Ms. Toni Kingdey

Zimmer, Inc.

P.O. Box 708

Warsaw, Indiana 46581-0708

Re  Redasdsfication Petition for Mobile Bearing Knees
Docket Number 2003P-0409/CP 1

Dear Ms. Kingdey.

The Center for Devices and Radiological Health (CDRH) of the Food and Drug
Adminigration (FDA) has completed its review of your petition on behdf of the Orthopedic
Surgical Manufacturers Association (OSMA) for the reclassification of mobile bearing knee
prostheses that are intended for use in the replacement of akneejoint, or part of akneejoint.

In order to reclassfy mobile bearing kneesinto class 1, it is necessary to demonstrate that the
proposed class of devices has sufficient regulatory controlsto provide reasonable assurance of
safety and effectivenessfor thelr intended use. Although you have listed some of the common
risks associated with both fixed and mobile bearing knees, we believe there are certain risks
unique to mobile bearing knees. In particular, these relate to didocation of theinsert and
specific wear patterns related to design and the mobility of the bearing surface. 1n addition,
each of the different types of mobile bearing knees within this class may have its own risks
related to the specific design and bearing surface. For each of the different type of mobile
bearing knee designs, specid controls must be identified to address their attendant risks. We
do not believe you have provided these specia controls which address the specific risks
unique to mobile bearing knee prostheses.

In order to address these issues, please provide following additiona information.

Device Description and Characterization

1. Based on theinformation you have provided in this gpplication and a review of
literature, FDA believesthat the individud dinica performanceis not only influenced
by the particular desgn kinematics, but dso by contact stress distribution, articulating



surface finish of the components, and the quality and quantity of polyethylene wear
particles. Because these parameters are different
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for each kind of mobile bearing knee design, we do not bdlieve that designs withvarying
degrees of conformance and types of motion perform the same biomechanicaly or
dinicaly, or can be grouped together as one group having smilar characteridics.  Thisis
born out by the clinica outcomes. For example, revison rates vary between 2-30%,
dinica function and range of motion are varied for different device designs, and
complications show that different devices have different risks and complications
associated with them.

a. You have dated that test data from peer-reviewed journds indicates that the polyethylene
wear rateislower in mobile bearing knees compared to fixed bearing knees. However,
you have provided data comparing the wear characteristics to Charnley hip systems, and
some references you provide (Cdlahan, 2001) dispute that the rates are different than
well functioning fixed bearing knees. In this discusson you have not sufficiently
characterized the wear characterigtics and ensuing risks associated with mobile bearing
kneesin relation to proposed specia controls (i.e., those used for fixed bearing knee
implants).

Although you have provided summaries of studies done with these devices as a group
(i.e., MBK), you have not provided summaries which link the preclinical biomechanica
and wear properties for each different type of mobile bearing knee (lisged in tablein 1c,
below) to their dinicd results (i.e., explain how bench test results correlate to dinica
results).

We are aware that there are severd preclinical and/or explant evauations which
characterize both mobile bearing (e.g. Parks and Engh, 1998) and fixed bearing total
knee components (e.g. Jacabs, et d. 1994; Shanbhag et a. 2003) on the bench and asa
result of in-vivo use. Please include thisin a discussion regarding backside stress and
wear of the various tibid insert designs, which was omitted from your petition, and has
been identified elsewhere as arisk in both fixed and mohile bearing devices. This
information is necessary to demonstrate that proposed specid controls are aufficent to
edtablish the safety and effectiveness for each of the different mobile bearing device types,
without the need for additiond specid controls or clinica data.

b. Based on the risks identified above, please describe appropriate special controls for each
device type identified in the table below (1c¢) and how these proposed controlswill
provide reasonable assurance of safety and effectiveness for the given intended uses.
Please dso incorporate these speciad controls into the table.

c. Please usethe table below, which ligs the different type of mobile bearing knee designs,
to summarize the device characteristics, biomechanicd advantages and
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disadvantages, surviva rates, risks, and proposed controls for each group of devices
S0 that we can interpret the effects on clinicd outcome.

Type of MBK Potential Potential Mean Complications | Specia Controls
Representative | Biomechanical Biomechanical | Survival [ commonrisks | which address
Devices Advantages Disadvantages Yrs associated with | the associated
(range) device risks
Patform

Meniscal Bearing -
total

*Tricompartmental
(patellofemoroltibial)

*Bicompartmental
(femorotibial — total)

Unicompartmental
Meniscal Bearing

Cone-in Cone

Tibial Tray Post

Longitudinal Curved
Sliding tracks

Stops

Constrained

Semi Constrained

Unconstrained bearing

Congruent

Partialy
Congruent/Gait
congruent

*

We recommend that the categorization of the total condylar mobile bearing knees be further divided into
sub groups of bicondylar and tricondylar at this time because the risks of patellar mobile bearing
components are unique to the tricondylar devices.

Although you have provided tables which summarize individua studies relating to the
clinica outcomes for each of multidirectiona knees, rotating platforms, meniscd
bearing devices, and unicondylar meniscal bearing devices, you have not summarized
the clinica characteristics of each group of devices based on these sudies and made a
comparison to fixed bearing devicesto show that clinical outcomes for each group of
mohile bearing knees are smilar to those of fixed bearing knees. Thisinformation is
necessary to write specia controls, such aslabeling, for these devices. Therefore,
please provide asummary table of the data from the tables you have previoudy
provided, and use this to summarize these particular groups of devicesina
comparison with fixed bearing devices. Include in this summary the means and ranges
of (where appropriate) patient age, diagnoses, postoperative pain improvement, range
of motion, function improvement, surviva rate, and common complications. Also
provide this information for fixed bearing kneesin a separate column or row.
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e. You have provided a study which has characterized the function of mobile bearing
knees by looking at patients who were supine (Bradley, ref. # 14). However, this
characterization isincomplete. We are aware that there are sudies which evauate
some of the mobile bearing knees designs with patients weight bearing and
completing the gait cycle (Dennis, Steihl). In order to be complete, please
provide/summearize any studies which characterize the range of motion or contact
sressin aweight bearing and/or gait cycle.

Statistica Condderations Related to the Meta- Andyss

2. We acknowledge that you have provided a meta- andysis for mobile bearing knee
replacement devices and compared this meta- analyss with one previoudy done for a
sample of fixed bearing devices. FDA beieves some additiona information regarding
the meta- andysi's needs to be addressed to better understand the inferences regarding
the difference between the effects of the two treatments (fixed vs. mobile). Please
address the following which rdae to your andysis:

a. Arethere any other incluson/exclusion criteria for the meta-analysis not reported
in the submisson?

b. Table 3, page 69, Section VIII, Volume 1, depicts the comparison of mobile
bearing versus fixed bearing meta-andyss results. Please provide the publication
year for each study used in this meta-andlysis. Please dso provide the data of
follow-up years.

c. Pleasediscussin detall your method of caculation for ‘weighted mean’ (Table 3,
page 69).

d. Doesthe number of cohorts mean the number of studies that meet theincluson
criteria (paragraph 4, page 68, Sec. VIII, Val. 1)?

e. Aredl the sudies, mobile bearing and fixed bearing, controlled studies? If yes,
please provide a summary from the control group for each study.

f. Pleasedefine“survival estimates’, are they related to Kaplan-Meer method? If
yes, please provide dl 111 survivd estimates discussed on page 70, Sec. VI,
Vol. 1.



0. Peasedistussthe following statement, “weighted least squares (WLS) was
performed on the survival estimates using the naturd logarithmic transformation of
the product of the number of cases (knees) and the mean
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length of follow-up as the weighting variable ( log knee-years)” (p. 70, Sec. VIII,
Val. 1), indeal. A numericd example would be very hdpful.

h. Pease discussthe rationale for using the bootstrap procedure to caculate the
confidence interva for the surviva differences (p. 70, Sec. VIII, Val. 1).

i.  Please discuss and provide computation details of the bootstrap resampling
procedure used for generating confidence intervas and estimating the P-vadue for
the differences between mobile and fixed bearing device surviva (pages 70-71,
Sec. VIII, Vol. 1; p. 284, App. 5, Vol. 2), and also for the bootstrap procedure
used to generate confidence intervas for the differencein patient outcomes (%
good to excdlent and mean % improvement, in globa knee rating score) fallowing
mobile bearing knee replacement (page 275, App. 4, Val. 2).

j- Inregard to Appendix 4: Meta- Andyss - Patient outcomes following mobile
bearing knee replacement, in Volume 2, what are the primary patient outcomes,
range of motion and stability, or some other endpoint?

k. Please provide atable of surviva timesfor this submisson. The table can be
structured as follows:

MBK
Study Survivd Faled Withdrawn
1 follow-up time X X X
(months) (# knees) (# knees) (# knees)

|. DoesTable3on page 69, Sec. VIII, Vol. 1, contain the same information asthe
“Data Synthesis” section on page 272 of Appendix 4, Vol. 2?

m. Please provide the rationde for the combined summary scae of pain, function and
the range of mation (eighth line from the top of page 274, Appendix 4, Val. 2).
Are they weighted in this combination? Did al the studies use the same global
knee rating scae?

n. Table 11, page 279, Appendix 4, Vol. 2, depicts the vaues for outcome variables
of interest from the mobile bearing knee literature. 'Y ou have reported thet 5
studies were imputed of the good or excellent globa outcomes rating scores and 8
studies were imputed of the improvement in globd rating scde. Imputed value
was defined as “weighted least square regresson-weighted by number of knees



operated on”. Please provide details of the computation of the least squares
modd for the two outcomes
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and show the result of R? for % good to excdllent and % improvement in global
rating scale.

0. Thediscussion of the “Meta- AndlySs” section on page 284, Appendix 5, Val. 2,
was too vague. Please define survival estimate and show an example how this can
be derived from WLS (weighted least square). Please dso refer Table 20, page
287,Vol. 2.

p. Your table, Table 19, page 287, Appendix 5, Val. 2, depicts the homogeneity
andyss. Please provide an example to show the computation of usng an F-
Statidtic, page 286, comparing the resdud error froma*“full” modd which
congsted only of an intercept. None of p-vauesin Table 19 are Sgnificant except
N kneefor FB p-value 0.0142. Please explainitsdlinica meaning.

g. Please add one column to Table 22, page 293, Appendix 5, Val. 2, to show
whether the study is controlled. If yes, please indicate the control device.

r.  Please provide computation to show how the p-value of 0.992 was derived for
the difference in implant surviva between mobile bearing and fixed bearing devices
(last sentence, page 287, Appendix 5, Volume 2).

In addition to answering the above questions please provide the following:

s. A tablethat summarizesdl theindividud studiesfrom the literature search. The
total number of devices and number of failures for treetment and control groups
for each study are requested. Failure should be defined based on the purpose of
meta-analyss study. Control device should be identified for each study.

t. Definethe treetment difference used in the meta-andyss for future discussion of
the hypothesis testing of the trestment difference.

u. Provide atest of heterogeneity across studies.

v. A judification for the sdlection of afixed effect modd verses arandom effect
modd.

w. The meta-andyssresults and individua study estimates of trestment difference
and their confidence interva graphically.

X. Decison, based on itemw, above.
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If you have any questions concerning this letter, please contact Mr. Peter Allen, at (301) 594-2036.

Sincerely yours,

Danid G. Schultz

Director

Office of Device Evduation

Center for Devices and Radiologica Hedth

CC:
Robert W. Churinetz
Vice President, OSMA



cc. HFZ-401 DMC
HFZ-410 Divison
D.O.
ft:PAllen:dh:2/06/04
eh:2/10/04



