided. In addition, stability data should be provided so the product will be to

12

specifications throughout its shelf life.

13

For a marketed product, we recommend a submission of 12 months of long-term

14

stability data for three batches stored under closely controlled conditions; for example, 2 to

15

8 degrees centigrade or 25 degrees centigrade at 60% relative humidity. In particular, the

16

stability testing should apply to the complete device-drug combination. For example,

17

degradants should be assessed by analyzing the implant after storage under appropriate

18

conditions. Storing the batches of the drug substance under these conditions and then

19

analyzing them for degradants provides supporting information but does not substitute for

20

data from the drug product. Note that testing under accelerated conditions, for example,

21

40 degrees centigrade at 75% relative humidity, may also be required.

22

And finally, two other important points. If the product is part of a kit with devices

23

supplied in which more than one chemical component is mixed prior to application, then

24

the finished constituted product should have an appropriate stability specification. It is

25

generally not sufficient to only show that each component stays within specification for the
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2
3

appropriate time.
These products are also frequently sterilized. Information should be provided to
show the sterilization process does not result in unacceptable levels of drug degradation.

4

And I thank you for your attention.

5

DR. BERTRAM: Dr. Lunn, thank you very much.

6

Our next presenter is also another colleague from the Center for Drug Evaluation

7

and Research, Mr. Steven Hertz. Mr. Hertz is an officer in FDA's CDER, particularly in the

8

Office of Pharmaceutical Quality. He has been with the FDA since 2008 and his work is

9

focused on preapproval manufacturing assessment for CDER and CDRH-led submissions.

10

He's participated on both domestic and international drug product and combination

11

product preapproval inspection. He is a subject matter expert for issues including, but not

12

limited to, computer validation, combination products, control systems, electronic records,

13

biopharmaceutical engineering, quality by design, and process validation.

14

Mr. Hertz also has 5-plus years experience working in the biotechnology industry.

15

His previous projects focused on process control, system administration, equipment

16

automation, engineering, risk management, computer system validation, and process

17

validation. He earned his bachelor's degree in chemical engineering from the University of

18

Virginia, his master's in biotechnology, and his M.B.A. from Johns Hopkins University.

19

Mr. Hertz is also a licensed professional engineer in the state of Maryland.

20

With that, I'd like to turn it over Mr. Hertz.

21

MR. HERTZ: Good afternoon, this is Steven Hertz. I'm a consumer safety officer in

22

the Office of Pharmaceutical and Manufacturing Assessment within the Office of

23

Pharmaceutical Quality within the Center for Drug Evaluation and Research, and today I'm

24

here to talk to you about manufacturing processes and facilities for CDRH-led combination

25

products.
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Just a disclaimer that I have no financial relationships to disclose, and all the views
expressed here are my own and not necessarily that of the FDA or the U.S. government.

3

So what does OPQ do? This link on the bottom will take you to the external

4

webpage of the FDA's website and kind of describes more of what OPQ does. It integrates

5

assessment, inspection, surveillance, policy, and research activities to strengthen

6

pharmaceutical quality on a global scale. Some of the other speakers of this session are

7

also from OPQ and represent other offices that provides this integrated assessment, a

8

uniform drug quality program across all sites of manufacturing, domestic or foreign, and

9

across all human drug product areas, from small molecule pharmaceuticals to large

10
11

molecule biologics.
So what does OPMA do? This is the office that I am located in and similarly, this link

12

on the bottom will take you to the external web page describing OPMA. It performs

13

manufacturing assessment of lots of CDER stuff including NDAs, ANDAs, and BLAs but then

14

also, intra-agency applications, so that would include CDRH submissions such as PMAs and

15

de novos and other submissions, module submissions for PMAs. OPMA evaluates facilities,

16

process design, and control strategies and determines the need for facility inspections to

17

assess the capability of manufacturers to produce quality pharmaceuticals and biotech

18

products at commercial scale. So again, for combination products, this would be important

19

for drug constituent parts, biologic constituent parts, and how they integrate and are part

20

of the finished combination product.

21

So when CDRH has a submission and they would like to get our expertise, CDRH

22

would submit an intercenter consult request. When consulted, OPMA provides CDRH

23

expertise in drug or biologic constituent part manufacturing assessments including

24

assessments of the manufacturing process, assessments of facilities' GMPs, and

25

assessments -- to a limited degree -- of the microbiology aspects of these constituent parts,
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because CDRH has their own microbiology reviewer, so it's kind of a joint venture in terms

2

of those assessments.

3

In terms of process design, things my office considers are if commercial

4

manufacturing processes are adequately described. Things that we look for in CDRH

5

submissions are if there is a commercial process flow diagram which could visually describe

6

what the proposed commercial process is from receiving to outgoing shipment within a

7

facility, but then also for the supply chains if there are multiple facilities or multiple

8

contractors.

9

We also take into consideration if critical process parameters are defined and

10

provided in the submission, if critical quality attributes are also defined and provided in the

11

submission.

12

We also look to see if there are batch definitions that sponsors have provided

13

describing how they intend to, in their commercial manufacturing, define what a batch is in

14

terms of the devices and the drug constituent parts and how they intend to label them and

15

provide batch numbers for them. And then also for sampling plans, in terms of what

16

product testing is needed and if there are parts to the process and what tests are to be

17

done, and then also how many samples they intend to take, if they are statistically relevant,

18

and also if they have enough samples taken in order to satisfy GMP requirements.

19

So in terms of control strategies, things that we look at are how identified risks are

20

mitigated to ensure consistent manufacturing of quality drug constituent parts and finished

21

combination products. Things we look at are environmental controls, equipment controls,

22

and process testing controls.

23

In terms of environmental controls, we look at -- to see within a process, especially

24

with respect to drug constituent parts and finished combination product integration for

25

single-entity combination products -- are environmental controls in place, are they
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proposed, will they help to identify any risks to the product in terms of contamination.
In terms of equipment controls, we want to know what equipment is proposed for

3

manufacturing, its material construction, any other equipment that may come into process

4

component contact that may have an impact on the drug constituent part, and then in-

5

process testing, if there's any kind of testing proposed that is in addition to final product

6

testing that helps to identify and evaluate a product's quality as it's being manufactured.

7

So in terms of facilities, what we're really describing is facilities' GMP or QSR, ability

8

to show compliance with those regulations and/or inspectional activities to assess

9

compliance to those GMPs and QSRs.

10

Things that OPMA would like to know is where do commercial manufacturing

11

activities take place, so where is an API manufactured; where is a formulated drug

12

constituent part manufactured; where is a finished combination product manufactured

13

whether it's a single entity, co-packaged, or cross-labeled combination product.

14
15
16

We would like to know firm names, addresses, FEI identification numbers, and what
specific manufacturing testing responsibilities take place at these facilities.
There may also be contract sterilizing facilities, sterilization facilities or contract

17

testing facilities, and that information should also be clear and apparent within a

18

submission.

19

Things that we look at are if appropriate GMP operating systems are in place. I

20

believe we've talked about 21 C.F.R. Part 4 in earlier sessions and so what this really means

21

is that for facilities manufacturing just drug or biologic constituent parts, we're looking to

22

see if 21 C.F.R. Part 211 is being compliant, is in place in that facility. For facilities only

23

making devices, if 21 C.F.R. Part 820 is at that facility. And for finished combination product

24

facilities, it's probably a mixture per Part 4 where either the facility is compliant with 820 in

25

its entirety with additional 211 responsibilities, compliance to those responsibilities, or full
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211 compliance with additional 820 compliance to those responsibilities.
So how does OPMA evaluate drug or biologic GMPs for combination products? And

3

we have a variety of tools that we use to do that. One thing we do is to actually have

4

submission review. Maybe we'll ask in an interactive review or if it's already in the

5

submission, we'll ask for additional information about how your proposed facilities are

6

complying with 21 C.F.R. Part 4 or 21 C.F.R. Part 211. And if you or the sponsor provide

7

information that is requested, perhaps that will be satisfactory for us to evaluate GMPs for

8

that facility.

9

We may also perform FDA inspections or rely on mutually recognized foreign

10

authority, foreign regulatory authority inspections, so that's another regulatory tool that we

11

use, coming on site to your facilities to inspect them to evaluate the GMPs.

12
13

We may also perform a remote regulatory assessment or RRA, and for drug and
biologics, we reference Section 704(a)(4) of the Food, Drug, and Cosmetic Act.

14

And a new tool that we have, given the prevalence of the COVID-19 pandemic, is a

15

remote interactive evaluation where we may use virtual computerized tools to have a live

16

connection to evaluate one of your facilities, to talk to facility representatives, and to

17

review documents and review operations at a facility.

18

So these are a few references that I think are helpful in terms of pharmaceutical

19

manufacturing assessment or GMP assessment for combination products. The first is

20

current good manufacturing practice requirements for combination products, and this is the

21

guidance for industry that was published in 2017 and it goes into detail, a lot of things that

22

the working group for Part 4 encountered in development of the regulation about how

23

GMPs apply for combination products. It goes into detail of the various callouts and gives

24

information about how they can be applied and how they can be interpreted for

25

combination products. So in terms of GMPs and facility demonstrating compliance to the
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GMPs, I think it's a helpful document.

2

And then also there is a compliance program, 7356.000, which was finalized last year

3

in 2020, which talks about inspections of CDER-led or CDRH-led combination products. And

4

this document is very helpful because it's really the guide for investigators, when they come

5

out to your facilities to perform inspections, of how they should perform these inspections.

6

This compliance program is unique in that it covers preapproval, post-approval surveillance,

7

and for-cause inspections for combination products.

8
9

So usually there is a specific drug preapproval and a specific drug surveillance
compliance program, but this document incorporates them all into one document. So it's

10

very helpful to find out exactly how investigators perform their reporting for EIRs, how they

11

conduct inspections, and similarly for the -- to the guides for industry, it provides a lot of

12

context for the various callouts for how investigators should interpret those called-out

13

regulations.

14

And that's all I have for you today, so thank you for your attention. You know, we in

15

OPMA receive a lot of ICCRs from CDRH with respect to pharmaceutical manufacturing

16

assessment, facility GMP consults, and so there's a lot of opportunities from orthopedic

17

device combination products, you know, there's a lot of opportunities within the review

18

cycle for us to provide our thoughts and for there to be an interact review for sponsors to

19

provide additional information and clarification, whether it be for PMAs, for de novos, for

20

Q-subs or other kinds of information seeking submissions. So please, if there's questions,

21

always talk to your lead reviewer first, but we're here to help perform quality assessments

22

for drug and biologic constituent parts and for finished combination products and to make

23

sure that there are quality products available for the American public.

24
25

So again, thank you for your attention and I look forward to speaking with the panel
in terms of if there's any questions that we can help to answer.
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DR. BERTRAM: Thank you, Mr. Hertz. Great presentation, great information

2

regarding drug manufacturing, and also thanks for the plug for the intercenter consults and

3

the collaboration that goes on in the conduct of review between the centers.

4
5
6

Just a reminder, if you have any questions for the panel, please send those to the
OHT 6 feedback e-mail address.
Going to our next presentation, I would like to introduce the speaker, Dr. Aprajita

7

Garg. Dr. Garg obtained her Ph.D. from the University of Maryland in 2012 and conducted

8

postdoctoral research at the Yale School of Medicine. She's been with the Agency for 5

9

years as a biologist and provides biocompatibility and sterility consulting reviews in the

10

Office of Orthopedic Devices.

11

Dr. Garg.

12

DR. GARG: Hello, everyone, my name is Apra Garg and I am a biocompatibility

13

reviewer in the Office of Orthopedic Devices. In my talk today I will provide considerations

14

for biocompatibility assessment of antimicrobial devices.

15

Here is my disclaimer. In summary, the information presented should not be

16

construed to represent any agency determination or policy. Any mention of commercial

17

products, their sources, or their use in connection with material reported herein is not to be

18

construed as either an actual or implied endorsement of such products by the Department

19

of Health and Human Services.

20

This slide provides an outline of the talk. I will begin by going over the

21

recommended biocompatibility endpoints for orthopedic implants per FDA guidance. I will

22

also discuss the RTA checklist requirement. Thereafter, the majority of the slides provide

23

biocompatibility endpoint specific considerations. A list of the endpoints that will be

24

discussed is noted here.

25

The orthopedic implants are categorized as tissue-bone contact devices that have
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contact duration of permanent or long-term contact. The recommended endpoints for FDA

2

guidance are shown in the table here.

3

Please note that although reproductive/developmental of toxicity and degradation

4

are not checked in this table as recommended endpoints, assessment may be requested

5

depending on the material and known toxicity information.

6

In this slide I would like to point out the administrative requirements for addressing

7

biocompatibility which are considered as a part of the refuse to accept, also called RTA,

8

review of a 510(k) submission. Specifically, the traditional RTA checklist recommends that

9

each relevant biocompatibility endpoint per FDA's biocompatibility guidance document be

10

addressed in the submission. Additionally, for any testing performed, the RTA checklist

11

recommends that you provide a full test protocol and reports. In addition, for all provided

12

test reports, we recommend that you provide a justification of how this testing supports

13

substantial equivalence.

14

The alternative approach to providing all of the identified information is to provide a

15

rationale that biocompatibility testing is not needed and the rationale should address all

16

endpoints. It is also helpful if you provide an executive summary for biocompatibility. This

17

helps ensure this information is up front and easily identified.

18

Let's start the discussion on biocompatibility of antimicrobial devices. The table

19

included in this slide is from a published article by Gallo et al. and emphasizes the wide

20

range of antimicrobial materials and technologies that are available.

21

As noted in this table, the antimicrobial action can be achieved using various

22

strategies. For instance, to prevent the adhesion of bacteria, a modified surface or coating

23

may be utilized. Alternatively, if a bactericidal effect is intended, it can be achieved either

24

by organic or inorganic chemicals that elute from the device or by coatings that have the

25

potential to kill on contact. The wide range of antimicrobial technologies limits the use of a
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2

one-size-fits-all approach to address biocompatibility.
Having said that, the general principles of the FDA biocompatibility guidance would

3

apply, although additional or modified testing may be needed. Some of the additional

4

considerations that may be applicable are included in the following slides. Please note the

5

list of considerations are not exhaustive. Also, for combination devices, CDER provides drug

6

review recommendations.

7

Let's start with test article related considerations. The test articles should be

8

representative of the final finished device, including packaging and sterilization. This

9

consideration is not unique to antimicrobial devices; however, as device design

10

development progresses, you, as the sponsor, may choose to conduct some

11

biocompatibility testing on devices that are not the final version. If that is the case and you

12

plan to leverage prior testing, all the differences between the tested and the final version

13

should be tabulated and justified with respect to each of the relevant endpoints.

14
15
16
17
18

Unlike efficacy testing, biocompatibility testing should be conducted on the device
with the antimicrobial present at the upper specification of the antimicrobial amount.
Biocompatibility testing on real-time aged device may be needed if the available
information on materials does not support the device stability after shelf life.
Degradation information is requested for medical devices that have the potential for

19

degradation within the human body. This is especially relevant for devices where a

20

resorbable polymer matrix is utilized and in such cases, prior degradation information on

21

resorbable material alone may not be adequate, as inclusion of an antimicrobial can impact

22

the degradation profile of the final finished device.

23

Also, a surface bond antimicrobial is not intended to be released. The risk of

24

exposure for such an antimicrobial is assessed by performance testing. Depending on the

25

performance test data, additional biocompatibility assessment may be needed.
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Considerations for cytotoxicity evaluation. For antimicrobial devices with surface

2

modifications (example, devices designed to achieve contact kill), a direct contact method

3

of cytotoxicity evaluation in addition to elution methods may be recommended. This is

4

because cytotoxicity of surface modifications are not assessed adequately by elution

5

methods alone. If cytotoxicity is observed using an elution method, additional testing using

6

various dilutions of the test solution is recommended. This is requested to identify the

7

dilution with passing cytotoxicity result.

8
9

Considerations for implantation study. A clinically relevant implantation site study
with the final finished device is recommended. If a test coupon is used in the implantation

10

study, provide justification for how the antimicrobial exposure from the test article was

11

used, both with respect to the antimicrobial amount for surface area and leaching kinetics is

12

representative of the clinical use of the device.

13

ISO 10993 Part 6 includes recommendations for test animals, implant specimen,

14

number of implantation sites, and evaluation criteria. We recommend that the

15

implantation study endpoints be determined by the likely clinical exposure time or be

16

continued until or beyond a steady state has been reached with respect to the biological

17

response. Also, the time points selected be explained and justified.

18

Systemic toxicity study considerations. An implantation study-based systemic

19

toxicity evaluation is recommended for implants. The systemic toxicity study should

20

consider worst-case dosing; that is use of multiple devices during clinical use should be

21

accounted for. Furthermore, an exaggerated exposure (example, 2X or 10X) compared to

22

clinical use is recommended. Please note, if a maximum dose to evaluate systemic toxicity

23

is not feasible within the bone implantation site, you may choose an additional implantation

24

site such as muscle to obtain a cumulative worst-case dose.

25

Systemic toxicity evaluation parameters are described in ISO 10993 Part 11. Along
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with generally evaluated parameters, selection of specific tests may be influenced by

2

observations on the mode of action of the test substance.

3

Genotoxicity assessment considerations. For drug-containing combination products,

4

genotoxicity data from literature may be leveraged. However, if such data are not

5

available, we recommend the drug be tested separately in a dose response study, not as an

6

extract. Final combination product assessment is also recommended. If toxicity is observed

7

during final combination product testing that can interfere with test result interpretation,

8

testing on the device alone, that is without the antimicrobial, may also be requested.

9

Reproductive and developmental toxicity assessment considerations. For orthopedic

10

devices, assessment of this endpoint is not always requested. However, if a device contains

11

a novel material or has materials with a known reproductive or developmental toxicity or

12

the intended use includes relevant target populations (example, pregnant women), the

13

assessment for this endpoint may be requested. If that is the case, you may provide

14

assessment based on toxicological risk assessment of the chemicals in the antimicrobial

15

device. Alternatively, reproductive and developmental toxicity test data may be provided.

16

Toxicokinetic study considerations. We recommend toxicokinetic studies be

17

considered for drug (in this case, antimicrobial) and device combination products. ISO

18

10993 Part 16 includes recommendations for toxicokinetic studies. For such studies we

19

recommend the test substance be administered by a route relevant to the use of the

20

medical device. Also, the toxicokinetic study design should include information on

21

physiological fluid, tissue, or excreta in which analyte levels will be determined.

22

Furthermore, the collection times for toxicokinetic studies be guided by leaching kinetics

23

and elimination time of the antimicrobial of interest.

24
25

Chemical degradation study considerations. For some combination devices including
chemicals with known toxicity, data from an analytical chemistry study and toxicologic
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information may be necessary to support a risk assessment. ICH guidance (example, Q3D

2

for elemental impurities) may not be suitable to evaluate devices. We recommend

3

toxicological risk assessment be conducted to evaluate extractables using methods and

4

standards that are applicable (example, ISO 10993 Part 17 and Part 18).

5

For devices when release kinetics are unknown, conservative approaches may be

6

needed (example, assumption of exposure to total quantity of constituent) for toxicological

7

risk assessment.

8
9

Overall, a Q-Sub is always recommended to receive feedback on proposed test plan
and test methods.

10

Thank you for your time and I can take your questions.

11

DR. BERTRAM: Thank you very much, Dr. Garg.

12

If we can hold those questions until after lunch when we will have the panel, right

13

now we have our lunch break. We will reconvene at 1:00 p.m. and pick things up with a

14

presentation from Mr. Steve Turtil. Thank you, everyone.

15

(Whereupon, at 11:54 a.m. a lunch recess was taken.)

16
17
18
19
20
21
22
23
24
25
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AFTERNOON SESSION

2

(1:00 p.m.)

3
4
5

DR. BERTRAM: Welcome back, everyone. As promised before lunch, we will
continue with Session 2 and with that, I would like to introduce Mr. Steven Turtil.

6

Mr. Turtil is a microbiology reviewer within the Division of Spinal Devices in OHT 6

7

within CDRH OPEQ. He reviews industrial sterilization processes, terminal packaging, and

8

reprocessing of reusable and single-use medical devices. He significantly contributed to and

9

promoted the development of FDA's 2015 guidance "Reprocessing Medical Devices in

10

Health Care Settings: Validation Methods and Labeling," and the 2016 guidance

11

"Submission and Review of Sterility Information in Premarket Notification Submissions for

12

Devices Labeled as Sterile," both of which provide guidance to industry and FDA staff. He

13

leads CDRH's Sterility Interest Group, providing continuous training in each of these

14

specialty areas, contributing to the commonality of CDRH review practices. Mr. Turtil has a

15

master's in biology and has been a microbiology reviewer within the Office of Orthopedic

16

Devices for 10 years, in the context of his total 25 years with CDRH.

17

With that, Mr. Turtil

18

MR. TURTIL: Good afternoon, everyone. I'm Steven Turtil, a microbiology reviewer

19

in OHT 6, primarily responsible for reviewing devices labeled as sterile, terminal packaging,

20

and reprocessing of reusable devices.

21
22

I have no financial relationships to disclose and have received no commercial
support for anything I'll be discussing today.

23

Today I'll be talking about our Sterile Devices Guidance, which is how we casually

24

refer to our 2016 guidance document "Submission and Review of Sterility Information in

25

(510(k)) Submissions for Devices Labeled as Sterile." To that purpose, to ensure we are all
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on the same page, I'll be talking about devices that are labeled as sterile, as a result of

2

having been subjected to an industrial terminal sterilization process; that is, devices

3

sterilized within a sterile barrier system.
So we just touched on the scope. Partway through this presentation we'll take a

4
5

short excursion into the background section. Primarily we will be covering Roman Numeral

6

V and the five components that should be included in a 510(k) submission, listed as Items 1

7

through 5 at the bottom of this slide.
Now, let's take a closer look at those, starting with Number 1. Submissions should

8
9

include Item Number 1 and highlighted here, in blue, are:

10

a. the sterilization method description;

11

e. the dose for radiation, if radiation is used; and

12

f. the maximum residual levels and justification, if a chemical sterilant is used.
This information has been routinely reviewed in 510(k)s by the FDA for over 30

13
14
15
16

years.
And highlighted as items (b), (c), and (d), in blue, is information intended to help us
identify Established B and novel sterilization methods. These include:

17

b. the chamber description, if it's not rigid;

18

c. information on any Established B method to help us confirm the cycle

19
20
21
22

validation data has been adequately reviewed; and
d. the sterilization site.
This information has been requested since 2016 and the publication of the "Sterile
Devices Guidance."

23

And these are Items 2 through 5. We'll go over these in detail and provide guidance

24

and shed light on some of the most common deficiencies. Let's start with Number 2, which

25

includes both the validation method and the consensus standards used.
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Common validation methods are summarized here, with the most common ones

2

highlighted in blue. The overkill or half-cycle method is the most common for ethylene

3

oxide and steam. Various methods are options for radiation based on ISO 11137, the most

4

common ones being VDmax25 Method 1 and VDmaxSD for 2.5 kGy increments from

5

between 15 to 35 kGy. And since Item Number 2 is Validation Method and Consensus

6

Standards, a little bit more about consensus standards and FDA recognition, I just wanted to

7

include the note that FDA recognizes consensus standards and cites TIRs as relevant

8

guidance.

9
10

Continuing along with Item Number 2, looking at consensus standards for validation,
these are the most common ones:

11

·

17665 Series applies to moist heat or steam sterilization;

12

·

11135 for ethylene oxide;

13

·

11137 Series for radiation; and

14

·

For dry heat, 20857.

15

Almost anything else will be covered by 14937.

16

Now, how can you tell if a publication is FDA recognized or cited or neither? And

17

how can you tell the version or publication date? The link at the bottom of the slide will

18

take you to our standards database page.

19

This will take you to our recognized consensus standards page, as indicated at the

20

top by the arrow. You can use the fields below to enter the standards organization,

21

designation number, the title, search terms or keywords, and the more you enter, the more

22

refined your results will be. In this instance, we've entered the Designation Number 11135

23

for ethylene oxide.

24
25

Then you'll be directed to another page. If the standard you're searching for appears
on this page, it's FDA recognized. And you can confirm the version and date of publication
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on that page. By clicking on the title to the right, you'll get our supplemental information

2

sheet page, or the SIS. Let's take a closer look at that.

3
4

And a few highlights are provided on this enlarged page view: (1) The recognition
number is near the top.

5

Two is the designation number and full title, including date, are indicated.

6

The third arrow indicates the extent of recognition; in this case, the complete

7

standard.

8

Number 4 is citation of relevant FDA guidance.

9

And Number 5, in this case, is for 11135, ethylene oxide, FDA cites as relevant

10
11

guidance TIRs 14, 15, 16, 17, and 74.
And arrow Number 5 identifies TIR28, which is entitled "Product Adoption and

12

Process Equivalency for Ethylene Oxide." And TIR28 provides a convenient segue back to

13

Item Number 2: Validation Methods and Consensus Standards.

14
15
16

We know many products are often adopted into previously validated processes, and
that standards and guidances provide pathways for this. So just tell us how you got there.
Examples include:

17

·

TIR28 for ethylene oxide;

18

·

ISO 11137-2, Clause 4, and TIR35 for radiation; and

19

·

ISO 17665-3 has valuable information for steam.

20
21
22

A quick note: 17665-3 is not, at the moment, cited as relevant guidance, but this is
under consideration by the Agency.
So about that short excursion mentioned earlier. Please note our reference to data

23

in the 2016 Sterile Devices Guidance. Particularly note the use of the phrases "not the

24

validation data itself" and "not package test data." From this 2016 guidance, you can see

25

we're looking for descriptions of things and not necessarily test data, although we do
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2

occasionally request data.
The history of this goes back 30 years to our 1990 K90-1 memorandum. Then,

3

criticism had been raised by the GAO and industry, indicating that our review of sterile

4

devices was "inconsistent among divisions and product classes." So we standardized our

5

practices at that time so that "...all divisions will be collecting and analyzing the same 510(k)

6

data for sterile devices."

7

Eventually, this K90-1 memorandum was superseded, superseded with our 2002

8

Updated 510(k) Sterility Review Guidance K90-1 which stipulated -- CDRH decided that,

9

given a manufacturer's obligation to comply with quality systems requirements, the safety

10

and effectiveness of a device manufacturer's sterilization process would best be ensured

11

through compliance with quality systems regulations rather than through 510(k) review,

12

meaning that we would not typically look for data during 510(k) review but would look at it

13

during routine inspections or request it on an as-needed basis. Current review practices

14

reflect this approach. However, if we have reason to see it, we will ask for it. And if you

15

send it in unsolicited, we won't ignore it.

16

Returning to Roman Numeral V, the red type in this slide highlights information that

17

is often omitted, resulting in deficiencies. So it is helpful to interpret the text of the

18

guidance literally.

19

Focusing on Item 4.b, sponsors should ensure the submission includes a statement

20

confirming that endotoxin testing will be conducted on every batch or if not, information

21

regarding the sampling plan used. When this is omitted, the resulting deficiencies will often

22

start like this: Please provide an explicit description as to how adequate safeguards are

23

incorporated to ensure that nonconforming product does not reach patients.

24
25

And for Item Number 5, most commonly, no package validation test methods are
mentioned in a submission. And this may be the legacy of earlier FDA guidance which did
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

9999

1

not request this information. Often, there is no mention of simulated distribution and

2

package integrity testing, or what we now call package performance testing. And often,

3

there is no mention of simulated aging and package seal strength testing or what we now

4

call stability testing. These would be deficiencies.

5

An adequate description of package performance testing could look like any one of

6

these three options:

7

·

followed by package integrity testing;

8
9

·

·

14

The third alternative is just to include a statement of conformity to the current
FDA-recognized version of ISO 11607.

12
13

A more comprehensive summary of performance testing might look like the
second option there, giving details as to which standards are used; or

10
11

A simple summary of performance testing, indicating simulated shipping

An adequate description of package stability testing could look like any one of these
three options:

15

·

A simple summary of simulated aging followed by seal strength testing.

16

·

A more compressive summary of stability might include the actual names of the
standards used; and alternatively,

17
18
19

·

A simple statement of conformity to the current FDA-recognized version of
11607.

20

And this is a list of five frequently asked questions:

21

Are Promissory Notes acceptable? No, we don't really accept promissory notes and

22
23
24
25

we want to know that validation has been completed.
Is declaration of conformance to 10993-7 adequate for residuals? No, maximum
levels should be stated and sterilants other than ethylene oxide exist.
For non-pyrogenic claims, do we accept LAL testing only or do we accept rabbit
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tests? We accept validated bacterial endotoxin tests. Rabbit testing is really considered for

2

materials compatibility.

3
4
5
6
7

Is pyrogen free acceptable instead of non-pyrogenic? Our recommendation is to use
non-pyrogenic. Pyrogen free is hard to establish.
And is product adoption acceptable? And we've talked about this already, yes, it's
acceptable. Just tell us how you got there.
This is a case study and an example of when we may ask for data. The highlighted

8

red ovals indicate an outdated standard, a non-U.S. standard, and an SAL of 10 6, a sterility

9

assurance level of 10 6. So we asked more about the standard and clarification of the SAL.

10

Well, they wrote back assuring us of the SAL and we wrote back asking for

11

comprehensive validation data that fully supports an SAL of 10-6. So they wrote back saying

12

we're sorry.

13

Anyway, we do recognize that there are often language translation issues in the

14

application and/or in the labeling. Consequently, we pay close attention to language

15

translation issues. This is for a reusable instrument and it illustrates how problematic this

16

issue could be. Each of the three highlighted sentences represent issues.

17
18
19

The first one is the equipment is then thoroughly cleaned out of the container. We
think they mean removed rather than cleaned out.
The second sentence is a cleaning process done out of qualification ranges can lead

20

to sterility or toxicity issue. We think they mean use the validated specifications in the

21

labeling.

22

And the third sentence is cleaning eliminates contamination of the material. Well, it

23

doesn't really eliminate it. It means reduce. But besides that, of what value is this sentence

24

to trained professionals?

25

On one end of the spectrum we may point out a single simple edit. On the other
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end, we may go as far as to recommend that the applicant consider utilizing a subject

2

matter expert with a skill set that includes fluency in English because the consequences of

3

allowing bad translations in medical device labeling could be catastrophic.

4
5

Well, that covers the topic of sterility assessments. Thank you for your interest and
attention.

6

DR. BERTRAM: Thank you, Mr. Turtil. I appreciate that KFC closing slide.

7

Now, for our next presentation. Dr. Sara Thompson is a veterinary medical officer in

8

the Division of Restorative, Repair, and Fracture Fixation Devices in OHT 6. She joined CDRH

9

as an animal study reviewer specializing in the assessment of animal models in nonclinical

10

animal testing for orthopedic devices. Prior to joining FDA, Dr. Thompson was a clinical

11

veterinarian, focusing on small animal emergency and critical care. She graduated from the

12

University of the South with a bachelor's in biology and received her doctorate in veterinary

13

medicine from Texas A&M University.

14

Dr. Thompson, it's all you.

15

DR. THOMPSON: Hello, my name is Sara Thompson, and I am a veterinary medical

16

officer with the Office of Orthopedic Devices. Today I will be presenting a high-level

17

overview of animal testing.

18

I have nothing to disclose.

19

Today I will discuss animal testing studies in support of medical devices and

20

combination products. Although this workshop is focused on products that target

21

orthopedic device-related infections, you will find that the overall approach to animal

22

testing is the same for most devices. I will cover good laboratory practices, the

23

Q-Submission Program as it relates to preclinical animal testing, and animal models. I will

24

review some specific study design considerations including animal study numbers,

25

distribution of articles, time points, and evaluation endpoints, highlighting the advantages
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and the limitations of animal testing. Finally, I will wrap things up with a brief overview of

2

how to submit your animal testing as part of a final marketing application.

3

For the purposes of this presentation, I will be using the terms "device" and

4

"product" interchangeably. However, the term "product" applies specifically to medical

5

devices that also include a biologic or drug.

6

Regulation governing good laboratory practices (21 C.F.R. Part 58) was enacted in

7

the 1970s to help labs produce reliable data with a goal of data integrity. Any animal

8

studies intended to support the safety of a medical device or a combination product should

9

be conducted in accordance with recognized GLP regulations. If a study was not conducted

10

in compliance with Part 58, a statement should be provided explaining the reasons why the

11

study was not GLP compliant, including a detailed discussion on any deviations from the

12

regulations.

13

In vivo testing generally provides an initial assessment of how the device interacts

14

with biologic systems and also how the biologic system may affect the device. FDA's

15

primary purpose in recommending animal testing is for the applicant to provide evidence of

16

safety, including performance and handling.

17
18
19
20
21

A secondary objective is to evaluate the effectiveness of the device or to
demonstrate proof of concept.
Because the primary purpose of the study is to evaluate safety and performance, a
risk analysis should always be performed prior to initiation of the study.
The study objectives should be designed to evaluate all identified risks of the device,

22

as well as any known risks of the device type. Sometimes these objectives can be

23

accomplished in a single pivotal study. However, more often than not, additional studies

24

are necessary to adequately address all of the identified risks.

25

The Medical Device User Fee Amendments implemented the broader Q-Submission,
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otherwise known as the Q-Sub Program, which includes pre-submissions as well as

2

additional opportunities to engage with FDA, including feedback on premarket approvals,

3

humanitarian device exemptions, de novo requests, and premarket notifications or 510(k)

4

submissions, as well as to address whether a clinical study requires submission of an

5

investigational device exemption.

6
7

The Agency strongly recommends that applicants submit a draft of their animal
study protocols prior to initiating any in vivo animal testing.

8

The pre-submission program provides an opportunity to obtain FDA feedback on

9

specific questions to guide product development and submission preparation. The pre-

10

submission feedback is most effective when requested prior to the execution of planned

11

animal testing. There is no fee associated with these submissions.

12

For additional details about the Q-Submission program, please consult the guidance

13

for industry and FDA staff, "Requests for Feedback and Meetings for Medical Device

14

Submissions: The Q-Submission Program." The link is listed below.

15

Perhaps one of the most important study design considerations is the choice of the

16

animal model. The animal model should be representative of the indications for use and

17

emulate, as much as possible, the morphology, histology, biomechanics, and kinetics

18

corresponding to human use.

19

The choice of animal species is usually dictated by the objectives of the animal study.

20

Smaller animals such as rabbits are more appropriate for proof-of-concept studies or initial

21

dosing studies.

22

The anatomy of large animals such as sheep and goats more closely reflects that of

23

human anatomy, allowing for preclinical testing which more closely simulates clinical

24

conditions. Because the bones of adult sheep and goats are similar in size and composition

25

to humans, these species are ideal for evaluation of orthopedic devices. Larger animals are
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2

more appropriate for pivotal animal studies which require a functional animal model.
When choosing an animal model, first consider whether there is an established

3

animal model for the type of device being tested. An established animal model is one that

4

has been described in the literature or used to support the clearance or approval of a

5

similar device for the same indications for use. Often an established model does not exist,

6

particularly with novel device types or devices whose identified risks cannot be mitigated

7

with the existing models.

8
9

The animal and its physiologic attributes should provide a test system that simulates
the clinical setting as closely as possible. For a functional animal study, consideration

10

should be given to how closely the surgical technique and the method of implantation can

11

be replicated. For example, differences in anatomy of the knee joint between sheep and

12

humans often necessitates modification of many surgical procedures in order to access the

13

joint space.

14

We must also consider how the animal ambulates and the biomechanical forces

15

placed on the test system following implantation. How do those forces differ in a

16

quadruped as opposed to the bipedal human?

17

The animal chosen should be sufficiently large to adequately investigate and

18

optimize the formulation, design, dimensions, and associated instrumentation envisaged for

19

human use.

20

The number of animals and experimental groupings should be designed following

21

pilot and bench testing, which can provide some idea of reliability and outcome. It is

22

important to utilize sufficient animal numbers to obtain predictive outcomes. However, we

23

recommend using the smallest number of animals that will provide meaningful

24

interpretation of the data. We urge you to be mindful of the three R's (refinement,

25

reduction, and replacement) when considering the number of animals required for the
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2
3

animal testing.
Through the Q-Submission Program, the Agency can provide valuable feedback on
the appropriateness of the animal model prior to the initiation of the animal studies.

4

Because there are often several iterations of a test article prior to the initiation of a

5

clinical study, we recommend that pivotal animal studies utilize test articles that represent

6

the final clinical design. Whenever possible, the tested device should be the final, sterilized,

7

ready-to-be-implanted version of the device, including any associated hardware.

8

However, differences in anatomy and biomechanics may necessitate modifications

9

to the device itself or to the implantation procedure. For example, the subject device may

10

need to be scaled down to facilitate implantation due to size differences between most

11

animal models and humans.

12
13
14
15

In dosing studies, the concentration of the biologic or drug are adjusted in order to
determine the most effective dose with the least adverse effects.
Appropriate justification should be provided for any modifications made to the
device or the test system.

16

Animal testing should involve the worst-case construct of the total system. Worst

17

case represents a set of conditions that reflect the greatest challenge to product integrity

18

and safety which might occur during clinical use.

19

The device design and intended use should be used to inform the study groupings for

20

animal testing. If the animal testing will be leveraged for systemic endpoints, the device

21

should not be implanted in the same animals that will be used as the control. Appropriate

22

control groups should be selected. Comparator groups are often representative of the

23

current standard of care, such as autograft. Alternatively, they may represent a previously

24

cleared or approved medical device with similar material composition, technological

25

characteristics, and indications for use. A negative control will help characterize the effects
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2

of the procedure itself.
Evaluation time points should be chosen with consideration for the device material

3

composition, the length of implantation, and the rate of degradation when applicable. In

4

most animal studies, a minimum of three evaluation time points is recommended.

5

The earliest time point will allow for an assessment of the initial biologic responses

6

to the device. An intermediate time point should establish interim device behavior

7

between earlier and later time points, as well as document a reduction of any initial

8

inflammatory response.

9

For resorbable devices, the final time point should be of a sufficient duration to

10

demonstrate bone and tissue healing and to characterize the effects of any residual device

11

material. It is understood that the final time point may not allow for complete device

12

resorption. However, the compilation of all the time points should demonstrate a trend

13

towards complete device resorption.

14
15
16

Additional time points may be needed to allow for a more complete assessment of
the biologic response and characterization of device components at relevant times.
The study endpoints are usually determined by the study objectives. We are not

17

seeking the same data from an early feasibility study that we might look for in a safety

18

study. A study focusing on safety might not have the same endpoints as a study that also

19

looks at the performance of the device. Even within a biocompatibility study, we would

20

expect much different endpoints for a study assessing systemic toxicity than one that only

21

assesses the local effects.

22

Endpoints tend to be divided into two groups, although there is some overlap.

23

Typical in vivo endpoints include clinical observations such as physical exams, gait analysis,

24

lameness assessment and pain scores, clinical pathology, arthroscopy and arthrocentesis, as

25

well as imaging. Typical ex vivo endpoints include imaging, gross pathology, histology,
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histomorphometry, and biomechanical testing. Additional endpoints might also be

2

considered for an infection model.

3
4
5

The Agency can provide feedback on the animal study design and animal study
endpoints through the Q-Submission process.
Often, animal study endpoints such as gross pathology or histopathology can provide

6

information that cannot be easily obtained in the clinical setting. For example, we usually

7

collect histopathology data from each animal during preclinical studies. However, during

8

clinical studies, we have no way to obtain histology samples aside from arthroscopic

9

second-look procedures.

10

In addition, animal testing is designed to minimize inherent variability between study

11

subjects, allowing for an unbiased assessment of device safety and performance. This

12

degree of standardization across each study grouping is impractical to obtain in clinical

13

studies.

14

While there are many advantages of animal testing, there are some limitations. As I

15

explained previously, differences in anatomy and biomechanics represent one limitation of

16

the animal model. Large animal models such as the sheep or goat provide a reasonably

17

close approximation of the biomechanical load to humans; however, they are quadruped

18

animals which have an inherently different distribution of the mechanical forces than the

19

bipedal human. Any outstanding concerns about device performance due to differences in

20

mechanical loading between quadrupeds and humans would need to be addressed through

21

clinical data.

22

In addition, replicating disease processes such as osteoarthritis, degenerative disc

23

disease, or neoplasia in study animals represents unique challenges. Therefore, most

24

animal studies are completed using healthy, skeletally mature adult animals. Even if the

25

disease process can be induced, such as an osteoporotic animal model, the lab animals
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would not share comorbidities such as cardiovascular disease or diabetes that might be

2

present in a similar population of humans. Similar challenges are encountered when

3

considering an animal model to evaluate orthopedic device-related bone infections.

4

When the device associated risk cannot be adequately mitigated due to the

5

limitations of the animal model, clinical data may be necessary to further characterize the

6

device's safety and performance prior to clearing or approving the product for marketing.

7

Once the preclinical animal testing has been completed, a final study report must be

8

prepared. All raw data, documentation, protocols, and final reports generated as a result of

9

the animal study must be retained per GLP regulations. All of that information should be

10

submitted to the FDA as part of your final marketing application. FDA recommends that

11

you prepare the records and reports for the animal studies such that we can most

12

efficiently evaluate device safety and performance.

13

When compiling more than one study into a group of attachments to the final study

14

report, FDA recommends that you do so in the order in which the studies were performed

15

so that we can follow the device history and in vivo performance from the first study to the

16

last study.

17

Additional documentation that we recommend including as part of your marketing

18

application includes, but is not limited to, baseline and interim health examinations, surgery

19

and anesthesia reports, clinical pathology reports, animal medical records, and contributing

20

scientist reports such as radiology or pathology reports. A complete catalog of images such

21

as radiographs, histology, or MRI should also be included in the final submission.

22

In summary, because each medical device or product often presents a unique set of

23

risks, there is no one-size-fits-all approach to animal study design. This is particularly true

24

for products intended to target device related infections. Through the Q-Submission

25

Program, the Agency can help guide you through those challenges, particularly when
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discussions with FDA are initiated early in the device development process.

2

Thank you for your time and attention today.

3

DR. BERTRAM: Thank you, Dr. Thompson.

4

That completes the presentations for Session 2 and now brings us to our panel

5

presenter discussion and with that, I have the great opportunity to introduce a friend and

6

colleague, Commander Kenneth Scott Phillips.

7

Commander Phillips' mission at FDA is to advance the regulatory science of infection

8

control; reduce the burden of bringing innovative, safe, and effective devices to market;

9

improve patients' quality of life; and ultimately, save lives. For over a decade, he has led

10

research on infections associated with endoscopes, breast implants, catheters, orthopedic

11

implants, contact lenses, and cosmetic fillers. He organized the 2014 FDA workshop on

12

medical device biofilm and contributed to the 2018 international consensus meeting on

13

musculoskeletal infection and developed a number of published in vitro test methods which

14

are cited in standard documents and listed in FDA's catalog of regulatory science tools.

15

He is currently supporting two consensus efforts to facilitate standardization of

16

preclinical test methods of antimicrobial devices. Commander Phillips has over 50 scientific

17

publications and has mentored over 30 students to date, many of whom have gone on to be

18

successful, with successful careers in FDA and the medical device industry.

19

With that, Commander Phillips, it's all yours.

20

DR. PHILLIPS: Thank you, James. Can you hear me okay?

21

DR. BERTRAM: I hear you loud and clear.

22

DR. PHILLIPS: Great. Well, thank you to all of the speakers from Session 2, very clear

23

and excellent presentations. I'll just go ahead and recap from this morning, since we had a

24

lunch break, so it was a little while back.

25

We heard first from Dr. Trombetta about a strategy for approaching in vitro testing
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of antimicrobial effects, and then from Dr. Harten, the industry perspective on nonclinical

2

assessments for combination products. Then we heard from Dr. Lunn on the CDER CMC

3

regulations, and Mr. Hertz on the CDER manufacturing process and facilities regulations,

4

and then Dr. Garg on the biocompatibility of antimicrobial devices. And then after lunch,

5

we heard from Mr. Turtil on sterility assessments, and Dr. Thompson on animal testing.

6

And I just want to give special thanks to our CDER presenters for collaborating with CDRH

7

on this topic.

8
9

So now we'll have the presenter discussion and our first question is for
Dr. Trombetta. Actually, we have two questions for you. I'll give you the first one. Can the

10

FDA advise or provide guidance regarding the regulatory and testing requirements for

11

orthopedic devices with antimicrobial coatings?

12

Dr. Trombetta.

13

DR. TROMBETTA: Thank you, Commander Phillips. Yes, the regulatory pathways and

14

requirements were discussed in Session 1, so please refer to those talks and panel for

15

regulatory pathways. But ultimately, it depends on the device characteristics including the

16

primary mechanism of action for the intended use of a device. But I do want to focus on

17

the testing requirements and with regard to this, this is dependent again on a device being

18

considered, as well as its antimicrobial action.

19

As specified in the question, Commander Phillips, for the antimicrobial coating

20

devices, key testing considerations would be whether the device is eluting or non-eluting,

21

the anatomical location, the pathogens associated with the intended use of the device, and

22

also the -- again, the antimicrobial action.

23

So there is no clear testing regimen or requirements for supporting the safety and

24

efficacy as well as the benefit-risk ratio of such a device, but therefore it is recommended

25

and strongly encouraged to pursue the Q-Sub/pre-submission pathway to interactively
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develop the appropriate testing protocols with the Agency for said device.

2

DR. PHILLIPS: Thank you. And the second question was, are there any orthopedic

3

devices with anti-infective coatings that have been cleared for use by the FDA? Is there a

4

website where we can access the approved devices list?

5

DR. TROMBETTA: Yes. Any approved products including the summary of safety and

6

effectiveness data, labeling, and other information would be available and posted on the

7

FDA website and associated databases such as the 510(k), de novo, and PMA databases.

8

Also, certain novel and innovative products may have press releases and/or social media

9

updates that are published from the Agency. But for the specific technology specified in the

10

question, I believe there is anti-infective coatings. I encourage that these public databases

11

be accessed to determine whether or not a said technology has been cleared.

12

DR. PHILLIPS: Okay, thank you.

13

Let's move on. Here's a question for Dr. Harten. What is the current focus and

14

anticipated need for improvements of early versus late infections? I'm not entirely clear if

15

they're referring to improvement of the testing for early versus late infections or

16

improvement of technologies for early versus late infections, but feel free to answer either

17

one or both, if you like.

18

DR. HARTEN: I'm unmuted, there we go. Can you hear me? Can you hear me now?

19

DR. BERTRAM: Yes, we can.

20

DR. HARTEN: Okay, great. So yeah, I'll try. I'll do my best to address that. I think,

21

from my perspective, we tend to not really think about infections in the early versus late

22

context as much as we tend to think about preventing and treating infections, so we want

23

to try to prevent them from happening in the first place or treat them once they've

24

occurred. And then, for sure, the focus and the need is really more on prevention because

25

once infections become established in orthopedic indications, in bone or a tissue, for
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example, specifically, they're very difficult to treat, very difficult to eradicate. So you know,

2

clinically, the need would be on prevention rather than treatment. That's not to say once

3

they occur we don't need solutions for treatment, we certainly do, but I think we'd rather

4

prevent them than have to treat them. When it comes to late infections, you know, there's

5

-- at that point you're typically going to be looking at a fairly significant surgical procedure

6

when something is -- if I think about a late infection, I think about a situation where there's

7

a lot of bone loss, pain, and probably loss of function.

8
9

In most instances, whether that's a trauma procedure, a total joint procedure or
even a spinal procedure, that's going to involve a reoperation and implant removal and a

10

staged procedure, we try to eradicate the infection and we definitely need solutions there.

11

Fortunately, they don't happen that often in the grand scheme of things, but when they

12

happen, they're extremely debilitating and extremely severe and typically quite expensive.

13

So hopefully that provides a little context, but I think we need to focus on the earlier side of

14

preventing them when we can, but we certainly need solutions to treat them when they do

15

happen.

16

DR. PHILLIPS: Okay, thank you.

17

The next question was for Dr. Lunn. Is there a public database where researchers or

18

developers can access examples of templates of regulatory documents, for example, that

19

comply with the recommendations that you outlined?

20

DR. LUNN: Well, I'd refer you to the link that was in my slides and that will take you

21

to the document in which it will discuss CTD in great detail, far more really than you need. I

22

think that would be the best place. You have to remember that CDRH does not necessarily

23

accept -- matter of fact, does not accept the CTD, but it's a roadmap for what you might

24

want to get to or you could think of it as a TICS, a standard table -- a structured table of

25

contents. You'll also find, I believe, you'd have to go through drugs at FDA and some recent
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applications may have the CMC data review there, which would give you some -- it will be

2

heavily redacted, but that might be of some use to you. Also, when you're talking to a

3

manufacturer of a drug substance, they'll frequently be able to give you stuff that's in CTD

4

format because that's what they deal with. Those would be the initial things that I would

5

look at.

6

DR. PHILLIPS: Good, thank you.

7

Dr. Bertram, did you have any other further comment on that or --

8

DR. BERTRAM: Not much, other than great resources, agree with everything. I think

9

just to be conscientious of it in the context of a device-led submission and getting into any

10

e-copy considerations, as Dr. Lunn said, it really is looking at sort of the layout of the

11

information and following -- and possibly following the eCTD sort of accumulation or

12

separation or stratification of information and possibly engaging on that in a pre-submission

13

with both CDRH and CDER members present. Ultimately, it's whatever, the best ideas that

14

you're trying to facilitate to review and that's -- so that could just be just a consideration,

15

but again, agree with everything else stated there.

16

DR. PHILLIPS: Very helpful, thank you.

17

The next question was for Dr. Garg. Are there FDA efforts to define biocompatible

18
19

based on alteration of the microbiome? It's a very interesting question.
DR. GARG: I agree, Dr. Phillips, that was my starting statement, actually, that this is

20

an interesting question. So I do acknowledge antibiotic use can affect most microbiome,

21

which may further affect post-immunological response. This may also result in antibiotic

22

resistance in gut microbiota. However, in general, for antimicrobial orthopedic devices,

23

usually the implantation site, that is of toxicity, the gut microbiome is not that key event,

24

but an adverse effect, if it is there, may be observed during systemic toxicity observation.

25

The systemic toxicity evaluation includes and is not limited to daily clinical observation,
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immune-related organ pathology evaluation along with an evaluation of hematology

2

parameters, and we recommend that if an adverse response is observed, it should be

3

justified. So therefore, if an observation will be there, then maybe a sort of root cause will

4

be provided and it may lead to evaluation of gut microbiome, but in general, this is not

5

considered a routine risk for orthopedic implants. Thank you.

6

DR. PHILLIPS: Thank you for the explanation.

7

Okay, the next question is for Mr. Hertz. Can you expound on the remote

8

assessment of facilities? It would be helpful to understand for device-led combination

9

products.

10

MR. HERTZ: Sure, absolutely. So for CDRH and for a whole array of devices, you

11

might be familiar with third-party audits or medical device single audit programs, and so

12

when I refer to remote assessments, what I'm really referring to is anything that's not

13

specifically an FDA inspection. So the reference I made to 70484 in my presentation, the

14

language talks about document requests in lieu of an inspection.

15

So the way those would work is more of a structured request and response, give and

16

take between the Agency and the firm asking for more detailed GMP documents, SOPs,

17

work instructions, possibly data regarding water quality, environmental monitoring and

18

other data that we would request normally on an inspection and hopefully, we look at that,

19

we assess the GMP aspects of it and hopefully come to an acceptable recommendation

20

decision.

21

The other one that I referenced, the remote inspection evaluation, that is more like,

22

as I mentioned, more like what we're doing here, a computerized virtual inspection where

23

there's video, there's audio in a live setting, so maybe you're actually witnessing an

24

operation, doing an operation or taking a tour of a facility through virtual means and that's

25

a new tool that CDER and, I think, CBER had referenced and created this year in lieu of the
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pandemic, not being able to travel really to foreign facilities even now, and domestic

2

facilities only until recently.

3
4

DR. PHILLIPS: And one other question regarding that. Is there any discussion or
thought of allowing that to continue beyond the COVID public health emergency?

5

MR. HERTZ: Absolutely. I think, for the 70484, that's been around for about a

6

decade but we haven't really used it until 2020. We would prefer to have an inspection, but

7

that has been a useful tool for both us and for industry to reduce regulatory inspection

8

burden, you know, it saves time, investigator time, center employee time. So that tool, I

9

think we are going to use going forward in certain circumstances. You know, if we don't

10

need to do a full inspection, maybe we need to have an abbreviated assessment of a firm,

11

we might choose to do a 70484. The remote inspection, the RIE, that's more of -- you know,

12

we'd rather do an inspection, so if we're going to do that, we might prefer to do the

13

inspections going forward.

14
15
16

DR. PHILLIPS: Thank you. I'm hearing some noise in the background there. Would
you just mute your mike? All right.
And the next questions are for Dr. Thompson. If the device includes a human tissue

17

component, do you reference anything with the animal tissue to construct the graft so it's

18

an allograft implantation and perform testing to show that the animal tissue is a production

19

equivalent aside from a tissue source? If so, what extractables, leachables, and cytotoxicity

20

is sufficient? And then -- well, let's stop with that, that's already a pretty long question.

21

DR. THOMPSON: Thanks. Thanks for that. I'm going to sort of start out the answer

22

but I may kick this over to Apra to take over for the biocom part. But I feel like I've seen it

23

both ways and there's sort of pros and cons on either side. Certainly, it's challenging when

24

the tissue is not related to the animal that it's being tested in and it's very difficult to -- if

25

there is a reaction, to sort of extract that from the device itself and so given that, we would
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ask for some rationale discussion on that. And it really does sort of come down to what the

2

device is and what we're looking for and what that testing is directed at and so I would say a

3

Q-Submission/pre-submission discussion would probably be the best way to get to the

4

heart of what is recommended and what we would be looking for with that particular

5

device.

6

DR. PHILLIPS: Great, thank you. And there's another question for you. Is there any

7

general guidance on whether the safety of infection prophylaxis device can be assessed in

8

an non-infectious preclinical model or must it be assessed in the background of an ongoing

9

infectious process?

10

DR. THOMPSON: Yeah, that's a good question. I would say that it again depends and

11

I would say that in a lot of these, we sometimes end up asking for both. You know, one of

12

the things that animal testing is looking at is does this -- whatever makes it anti-infective,

13

does it infect or does it impact the performance of the device itself in doing what it's

14

intended to do? You know, if it's a screw, is it still acting as a screw and holding what needs

15

to be held together? Then we may be looking less at the non-infectious model and more at

16

just a performance model. But generally, when we're talking about an infectious process,

17

there does need to be that component included in the testing.

18

And then, not to be a broken record, but the pre-submission/Q-Submission Program

19

is just really helpful. You know, it makes my heart hurt, as a veterinarian, to see animals --

20

to see a testing protocol be enacted and then have to ask for more data because we just

21

don't want that to happen. So I feel like the pre-submission discussion is just so critical to

22

preventing that from happening and making sure that that testing is really meaningful and

23

that we can collaborate and get to that data that we need to feel secure assessing the

24

safety and performance and that gets ultimately down the pathway that industry needs to

25

get these devices to the people that need them.
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DR. PHILLIPS: Thank you.

2

Let's circle back around to Dr. Trombetta again. We have several questions for you,

3

some of them are getting quite into the details. The first one is -- I'm not sure exactly,

4

maybe we need to clarify this, but will the FDA acknowledge antimicrobial effectiveness

5

accomplished with non-conventional antimicrobial agents methods as long as antimicrobial

6

testing is successful? Is that --

7

DR. TROMBETTA: Thanks, Commander --

8

DR. PHILLIPS: Yes, sir?

9

DR. TROMBETTA: Thanks, Commander Phillips. Yes, that's a good question.

10

DR. PHILLIPS: Great.

11

DR. TROMBETTA: And it ultimately depends, it's difficult to say from a high level, but

12

ultimately it depends on if these methods are technically sound and derived from

13

appropriate methods that have either been published in literature or have associated

14

standards. This may be acceptable also concerning if the methods accurately depict the

15

intended use and again, the anatomic location of the device and associated pathogens.

16

But again, there's many factors and variables at play here, so again, that is why we

17

strongly encourage the Q-Sub/pre-submission pathway to be pursued by our sponsors so

18

that the Agency can interactively work with you and provide feedback on proposed testing

19

and data and methods for a given device, so that the appropriate testing is performed for

20

said device.

21

DR. PHILLIPS: Great, thank you. And there was another question. Can you explain

22

the approach of the rubric, why -- a little more why you need that, why you couldn't just

23

use a table or a simple flowchart, for example?

24
25

DR. TROMBETTA: Yes, that's a good question. The reason why we presented it as a
rubric over a table or a flowchart is just to kind of try to cover all our bases in our current
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

118
118

1

thinking of all the different factors and variables to consider. Right now we are breaking it

2

down into those five big considerations that we feel would best guide the subsequent in

3

vitro testing, preclinical testing. But as our view and our current thinking of the matter

4

evolves and hopefully simplifies things as well, we would hopefully be able to simplify it

5

down to a simple flowchart or a said figure to present to the public. But right now, the

6

rubric was the most appropriate method, so that's how it was presented today.

7

DR. PHILLIPS: Great, thank you. And do you have any thoughts on the molecular

8

entities of in vivo biofilm that should be included in in vitro testing? I think they're just

9

asking are there certain components that need to be included or should be included in in

10
11

vitro testing from the in vivo environment.
DR. TROMBETTA: Thanks, Commander Phillips. Yes, that's a good question, too.

12

That's a great question and that is also very dependent on the device and the intended use

13

and the anatomic location, as well as the associated pathogens. So again, a lot of variables

14

and factors to consider here. But from a high level, I have to say it's dependent on, again,

15

the device and ultimately its use and the associated pathogens. So I can only speak from a

16

high level concerning that question.

17
18
19

DR. PHILLIPS: Great. Yeah, thank you. I think that's good. We've questioned you
enough, we'll move on to someone else.
So for Dr. Harten, how can the community -- it seems like there's a need to develop

20

consensus on these models and both in vitro and also the animal models, as you spent quite

21

a bit on. Who decides what should be the priorities and where the resources come from to

22

develop these models and develop a consensus? Do you have any thoughts on that?

23

(Pause.)

24

DR. PHILLIPS: You're on mute, Dr. Harten.

25

DR. HARTEN: Yeah, sorry. Yeah, that's a good question. So I'll tackle the "who
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decides" last, I guess. If I understood the question correctly, there's a little bit of a question

2

regarding the standardization of models or choosing models, which one would be most

3

appropriate. I think, as Dr. Trombetta commented a couple times, it's going to be very

4

dependent on the characteristics of the device, its indications and which pathogens you're

5

going after, but I think we have a relatively good slate of orthopedic animal models, large

6

animal models, whether they be for a joint reconstruction or spinal procedures or traumatic

7

procedures.

8

So I don't think that it's really the base model itself that requires additional

9

standardization, it's really the microbiological assays that we include to characterize the

10

microbiological performance of these devices that I think we need to have standardized

11

because, depending on how you design and construct those studies, you can get very

12

different results and it starts with even just selecting the pathogen, right, which pathogen

13

do you use and which pathogens do you put in, what's the level of inoculum, the timing,

14

how do you do it and so on. And then just characterizing that response, right, how do we

15

look at how effective this is, how do we characterize biofilms or how do we characterize

16

local tissue impact.

17

There's not really much standardization there and I think, as a community, we need

18

to come together and align on what the best approach is, what some of the benchmarks

19

should be, and what we should be striving to achieve and it's there and I would say that --

20

you know, maybe an overused expression, but it's going to take a village of scientists,

21

clinicians, industry folks, and regulators to come together and understand what we think is

22

the most practical and meaningful solution or standards there. And organizations like ISO

23

already have an initiative in this area where they're trying to establish some basic standards

24

and methods and outcomes for benchmarking this. Other professional groups like the

25

Musculoskeletal Infection Society are working on this, as well. So I think there's a lot of
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effort there which hopefully we can -- maybe we can harness all those folks and start to

2

develop a framework and guidance that people can use to compare apples to apples when

3

we're looking at these things. I think I missed part of the question in there, who sets the

4

priorities?

5

DR. PHILLIPS: Well, I guess you mentioned several different efforts, so --

6

DR. HARTEN: Yeah.

7

DR. PHILLIPS: -- the next question is related to --

8

DR. HARTEN: Which one should pay, right?

9

DR. PHILLIPS: How does it work? Yeah.
DR. HARTEN: Yeah, so obviously very complicated. I think it's probably going to take

10
11

a bunch of different sectors to have skin in the game and it's probably going to require

12

some federal support and there should be some industry participation, as well. And I think

13

that's probably how we're going to have to do it. It's not going to be a simple thing, but

14

we're talking about technologies that are going to have pretty -- could have pretty

15

potential, pretty significant societal impact, and so we're going to need to figure out ways

16

to make this happen.

17

DR. PHILLIPS: Great, hope to see that.

18

DR. HARTEN: Yeah.

19

DR. PHILLIPS: I hope this type of meeting will catalyze that, as well, so thank you.

20
21
22
23

Great.
So the next question was for Dr. Lunn. Are the rules for doing drugs in combination
products dependent on the amount of drug used in the device?
DR. LUNN: No, I mean, the principles remain the same regardless of whether you're

24

a tiny amount of some highly potent, perhaps, antibiotic in there or a large amount. I

25

mean, obviously, the way that you approach the problem will be different because if it's
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very low drug loading, you'll probably need a very extensive analytical procedure. But I

2

mean, in general, if you have a drug there, then we expect you to meet the same

3

requirements for any drug. Obviously different in detail, but the same in principle.

4

DR. PHILLIPS: Okay. Yeah, thank you.

5

Also for Mr. Hertz, are there any issues that you see -- I'm not sure if you can share

6

this, but any issues that you might see coming up for these combination products in the

7

inspections and engineering and facilities that manufacturers should be aware of, that

8

would be helpful for them to know about?

9

MR. HERTZ: Sure. So like I think I referenced, and I'm sure this morning there was

10

reference to Part 4, 21 C.F.R. Part 4, and that is the regulation for GMP requirements for

11

combination products and that regulation was finalized in 2013, so we have 8 to 9 years

12

worth of evaluating firms through that regulation. So you know, there was a learning curve

13

probably at the beginning since we have the guidance that we have published and given out

14

in 2017 and other documents, and I think I also referenced the compliance program in 2020

15

for investigators.

16

So I would read and reference those documents because they represent that

17

learning from the FDA and from industry, from feedback that we received from them about

18

what elements of GMPs that even though these systems, 211 and 820, are developed for

19

drugs and biologics and medical devices specifically, we had to integrate them for Part 4.

20

There was also reference to -- I'm not sure if this was referenced this morning, but

21

there is a Federal Register notice which discusses alternative mechanisms to comply to

22

GMPs for combination products. I don't have the reference, but if you search "combination

23

products alternative mechanisms" or maybe there's a link on the combination products

24

website, there is some narrative discussing about how firms can think about the 211

25

callouts and the 820 callouts that may be hard to comply with as they're written, but the
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FDA has provided more information about what we think is acceptable for GMPs.

2

DR. PHILLIPS: Great, very helpful information. Thank you.

3

For Dr. Thompson, a couple more questions have come up. Do you see any low-

4

hanging fruit for any animal studies where we could reduce or replace those with in vitro

5

models? Tough question for you, put you on the spot.

6

DR. THOMPSON: I don't know of any currently that we've seen. I think it's very

7

tough at this point to replace the animal, the living animal component, because those

8

biologic systems are so complex and the performance of the device is going to be different

9

in vivo than it would be in vitro in most cases. And so, while it would be certainly very nice

10

to be able to spare these animals and have an in vitro approximation, I don't know that I

11

know of any that we are comfortable accepting at this point. So unfortunately, not yet.

12

Maybe down the road.

13

DR. PHILLIPS: Okay. And so none that you would encourage people to -- where you

14

think there might be an opportunity, possibly in the future somewhere, none that you

15

would encourage people to develop in particular, that you would have in mind?

16

DR. THOMPSON: Well, I mean, not that I know of. Yeah, not that I know of. I mean,

17

this would be definitely, again, a discussion for a Q-Submission. If there's a specific model

18

that is of interest to a sponsor company and they wanted to discuss it, then certainly we

19

would be happy to look at the model in the context of a specific device. But I don't know of

20

a specific scenario or anything on the horizon that we're necessarily looking at or have

21

been, that I have seen, come across.

22

DR. PHILLIPS: Okay, thank you. And this is a long one for you, so I'll -- yes. If one is

23

developing an antimicrobial treatment that will be applied to a porous orthopedic implant

24

intended for biologic fixation, one would probably be obligated to perform a preclinical

25

animal bone or soft tissue in-growth study. Would this study be considered a safety study
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2

looking at the performance of tissue in-growth and thus would have to be a GLP study?
DR. THOMPSON: Yeah, that's a good question. I would definitely consider that a

3

safety study, you know, we'd be looking at some aspects of performance because I would

4

say the in-growth kind of is classified as performance in addition to, and I know we're

5

looking specifically at the response, the tissue response, so that would certainly be a safety

6

study. And GLP is just always highly recommended because it's really important for the

7

integrity of the data, and so we really do look for that and like to see that because I feel like

8

it just helps ensure that what we're looking at is reliable.

9
10

DR. PHILLIPS: Thank you for answering that.
Let's move on to Dr. Garg, there's a couple questions for you. Can nominal

11

specification be used for biocompatibility testing samples in cases where one would need to

12

go outside the validated range of parameters for achieving the upper end of specification?

13

DR. GARG: So as alluded to in the biocompatibility presentation, use of upper end of

14

specification is recommended to evaluate toxicity. I am unclear on a few things in this

15

question; for example, it's unclear how wide the range is and what those validations are

16

referenced to and how is elution affected with this range, if it is an eluting antimicrobial

17

kind of device. So it's difficult to answer this question right now. However, if you plan to

18

not use the higher range for your toxicity study, please interact with the FDA prior to testing

19

your justification, and then we can discuss it further. Thank you.

20

DR. PHILLIPS: Thank you. And there is a second question. What are some of the

21

challenges with biocompatibility that are unique for combination antimicrobial devices?

22

DR. GARG: I believe the challenges are different for different categories of

23

antimicrobials that we have seen in the evaluation. Toxicokinetic studies are usually not

24

evaluated for orthopedic devices, so we would ask for that information for the antimicrobial

25

devices and then just having the right technology to evaluate the drug, to have it available,
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

124
124

1

and I think just basically knowing what are the hazards associated with the antimicrobial

2

that you're using and then laying out, you know, how are you going to evaluate all the

3

recommended endpoints and what additional risks that may be there beforehand is

4

definitely helpful. And of course, sometimes the level which is required to achieve

5

antimicrobial activity may be toxic, so it's the risk-benefit, also. Thank you.

6

DR. PHILLIPS: Thank you, Dr. Garg.

7

DR. GARG: I would also like to add, Dr. Phillips, there was an interesting question

8

about the use of human tissue and Dr. Thompson correctly recommended that those are

9

difficult questions of whether you should use a human tissue or an animal tissue for

10

implantation studies and use of it is recommended. But there was an additional question at

11

the very end, is cytotoxicity and extractable study enough, and I think we will definitely

12

need the local endpoint assessment because there's a risk from the tissue as well as the

13

manufacturing process so yeah, I would recommend that you consider that, as well. Thank

14

you.

15

DR. PHILLIPS: Thank you for that very good information.

16

And there's a question that I think any of you may answer. Are there specific or

17

unique concerns around antimicrobial resistance development that need to be addressed?

18

And they mention for antibiotic local delivery devices. That's the first part of the question,

19

so let me start with that. Are there concerns about antimicrobial resistance that need to be

20

addressed for antibiotic local delivery devices? And I'd like to open that to anyone,

21

including our CDER collaborators, as well, if they have comments on that.

22
23

DR. TROMBETTA: Commander Phillips, if you don't mind, I'll jump in and I'll answer
the question.

24

DR. PHILLIPS: Thank you.

25

DR. TROMBETTA: And if anyone would like to add any information, please feel free
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to.
So when it does come to antibiotic resistance, I should just say, in this case,

3

antimicrobial resistance, we are concerned with the resistance frequency of that given drug

4

or antimicrobial, such that if it is coming from a well-characterized drug, typically we don't

5

necessarily ask for independent studies to characterize every resistance frequency. But if it

6

is more a novel antimicrobial or one that's being used in more of a unique way, such as its

7

mechanism of action, then we would ask for characterization of the resistance frequency.

8
9

But ultimately, one of our key priorities in some manner we do want to see is
something I discussed briefly in my presentation earlier in the session is that MEC

10

concentration, which is the minimum effective concentration, if it is a drug-eluting device,

11

what are the elution kinetics and is that drug above the MEC. Once if falls below the MEC

12

for prolonged periods of time, that's when we start getting concerns for the generation of

13

bacteria resistance to that specific antimicrobial. So that's something that we definitely

14

want to see characterized and how that relates ultimately to the antimicrobial choice.

15

DR. PHILLIPS: Great, thank you.

16

And is there anyone else that wanted to respond to that? I want to give folks a

17

chance.

18

(No response.)

19

DR. PHILLIPS: Okay. There is also the FDA website, antimicrobial resistance

20

information from FDA, there are a lot of resources there that link to various information on

21

FDA's approach in antimicrobial stewardship, so I highly recommend checking that out, as

22

well. It would probably be very helpful.

23

So this question, again, I don't know if we have anyone that can answer, they said --

24

this is the second part of that same question. If a known antibiotic is being delivered, is it

25

adequate to rely on what may already be known about the antibiotic? Do either you,
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Dr. Trombetta, or any of our CDER colleagues have any comments on that question or a

2

response to that a question?
DR. TROMBETTA: Commander Phillips, if you don't mind, I'll answer the question. If

3
4

anyone wants to add any information, again, please feel free to.

5

Again, if it is being utilized in that kind of conventional, traditional manner, then the

6

current existing clinical evidence and understanding of that drug's associated resistance can

7

be utilized. But if it's again being utilized in a way that's more unique or unconventional,

8

then we probably would need to see supporting tests to try to determine how resistance

9

will occur, given the specific scenario you use.

10

DR. PHILLIPS: Great, thank you.

11

So we're about out of time now, so I'll go ahead and just want to thank all of the

12

speakers again for all of your efforts and excellent thoughts and also for this great

13

discussion with a lot of very helpful information.

14

So with that, I'll go ahead and turn it back to Dr. Bertram.

15

DR. BERTRAM: Thank you very much, Commander Phillips and everyone from the

16
17
18

panel.
That draws a conclusion to Session 2. We have a 15-minute break and we'll
reconvene at 2:30. Thanks again, everyone.

19

(Off the record at 2:15 p.m.)

20

(On the record at 2:30 p.m.)

21

DR. BERTRAM: Hello, everyone. Welcome back to our third and final session. Just a

22

reminder, any questions as the session progresses, please e-mail them to the OHT 6

23

feedback e-mail inbox.

24
25

I am happy to introduce our next speaker, Dr. Charisse Sparks. Dr. Sparks has spent
the last 6 years leading Medical and Clinical Affairs teams for DePuy Synthes/Johnson &
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

127
127

1

Johnson after being in clinical practice for many years. She has driven meaningful

2

innovation for patients in both clinical practice and industry. Dr. Sparks' career stands on

3

two pillars of success, the first being clinical and medical expertise: accelerating innovation

4

while championing value and quality, patient safety, clinical research, and regulatory

5

compliance; the second being cross-functional collaborations: partnering with all

6

stakeholders to develop global strategies that generate evidence and drive product safety

7

and efficacy. This includes fostering inclusive environments that encourage innovation and

8

idea sharing.

9

As a board certified, fellowship-trained orthopedic trauma surgeon, Dr. Sparks

10

completed her residency training at the University of Arkansas for Medical Sciences and her

11

orthopedic trauma fellowship at Harvard Medical School. She holds an M.D. from the

12

University of Kansas School of Medicine and a bachelor's degree in biological sciences and

13

mathematics.

14

Dr. Sparks, it's all yours.

15

DR. SPARKS: Thank you so much for the opportunity to join you today to have a

16

conversation about clinical assessments for orthopedic products that include antimicrobials.

17

Next slide, please.

18

My name is Charisse Sparks, again, and I'm a paid employee of DePuy Synthes and

19

Johnson & Johnson, and the views expressed in this talk are solely mine and on behalf of

20

industry and represent the AdvaMed group. And there was no commercial support

21

received for this activity.

22

As we all know, clinical evidence requirements for regulatory approval still remain

23

one of the most current limitations to commercialization of antimicrobial devices because

24

these kinds of evidentiary requirements require large cohorts to deliver the demonstration

25

of the antimicrobial effectiveness and then demonstrating the safety of such rare events.
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And we also know that these prospective trials are associated with high costs and

2

sometimes low success rates. Next slide, please.

3

And so I would like today to share a case study with you through the development of

4

a device with antimicrobial properties and of well-established antimicrobial, gentamicin,

5

and the device was a well established intramedullary tibial nail, and this device had been

6

marketed in Europe for more than 10 years and had a collection of patient-level clinical data

7

for that period and prior to its marketing in Europe, had extensive preclinical and bench

8

analyses portfolios.

9

And upon our interactions with the Agency, we learned some key things, one of

10

which the Agency said that they were amenable to alternative strategies to using

11

randomized control trials, but what was elucidated in that conversation as well, is that the

12

regulation still lagged behind these innovative technologies. Neither the least burdensome

13

provisions nor the incremental risks, the 21st Century Cures Act, lessened that evidentiary

14

burden and this was most prominent and seen because of the significant safety dataset

15

requirements recommended by the Agency for the drug component of this combined

16

device. So to date, and to our knowledge, real world evidence has yet to be sufficient

17

support for primary registration of a combination device. Next slide, please.

18

And so overall, as you heard in the session prior to this one, it's all about the clinical

19

benefit and risk. And so overall for our case study, these were the high level benefits that

20

we saw: reduction of infection and related complications, and avoidance of post-surgical

21

prolonged antibiotic exposure, which could lead to those risks of antimicrobial toxicity or

22

antimicrobial resistance. Next slide, please.

23

And in order to demonstrate that, we delivered an integrated evidentiary portfolio.

24

One click, please. And that real-world evidence provided postmarket surveillance for the

25

patient input and a longitudinal post hoc analysis of the patient data that were treated with
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this device, over 500 patients that were treated with the device, and then we did an

2

epidemiologic analysis using meta-analytic approaches to demonstrate a control arm to

3

help define baseline infection rates, baseline complication rates, and baseline resistance

4

rates. Next slide, please.

5

So we just asked the Agency to think about it differently, looking at the way we can

6

integrate real-world evidence into regulatory submissions and hopefully lead to regulatory

7

approvals. So in the traditional approach, you had your nonclinical basic science inputs

8

coupled to a randomized controlled trial, and we would ask that you look at the same

9

dataset of those nonclinical factors but in addition, adding patient-level clinical data, the

10

epidemiology or meta-analytic approach, analytic assessment of the literature on well-

11

established technologies and well-established antibiotics and then couple that finally to

12

postmarket clinical follow-up to help us reach the evidentiary barrier and burden, and prove

13

and demonstrate the safety, efficacy, and performance of these new innovative devices.

14

Next slide, please.

15

So when thinking differently, I would just ask that you think about real-world

16

evidence as Berlin did and showing that the highest level of evidence used to be considered

17

the randomized controlled trial, but now we have evidence that show systematic reviews,

18

well-designed systematic reviews of real-world evidence helps us to generalize the data to

19

provide the foundation for safety and efficacy demonstration. Next slide, please.

20

So in conclusion, the safety and efficacy of combined devices and known antibiotics

21

based on cleared antimicrobial agents may be generated in part by real-world data. But to

22

date, no antimicrobial technologies have been granted regulatory clearance without

23

prospective trials. So the future of combined device antimicrobial technologies relies on

24

greater acceptance of real-world evidence for clinical substantiation. Thank you.

25

DR. BERTRAM: Thank you, Dr. Sparks.
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With that, I will go into our next presentation, which is -- presenter, sorry -- which is

2

Dr. Dmitri Iarikov from the Center for Drug Evaluation and Research. Dr. Iarikov joined FDA

3

in July of 2009 and is currently the Deputy Director in the Division of Anti-Infectives. Prior

4

to joining FDA, Dr. Iarikov had worked as a staff physician in the National Institute of Allergy

5

and Infectious Diseases. Dr. Iarikov completed infectious diseases fellowship at Baystate

6

Medical Center, Tufts University School of Medicine, Springfield, Mass. and internal

7

medicine residency in Easton Hospital, Drexel University School of Medicine in Easton,

8

Pennsylvania.

9

Prior to the residency and fellowship, Dr. Iarikov worked as a postdoctoral fellow in

10

the Department of Neuroscience at Georgetown University School of Medicine. Dr. Iarikov

11

received his M.D. and Ph.D. from Russian People's Friendship University Medical School,

12

Moscow. Dr. Iarikov is board certified in internal medicine and infectious diseases.

13

Dr. Iarikov, it's all you.

14

DR. IARIKOV: Hello, my name is Dmitri Iarikov. I'm the Deputy Director in the

15

Division of Anti-Infectives in the FDA. Today I will discuss clinical evidence considerations in

16

the development of orthopedic device-antimicrobial drug combination products.

17

Before starting my presentation, I'd like to say that I have no financial relationships

18

to disclose and that the views expressed in my presentation do not necessarily reflect

19

official FDA policy or position.

20

I'll start my presentation with reviewing risks and benefits of adding antimicrobial

21

drugs to orthopedic devices, then describe the expectations for clinical evidence supporting

22

the registration of device-antimicrobial drug combination products, products and examples

23

of inconsistencies in the evidence of safety and efficacy of drug-device combination

24

products, and then summarize the points that should be considered in the clinical

25

development of such products.
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Let's start with a discussion of the risks and benefits of adding antimicrobial drugs to
orthopedic devices.

3

Potential risks of adding antimicrobial drugs to orthopedic devices include local

4

toxicities that may affect implant stability, bone formation or wound healing; systemic

5

effects such as renal, liver or ototoxicity; hypersensitivity reactions and drug-drug

6

interactions; also more difficult to characterize but still important, risks related to

7

emergence of bacterial resistance. Potential benefits of adding antimicrobial components

8

to orthopedic devices include decreased infection rates, faster recovery of function,

9

decrease in the number of needed surgeries, less use of systemic antimicrobials, improved

10

functional outcomes, and reduced healthcare cost.

11

Next, we're going to discuss data needed to inform the risk-benefit assessment. FDA

12

recognizes the need for safe and effective innovative technologies to combat device-related

13

infections and the challenges associated with their clinical development. It's also

14

acknowledged that in vitro and animal studies provide important information on the

15

performance of device-drug combinations, but these data might not be sufficient. The

16

added benefit of an antimicrobial drug and the safety of a device-drug combination should

17

be supported by clinical data from interpretable trials. The product's characteristics,

18

indications, patient population, as well as prior experience with the device and

19

antimicrobial drugs should dictate the size of the safety database.

20

Let's review some limitations of animal data. First, orthopedic device-associated

21

infections such as prosthetic joint infections or osteomyelitis are complex conditions that

22

are difficult to model. Animal models cannot reliably evaluate the impact of patients'

23

comorbidities such as immunosuppression, diabetes, osteoporosis, or vascular disease on

24

the infection course. Pre- and post-surgery antibacterial drugs for infection prophylaxis or

25

treatment are typically not given in animal studies. Also, the bacterial inoculum in animal
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infection prophylaxis models is usually higher than that expected in elective procedures in

2

clinical practice. As a result, animal study results may overestimate the treatment effect.

3

Now let's discuss challenges associated with clinical evaluation of orthopedic device-

4

antimicrobial drug combination products. One of the challenges is that some types of

5

infections, for instance, infections after fracture fixation, do not have a universally accepted

6

definition. As a result, an analysis of the literature to inform trial design may be

7

challenging.

8
9

Another challenge is the complexity of treatment approaches to device-related
infections where surgery plays a significant role. Surgical strategies may vary and include

10

more than one surgery with various degrees of debridement and the use of local

11

antiseptics.

12

Also, concomitant use of systemic antibacterial drugs confounds efficacy and safety

13

assessment. Consequently, the added contribution of an antimicrobial drug, let alone a

14

specific dose of the drug, may be difficult to determine and if more than one drug is

15

included, the contribution of each component may be even more difficult to demonstrate.

16

Thus, a systematic review of antibacterial drugs used in cement spacers for the

17

treatment of prosthetic joint infections found no association between antibacterial

18

composition of bone cements and infection eradication rates.

19

Now let's look at important elements of a clinical trial. A critical element of a trial is

20

a well-defined patient population appropriate for the indication studied. The trial should

21

use an appropriate, preferably a concurrent control. Randomization and blinding should be

22

used to minimize bias, and trial endpoints should measure a meaningful clinical benefit

23

reflecting the added benefit of the antimicrobial drug. Importantly, in trials of device-

24

antimicrobial drug combinations, detailed information on prior and concurrent antibacterial

25

therapy should be provided. The sample size in the trial should be sufficient to inform
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2

adequate safety assessments.
Now let's discuss endpoints that may be used in trials evaluating orthopedic device-

3

antimicrobial drug combinations. Endpoints in a clinical trial should reflect clinical and

4

meaningful benefits, that is how patients feel, function, or survive. For orthopedic device-

5

antimicrobial drug combination products, the selection of endpoints may depend on the

6

proposed use. For instance, the reduction in fracture infection rates would be clinically

7

meaningful in a trial of device studied for fixation of open tibia fractures that are associated

8

with high infection rates. In patients with established infection, resolution of infection

9

would present a clinically meaningful endpoint.

10

Other examples of clinically meaningful endpoints may include improved functional

11

outcomes or reduction of the number of surgeries. Importantly, a decrease in the rates of

12

device colonization or biofilm formation does not represent clinically meaningful endpoints

13

because their benefit to the patient is uncertain.

14

Now let's review the limitations of external controls. The main limitation of

15

external, also known as historical control, is its limited ability to ensure comparability of

16

experimental and control groups and to minimize important biases. In a trial with an

17

external control, patients with fewer comorbidities, less extensive disease, less resistant

18

infections, may be selected for the experimental group. It is well documented that

19

historical control groups tend to have worse outcomes than an apparently similarly chosen

20

control group in a randomized study. The comparison of an external control may be further

21

complicated as disease and treatment outcome definitions may not match between the

22

experimental and control groups. Improvement in diagnostic modalities and the standard

23

of care could further bias the assessment. Consequently, historically controlled trials

24

should be used in rare circumstances. Next slide describes such circumstances.

25

The use of historical controls may be justified when the effect of treatment is
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dramatic, the course of the disease is highly predictive, the endpoints are objective, and the

2

impact of baseline and treatment variables on the endpoint are well characterized to

3

ensure that the control patients are as similar as possible to the test group. Detailed

4

patient-level data, baseline characteristics, concomitant therapy, and course on study

5

should be available for the control group. Still, in many cases it may be possible to reliably

6

establish comparability of the treatment and control groups.

7

Next, let's look at inconsistencies in defining of safety and efficacy of drug-device

8

combinations, emphasizing that robust and preferably replicated evidence on the use of

9

these devices is needed to support their registration.

10

The device-antimicrobial drug combination products presented on this slide are not

11

orthopedic devices, but these examples illustrate the importance of having sufficient clinical

12

data to support the registration of the device.

13

The first example also demonstrates the limitations of historical controls. Thus, a

14

prospective surveillance study of silver-coated urinary catheters showed a decrease in the

15

rates of catheter associated urinary tract infections as compared to historical control data

16

from the same inpatient units when uncoated urinary catheters were employed. Yet, in a

17

randomized controlled trial, the use of silver-coated urinary catheters had no effect on

18

symptomatic UDI rates.

19

The second example describes the prosthetic heart valve with a silver-coated sewing

20

ring. A postmarket randomized controlled trial showed a high incidence of explantation

21

related to paravalvular leak as compared to valves with uncoated rings. The valve was

22

subsequently withdrawn from the market, but approximately 36,000 of these prostheses

23

were implanted before the withdrawal. It has been postulated that silver coating inhibits

24

normal fibroblast growth into the sewing cuff. Moreover, the suggestion that silver coating

25

might protect against prosthetic endocarditis was not ruled out. Additional examples of
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

135
135

1

contradictory results in initial and subsequent trials are provided on the next slide.

2

This slide again illustrates the importance of vigorous and replicated clinical testing

3

of drug-device combinations. Thus, a biodegradable collagen sponge with gentamicin was

4

studied for the prevention of surgical site infections. The initial study in colorectal surgery

5

showed a reduction in postoperative wound infection. However, a subsequent study

6

demonstrated worsening in surgical site infection rates. Notably, the duration of follow-up

7

in the second study was longer and the separation between the test and control arms

8

occurred around day 15, whereas positive results in the initial study were seen at an earlier

9

point.
Similarly, the sponge was tested for reduction in sternal wound infections. An initial

10
11

study conducted in two cardiothoracic centers showed a significant reduction in infection

12

rates. However, a subsequent multicenter study showed no difference in sternal infection

13

rates in the sponge and no-sponge groups.
That concludes my presentation. On the next slide, I'd like to summarize the main

14
15

points.
In conclusion, innovative technologies to combat device related infections are

16
17

needed, but clinical benefit of including an antimicrobial drug in a device should be

18

demonstrated in an interpretable clinical trial.
Experience has shown that nonclinical and limited clinical data may be insufficient to

19
20

predict clinical benefit or exclude harmful effects.
FDA encourages sponsors to use a pre-submission process to discuss an adequate

21
22

and feasible clinical program to support the registration of a device-drug combination

23

product.
And that brings us to the end. I'd like to thank you for your time and attention

24
25

today.
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DR. BERTRAM: Thank you, Dr. Iarikov, greatly appreciate your insights.

2

Our next speaker is Dr. Laura Rose. Dr. Rose is the Assistant Director in the Division

3

of Restorative, Repair and Trauma Devices in OHT 6, and has been with the Agency since

4

2016. She has a bachelor's degree in biochemistry from the University of British Columbia,

5

as well as a Ph.D. in biomedical engineering from the University of Alberta. Dr. Rose also

6

completed a post-doctoral fellowship in radiology at Johns Hopkins University. Thank you.

7

Thank you, Dr. Rose.

8

DR. ROSE: Good afternoon. I'm Laura Rose, an assistant director in the Division of

9

Restorative, Repair and Trauma Devices in the Office of Orthopedic Devices in the Center

10

for Devices and Radiological Health. It's my pleasure to provide perspective on emerging

11

concepts related to orthopedic device technology at today's orthopedic device-related

12

infections workshop.

13

As a disclaimer, findings and conclusions in this presentation have not been formally

14

disseminated by the Food and Drug Administration, are the views of the author and should

15

not be construed to represent any Agency determination or policy, and any mention of

16

commercial products is not to be construed as either an actual or implied endorsement by

17

the Department of Health and Human Services.

18

My presentation today will include a brief summary of the elements of FDA's least

19

burdensome provisions, benefit-risk factors to be considered in CDRH premarket review

20

decisions for various submission types, and uncertainty factors in benefit-risk assessments

21

specifically for de novo classifications, premarket approvals or PMAs, and humanitarian

22

device exemptions, or HDEs.

23

As stated in Agency issued guidance, guiding principles for applying the least

24

burdensome provisions include requesting the minimum information necessary and using

25

the most efficient means to resolve regulatory questions and issues. The least burdensome
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principles are to be applied to reviews of PMAs, de novo classifications, and HDEs. For

2

submissions for combination products, the least burdensome principles apply to the device

3

constituent of a combination product.

4

In addition, the guidance states that while a randomized controlled trial constitutes

5

one form of valid scientific evidence, there are alternatives that may constitute a more

6

efficient means for addressing clinical issues, including the use of historical controls and

7

alternative data sources including registries, claims data, and published literature.

8
9

From the standpoint of benefit-risk factors to be considered in substantial equivalent
assessments for devices reviewed under the 510(k) pathway, FDA guidance recommends

10

consideration of the extent of the probable benefits and probable risks, and the degree of

11

uncertainty in their assessments, as well as other factors including patient tolerance for risk

12

in light of probable benefits, risk mitigation achievable through labeling, and the potential

13

reliance on postmarket data.

14

For benefit-risk assessments for PMAs and de novo classifications, FDA recommends

15

similar factors be considered including, again, the extent of probable benefits and risks of

16

the device, as well as the degree of uncertainty in their assessments. Again included are

17

patient perspectives regarding the relative benefits and risks of the device, risk mitigation

18

facilitated through labeling, and potential reliance on postmarket data and in addition, the

19

availability of alternative treatments.

20

For benefit-risk assessments for PMAs and de novo classifications, FDA recommends

21

similar factors be considered including, again, the extent of probable benefits and risks of

22

the device, as well as the degree of uncertainty in their assessments. Again included are

23

patient perspectives regarding the relative benefits and risks of the device, risk mitigation

24

facilitated through labeling, and the potential reliance on postmarket data and in addition,

25

the availability of alternative treatments.
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FDA has also issued guidance regarding uncertainty factors to be considered in

2

benefit-risk assessments for devices reviewed under PMAs, de novo classifications, and

3

HDEs. The extents of the probable benefits and risks of the device and the degree of

4

uncertainty in these assessments should be considered in conjunction with those of

5

alternative treatments or standard of care. Patient perspectives, the extent of the public

6

health need, and the feasibility of generating sufficient clinical evidence pre- or postmarket,

7

and the likelihood of utilizing labeling and other available tools to mitigate risk should all be

8

considered.

9

Other points for consideration in FDA's determination of reasonable assurance of

10

safety and effectiveness of a device are as follows: The evidence FDA requires for PMAs, de

11

novo classifications, and HDEs has been flexible and is tailored to the device. The evidence

12

to support this determination may well vary according to the characteristics of the device,

13

its conditions of use, the existence and adequacy of warnings and other restrictions, as well

14

as other factors.

15

Compared to a PMA or de novo classification, both of which require a demonstration

16

of reasonable assurance of safety and effectiveness, for HDEs there is generally likely to be

17

greater uncertainty regarding the benefit-risk profile based on the evidence submitted as an

18

acknowledgement of the challenges in generating sufficient clinical evidence to

19

demonstrate a reasonable assurance of effectiveness when the patient population is very

20

small. Hence, the Food, Drug, and Cosmetic Act, or FD&C Act, does not require that HDEs

21

demonstrate reasonable assurance of effectiveness nor does it require data collection on

22

device effectiveness postmarket.

23

There is generally more flexibility in the amount of clinical evidence needed for

24

devices than for drugs and biological products because they are subject to different

25

statutory criteria. The mechanism of action and modes of failures are generally more
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predictable and better understood for devices than for drugs and biological products. The

2

design process for a device is more often an iterative process based largely on rational

3

design and nonclinical testing rather than clinical studies.

4

In summary, FDA considers the totality of evidence regarding the extent of probable

5

benefit and extent of probable risks of a device, including the extent of uncertainty in the

6

benefit-risk information. FDA also considers the appropriateness of risk mitigations and the

7

collection of postmarket data to address the uncertainty in benefit-risk information. Such

8

benefit-risk and uncertainty considerations are applicable to premarket submissions for

9

devices incorporating infection control technologies.

10

I'd like to walk through two orthopedic device approvals as examples of how we

11

apply benefit-risk. This first example is of an HDE for a vertebral body tethering system,

12

which is a device indicated for skeletally immature patients that require surgical treatment

13

to obtain and maintain correction of progressive idiopathic scoliosis and is provided as an

14

example of pre-/postmarket balance. This HDE was approved based on a single-center,

15

non-randomized clinical study.

16

Real-world evidence was collected from a retrospective review of medical records. A

17

post-approval study embedded within a patient registry was utilized to mitigate

18

uncertainties related to the probable benefits of the device related to longer-term

19

prevention of spinal curve progression and avoidance of spinal fusion. The use of such real-

20

world evidence allows us in CDRH to balance pre- and postmarket data collection

21

requirements and facilitate timely patient access to this important technology without

22

undermining patient safety.

23

The second example relates to the Hintermann ankle, a device that has been

24

commercially available in Europe since 2003. This device is indicated for use as a non-

25

cemented implant to replace a painful arthritic ankle joint due to primary osteoarthritis,
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2

post-traumatic osteoarthritis, or arthritis secondary to inflammatory disease.
CDRH relied upon real-world evidence from an outside-the-U.S. registry dataset and

3

performance goal derived from a meta-analysis that included published literature and

4

safety data. This real-world evidence was used as a primary source of clinical evidence in

5

the premarket review, while the longer-term follow-up of the outside-the-U.S. registry

6

constitutes the post-approval study. Similar to the spine tether example, we were able to

7

rely on real-world evidence and balance pre- and postmarket data collection to facilitate

8

patient access.

9
10

Thank you for your attention and your participation in today's orthopedic devicerelated infection workshop.

11

DR. BERTRAM: Thank you, Dr. Rose.

12

Our next speaker, Dr. Victoria Lilling, has served as a medical officer for the FDA for

13

over 6 years. Dr. Lilling attended the University of Maryland in College Park where she

14

earned a bachelor's degree in physiology and neurobiology, graduating cum laude. She was

15

inducted into the Phi Beta Kappa National Honor Society and the Omicron Delta Kappa

16

Leadership Honors Society and won a research scholarship from the prestigious Howard

17

Hughes Medical Institute. Dr. Lilling completed her M.D. at the State University of New

18

York–Buffalo School of Medicine, where she was inducted into the prestigious Alpha Omega

19

Alpha Medical Society and graduated magna cum laude, second in her class.

20

Dr. Lilling developed her interest in treating pathology and injuries to the shoulder,

21

elbow, hand, and wrist during an internship and residency in orthopedic surgery at State.

22

Dr. Lilling is a practicing orthopedic surgeon specializing in microsurgery, hand, and upper

23

extremity surgery in Potomac, Maryland.

24

Dr. Lilling.

25

DR. LILLING: Good afternoon. My name is Victoria Lilling, and I am a medical officer
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in the Office of Health Technology 6, Office of Orthopedic Devices. I will be talking to you

2

about the use of real-world evidence to support regulatory decision making for medical

3

devices, specifically orthopedic antimicrobial combination devices. I will start with an

4

overview of real-world evidence and then I will discuss case examples.

5

This slide contains a disclaimer related to this presentation.

6

The purpose of this talk is to provide a refresher on the overview of real-world data

7

and real-world evidence; secondly, to present examples of how real-world evidence has

8

been used for antimicrobial medical devices and to present concerns discovered from

9

previous submissions in orthopedics; and lastly, to inform you of the available review

10
11

resources for real-world evidence.
I will start by discussing real-world data and evidence definitions and background.

12

We will begin with how real-world evidence is used in regulatory decisions. This chart is an

13

overview of how real-world data can be incorporated into the traditional regulatory

14

pathway, such as hypothesis generation or device innovation for IDEs or preclinical testing

15

stage. Further into the pathway, we can use real world data and evidence for premarket

16

applications and finally, the real-world data can be used for postmarket surveillance in post-

17

approval studies.

18

So how do we turn real-world data into evidence? The data is collected from a

19

variety of sources, then this data is analyzed and the evidence is derived from analysis of

20

this data. In other words, real-world data is the collection of routine patient data. When it

21

is analyzed to inform or make conclusions about a medical device, it becomes real-world

22

evidence. An analysis of this real-world data may consist of determining the suitability of

23

the starting data by assessing its relevance and reliability, statistical testing of a captured

24

clinical outcome against a performance goal, and presentation of this evaluation to support

25

a regulatory submission. There are many considerations along this process, and it requires
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a thoughtful study design to ensure that the resulting real-world evidence is appropriate for

2

regulatory decision making.

3

Regarding valid scientific evidence, this is defined in 21 C.F.R. 860.7(c)(1). The key

4

aspect of this regulation is that the manufacturer may submit any form of evidence to the

5

FDA in an attempt to substantiate the safety and effectiveness of a device, and the Agency

6

relies upon only valid scientific evidence to determine whether there is a reasonable

7

assurance that the device is safe and effective.

8

Equally, subpart (c)(1) also notes that the Agency will determine whether the

9

evidence submitted or available to the FDA is valid scientific evidence for the purposes of

10

determining the safety and effectiveness of a particular device and whether the available

11

evidence, when taken as a whole, is adequate.

12

Here we can see what is considered valid scientific evidence. It can include well-

13

controlled investigations, partially controlled or uncontrolled studies, well-documented

14

case histories, and significant human experience with a marketed device.

15

On the other hand, what is not acceptable is defined in 21 C.F.R. 860.7(c)(2):

16

Isolated case reports which do not have sufficient detail to allow for determination of

17

reasonable assurance of the safety and effectiveness of a device; random experience;

18

reports lacking sufficient details to permit scientific evaluation; and unsubstantiated

19

opinions are not regarded as valid scientific evidence to show safety or effectiveness. Such

20

information may be considered in the overall decision with other data; however, these

21

sources cannot stand alone to determine safety and effectiveness.

22

Now turning to the guidance document for "Real-World Evidence to Support

23

Regulatory Decision-Making for Medical Devices." We will discuss relevance and reliability,

24

which are defined within the guidance document. Relevance of real-world data is assessed

25

by evaluating several factors to determine if the data adequately addresses the regulatory
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question or requirement in part or in whole. It is very important to remember that real-

2

world data sources are developed for non-regulatory purposes (for example, to document

3

care in the case of electronic health records or to submit insurance claims for

4

reimbursement in claims databases). The FDA will assess whether the individual data

5

elements contained within an existing data source is sufficient to be used for regulatory

6

purposes.

7

Most importantly, real-world data should apply to the question at hand. The data

8

must be amenable to sound clinical and statistical analysis. Real-world data and real-world

9

evidence are understandable using informed clinical and scientific judgment. The data must

10

be properly analyzed and turned into valid scientific evidence before it can be used for

11

regulatory decisions.

12
13

Factors to consider when evaluating the relevance of the data are:
·

the representative population is generalizable to the relevant population for
the device;

14
15

·

the data source is used regionally, nationally, and/or internationally;

16

·

how well the data source reflects the patient population's experience;

17

·

the data source study design should be appropriate to address the regulatory
question; and finally,

18
19

·

preexisting conditions.

20
21
22

the data source should adequately capture patient medical history and

Now turning to the reliability of real-world data. Reliability includes factors related
to overall data quality. Real world data reliability is assessed using characteristics of:

23

·

Data accrual

24

·

Aspects of data collection to consider are the following:

25

o pre-specification of the data elements to be collected;
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o unambiguous data element definitions;

2

o structured data formats for data element populations;

3

o methods for data aggregation and documentation; and finally,

4

o time frame for data element collection.

5

·

Data Assurance and Quality includes reviewing for:

6

o quality of data element population;

7

o adherence to source verification procedures; and

8

o completeness of the data; and finally,

9

o data consistency across sites and over time.

10

·

Key elements to consider in reliability are:

11

o data sources and technical data capture methods;

12

o patient selection to maximize real-world population representation and to

13
14

minimize bias, as well as patient protections.
Now, after adequately vetting the proposed real-world data to be used as evidence

15

using relevance and reliability criteria that we just discussed, we can look for examples of

16

the use of the evidence obtained. There are many potential regulatory uses for real world

17

evidence in the total product lifecycle.

18
19
20

Pre-market uses include, but not limited to, concurrent control group derived from
real-world data may be used for support of premarket decisions.
Post-market uses which include, but not limited to, real world data infrastructures

21

can serve as a framework for data collection which can be leveraged for postmarket

22

approval studies.

23

Real-world evidence can be used to identify safety signals for medical devices.

24

And lastly, evidence from the postmarket setting can support indication for use

25

expansions and future device innovation, which is one way the total product life cycle
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2
3
4
5

comes full circle.
Next, I will discuss some examples of sources of real-world evidence that are
commonly used to support regulatory decisions.
There are many sources of real-world data that can be leveraged for regulatory
decisions. Here are some examples of real-world data sources:

6

·

electronic health records;

7

·

claims and billing activities;

8

·

product and disease registries;

9

·

patient-generated data, including in-home use settings;

10

·

data gathered from other sources that can inform on health status, such as
mobile devices; and

11
12

·

and device users.

13
14

reported events from device manufacturers, importers, device user facilities,

Some of the expected benefits from the use of real-world evidence include:

15

·

more efficient data collection

16

·

reduced cost

17

·

novel devices becoming available to patients more quickly

18

Also, real world evidence can provide a better reflection of real-world device

19

performance as it facilitates collection of outcomes which are not always feasible in

20

traditional trials. This includes device performance in diverse patient populations and

21

subgroups, as well as longer-term outcomes. Overall, it is envisioned that the use of real-

22

world evidence will reduce regulatory burdens and better meet the needs for public health

23

and innovation.

24
25

The Center for Devices and Radiological Health recently published, in 2021, selected
examples which highlighted the use of real-world evidence for medical device regulatory
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decisions. I will briefly describe an example of an antimicrobial device, which is highlighted

2

in this publication.

3

The ClearGuard HD Antimicrobial Barrier Cap is a hemodialysis catheter Luer lock

4

end cap that incorporates an antimicrobial treatment on its surface. The antimicrobial

5

agent elutes from the device to kill microorganisms on the device, the catheter hub, which

6

resulted in a reduction in infection rates. The antimicrobial treatment on the subject device

7

cap had been shown to be effective at reducing microbial colonization in hemodialysis

8

catheter hubs against microorganisms.

9

The sponsor performed a cluster-randomized, multi-arm, unblinded study that

10

analyzed routinely collected blood infection surveillance data from 40 dialysis centers in the

11

U.S. Using postmarket clinical surveillance data, use of the antimicrobial device was shown

12

to reduce the incidence of central line associated bloodstream infections in hemodialysis

13

patients with catheters.

14

Real-world evidence sources in this example, considered in this submission, were

15

electronic health record data. The uses of the real-world evidence in this device example

16

were for premarket use. The real-world evidence was used as a primary source of clinical

17

evidence supporting modifying the indications for use statement to include information

18

related to reduction in infection.

19
20
21

Next, I will go over a brief overview of our experience from previous submissions of
antimicrobial orthopedic devices.
Our experience from previous submissions that have tried to use electronic medical

22

records as a source for real-world data for support of orthopedic antimicrobial devices were

23

found to have concerns about the validation protocols and resultant data that were used to

24

evaluate how well the real-world data source reflected the patient population's experience.

25

Validation protocols should ensure the electronic health record is reporting patient-level
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2

data, which should include the following:
·

infections and osteomyelitis.

3
4

Consistent use of the CDC's definition of surgical site infection for deep

·

Use of a standardized definition for reoperation rates to promote bone healing,

5

fracture union, and adequate reporting of adverse event data, all of which

6

should be included in the endpoints.

7

·

specific device identification information.

8
9

Electronic health record real-world data should contain elements to capture-

·

The electronic health record should have a standardized definition for the

10

chosen outcome (this allows for a meaningful comparison between the subject

11

device and the control groups).

12

·

In addition, the electronic health record source should provide sufficient detail

13

concerning local complications in the control group to make meaningful

14

comparisons to the subject device group.

15

Another proposed source of real-world evidence for antimicrobial orthopedic

16

devices is claims databases. Claims databases should have adequate validation protocols,

17

they should report patient-level data which includes radiographic union rates, consistent

18

use of CDC's surgical site infection definition for deep infections and osteomyelitis, and use

19

of a standardized definition for reoperation rates to promote bone healing and include

20

adverse events data.

21

In summary, clinical evidence for devices comes in many forms across the total

22

product life cycle, including real-world evidence. Supporting evidence generation with

23

relevant and reliable real-world evidence can facilitate timely access to safe and effective

24

medical devices. High-quality real-world data sources are strategically positioned to further

25

enhance the care of patients, and device safety and effectiveness. Real-world evidence
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could play a very important role in reporting clinical data for future submissions for

2

orthopedic antimicrobial devices. Thank you.

3

DR. BERTRAM: Thank you, Dr. Lilling.

4

And this brings us to our final presentation for Session 3. Again, just a reminder, any

5

questions for the panel in discussion, please send them to the inbox. With that, I will

6

introduce our last speaker, Dr. Carolina Alvarez-Garriga.

7

Dr. Alvarez-Garriga is a medical epidemiologist for the Division of Restorative, Repair

8

and Trauma Devices, Fracture Fixation Devices Team at FDA. She started working at FDA in

9

2012 in the former Division of Epidemiology. Before joining FDA, Dr. Alvarez-Garriga was a

10

faculty member for the University of Nevada, and for the Ponce Health Science University,

11

teaching graduate courses in epidemiology and research methods for public health master's

12

and doctoral students, as well as conducting epidemiological research. Dr. Alvarez-Garriga

13

has a doctoral degree in public health with concentration in epidemiology from the

14

University of North Texas, an M.D. from Central University of Venezuela, and completed a

15

medical residency in epidemiologist of infectious diseases at the University of Carabobo,

16

Venezuela.

17

With that, Dr. Alvarez-Garriga, it's all yours.

18

DR. ALVAREZ-GARRIGA: Thank you, Dr. Bertram.

19

Good afternoon, my name is Carolina Alvarez-Garriga, I am a medical epidemiologist

20

in the Restorative, Repair, Trauma and Fracture Fixation Devices Team of the Division of

21

Restorative, Repair and Trauma Devices within OHT 6: Office of Orthopedic Devices.

22

Today I will be presenting an overview of postmarket study design and

23

considerations for antimicrobial combination products. Next slide, please.

24

This is the disclaimer of my presentation. Next slide, please.

25

The purpose of my presentation is to review the postmarket mandated studies
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programs, that is the post-approval studies and the postmarket surveillance under Section

2

522 of the Food, Drug, and Cosmetic Act to provide a guidance for future antimicrobial

3

orthopedic products. I will cover the FDA authority to impose mandated studies and will go

4

over guidance documents. Then, I will discuss the core process for both post-approval

5

studies and 522s, the components of a study protocol or plan, and I will conclude with a

6

brief overview of mandated studies that have been required for orthopedic. Next slide,

7

please.

8
9

The postmarket mandated studies are required when a higher degree of uncertainty
can be accepted during premarket, conditioned to postmarket monitoring requirements in

10

making benefit-risk determinations. The postmarket mandated studies are important tools

11

to continue monitoring product performance through the evaluation of safety and

12

effectiveness, and can be addressed in two ways: post approval studies and 522s. Next

13

slide, please.

14

FDA has the authority to impose post-approval studies as a condition of approval for

15

Class III devices under Section 513 of the Food, Drug, and Cosmetic Act, under which we

16

may consider whether postmarket data collection or other conditions might be structured

17

to permit approval subject to those conditions.

18

C.F.R. 21 Section 814.82 for premarket approvals and 814.126 for humanitarian

19

device exemptions also states that post-approval studies can be imposed at time of

20

approval to continue evaluation and reporting on the safety, effectiveness, probable benefit

21

for humanitarian device exemptions, and reliability of the device for its intended use. As

22

such, the FDA may require a post-approval study or studies at the time of premarket

23

approval (PMA), humanitarian device exemption (HDE), or product development protocol

24

application to help assure continued safety and effectiveness or continued probable

25

benefit, in the case of a humanitarian device exemption, of the approved product. Next
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slide, please.
CDRH should only seek a study as condition of approval if it's in accordance with the

3

policies established by the two FDA guidances listed below, which lay out the following

4

criteria:

5

·

Long-term evaluation by extended follow-up of premarket cohorts: leveraging

6

premarket cohorts by extending their follow-up for long-term data to be

7

obtained postmarket as a condition of approval.

8

·

Benefit/risk question - data are not available otherwise: To address

9

unanswered questions that are not necessary to demonstrate premarket

10

reasonable assurance of product safety and effectiveness. This includes

11

benefit-risk questions of short- or long-term performance, learning

12

curve/training, performance in specific subgroups, or rare adverse events.

13
14

·

Nonclinical questions on laboratory, bench testing, animal testing, or
explant/failure analysis.

15

Next slide, please.

16

The FDA guidance document for post-approval studies was updated in 2009 and

17

provides clarification on the contents of post-approval study protocols, interim and final

18

reports, definitions for study progress, and consequences of failing to comply with a post-

19

approval study order. This guidance document is intended to assist you if you are subject to

20

post-approval study requirements imposed by an approval order by providing procedural

21

information, recommendations on the format, content, and review of post-approval

22

submissions, and recommendations applicable to both clinical and nonclinical post-approval

23

studies. Next slide, please.

24

This guidance document also aims to increase the transparency of FDA's approach to

25

post-approval study requirements to stakeholders. Transparency initiatives include posting
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the status of post-approval studies on FDA's website or presenting the status during the

2

public meetings of the advisory panels.

3

Now I will talk about 522 studies. Next slide, please.

4

Postmarket surveillance orders can be issued for Class II and III devices at the time of

5

market authorization or any time thereafter. Per the statutory guidance outlined in

6

postmarket surveillance under Section 522 of the Federal Food, Drug, and Cosmetic Act, the

7

device must meet one of the statutory criteria described in the next slide. Surveillance is up

8

to 36 months; however, FDA may order longer surveillance if the product is expected to

9

have significant use in pediatrics. Under Section 616 of the FDA Safety Innovation Act

10

(FDASIA), 522 order was further amended by specifying the orders can be issued at the time

11

of clearance or approval, and the product surveillance must commence within 15 months of

12

order issuance. Next slide, please.

13
14
15
16

FDA has authority to order postmarket surveillance for Class II and III medical
devices that meet any of the below statutory criteria:
The first criterion is that a failure of the device would be reasonably likely to have a
serious adverse health consequence.

17

The second criterion is expected to have significant use in pediatric populations.

18

The third criterion is whenever the device is intended to be implanted in the body

19
20
21

for more than 1 year.
And the last and fourth criterion is when the device is intended to be a lifesupporting device used outside of a user facility.

22

Next slide, please.

23

Some examples of situations that may raise postmarket surveillance need for future

24
25

antimicrobial orthopedic products are:
·

confirming the nature, severity, or frequency of suspected problems reported
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1
2

·

obtaining more experience with a change from hospital use to use at home or

3

other environment, or with broader patient populations than those studied in

4

the premarket clinical trials;

5

·

products; and

6
7

addressing long term performance of implantable and non-implantable

·

assessing potential association between a product and adverse events once the

8

device is on the market, for example:

9

- detecting unexpected or unexplained serious adverse events

10

- observing changes in the nature of serious adverse events

11

- increasing the cumulative incidence rate of serious adverse events

12

Next slide, please.

13

The FDA guidance documents for postmarket surveillance under Section 522 was

14

issued in 2016 and provides clarification on the pre-522 process, and expectations for

15

content of surveillance plans, the reporting and consequences for not addressing an order,

16

as well as clarification on the progress status definitions. Next slide, please.

17

This diagram shows the core process for the post-approval study program and the

18

522 program. The process begins when the need for a post-approval study or 522 study is

19

identified, then the orders are issued, the protocols or plans are developed. Please note

20

that some post-approval studies have the full protocols developed by the time of device

21

approval. When the protocols or plans are approved, we post the description of the studies

22

on the public webpages of the programs. The studies commence when FDA approves the

23

protocols or plans. They usually have a 6-month reporting schedule during the first 2 years

24

and annually thereafter or unless otherwise specified in the order. The webpage will

25

update the device performance and progress status from the interim and final reports.
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When the studies are finished and postmarket requirements are addressed, CDRH should

2

consider posting on the web the study's final results, updating the label, and/or sending an

3

FDA communication. Next slide, please.

4

These are the components for the protocols or study plans. They should include

5

background and device description, study design, study population, study endpoints,

6

sample size calculation and assumption, and a statistical analysis plan. Next slide, please.

7

To increase public transparency and keep all of our stakeholders informed of the

8

progress of postmarket mandated studies, CDRH has established the post-approval studies

9

and 522 postmarket surveillance studies databases. These databases are periodically

10

updated with any new or revised information on study protocol parameters, overall study

11

status, or information related to the review of data from interim and final reports. Next

12

slide, please.

13
14
15

If the postmarket mandated studies are not progressing well, CDRH has the
authorization of potential regulatory actions, such as:
·

Failure to comply with a post-approval study required as condition of approval

16

constitutes grounds for withdrawal of device approval, and introduction or

17

delivery for introduction into interstate commerce of a device that is not in

18

compliance with its conditions of approval is a violation of the law.

19

·

Failure to comply with a postmarket surveillance order is a prohibited act under

20

Section 301(q)(1)(C). If non-compliant with a 522 order, a device can be

21

considered misbranded.

22

Next slide, please.

23

This presents the overall status for post-approval studies imposed as a condition of

24

approval for orthopedic products. On the left side you see the status for all requirements,

25

where 33% have been closed as complete. If we look at the right side, that includes active
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requirements. Seventy-nine percent are progressing adequately, as of November 3rd, 2021,

2

with only five studies in the progress inadequate category. The common causes to progress

3

inadequate in post-approval studies are missing data, poor follow-up, and slow enrollment

4

that I will explain further in the next slide. Next slide, please.

5

Why can post approval studies be progress inadequate? Well, because post-

6

approval studies usually are cohort studies or less rigorous clinical trials as compared to

7

premarket clinical trials. Post-approval studies may have broader inclusion of investigators,

8

collaborating sites, clinicians, and patients. Post-approval studies reflect real-world medical

9

practice. Therefore, missing data, poor follow-up, and slow enrollment may be more

10
11

frequently found in these types of studies. Next slide, please.
To conclude, sponsors are encouraged by FDA to identify the causes for progress

12

inadequate, revise their timelines, and/or finding alternative study designs that may reduce

13

these problems.

14
15
16
17

Post approval studies and postmarket surveillance under Section 522 are important
tools for product monitoring in the postmarket phase of total product life cycle.
Implementing studies for future antimicrobial orthopedic products can be
challenging because:

18

·

time required to develop protocols or plans;

19

·

enrollment of sites and study subjects; and/or

20

·

maintaining proper follow-up.

21

Next slide, please.

22

Here is a list of important resources that we encourage you to review for future

23

antimicrobial orthopedic product submissions. Next slide, please.

24

This concludes my presentation, thank you for listening.

25

DR. BERTRAM: Thank you very much, Dr. Alvarez-Garriga.
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That brings us to our presenter discussion. To moderate that, we actually have two
moderators and I would like to introduce them now.
First, Dr. Christopher Harner is the Clinical Deputy Director of the Office of Health

4

and Technology 6 in CDRH. He is dual certified in orthopedic surgery and orthopedic sports

5

medicine. Prior to taking his position with the FDA, his career was over 30 years full-time

6

academic orthopedist in the Departments of Orthopedic Surgery at the University of

7

Pittsburgh and the University of Texas in Houston. Dr. Harner has an extensive history of

8

clinical and basic science research.

9

Complementing Dr. Harner is Dr. Nitin Goyal. Dr. Nitin Goyal is Chief Science

10

Technology and Innovation Officer for Zimmer BioMet. He leads all of R&D, merger and

11

acquisition strategy, clinical research, and medical education across the global businesses.

12

Prior to joining Zimmer BioMet, Dr. Goyal served as Chief Medical Officer and Senior Vice

13

President of Innovation and Digital Care Delivery at Optum, the health service business of

14

United Health Group. In addition, he was the founder and CEO of Pulse Platform as well as

15

Surgical Creations, leading both companies from inception to acquisition.

16

Dr. Goyal received his bachelor's degree from Penn State University, my alma mater,

17

his medical degree from Jefferson Medical College, and completed his residency in

18

orthopedic surgery and fellowship in adult reconstruction at the Rothman Institute and

19

Thomas Jefferson University Hospital in Philly. He's been in clinical practice since 2011 at

20

The Anderson Orthopaedic Clinic in Alexandria, Virginia. His particular surgical interests

21

include complex revision of failed hip and knee replacement and management of

22

periprosthetic joint infection.

23

With that, I'll turn it over to the moderators.

24

DR. HARNER: Great, thank you, Dr. Bertram. And thank you to the faculty for your

25

excellent presentations. We're now going to start a 60-minute panel and ask a series of
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questions, so Dr. Goyal and I will start by asking some questions, then we'll go to the

2

audience questions that we have listed here, as well. And then I've asked Dr. Bertram to

3

also contribute either with questions or comments, as well.

4

With that said, I'd like to get started. Now I will start with the first question. I'd like

5

to direct this mostly to Dr. Sparks, but also Dr. Lilling, I think you can probably give us some

6

input here, as well.

7

So Dr. Sparks, you spoke about the importance of including outside U.S. real-world

8

data and evidence, and you gave us a very nice case example of how that worked. Can we

9

always translate real-world evidence and data from outside the U.S. to the U.S. population?

10

And what cases, examples, would you see where that wouldn't fit, can you give us some

11

specific examples?

12

(Pause.)

13

DR. HARNER: You're muted.

14

DR. SPARKS: I would say, Dr. Harner, thank you very much for that question and I

15

would say what we all say, "garbage in, garbage out," so we want to have well-developed

16

clinical strategies and data collection tools to use that data and typically, the academic

17

centers in Europe are akin to the academic centers in the United States. And so we would

18

also do demographic matching and patient matching, so cohort matching, to ensure that

19

the patients look like the patient population that we are intending the device to serve.

20

I would think the question of outside of the United States where we might have

21

some issue with -- a complement might be in the Asia-Pacific region, especially in

22

orthopedic devices because of the average stature of patients in those regions are probably

23

not as close to the U.S. population as others. And so in that regard, if we are global implant

24

manufacturers, we already make concessions for that type of exception, so we look for like

25

demographics and I think most of the evidence that we're asking to use has come from very
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reputable academic centers and has been truly vetted so that the cohort matching had been

2

completed.

3
4

DR. HARNER: Thank you. So you would look at the data very carefully, but you
wouldn't -- if it doesn't reach your criteria for a high-quality study, you would not use it.

5

DR. SPARKS: Correct.

6

DR. HARNER: All right. And Dr. Lilling, could you comment, as well?

7

DR. LILLING: Yes, I agree with Dr. Sparks that the patient matching is extremely

8

important when looking at outside the United States data. The patient population should

9

match as much as possible to our U.S. population to allow these devices to be approved or

10
11

cleared within the United States.
DR. HARNER: Okay, thank you. Another question, Dr. Sparks and Dr. Lilling. Many

12

of the real-world studies that we do see have highly variable factors other than the chosen

13

antimicrobial device that's being studied. How do you control for these variable factors of

14

those and especially in these combined devices would include patient selection,

15

comorbidities, perioperative antibiotics, and many other factors that might make it difficult

16

to really get a good, clean population, how do you address that?

17

DR. SPARKS: Yeah, I think we have to be really careful in trying to make the real-

18

world evidence dataset match what we can construct in a prospective randomized trial that

19

we write the protocol for. And so I would say that in looking at new introductions or

20

looking for premarket clearance of a device, we should be looking at evidence that is

21

longstanding. So for novel devices, real-world evidence may not be the most effective way

22

to go because there isn't a dataset for us to extrapolate from, but for known devices and

23

known antibiotics, I do think the data lake is rich enough for us to find the data points which

24

will help us define the endpoints that deliver statistical significance as well as clinically

25

meaningful benefit analysis. And so I do think it is incumbent on those that are collecting
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the data and constructing the data and doing the analysis of the data, to be rigorous in their

2

development of that protocol and of the results and to be very critical of the results. And

3

again, that matching of the outcome that you've hypothesized and the inputs that you use

4

are very, very important, they must correlate with each other.

5

DR. HARNER: Excellent. I think the case you showed was a very good example, but I

6

know for that one there's probably a lot of others that don't reach the bar and you have to

7

say that's not going to work.

8

DR. SPARKS: Right.

9

DR. HARNER: I think that's important for every -- you know, the case you presented

10

was really a great case, best-case scenario.

11

DR. SPARKS: Would you be shocked if I told you it was not accepted?

12

DR. HARNER: I'll let some of my colleagues --

13

(Laughter.)

14

DR. SPARKS: But structurally, it makes sense and so that is what we are proposing

15

and so I think the jury's still out and we're all still learning how to incorporate real-world

16

evidence, but the rigor must be there, you must be able to clearly define it and once that is

17

there, now we know, from all the talks that we've heard all day today, we know now that

18

there is an appetite to use the kinds of data that we are asking and we are seeking for

19

clearance.

20
21

DR. HARNER: Thank you. In fact, on this panel, we'll have one of our distinguished
faculty make a comment on that.

22

But Dr. Lilling, any other thoughts or input on this question?

23

DR. LILLING: I think for evaluating this type of issue is that you need to have

24

adequate subgroup analyses to supplement your data and that will help you define what

25

population that you're really looking at as -- maybe the sponsor will be able to really define
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what their indications for use are by looking at their own subset analyses and I think that

2

will take out some of the variability when they can hone down what their data is actually

3

showing.

4

DR. HARNER: Thank you. So I'm going to go to Dr. Iarikov, I do want your comments

5

on what we just discussed in just a second, but I have a couple other questions prior to that.

6

So my question to you, Dr. Iarikov, is how do we monitor and keep track of emerging

7

antimicrobial resistance? It seems like an always moving target. How do we keep track of it

8

and watch it, because it's listed as one of the major risk factors.

9

DR. IARIKOV: It's an excellent but a very difficult, difficult question, I mean, it's

10

epidemiological surveillance, it's done systematically, but with regard to orthopedic

11

devices, again, it's really challenging to sometimes analyze what these shifts in resistant

12

patterns and infections mean, are linked to. Overall, we use systemic antibacterial drugs

13

and development of resistance in general, if I can use this word, or they can be specifically

14

linked to the use of antibacterial drugs in orthopedic devices. This data should be collected,

15

at least, it would be -- but I don't have a good model to propose because again, it's a lot of

16

elements in the emergence of resistance. Over.

17

DR. HARNER: Right. It's such an important risk factor, but quantitating it seems to

18

be a real issue. How do we quantitate? That was my question. You're saying right now we

19

maybe collect some data, but we aren't necessarily quantitating the numbers. Like we get

20

adverse events in the MDR reporting, we can count those and list those, but how do we

21

account for antimicrobial resistance?

22

DR. IARIKOV: I mean, there are some studies in kind of narrow populations when the

23

use of certain antibiotics resulted in emergence of resistance in these particular

24

populations, but I don't have a good answer for it, again, because there's so many factors

25

that play a role in this area.
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DR. HARNER: Um-hum.

2

DR. IARIKOV: And even to collect --

3

(Cross-talk.)

4

DR. HARNER: I'll ask you another easy question.

5

(Laughter.)

6

DR. HARNER: With the emergence of resistant organisms, which is definitely

7

happening, how relevant are studies that were done even a year ago to what we're doing

8

now because if the bacteria is emerging and it's different, are the studies that we're doing

9

now, or in the past year or two, are they still relevant?

10

DR. IARIKOV: Again, this is a problem with historical controls, right --

11

DR. HARNER: Yeah, yes.

12

DR. IARIKOV: -- because this is why it sometimes is difficult because not only

13

standard-of-care surgical approaches, but microbiology is changing and evolving and not

14

necessarily in a good way. So this is why use of concomitant controls is indeed important.

15

Overall, in orthopedic infections, we do not see that, like -- you know, major shifts. Again, I

16

mean, I'm talking about in general as compared to systemic bacterial infections, right, you

17

don't see -- that much, we still deal with the -- but again, for instance methicillin-resistant

18

Staphylococcus is much more prevalent. So you're right, you're right. I mean, data

19

collected a decade ago might not be that relevant or that informative for the current use.

20

The same would be applied to a device approved 10, 15 years ago, right, with certain

21

antimicrobials drug included, some of them may be rendered up solely just by evolving

22

resistance. Over.

23

DR. HARNER: So I'll ask my third question, this is going to go back to Dr. Sparks. So

24

the case you did present looked fairly compelling, but what are your comments on the case

25

and the issues that might have been involved with that in terms of using that as data to
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support the approval of the gentamicin-coated tibial nail?

2

DR. SPARKS: I think one of the things is probably we were early in the emergence of

3

the use of real-world evidence and so thinking about this very differently and bringing it to

4

the Agency when it wasn't sort of the everyday practice, so developing a tool that, as

5

Dr. Lilling said, to really define our cohort, really understand the dataset to support the

6

indications that we were proposing, I think we were in a situation where we had two

7

centers, two, so we had CDER and CDRH, CDER was a little more conservative in wanting us

8

to really develop a path more like a drug pathway in the evidence that was generated.

9

I think if we had that same conversation maybe today, because we have continued

10

to collect evidence on that device and show its safety now after 12 years in the market, I

11

think we might have a very different result. But I think now, mechanistically and

12

operationally, the Agency is ready to accept the data. I think maybe we were just a little

13

ahead of the curve.

14

DR. HARNER: Thank you, excellent response.

15

Dr. Iarikov.

16

DR. IARIKOV: I think it is evolving and we're more open to be flexible in the use of

17

variety of data; our standards, meanwhile, not changing. We still need to have evidence of

18

safety and efficacy, adequate evidence of safety and efficacy, right? We're confident just

19

thinking in how devices will be performing in the clinical practice and if this data are

20

compelling, it's perfect. But again, standards for approval, I'm talking for CDER, so

21

regulatory pathways might differ in some aspects for devices and for drugs, but for -- again,

22

talking for drugs, our standard is not changing in terms of we need to have adequate

23

evidence of safety and efficacy to register the product. Over.

24
25

DR. HARNER: Good, thank you. Thank you, excellent discussion. So I'm going to
turn it over to Dr. Goyal, my co-moderator.
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DR. GOYAL: Thank you. I'm just going to build off of some of the questions that

2

Dr. Harner already asked and continue on with a great discussion. Thank you again to all

3

the presenters today.

4

Dr. Iarikov, I'd like to start with just kind of a follow-on to this conversation of real-

5

world evidence and what I would say is how, as a society, we incorporate data that we

6

already have. Just calling out a specific example, on your risk-benefit side you talked about

7

the renal, the liver or the ototoxicity, the hypersensitivity, the drug reactions, and

8

emergence of bacterial resistance in adding antimicrobial components to orthopedic

9

devices. It's interesting, though, from a clinician standpoint, we commonly add antibiotics

10

to the joint space, to the cement, and we do things to assist the local release of antibiotics

11

including adding it to products that have calcium sulfate bonds and local antibiotic beads.

12

So we're dealing with such complex scenarios, you may have heard -- you know, as I

13

mentioned, my background is dealing with complex periprosthetic joint infection and so we

14

had a lot of data on local and systemic toxicities, wound healing, implant stability, bleeding,

15

both in the setting of primary and revision joint replacement as well as oncologic

16

procedures, massive mega-prostheses, so how do we incorporate that evidence that we

17

already have into the current process and assessment of risks and benefits? Or benefits and

18

risks, as FDA would say.

19

DR. IARIKOV: Right. And we're trying to analyze this evidence specifically in

20

antibacterial-loaded spacers. We look at different spacers' compositions, we try to do it

21

systematically, we have different combinations, high-load spacers, low lying, all sorts of

22

drugs included, and we couldn't find any link between clinical outcomes and drugs

23

incorporated in the spacer. So I mean, again, given limitations of bodily study, benefit part,

24

because you can talk about risks only if you understand the benefit, what you're going to

25

accomplish, right, otherwise any risk -- if you don't have any benefits, any risks become
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2

much less acceptable even if its risk removed, right?
So first, we have to understand what this particular drug's -- what this drug is stating

3

to the outcome, do we need to have this specific combination, this specific composition.

4

We understand there's certain trust and established standards in the practicing community

5

and we do not regulate the practice of medicine, it's up to surgeons to decide what is the

6

most appropriate. But when we need to conduct benefit-risk assessment, you start first

7

with benefit, right, and then you're going to risks. If you saved a life with a drug that treats

8

otherwise lethal cancer, your acceptance of risks is on one scale. If you have uncertain

9

benefits to begin with, again, even remove -- ototoxicity becomes less palatable for --

10
11

palatable probably not a good word, but less acceptable.
DR. GOYAL: I appreciate the response. I guess I would maybe, as a follow-up, just

12

reference the data on the treatment of complex periprosthetic joint infection, including the

13

data on two-stage exchange for periprosthetic joint infection, which demonstrates success

14

rates anywhere from 70 to 90%.

15

DR. IARIKOV: Right.

16

DR. GOYAL: Maybe slightly higher, and versus the treatment -- the non-treatment or

17

irrigation debridement or even single-stage exchange data demonstrating lower success

18

rates. To incorporate your response, is it perhaps the mixed bag of revision patients that

19

adds to that complexity and analysis of the data? Because there is that -- you know, that's

20

part of what the clinicians are dealing with, which is this --

21

DR. IARIKOV: Right.

22

DR. GOYAL: You know, we have patients that come in with having had multitudes of

23

resections already versus the patient that's maybe the first time around, 2 months after

24

surgery, and then the patient that's had an infection that's been treated with suppression

25

for 2 years. So there's this mixed bag of patients that is very difficult to treat together and
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so that's very --

2

DR. IARIKOV: Right.

3

DR. GOYAL: That causes some complexity in the -- or in the review of these studies.

4

DR. IARIKOV: Absolutely, I mean, you're absolutely right and I don't want to

5

overwhelm the discussion but here, for instance, you deal with two different patient

6

populations, patients were eligible for -- I mean, debridement antibiotic and retention of

7

implants are different from those who would be eligible for one-stage procedure and for

8

those who would be eligible for two-stage procedure and you start looking at two-stage

9

procedure, what was important? Removal of infected implant and 6 weeks of antibiotics or

10

these particular 2 g of gentamicin and 1.5 of vancomycin in the spacer, so it's tricky. So this

11

is why it's so difficult to tease out the contribution of specific antimicrobial drug to this

12

specific interim spacer and to conclude yes, we need to have -- I mean, we need to load this

13

device with this stuff.

14

DR. GOYAL: Yeah, understood.

15

(Cross-talk.)

16

DR. GOYAL: Understood, yeah. Yeah, and this topic probably deserves a workshop --

17

DR. IARIKOV: Exactly.

18

DR. GOYAL: -- all on its own. So let's move on to the next -- I'll incorporate Dr. Rose

19

here, if you don't mind, Dr. Rose. This question actually came through the audience, as

20

well, but we were looking at how do you consider technologies that may be non-elutive

21

coatings that create an antimicrobial impact; for example, implant coatings that are non-

22

elutive but have been demonstrated to have that impact over time, are they or should they

23

be treated differently to eluting technologies?

24

DR. ROSE: Thanks for the question. I think what it comes to is we always go back to

25

what the other device or product is intended to do. So to some degree, whether it's eluting
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or non-eluting, that's one aspect of it, but at the end of the day we're looking at what that

2

either eluting or non-eluting device or product is intended to do and so if it is, for instance,

3

to either treat an infection, prevent an infection, or prevent colonization of a device, we

4

would be looking for clinical data or performance data to support that indication. I hope

5

that answers the question.

6

DR. GOYAL: I believe so, yeah. So I guess, as a follow-up is how do you consider

7

devices that clinicians believe are similar in utilization, you know, you could say a tibial nail

8

versus a femoral nail, but maybe it's a different anatomical area, a different exact use case,

9

how do you consider that as it relates to the regulatory path?

10

DR. ROSE: Sure, that's a really good question and comes up frequently. I think one

11

of the things we like to think about is what types of questions you would ask at these

12

different locations. So if we -- you know, there might be times where yes, you have a

13

product or a device that can be used in different joints or regions but if there's different

14

questions or different factors that need to be considered in those different uses, that could

15

still impact the regulatory pathway even if it seems like it's a pretty similar approach. So

16

again, it comes down to how the product or device is intended to be used and what types of

17

questions would come in our assessment of that.

18

DR. GOYAL: Got it. There's a follow-on from the audience about the eluting

19

technologies, I'll just read this aloud: "Does the eluting" -- or I guess it would be "Are the

20

eluting technologies naturally disadvantaged due to clinical and nonclinical evidence

21

required as compared to non-eluting technologies?"

22

DR. ROSE: I don't know if they are necessarily disadvantaged, I think it still comes

23

back to what exactly the product or device is and what it's intended to do. I think that is

24

really what we're looking for in terms of the type of either clinical or nonclinical data that

25

we're looking for. If you had an eluting technology, we'd be really focused on what that
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does, what it's intended to do, what the specific indications for use are and the associated

2

benefits and risks to understand what kind of clinical and nonclinical data we'd need. And

3

we would do the same thing with an eluting -- sorry, with the non-eluting product or device,

4

we'd be looking at what it's intended to do, the specific indications for use, and what

5

benefits and risks and the questions we would ask.

6
7
8
9

DR. GOYAL: Great response. Thank you very much. I'm going to pass it back to
Dr. Harner.
DR. HARNER: Thank you. So this question is for Dr. Lilling and it has to do with your
presentation on data that's not acceptable, what's not acceptable. What do you do when

10

you have a series of case studies in different areas and different populations, and it's put

11

together as one large study to present what looks like pretty favorable data but it's coming

12

from a lot of smaller studies and the sponsor actually -- or they pool the data, how do you

13

look at that and consider that in terms of acceptable or not acceptable? Because the

14

numbers are there and some of the scores might be there, but it's coming from different

15

small studies, 10, 15, 20, 30 people here from a bunch of different small areas.

16

DR. LILLING: So that could be considered in the overall picture of how the device is

17

used and the risks and benefits associated with the device. However, it would depend on

18

how well we can match the patients from the different studies, can they be comparable,

19

does it make sense to pool the patients, and that would rely on, also, our statisticians to see

20

if it would be possible.

21
22

DR. HARNER: Okay. So there's checks and balances to look at that and you can pick
up on that with the data they send you pretty easily, correct?

23

DR. LILLING: Right, yes. Absolutely.

24

DR. HARNER: And this question I'll give both to you and Dr. Sparks, and you have

25

two very good real-world evidence studies, two great registries, but you have conflicting
Free State Reporting, Inc.
1378 Cape Saint Claire Road
Annapolis, MD 21409
(410) 974-0947

167
167

1

data, how do you handle that? One says there's no difference, one say's there is a

2

difference and they both seem to be very well done.

3

DR. SPARKS: Well, I think that's a real challenge, but especially in the area of

4

trauma, that's the kind of result that you can expect because some of that may be driven by

5

the fact that these studies aren't as robust and as complete as other studies, so the lost to

6

follow-up rate will have an impact, so you start with a particular number but you end with

7

another number that can give you a result that is not indicative of how the true population

8

fared but how the study population fared.

9

So I think again you have to look at the protocol that was drawn, you have to look at

10

all the factors that impacted those patients within that study and then the analysis must be

11

done by persons that are pretty much expert in the area of how that particular etiology is

12

treated and so -- but I think you can take the high-level summaries of both because they

13

probably start on the same trajectory most often. And then if it's a very disparate result,

14

then you need to look at where the inflection point came, I mean, there has to be -- there's

15

something that happened differently in that population, was it the way that the patients

16

were treated, was it the way the data was collected, was it -- how much data was collected?

17

So yes, root cause analysis would be really important in that scenario.

18

DR. HARNER: Dr. Lilling, anything to add to that?

19

DR. LILLING: Yes, I definitely agree with that, that you have to look at the protocols

20

and the validation of those protocols and ensure that both studies had validated protocols.

21

You want to make sure the patient populations, the demographics are similar to actually

22

compare the two different registries. And if there is a very valid similarity between the two

23

registries, then that could be data in itself that there possibly is no difference, there could

24

be -- in the general population you could see some benefits and some not -- not benefits or

25

worst case with the specific device. So that, in itself, is the informative observation.
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DR. HARNER: I think this is an excellent discussion. I think, also, it's important to

2

point out -- and I'm still relatively new to the FDA, but I'm getting a really good feel for

3

certain things. But one of the things that was mentioned earlier by Dr. Iarikov and

4

Dr. Sparks is that this is a new world for us, the real-world data, and we're starting to evolve

5

and see how we can trust and understand it and apply it to our devices and regulations, so

6

it's an agency, on a whole, because really, I think, to move forward with this. In addition,

7

antimicrobial resistance is also a concern for the Agency and healthcare systems, this was

8

articulated both in Session 2 and Session 3.

9

In the orthopedic space, this is for everybody to contribute, does the panel see

10

unique opportunities or challenges for these initiatives and public health concerns? I hope

11

everybody heard me. I thought this was a good time to interject this question because I

12

think we're going to be coming off real-world evidence and going on to some postmarket

13

things, so that's why I thought it was a good time for this question.

14

DR. SPARKS: Well, I think for the orthopedic industry and especially for medical

15

device, when we are adding drugs, I think we have to have better relationships and better

16

visibility to the other centers, so the drug center, to understand the true nuance between

17

the level of rigor that is required for, let's say, the levels of antibiotic or these drugs that

18

we're actually going to be administering to the patient and what is happening in the state of

19

art today.

20

So for example, let's say our device had a maximum of 65 mg of gentamicin at the

21

site and we regularly see surgeons dump 1 or 2 grams of vancomycin directly onto the same

22

area that that 65 mg would be affecting and we don’t see a rise in resistant organisms with

23

that practice through that thorough irrigation debridement and direct application of

24

powdered antibiotic. And so I think we have to be reasonable in assuming that the same

25

biokinetics that you see in systemically administered antibiotics is not the same as the
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kinetics that you'll see at the local level. And in the reports that we provide you, you also

2

see the safety effects, you see that the rate of nonunion doesn't go up, we see that the rate

3

of revision goes down with this local application of antibiotics, and we see patients getting

4

better. And so somehow we have to come together to understand that there's a transition

5

between medical device and pharmaceuticals in the way that the data is interpreted and

6

the level of risk that is applied.

7

DR. HARNER: Thank you for that response. Anyone else want to add to that?

8

DR. IARIKOV: Hi. I agree completely and unfortunately, I cannot talk for good

9

suggestions. There's a difference between safety concerns related to, let's say, immediate

10

release of aminoglycosides or another antibacterial drug versus slow leaching of the same

11

aminoglycosides at a subtherapeutic level where the emergence of resistance becomes

12

more and more concerning. It's not that we might be concerned specifically about

13

toxicities, but you place a device that's going to release a certain amount of antibiotics

14

anyway and systemically, it could be measured, it could be not, but it might affect

15

microbiome. So it's difficult, back to the question, to quantify it, but we have to think how

16

to quantify it because it might not be absolutely innocent exercise, even if it's not causing

17

immediate ototoxicity or nephrotoxicity. Over.

18

DR. GOYAL: Dr. Iarikov, I'd like to just chime in here because this is so important to

19

the current state of being in orthopedics. Surgeons, on a regular basis across the world, this

20

is a global treatment of hip and knee today, as an example, or oncologic surgery today,

21

utilize antibiotics off label in the cement and that results in a slow release over time at

22

levels that may or may not be measurable at some point. And so this is already happening

23

at a level that is well beyond what we can even measure, you know, it's happening across

24

millions of operations. So it's hard for me to honestly believe that a device-coated situation

25

like that which Dr. Sparks put forward would be any different, considering we're doing this
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at different levels, different amounts, different antibiotics, in different cement formulations

2

currently.

3

DR. IARIKOV: I agree with you absolutely. The difficulties for regulators to register

4

any specific drug-device combination, we need to rely on data and we need to explain why

5

we decided that this particular drug-device combination should be registered with other

6

data supporting safety and efficacy of the selected dose and selected drugs. I can

7

understand completely that it's been used in the clinical practice and people can evolve in

8

this practice and use different drugs or new drugs, a combination of many antibiotics. But

9

when we see the application we have to have data that meet our standards for approval.

10
11

I'm not disagreeing with anything that you're saying.
DR. GOYAL: It does feel like, probably -- and I'm going to say this facetiously, but it

12

does feel like there's probably a follow-up needed on this specific type of topic where we

13

dive in deep on the data because --

14

DR. IARIKOV: Sure.

15

DR. GOYAL: -- I think that many academicians around the country, around the world,

16

would be able to put kind of a body of literature together that would be fairly convincing as

17

to this very topic.

18

DR. IARIKOV: Right.

19

DR. SPARKS: Maybe there's an opportunity for the Agency to consider procedurally

20

something different, so even adding, like I said in my talk, postmarket follow-up studies that

21

actually truly demonstrate, so if we have met the bar of initial safety, then maybe not a full

22

market release but a limited market release so to continue to demonstrate the safety of the

23

product so the product can actually get to patients that actually need it instead of now we

24

are stuck with no way to get this technology to U.S. patients. European patients have this

25

technology but U.S. patients don't have this technology because we don't have a pathway
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to get there. So maybe it's an operational or a procedural thing that we could do in a

2

different way that we bring these technologies to market.

3

(Cross-talk.)

4

DR. SPARKS: Yeah.

5

DR. HARNER: I was just going to say that's a perfect transition into Dr. Alvarez-

6

Garriga, so I think you were going to start the questions and I had a few and I think we can

7

answer or address that, right, Dr. Alvarez? I think you're prepared to address that. That's a

8

great comment.

9

DR. ALVAREZ-GARRIGA: Yes. Thank you, Dr. Harner. Yeah, I totally agree that we

10

have to consider other pathways in addition to the one established for FDA and for that, I

11

want to mention that, as I show you in my presentation, there are two draft items that's

12

documents for post-approval studies and 522 studies that were posted on the FDA webpage

13

on May 26, 2021, and were open for public comments for 60 day and the close date was on

14

July 26, 2021 and CDRH is currently working on the final version of the two draft guidances.

15

And also, I want to emphasize that the purpose of these documents, when finalized,

16

is to assist the stakeholder with understanding postmarket requirements, providing revised

17

procedural information, recommendations concerning the former contact and review of the

18

submission and also, and very importantly, including the commendations for study

19

timelines including enrollment milestone and study completion provides definitions to post-

20

approval studies and 552 study -- that we believe better reflect progress of the postmarket

21

mandated studies and also revised FDA review time calls for postmarket submissions. So

22

we are definitely reviewing all our processes for postmarket mandated studies to address

23

the current need to evaluate other pathways for postmarket mandated studies.

24

DR. HARNER: Dr. Goyal, did you have a question for Dr. Alvarez?

25

DR. GOYAL: Yes, I did.
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DR. HARNER: Okay.

2

DR. GOYAL: So I guess this is kind of more broadly, Dr. Alvarez, is the FDA's

3

utilization or recommendation of postmarket surveillance studies increasing or decreasing

4

generally over time? What's the pattern that's kind of currently happening with the

5

recommendations for devices that are being submitted?

6

DR. ALVAREZ-GARRIGA: Well, we definitely are encouraging to use real-world

7

evidence and real-world data to increase the surveillance for postmarket mandated studies.

8

Obviously, every case is evaluated individually but obviously, we don't want to -- I mean, we

9

want to decrease the importance of postmarket mandated studies because as I mentioned

10

in my presentation, these are different from premarket. We are using real-world evidence

11

with a bunch of limitations that we do not have during the premarket evaluation of

12

orthopedic devices.

13

And we are working collaboratively with all the stakeholders to help them leverage

14

the real-world data that is available that they can use, as Dr. Lilling mentioned, registries

15

and electronic records. And obviously, we are -- this is an in-progress process, so we are

16

evaluating all the different elements that we have, but definitely we want to -- and my main

17

message for the audience is something that has been repeated during the workshop, that

18

it's important to work collaboratively with us. FDA and stakeholders, we are -- this is our

19

duty and the sooner we start reviewing the process with sponsors, the better results. So we

20

encourage sponsors to contact us as soon as possible so we can have enough time to

21

interact with them and get the best results we can get and help them to accomplish their

22

postmarket studies.

23

DR. GOYAL: Thank you very much.

24

Dr. Harner, do you have a follow-up with Dr. Alvarez?

25

DR. HARNER: I have a really interesting question that, I think, fits well here. And
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also, this would be for Dr. Rose, I think, and probably Dr. Alvarez-Garriga, as well, but

2

Dr. Rose, we'll let you go first, it's an excellent question. Is it possible to initially pursue a

3

humanitarian device exemption market clearance for an antimicrobial orthopedic device if a

4

market segment can meet the 8,000 patient limit and then transfer to a standard 510(k)

5

PMA pathway at a later period once real-world evidence has been developed?

6

DR. ROSE: Thanks for that question, that's a really good example of a way to maybe

7

think creatively about bringing some of these products and devices to market. I think this

8

also touches a little bit on what Dr. Sparks mentioned with bringing products or devices to

9

market with that established safety profile but understanding that there might be some

10

limitations in our understanding of the device's effectiveness profile so, you know, probable

11

benefit.

12

The short answer to this is that yes, it is possible for a company to have a

13

humanitarian device exemption, or an HDE, to bring a product to market, again, if they

14

meet the patient limits and then they could come in with a follow-up submission for a

15

newer and expanded patient population. The type of the subsequent submission would

16

likely be dependent on the risk profile of either the product or the device and the proposed

17

indications for use, any regulatory precedence, and if this was a de novo, our ability to write

18

special controls to mitigate the risks.

19

DR. HARNER: Excellent, thank you.

20

Dr. Alvarez-Garriga, do you have anything to add?

21

DR. ALVAREZ-GARRIGA: Well, I would like to add that we are shifting the uncertainty

22

to postmarket data collection. We are hoping companies -- the reason why we are being

23

more transparent on the need. So in addition of Dr. Rose recommendation, I think it is

24

important for stakeholders to consider FDA approach for -- because we want to be as

25

transparent as possible to a successful collaborative work.
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DR. HARNER: Thank you. We have about 10, 12 minutes left, I think, before we will
conclude, so we still have some time for some questions.
Dr. Goyal, we were going to go into the audience questions, which we've actually

4

done, we kind of picked some out, but did you have anything else or do you want to go to

5

the audience questions now?

6

DR. GOYAL: Yeah.

7

DR. HARNER: Did you have another question?

8

DR. GOYAL: Yeah, we're talking just about the -- across the panel about the benefit-

9

risk determination and I guess the question broadly across the panel is how we consider the

10

scenarios that are quite different from a clinical perspective. The example might be a

11

complex oncologic procedure that may have a risk of infection or continued infection of

12

20% or perhaps a reimplantation in a situation with a recalcitrant periprosthetic joint

13

infection where the risk might be above 20% versus maybe a primary joint replacement or a

14

fracture treatment in a case where the risk is very low, you know, maybe below 1%.

15

Does the Agency consider there to be a different or an increasing amount of rigor

16

and/or expectation when used in lower-risk versus higher-risk scenarios? How do you

17

consider that, how do you mange that, and consider that through the regulatory process?

18

Maybe we should start with Dr. Sparks, if you have any comment on that and then we can

19

kind of go down the line.

20

DR. SPARKS: My comment is that is a great question because in orthopedic practice,

21

that's exactly what you see. I mean, you don't get one size fits all and they are across the

22

spectrum and we intervene according to risk, as well. So I would love to hear the Agency's

23

position on how they parse out, through a broad indication, that stratification of risk and

24

how do they apply the level of evidentiary support to cover all of those levels of risk, that

25

would be very interesting to understand.
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DR. GOYAL: Just to give everyone kind of the frame here, if you think about a

2

periprosthetic hip infection, the 10-year mortality for periprosthetic hip infection exceeds

3

that of most common cancers. So you know, as we consider the infection scenarios, we are

4

essentially treating very complex issues, cancer. So how do we measure or what is the rigor

5

as we change the scenarios? Maybe we can go to Dr. Iarikov first.

6

DR. IARIKOV: Thank you. Under any circumstance you have to provide, again,

7

substantial evidence of -- have to have substantial evidence of safety and efficacy. In the

8

osten (ph.) area, tolerance for potential safety risks might be higher in the scenario for

9

lethal disease with high mortality and morbidity, but the data should support that actually

10

the device does work in increased success rate of retention of the prosthesis results and

11

better functional outcomes. Hypothetically it's okay, but a lot of, let's say, a compound

12

there and it can cause more systemic toxicities.

13

But in this case, yes, it would be patterned in because the baseline -- I mean the

14

disease to be treated, the indication is severe and life threatening as compared to -- and

15

maybe you would be able to demonstrate superiority and you would not need such a large

16

trial under this circumstance because your device would provide an immediate clinical

17

benefit that could be relatively quickly measured. So you might have a smaller study as

18

compared to, as in your scenarios, population with low risk of infection with event rate less

19

than 1%, it would be more difficult to demonstrate benefit, right, it would require a much

20

larger sample size and much more people would be exposed to the drug. So it would

21

change, it would change your assessment, right, but it's -- of course, it's hard to fit in all the

22

time when you deal with these circumstances. Over.

23

DR. SPARKS: Is this contrary to what you said earlier about the difficulty that you

24

have with the heterogeneity of the data? Because if we're looking for a very specific

25

endpoint to show that this particular device is effective for this particular thing, but the
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milieu in which that device is put in is very complex, how do we parse out that specific

2

endpoint through all that heterogeneity, how do we do that?

3

DR. IARIKOV: Well, I mean, I try not to contradict myself, but let me --

4

(Laughter.)

5

DR. IARIKOV: Let's say you have a population, an oncological disease with super

6

important infection and you know people will lose a limb in 80%, I'm just saying, and now

7

you have a device that dropped this rate to 20%. With all heterogeneity, if you randomize

8

patients to standard of care, if your device has a dramatic effect and it help you to deal with

9

this heterogeneity, of course, you have enrollment criteria, you have -- you identify, you

10

define your study population, but your device, against the background of ultimately the

11

chemotherapy, you try to get a standard, as you could, result and this drastic effect. It's not

12

an easy decision but it will simplify your benefit-risk assessment very much, as compared to

13

circumstances that your event rate is less than 1% plus all these confounders. It's more

14

difficult, right?

15

DR. GOYAL: So Dr. Iarikov, what I'm -- I guess if I had to just parse what you just said,

16

you're maybe saying that it doesn't change the -- I mean, what I'm hearing is it doesn't

17

really change the Agency's level of kind of proof of benefit, it simply maybe makes it easier

18

for the sponsor to prove that benefit by targeting a subpopulation.

19

DR. IARIKOV: I'm not talking about subpopulation. Let's give an example from the

20

drug world, right, you have severe health -- I mean ventilator associated pneumonia. It's a

21

disease associated, let's say, with 25, 30% mortality. You expose to the drug, people are

22

already very sick, they can lose their life. Your tolerance to side effect is different as

23

compared to you have population of -- you treat, let's say, bacterial vaginosis, population of

24

young otherwise healthy women, a lot of patients will be exposed. It's a nonlethal disease,

25

sometimes it's self-limited disease. Your tolerance to any side effects would be different to
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expose young woman with long life expectancy to the drug, you look at all the stuff. Like,

2

you know, cancerogenicity, mutagenicity, we would ignore it, but you would treat this risk

3

differently in the population with -- so again, it's very hard to come up with one single rule,

4

this is how we approach it, but this is how we approach it.

5

DR. GOYAL: Dr. Rose, do you have anything to add there?

6

DR. ROSE: Sure. I think my two comments about this is that this is where our

7

benefit-risk assessment gives us a little bit more flexibility to adapt to the specific

8

submission, the intended use of the device, the risks of the device, the indication for use,

9

and so we can take into consideration a little bit about what would happen to this patient

10

without the product or the device, what is the comparable standard of care treatment or

11

what is done, what other kind of alternatives are available. And so our benefit-risk

12

framework gives us that -- as a framework, it gives us that ability to better define the

13

benefits, the risks, and come to an assessment based on the specifics of the disease or the

14

indication for use.

15

The other thing that I've been thinking about, listening to Dr. Iarikov and especially

16

Dr. Sparks, is one of the things that's really helpful for us is having a really solid and detailed

17

comparison of the product, the device that is in the submission, compared to a control. So

18

it's really helpful for us to have as detailed information as possible and sometimes that

19

control could be another device, another product, it could be the standard of care, it could

20

be the off-label use that we've been talking about, you know, dumping powder into the

21

wound. But whatever it is, we really want to see that detailed comparison and that to

22

support why the product or device has a favorable benefit-risk profile. And so some of the

23

ways that sponsors can support that comparison is they can look at things like the

24

demographics, the comorbidities of the patient population, the inclusion/exclusion criteria,

25

you know, how do these two patient populations, how are they comparable, how do they
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allow us to draw those conclusions. So I think that's a really important point, is that ability

2

for us to make those comparisons.

3
4
5

DR. GOYAL: Understood. I don't know if Dr. Lilling or Dr. Alvarez, if you have
anything to add there. If not -DR. LILLING: Of course. In assessing the benefit-risk profile of the device, we do --

6

when assessing whether the benefits outweigh the risks, you know, is the sponsor

7

presenting -- if the sponsor is presenting to us the understanding of the patients, are they

8

presenting the understanding of the patients' willingness or unwillingness to accept a larger

9

extent of uncertainty in the benefits or the risks. And how much support do they -- did the

10

sponsor provide to us, such as a sponsor can provide available patient preference

11

information, you know, are there available quantitative or qualitative patient preference

12

information within the submission. So those are all helping to support the uncertainty that

13

always comes with benefit and risk evaluation.

14

DR. GOYAL: That's great feedback. Actually, Dr. Lilling, since you just responded, a

15

follow-up there might be there's considerable clinical experience around combination

16

products with antimicrobials with silver in the OUS regions, including most of Europe has

17

quite a few products there with antimicrobial activity. How much or can clinical evidence

18

from clinical studies carried outside the U.S. be leveraged for U.S. product submissions? I

19

mean, the Europeans have probably about 20 years of experience with coatings like silver,

20

so just wanting our U.S. population to have the same benefit of treatment options as are

21

present in Europe.

22

DR. LILLING: So that's a great question and it also depends on whether it's the exact

23

device because certain formulations are different in Europe versus the presentations that

24

we have here in our submissions and that really comes into whether we can leverage data

25

from outside the U.S. If it's the exact same device, then you have a very -- you're much
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higher on the bar. If you're using somebody else's device and somebody else's formulation,

2

it may not be as much information that we can gain from outside the U.S. studies.

3

DR. HARNER: So --

4

(Cross-talk.)

5

DR. GOYAL: I think we're --

6

DR. HARNER: Yeah, go ahead.

7

DR. GOYAL: I was going to say I think we're out of time, so I'm going to go ahead and

8
9
10

turn it over to Dr. Bertram.
DR. HARNER: Yeah, I just want to thank the panel, it was outstanding, and thank my
co-moderator, Dr. Goyal.

11

DR. GOYAL: Thank you.

12

DR. HARNER: It really was a great discussion, a wonderful way to end a really great

13

workshop and I look forward to Dr. Bertram and Dr. Coyne's closures. So thank you all so

14

much for being here.

15

DR. BERTRAM: I thank you, both. I wanted to take this quick opportunity first to say

16

I'm sorry, I'm the one flickering the lights to say last call. And also personal gratitude to

17

Dr. Coyne and Captain Peat for allowing me to be the emcee for this once again, it was

18

really fun.

19

So with that, I'll turn it over to Dr. Coyne, who I previously introduced, and is the

20

current Division Director in the Division of Restorative, Repair and Trauma Devices in the

21

Office of Orthopedic Devices.

22

Dr. Coyne.

23

DR. COYNE: Thank you very much, Dr. Bertram.

24

Good afternoon. I'm Dr. Larry Coyne, a division director within the Office of

25

Orthopedic Devices in CDRH and I have the privilege of providing the closing remarks for
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what has been a very informative and successful workshop. I've been informed that there

2

were over 300 attendees for it. We can all readily agree that today's workshop has

3

provided an abundance of valuable information in support of the development and

4

marketing of innovative antimicrobial combination products, this again, with Session 1,

5

which provided detailed information on regulatory requirements and jurisdictional

6

considerations for combination products, as well as available regulatory programs tailored

7

to provide early and valuable feedback from the Agency, and particularly so for innovative

8

and safety enhancing antimicrobial devices and device-led combination products.

9

Session 2 turned the focus to nonclinical assessments likely to be incorporated into

10

marketing submissions for antimicrobial devices and products. In addition to perspectives

11

and suggested approaches to nonclinical testing offered by industry and FDA, Session 2 also

12

provided much practical information relating to various nonclinical assessments integral to

13

marketing submissions for antimicrobial devices and products. These included chemistry,

14

manufacturing and controls, manufacturing processes and facilities, compatibility

15

assessments, sterility assessments, and animal testing.

16

Session 3 of today's workshop then turned attention to clinical assessments, offering

17

perspectives in recommended approaches again from both industry and FDA. Similar to

18

Sessions 1 and 2, Session 3 also provided valuable information and considerations for

19

marketing submission requirements for antimicrobial devices and products, but in this case,

20

available tools for clinical evaluations including the use of real-world evidence source,

21

clinical datasets, as well as postmarket study designs and considerations.

22

All three sessions included enlightening question and answer discussions which

23

served to further elaborate upon and provide an even deeper understanding of all of these

24

outstanding presentations. All in all, this has been a tremendously successful workshop.

25

In closing today's workshop, I would like to express our gratitude to all those
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contributing to the success of this workshop, which included all of today's speakers; our

2

Master of Ceremony, Dr. James Bertram; our session moderators, Commander Kenneth

3

Phillips, Dr. Christopher Harner, and Dr. Nitin Goyal. I'd also like to thank Captain Peat for

4

providing opening remarks for the workshop; Ms. Barbara Richards and the FDA TV Studio

5

for enabling this event to happen; and Captain Peat, Lieutenant Commander Randoshia

6

Miller, Dr. Dmitri Iarikov, Ms. Shumaya Ali, Dr. Ryan Trombetta, Mr. Steven Himley, and

7

others at FDA who took part in planning and organizing this event. And we especially want

8

to thank each one of you for participating in this workshop.

9
10
11

Lastly, I would like to wish all of you a very good remainder for the afternoon and
this concludes today's workshop.
(Whereupon, at 4:46 p.m., the meeting was adjourned.)

12
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