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L0 INTRODUCTION

This document details the analysis plan for prospective data collection from the Stryker Biotech
Pivotal IDE Study of OP-1@ Putty in Uninstrumented Posterolateral Fusions (Protocol 501-
O1US). It describes the proposed safety and efficacy analyses, including planned summary tables
and by-patient listings.

This protocol includes prospective data collection with appropriate statistical analysis on patients
who have participated in the Pivotal IDE study and are currently at least three years beyond
study treatment, in order to provide additional efficacy and safety data on OP-1 Putty in
umnstrumented posterolateral fusion (PLF). All clinical measurements that were previously
evaluated in these patients will be collected, with the exception of laboratory assessments and
anterior-posterior (AP) and lateral plain films. Since it is not possible to evaluate the patients at a
standardized time point, data collected after 36 months under the current protocol, will be
collectively analyzed and referred to as 36+ months in all analyses.

The radiographic modality used to visualize the presence of new bone formation in the Pivortal
IDE study (plain film radiography ) was not sufficiently sensitive for estimating the true rate of
bone formation in the OP-1 Putty treatment group. Given the greater sensitivity of CT scans in
assessing presence of bone, we believe it is appropriate and valid to collect follow-up CT
imaging for the determination of radiographic success following treatment with OP-1 Putty for
an accurate assessment of overall patient success. In addition, the measurement of translation
and angulation, dynamic markers of radiographic success, has also improved substantially since
the pivotal uninstrumented trial {Protocol #501-01US). In the pivotal trial, angulation and
translation were measured by the radiographic readers by hand. Currently angulation and
translation are assessed by computer programs, which systematically calculate the measurements
from markers placed by the readers at the appropriate anatomical locations. This new method
allows for a more objective and presumably more precise measurement of both angulation and
translation. We therefore propose to prospectively collect measures of radiographic success in as
many patients as possible in both the OP-1 Putty treatment and autograft control arms of the
Pivotal IDE study. In this protocol, we define measures of radiographic success as presence of
bone by CT scan and angulation of =35 degrees and translation =3 mm.

1.1  Study Design of Protocol S01-01US

Protocol S01-01US, entitled “A Prospective, Randomized, Controlled, Multicenter, Pivotal
Study of OP-1 Putty in Uninstrumented Posterolateral Fusions”, was a controlled, open-label
(with blinded radiographic assessment), randomized, prospective, multicenter, multinational
pivotal study in which patients with single level (L3-51) degenerative lumbar spondylolisthesis
(Grade 1 or 2) and spinal stenosis underwent decompression and posterclateral spinal fusion.
After signing the informed consent form, and prior to the surgical procedure, patients were
randomized to treatment in a 2:1 ratio to either OP-1 Putty or a control arm, in which autogenous
bone graft from the iliac crest (autograft) was used.

Patients underwent standard surgical procedures for lumbar spinal posterior decompression with
concomitant posterolateral interiransverse process arthrodesis using OP-1 Putty or antograft. as
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determined by randomization. Patients were evaluated postoperatively at 6 weeks and 3, 6,9, 12,
and 24 months, and annually thereafter, until the last patient achieved 2 years of follow-up.

A total of 336 patients were enrolled and randomized, and 295 were treated at 24 US and
Canadian clinical sites: 208 received OP-1 Putty and 87 received autograft. The remaining 41
enrolled patients withdrew prior to study treatment.

Overall Success was defined in the Statistical Analysis Plan (SAP) for that protocol as a
composite measure with the following components, determined at 24 months:

¢ Improvement of at least 209 in the Oswestry Disability Index (ODI) from
baseline
Absence of retreatment
Absence of treatment-emergent serious adverse events (SAEs)
Absence of a decrease in neurological status (assessing muscle strength, reflexes,
sensory and straight leg raise ). unless attributable to a concurrent medical
condition or to the surgical procedure by a blinded Independent Neurclogical
Reviewer.

+ Radiographic demonstration of spinal fusion, which was also a composite
measure comprising all of the following:
- Presence of bone formation
- Angulation of £5° on flexion‘extension radiographs of the affected level
- Translational movement of <3 mm on flexion/extension radiographs of the

affected level

1.2 Rationale for Prospective Data Collection Protocol 06-UPLF-001

The Prvotal IDE study results showed an apparent disparity at 24 months between the positive
clinical outcome reported at 24 months and the lack of radiographic success in the OP-1 Puity
treatment group compared to the autograft control arm. Upon additional review of imaging data
generated from the 24-month plain radiographs and Y9-month computerized tomography (CT)
scans in the OP-1 Putty treatment group, it became apparent that CT scans allowed the
evaluation of new bone formation with more confidence and precision. Stryker believes that
plain radiographs most likely underestimated the degree of new bone formation at 24 months and
that 24-month CT data would have demonstrated a much higher rate of new bone formation in
the OP-1 Putty treatment group.

Further, as mentioned above, the technology for assessment of angulation and translation has
improved since the design of the pivotal trial. While the technology at the time of the study’s
design required manual measurements of translation and angulation, the new technology
provides partially automated computation of these parameters and thus more objective and
presumably more precise measurements.

This study will seek to expand the information regarding efficacy as well as the long-term safety
of OP-1 Putty in uninstrumented posterolateral fusion. In the Pivotal IDE study, only a small
number of patients in each group (34 in OP-1 Putty and 14 in autograft) were assessed clinically
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at 36 months. This protocol will capture 36+ month data on all eligible patients to enable a more
extensive assessment of the efficacy and patient outcomes following PLF with either OP-1 Putty
or autograft.

Radiographic imaging is the most commonly used means of visualizing new bone formation, but
the images can be affected by the geometry and location of the implants. The interpretation of
new bone formation by plain film radiographs can be subjective and complicated by radiographic
lucencies in the implant area. Computed tomography imaging 1s now widely accepted as the
most precise and accurate technique to confirm new bone formation since CT scans eliminate
overlapping and rotational errors that occur with plain-film radiography and allow three-
dimensional visualization of the bope formation.” Presence of bone will be defined by new bone
formation seen on axial CT Scans collected during this study and also by 3-Dimensional
reconstruction views.

When the protocol was developed for the Pivotal IDE study, CT scanning was not the standard
mode for collection of radiographic data for demonstrating new bone formation. Therefore, data
from CT scans were not incorporated into the primary radiologic measure of success at 24
months and were only obtained at 9 months for supportive information.

After evaluation of the pivotal trial data, it became clear that there was a curious discrepancy
between the positive clinical outcomes of the patients treated with OP-1 and the presence of new
bone formation on these patients. Therefore, an OP-1 and autograft subset of patients heavily
weighted towards radiographic presence of bone failures by plain x-ray and 9 month CT were
evaluated by re-reading their 9-month CT scans for presence of bone. These re-reads were done
by two hlinded spine surgeons and 1 radiologist with no prior knowledge of the study. They
were instructed to look for bone both medially as well as near the transverse process. This subset
of the subjects clearly demonstrated that OP-1 Putty-directed new bone formation may appear
along the lateral border of the superior and inferior facets, the pars interarticularis and the medial
portion of the transverse processes rather than along the entire superior and inferior borders of
the transverse processes as previously thought. This pattern sugeests that the bone formation
would not be adequately observed by simple plain-film radiographs. Thus, the radiographs
collected in study SO1-01US may have been relatively insensitive to detecting new bone
formation.

Given the greater sensitivity of CT scans in assessing presence of bone, we believe it 1s
imperative to collect follow-up CT images for the determination of radiographic success
following treatment with OP-1 Putty for an accurate assessment of overall patient success.
Therefore, this protocol will prospectively collect follow-up CT scans in as many patients as
possible in both arms of the Prvotal IDE study. All patients are at least 3 years post procedure at
this time, and some are out as far as 5 years.

! Guidelines for the Performance of Fusion Procedures for Degenerative Disc Disease of the
Lumbar Spine, Joumnal of Neurosurgery: Spine, June 2003, volume 2, Number 6 page 636-740.
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In addition, due to the enhanced precision of current angulation and translation measurement
techniques as well as the fact that a significant proportion of patients with pseudoarthrosis are
not detected by two years with these measurements, we propose to prospectively collect all
racdiographic success measures in as many patients as possible in both the OP-1 putty and
autograft arms of the pivotal study.

Further, all patients enrolled in this study will be brought back for re-assessments of all clinical
parameters including ODI assessments, neurological testing, and determination of surgical
retreatment (1.e., revision, removal, supplemental fixation or reoperation) at the original treated
level. We will also obtain serum for assessment of OP-1 immunogenicity at the follow-up visit
in patients who were antibody positive at their last recorded visit, and assess the safety of OP-1
Putty by capturing follow-up from on-going adverse events (AE), occurrence of new medical
conditions/physical findings, and occurrence of new serious adverse events (SAE) since the last
Pivotal IDE study visit.

Collection of the same clinical and radiographic data as in the pivotal IDE study, with the
exception of a helical CT scan substituted for the plain x-ray, will permit analyses of each of the
components of the primary efficacy endpoint at 36+ months.

The proportion of patients with presence of new bone formation by CT scan at 9 months in the
subset re-read after the completion of the original pivotal trial analysis was substantially higher
than in the earlier read. This has a couple of possible explanations. First, the 9 month CT scans
obtained in the pivotal IDE study were not included as part of the primary endpoint. Therefore,
the CT scans were not properly adjudicated. Most importantly, the instructions for reading were
not optimal, given what we now know about OP-1"s medial displacement leading to new bone
formation along the lateral borders of the superior and inferior facets, the pars interarticularis and
the medial portion of the transverse processes rather than along the entire superior and inferior
borders of the transverse processes as previously thought. Thus, i order to support our PMA
package, we plan to have two blinded spine surgeons re-read the 9 month CT scans; if there is
disagreement, a third reader will independently read the CT scans. Presence of bone will be
determined by the majority of readers. These 9 month CT scan results will then be compared to
the 36+ month CT results to allow the construction of a two-by-two table for each treatment
group to demonstrate both the consistency and the durability of effect on presence of bone from
9 months to 36+ months. This information would then allow one to conclude whether bone was
present by 9 months in both arms as well as whether it persisted to 36+ months in the vast
majority of patients. Thirty-six plus month digitized scout films for the CT (directly comparable
to 36+ month plain x-rays) will also be evaluated and compared to both 24 month plain films and
36+ month CT scan results to evaluate the potential improved sensitivity of CT scans at
assessing new bone formation in this patient population.

2.0 STUDY OBJECTIVES
The objective of this prospective data collection is to provide additional data to support the

safety and efficacy of OP-1 Putty as a replacement for autograft in patients undergoing
posterolateral spinal fusion as measured by:
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* Collecting additional radiographic data on all patients at least three years beyond (36+
months) initial reatment m this study. The prospectively collected data will be used
to analyze primary efficacy as measured by calculating overall success rates with
clinical data previously collected and analyzed but using the new 36+ months
radiographic data in the OP-1 Putty and the autograft groups.

» Secondarily, all data, including clinical outcome and safety data at 36+ months or
more beyond initial treatment, will be used to complement the primary analysis.

* Additionally, the consistency between presence of bone at the 9-month CT and the
36+ month CT will be examined.

The principal goal of this current protocol is to show that patients treated with OP-1 Putty not
only experienced clinical benefits comparable to those of patients receiving autograft, but also
that these patients have comparable evidence of new bone formation and dynamic radiographic
stability.

30 STUDY INVESTIGATIONAL PLAN

3.1 Study Design

This study is a prospective data collection at a single visit 36+ months post-treatment of
patients from the Pivetal IDE study for the purpose of obtaining additional efficacy and
safety data on as many patients as possible treated in the Pivotal IDE study.

All elizible patients will be contacted for participation in the study. The maximum

number of elizgible patients (excludes deaths and retreatment failures) for the Pivotal IDE
study is shown in the following table.

Pivotal IDE Study: Number of Eligible Patients

Treatment Group Treated Deaths® Reireatments® Eligible for Follow-up
OP-1 Putty 208 7 18 183
Autograft Bat= 4 E T4

#Includes all deaths or retreatmenis reported during the Pivotal IDE study (e, may include deaths/retreatments
after 24 months)

#*Excludes patient 41 16, who was teated in the Pivotal IDE study, but did not have any post-baseline visirs,
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3.2 Selection of Study Population
321 Inclusion Criteria
To be eligible for study participation, a patient must meet all of the following criteria:

1. The patient was treated in Stryker Biotech clinical protocol S01-01US (Pivotal IDE
study ) and was not a retreatment failure at the time of completion of the Pivotal IDE
study.

2. The patient or legal guardian is willing and able to understand, sign and date the
study-specific Patient Informed Consent, which has been approved by the
Institutional Review Board (IRB).

3. The patient agrees to complete the necessary clinical and radiographic evaluations.
Radiographic evaluations will not be required if the patient is pregnant.

322 Exclusion Criteria

There are no exclusion criteria for participation in this protocol. Patients who died subsequent to
the Pivotal IDE study will be considered missing for analyses of data at 36+ months.

33 Study Product
The investigational product being evaluated in this study 1s OP-1 Putty. OP-1 Putty 1s composed
of recombinant human osteogenic protein (thOP-1), type I bovine bone collagen matrix, and a

putty additive of carboxymethyleellulose sedium (CMC), an anionic cellulose derivative that
yields a putty-like consistency. OP-1 Putty is provided as two components:

* A large vial containing a sterile dry power consisting of 3.5 mg of human recombinant
osteogenic protein-1 (OP-1) in 1 gm of collagen matrix

* A small vial containing the Putty additive consisting of a sterile dry powder composed of
230 mg CMC
For the OP-1 Putty arm, one product unit was used on each side of the spine. i.e., two product

units per patient.

The control system being utilized in this study was lumbar spinal fusion with the use of
autogenous bone graft from the iliac crest (autograft).
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34 Evaluation Schedule

The current study is designed as a single visit, but the study assessments may be completed in a
single visit or multiple visits (e.g., clinical evaluations and radiographic evaluations performed
on separate dates) after obtaining informed consent. The patient’s participation in this study is
considered complete following collection of all specified evaluations.

4.0  STATISTICAL METHODOLOGY
4.1 General Considerations

All summary tables will be produced and all statistical analyses will be performed using SAS
software.

Continuous variahles will be summarized using descriptive statistics, specifically the mean,
median, standard deviation, minimum and maximum. Categorical variables will be summarized
using frequencies and percentages.

Inferential tests will be performed at the 5% level of significance. All p-values will be rounded to
3 decimal places. If a rounded p-value is 0.000 (L.e., the actual p-value is less than 0.0005), then
this will be presented as a p-value of ‘<0.001"

Information displayed in the tables generally will be presented for both treatments (the OP-1
Putty group and the autograft zroup).

Data listings will be presented only for data collected during this current protocol and will
present data for all patients, sorted by treatment and patient ID. All date fields will be presented
in a format of ddmmmyyyy (e.z., 01Jan2004) in the listings. Additionally, derived outcome
assessments for all patients in the Pivotal IDE study will be updated and included in the listings
for this current protocol.

4.2 Hypothesis Testing

This study will seek to expand the information regarding efficacy as well as the long-term safety
of OP-1 Putty in uninstrumented PLFE. In the Pivotal IDE study, only a small number of patients
ineach group (34 in OP-1 Putty and 14 in autograft) were assessed clinically at 36 months. This
protocol will capture 36+ month data on all eligible patients to enable a more extensive
assessment of the efficacy and patient outcomes following PLF with either OP-1 Putty or
autograft.

The null hypothesis for this study is the same as for the Pivotal IDE study, specifically that the
difference between the success rate in the autograft treatment group ( P, ) and the success rate in

the OP-1 Putty treatment group ( £, ) is greater than or equal to the non-inferiority margin &,
(P, — F, = &,). Likewise, the alternative hypothesis for this study is the same as for the Pivotal
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IDE study, specifically that this difference is less than &, (P, - F,<d,). If the null hypothesis
of inferiority of OP-1 is rejected, a test of superiority will be performed.

The actual testing of the hypothesis will involve the “angular transformation” (a standard
transformation in statistical analyses of proportions, developed to remove the dependence of the
vanability of observed proportions on the underlying proportion -—- P, or F; ). Mathematically,
this transformation begins with the observed proportion of successes, x/» from x successesin
n trials, and applies the function sin™* y/x/# to produce the corresponding angle (in radians).
Because the statistical varation in these angles is constant across the angular scale (in sizable
samples the variance is 1/(4n)), a non-inferiority margin &, that is constant in the angular scale

has uniform impact, relative to the varation. Further, because the distribution in the angular
scale is well approximated by a normal distribution, the customary hypothesis test in that scale
(based on the normal distribution) will have the specified Type Lerror rate, .05,

If the angular values corresponding o P, and B, are 4, and A, . respectively, then the null
hypothesis becomes A, — A, = &,. Specifying a constant non-inferiority margin in the angular
scale ( J, ) corresponds to allowing the non-inferiority margin in the proportion scale, &, to
vary. The relation between &, and &, is anchored at P, and A,: A, =sin™ JE , subtracting
5, gives A, = A, — &, . inverting the angular transformation yields P, = (sini A, ))°. and

é, =P, —F,. For an appropriate choice of &, . the corresponding values of &, are lower when

the underlying statistical variation (in the proportion scale) is smaller and higher when that
statistical variation is larger. The testing of the null hypothesis in this study will use &, =0.14.

The choice of &, = 0.14 maintains &,close to 0.1 for the extreme values of the success rates,

and is greater in the middle of the scale to allow for the preater corresponding variability. The
non-inferiority margin &, thus has the following values:

E, dp

LDET73
. 0389
. 1188
. 1315
» 1382
» 1383
13z4
1222
. 0985

L o R e Y o e I o R o I = O ]
[P I I S I R WU X B
Lo i R o o o o o o }

Additionally. although not a primary or secondary endpoint, this study will test the null
hypothesis that the difference between the success rate in the autograft treatment group and the
success rate in the OP-1 Putty treatment group is greater than or equal to the non-inferiority
margin of 109 ( P, - £, = 10%). For this test, the alternative hypothesis will be that this
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difference is less than 10% ( P, - B, = 10%]. This hypothesis was defined in the original protocol
and is included here as per request by the FDA.

The following table summarizes which analyses will be tested for non-inferiority.

Protocol 06-UPLF-001
Post-text Table

i Section 14.2) Title
S31.A Overall Success Rate — mITT Population
533 Owerall Success Rate with Test of Non-inferiority Using

Equivalence Limit of 0.10 — mITT Population

4.3  Sample Size

All eligible patients from the Pivotal IDE study will be contacted for participation in the current
study. The maximum number of eligible patients (excludes deaths and retreatment failures
subseguent to data lock for the Pivotal IDE study) will be 257 (183 and 74 for the OP-1 Putty
aroup and autograft group, respectively).

44  Efficacy Assessments

Efficacy will be assessed by calculating the overall success rates in the OP-1 Putty and the
autograft groups. The data for the assessments of success will generally come from the Pivotal
IDE study, with the exception of radiographic data (CT, angulation, and translational movement)
and data on retreatments, which will be assessed during the current study.

The following assessments will be used for the patient success criteria:

« Radiographic assessment of bone by CT scan, angular motion, and translational
movement at 36+ months

«  Oswestry Disability Index at 24 months

« Retreatment by 36+ months, reported as revision; removal; supplemental fixation;
reoperation

« Neurological evaluation at 24 months

« Absence of serious treatment-related adverse event before or at 24 months
For patients who report a retreatment to the operative spinal level prior to the 36+ month
assessment, the clinical outcome assessment assigned during this current study will be set to be a
fatlure, regardless of the classification assigned during the Pivotal IDE study, and whether or not

the patient participated in the current study. This is because radiographic measures at 36+
months are meaningless if there has been a retreatment.
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Patients who do not participate in this current protocol will have all 36+ month assessments set
to missing, unless otherwise determined to be a failure.

Tabhle highlights changes in efficacy analyses between the Pivotal IDE study and study O6-
LIPLF-001.
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Tahle 1: Changes in Efficacy Criteria Between Pivotal IDE Study and Study 06-UPLF-0M01
Protocol -
LPLEF-i1
Post-text Table | Criteria Used During
Efficacy Outcome (Section 14.2) | Pivotal IDE Study Criteria for Use in Study 06-UPLEF-001
Orvemll Success Rate Tahle 5.3 Radiographic component If retreatment occurs subsequent to 24-
Table 5.3.1.A of overall success used 24- manth visit, then sucoess outcome ar 24
Table 5.3.1.6B month plamn film months reset to failure. regardiess of
Table 5.3.2 sucoess outcome at 24-months in Pivotal
Table 5.3.3 IDE study
%igt ;jig 36+ month radiographic sucoess used n
T liew of 24-maonth plain film
Orvemll Success Rate using presence | Table 5.3.5.4 Radiographic component If retreatment occurs subsequent to 24-
of bridging bone Table 5.3.5B of overall success used 24- maonth visit, then sucosss outcome at 24

month plamn film

maonths reset to failure, regardless of
success outcome atb 24-months in Pivotal
IDE study

36+ month CT assessment of bridging
bone., and 36+ month angulation and

manslational movement used n lieu of 24-
maonth plain film
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Table 1: Changes in Efficacy Criteria Between Pivotal IDE Study and Study 06-UPLEF-001
Protecol (-
LPLEF-i01
Post-text Table | Criteria Used During
Efficacy Ountcome (Section 14.2) | Pivetal IDE Study Criteria for Use in Study 06-UPLF-001
36+ month overall radiographic Table 5.4.4 «  [If retreatment occurs subsequent to PFL,
suocess with presence of bone Table S4B Mot Assessed then averall radiographic success at 36+
maonthis set to failue
s 36+ month CT assessment of presence of
bone and 36+ month assessment of
angulation and ranslation based on plain
film
+  Missing data imputed for the mITT
population
34+ month overall radiographic Table 5.5.4 Mot Assessed s If retreatment occurs subsequent to PFL,
success with presence of bridging Tabl= 5.5.B then overall radiographic success at 36+
bane months set to failue
s 36+ month CT assessment of presence of
bridging bone and 36+ month assessment
of angulation and translation based on plain
film
s Mizsing data are not imputed
36+ month success rate based on Table 5.6.4 Mot A ssessed If retreatment occurs subsequent to PFL. then
Orswestry disability scomr Tahle 5,68 sucoess based upon ODI set to missing.
36+ month sucoess rate based on Table 5.7.4 Mot Assessed If retreatment occurs subsequent to PFL, then
absenee of retreatment Table 5.7.B sucoess based on absence of retreatment st to
failure.
12
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Tahle 1: Changes in Ffficacy Criteria Between Pivotal IDE Study and Study 06-UPLEF-001
Protocol B6-
LIPLF-01
Fost-text Table | Criteria Used During
Efficacy Outcome (Section 14.2) | Pivotal IDE Study Criteria for Use in Study 06-UPLF-001
36+ month sucoess rate based on Tabl= 5.8.4 Mot Assessed Success criteria based upon absence of serious
absence of serious tre atme nt-related Table 5.5.B treatment-related adverse events prior to 36+
adverse events month assessment. If retreatment ocours
subsequent to PFL, then success based on
absence of serious treatment related adverse
event set to failure.
36+ month overall neurological Table 5.9.A Not Asscssed If retreatment occurs subsequent to PFL, then
SUOCESS Tabl= 5.0.B overall neurclogical success set to missing.
36+ month assessment of presence of | Table 5100 LA | Not Assessed If retreatment occurs subsequent to PFL, then
bone at operated kvel Table 5.10. 1.B patient not assessed for presence of bone.,
36+ month assessment of presence of | Table 51024 | Mot Assessed If retreatment occurs subsequent to PFL. then
bridging bone at operated level Tahle 5.10.2B patient not assessed for presence of bridging
baone.
Eeanalysis of 9 month CT mported in | Table 5.11.A Mo Assessed « CTimages to be r-read.
Pratocol 501-01U5 Table 5.1 1.B . . .
» Patients with rtreatment prior to the 9-
month CT are not included in anabysis
Prsence of bone on 0 month and 36+ | 5.12.1 Not Assessed *  For%-month CT, use manalyzed CT
month CT «  If retreatment occurs subsequent to PFL,
then patient not included in analysis
Prscnce of bone on 36+ month 5122 Not Asscssed If retreatment occurs subsequent to PFL, then
digitized scout film and 24-month film patient not asscssed for presence of bone.
or 36+ month CT scan
13
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Tahle 1: Changes in Efficacy Criteria Between Pivotal IDE Study and Study 06-UPLF-001

FINAL 06-UPLF-01 CSR 11-21-07 JK

Protocol (6.

UPLF-001

Post-text Table | Criteria Used During
Efficacy Outcome (Section 14.2) | Pivotal IDE Study Criteria for Use in Study 06-UPLEF-001
Change from baseline in degree of Table 5.13.4 Mot Assessed If retreatment occurs subsequent to PFL. then
angular motion at 36+ months Tablz 5.13.B patient not included in analysis.
Change in translational movement ar | Table 5.14.4 Mot Assessed If Retreatment occurs subsequent to PFL, then
36+ Months Table 5.14.B patient not included in analysis.
Change in ODI at 36+ months Table 5.15.4 Mot Assessed If Retre atment occurs subsequent to PFL, then

Table 5.15.B patient not included in analysis.

14
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4.5  Safety Assessments

Safety will be assessed by adverse events and neurological status. Regarding adverse events,
these assessments will include updates on any adverse events that were reported as “ongoing” at
the time of the last scheduled study visit under the criginal protecol; any serious adverse events,
medical conditions or physical findings that have occurred since the last completed Pivotal IDE
study visit; and occurrence of any retreatments to the original treated spinal level.

All study data (excluding persenal identifiers) will be reported in data listings.
4.6 Multiple Imputations for Handling of Dropouts or Missing Data

For the analysis of the primary endpoint for patient success and the analysis of overall
radiographic success (overall success criterion #1), missing values will be imputed (in each
treatment arm separately ) using the data from the Pivotal IDE study as well as the same multiple
imputation (MI) techniques as described in the Pivotal IDE study. As shown in|Semiun 4.4] the
evidence of overall radiographic success will come from the CT scan at 36+ months and plain
film at 36+ months, rather than from plain film at 24 months. All other data elements not
affected by retreatment (discussed below) remain the same. Patients who are considered as no
longer participating in the study at a given visit, patients who have missed a visit, and patients
who have missing data at a visit will be considered to have missing data at that visit.

An initial step will determine which patients require imputation. First, as mentioned in [Section]
[£3] patients who report a retreatment to the operative spinal level at any time up through the 36+
month visit will be considered failures on the primary efficacy endpeint. Second, any patient
who is classified as a failure on a non-missing component of the primary efficacy endpoint will
necessarily be a failure on that endpeint. (For this purpose, presence of bone at 36+ months and
angular motion and translational movement at 36+ months are considered two separate
compongnts.) Third, any patient whe is not in the preceding two cate gories and who has no
missing components of the primary efficacy endpoint must be a suceess on that endpoint. Thus,
the remaining patients, who have at least one missing component and success on all non-missing
compongnts, will require imputation. Overall radiographic success at 36+ months will be
imputed separately from the other four compenents (listed in [Section 4.4, which will be treated
as a unit for purposes of imputation. Some patients may have missing data on one of the two
compongnts of overall radiographic success at 36+ months (presence of bone at 36+ months and
angulation and translational movement at 36+ months) but success on the other component. If
the total number of such patients in the two treatment arms exceeds 10, the missing component
will be imputed (as described below) instead of imputing overall radiographic success at 36+
months as a unit.

The imputations of overall radiographic success at 36+ months will be based on variables
selected from amoeng the following potentially relevant covariates or predictors:

Muodel 1, Patients with 24-month data:
¢ Presence of bone on the 9-month CT scan
List C,withm = 24

15
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» Patient success on the other four components at s months

s Neurclogic success at m months

o Oswestry Disability Index at m months

Workers Compensation status at baseline

o At least 2 morbidities at baseline (assessed by medical history)

Additional models for imputation of overall radiographic success at 36+ months separate into
two groups, according to whether patients are missing the 9-month CT scan.

Maodel 2a, Patients with 9-month CT scan and 36-month data, but without 24-month data:

*  Presence of bone on 9-month CT scan
List C, with m = 36A.

Model 2b, Patients with 9-month CT scan and 12-month data, but without 36-month data or 24-
month data:

*  Presence of bone on Y-month CT scan
List C, withm = 12.

Model 2¢, Patients with 9-month CT scan and 36+ month data, but without 12-month data or 36-
month data or 24-month data:

¢ Presence of bone on 9-month CT scan
List C, with m = 36+,

Model 2d, Patients with 9-month CT scan and 6-month data, but without 36+ month data or 12-
month data or 36-month data or 24-month data:

*  Presence of bone on 9-month CT scan
List C, with m = 6.
Maodel 2e, Patients with 9-month CT scan, but without 6-month or 36+ month data or 1 2-month
data or 36-month data or 24-month data:

¢  Presence of bone on 9-month CT scan

Model 3a. Patients with 24-month data but without 9-month CT scan: List Cwith m = 24,

Maodel 3h, Patients with 36-month data but without 9-month CT scan or 24-month data: List C
with m= 36,

Maodel 3¢, Patients with 12-month data, but without 36-month data or 9-month CT scan or 24-
month data: List C with m = 12.

Model 3d, Patients with 36+ month data, but without 1 2-month data or 36-month data or 9-
month CT scan or 24-month data: List C with m= 36+

Maodel 3e, Patients with 6-month data, but without 36+ month data or 12-month data or 36-

month data or 9-month CT scan or 24-month data: List C with m = 6.

la
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Maodel 3. Patients without 6-month data or 36+ month data or 12-month data or 36-month data
or9-month CT scan or 24-month data: the proportion of patients (in the particular treatment arm)
who have overall radiographic success at 36+ months, among those patients who have data from
36+ month CT scan and 36+ month plain film.

The imputations of the missing data on the other four components (as a unit) will be based on
variahles selected from among the following potentially relevant covariates or predictors:

Model 4a, Patients with 36-month data:
o  Presence of bone on 36+ month CT scan
* Success of angulation of = 5% at 36+ months

» Success of translational movement of < 3 mm at 36+ months
List C with m = 36.

Maodel 4b, Patients with [ 2-month data, but without 36-month data:
o  Presence of bone on 36+ month CT scan
»  Success of angulation of = 3% at 36+ months

» Success of translational movement of < 3 mm at 36+ months
List C with m= 12,

Maodel 4¢, Patients with 36+ month data, but not 12-month or 36-month data:
o  Presence of bone on 36+ month CT scan
* Success of angulation of = 5% at 36+ months

» Success of translational movement of < 3 mm at 36+ months
List C with m = 36+

Model 4d, Patients with 6-month data, but not 36+ month or 12-month or 36-month data:
o  Presence of bone on 36+ month CT scan
» Success of angulation of = 3% at 36+ months

o  Success of translational movement of < 3 mm at 36+ months
List C with m= 6.

Model d4e, Patients without 6-month or 36+ month or 12-month or 36-month data:
«  Presence of hone on 36+ month CT scan
* Success of angulation of = 5% at 36+ months
o  Success of translational movement of < 3 mm at 36+ months

If, as mentioned above, more than 10 patients have missing data on one of the two components
of overall radiographic success at 36+ months and success on the other component, each such
patient will have the missing component imputed (instead of overall radiographic success at 36+
months as a unit). The model will be based on the non-missing component and the predictors in
whichever of Models 1 through 3e corresponds to the patient’s available data. If the available
data correspond to Model 3£, the proportion will be based on the non-missing component instead
of overall radiographic success.

17
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To carry out the MI for overall radiographic success at 36+ months and the MI for the other four
compongnts (as a unit), we will use a parametric model unless the data indicate that no model is
required (e.g., among patients who have 12-month data and 24-month data, all successes at 12
months are also successes at 24 months). The parametric model for overall radiographic success
at 36+ months will be a logistic regression where the outcome is overall radiographic success at
36+ months and the predictors are as listed under Models | through 3e. Similarly. to carry out
the MI for the other four components (as a unit), we will use a logistic regression where the
outcome 15 success/failure at 24 months and the predictors are as listed under Models 4a through
de.  Imputation will be done separately for each treatment arm.

The MI procedure begins by fitting the logistic regression model to data on the complete cases
and estimating the parameters associated with each covariate (predictor) as well as the varance-
covariance matrix. Separate models will be developed for patients in the subsets associated with
each of the models listed above,  Selection of the best logistic regression model will begin with
identifying candidate models using a step-up approach including candidate covariates from the
list described above. The choice of the best of the candidate models will be based on the Schwarz
criterion (SC), which tends to produce parsimonious models.

The procedure described below will apply separately to imputation of overall radiographic
success at 36+ months and imputation of success on the other four components. The results will
then be combined to produce an imputed value of the primary efficacy measure,

Once the model has been selected, imputation begins by sampling a value for the vector of model
parameters from a multivariate normal distribution whose mean and variance-covariance matrix
equal those estimated from the complete data. Each missing observation is imputed by sampling
from the conditional distribution of this observation given the sampled parameter values and the
observed covariates. Here the probability of a success for the missing observation 1s assumed to
be Bernoulli-distributed, with the Bernoulli parameter obtained by the logistic regression
equation with the sampled parameter estimates. The number of imputations will be 4, reflecting
Rubin’s assertion that for moderate fractions of missing information (<30%]), a small number of

imputations (3 or 4) results in nearly fully efficient estimates of the population quantity of
interest.

Within each treatment arm each of the multiple imputations will produce a completed-data
estimate of the quantity to be used in the hypothesis test, along with an associated estimate of its
within-imputation variance. The inferences will be based on the average of those completed-data
estimates and on a variance estimate that incorporates the average within-estimate variance and
the berween-impuiation variance. If the multiply imputed data are used in an adjusiment for
covariate5|l.’5emiuns :1.7"|and 5.5.1), the model will involve data from both arms and will yield
estimates of the adjusted treatment difference and associated estimates of its within-imputation
variance.

For other efficacy analyses, missing values will not be imputed except as specified. Missing data
will not be imputed for the safety data.
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The following table summarizes which analyses will impute for missing data.

Protocol 06-UPLF-001
Post-text Table
(Section 14.2) Title
SA1A Owverall Success — mITT Population
533 Owerall Success Rate with Test of Non-inferiority Using
Equivalence Limit of 0.10 — mITT Population
S.4 36+ Month Overall Radiographic Success — mITT Population

4.7  Adjustments for Covariates

An analysis will adjust for covariates (if a statistically significant adjustment 1s found) as

described in
4.8  Multiple Comparisons/ Multiplicity

MNo multiplicity adjustment will be made. The statistical hypothesis test for the primary efficacy
endpoint that was performed previously using plain film to assess presence of bone and
angulation and translation (all at 24 months) is stmply being revised to use what are considered
o be more accurate and sensitive measurements of presence of bone using CT scans and more
objective and precise measurements of angulation and translation (all at 36+ months). Thus, use
of a multiplicity adjustment is not considered necessary.

4.9 Multicenter

For the primary efficacy endpoint, an analysis will be conducted to test for treatment by center
interaction. If the interaction is significant, results will be presented by center.

410  Examination of Subgroups

Analysis of the primary efficacy endpoint, overall success at 24 months, will be presented by sex
and age category (<43 years, 43-63 years, >63 years), as well as overall.

4.11  Adjudication of Radiographic and CT Scan Results

Thirty-six plus month and 9 month CT scans as well and 36+ month angulation and translation
success will be reviewed and scored by two blinded spine surgeons who have had no other
invelvement in the study and no prior knowledge of study results. The CT scans will be read by
two blinded spine surgeons and, if there is disagreement, a third reader will independently read
the CT scans. Presence of bone at 9 months and 36+ months will be determined by the majority
of readers. Angulation and translation success will also be determined by the two readers: if
there is disagreement, then a third reader will make an independent assessment. Ultimately
angulation and translation success will be determined by the majority.

FINAL 06-UPLF-01 CSR 11-21-07 JK 06-UPLF-01 CSR Page 723 of 2930



Stryker Biotech Briefing for 31 March 2009 Advisory Committee Meeting
6.1.1 Extension Study (Content from P060021/A011, 06-UPLF-01 CSR, Section 16.1.9)

50  STATISTICAL ANALYSES
5.1  Analysis Populations
5.1.1 Modified Intent-to-Treat Population

The modified intent-to-treat (mITT) population includes all patients who were randomized to the
Pivotal IDE study and had at least one post-treatment visit during that study. All efficacy
analyses will be conducted on the mITT population.

5.1.2 Supplemental Per Protocol Population

The supplemental per protocol population includes all OP-1 Putty or autograft treated patients
who were in the per protocol population of the Pivotal IDE study and who had radiographic
success measured at 36+ months. Analysis of overall patient success will be repeated on the
supplemental per protocol population using descriptive statistics to aid in the interpretation of the
primary efficacy analysis of the mITT population. All other efficacy analyses will also be
repeated on the supplemental per protocol population, unless indicated otherwise.

5.1.3 Safety Population

The safety population includes all patients who were treated using etther OP-1 Putty or autograft
in the Pivotal IDE study. The safety analyses will be based on the safety population.

5.2 Patient Accountability

Table S.1.1 will tabulate the number and percent of patients who were enrolled in the Pivotal
IDE study, eligibility status and disposition for Study 06-UPLE-001, and S01-01US status of
patients eligible for 06-UPLF-001. A summary of each patient population will be presented in
Table S.1.2 by treatment group. Table S.1.3.1 will summarized length of 36+ month follow-up,
while Table 5.1.3.2 will tabulate patient status by time in study for patients treated in S01-0118S,
and patients enrolled in Study O6-UPLE-01.

5.3  Non-response Bias

Select outcome criteria (presence of bone on Y month CT, and 24-month overall success during
Pivotal IDE study) will be presented in Table 5.2, by treatment group, stratified by participation
status in Study D6-UPLF-01.

54  Demographic and Baseline Characteristics

Refer to CSK for Protocol S01-01US for summary statistics regarding demographics and
baseline characteristics.
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5.5  Efficacy Analysis
5.5.1 Primary Efficacy Endpoint

The primary efficacy endpoint of this study is the overall success rate for the mITT population
using radiographic success at 26+ months in leu of the 24-month plain x-ray. Most values are
from the Pivotal IDE study, with the exception of the 36+ month radiographic data and
retreatment data, which are from the current study.

A patient will be considered an overall success if all five of the following components, which
were described in greater detail in the Pivotal IDE study, are met:

1) Radiographic success defined as meeting all three of the following conditions:
» Presence of bone formation on CT at 36+ months
* Angulation of = 5% at 36+ months via plain film
¢ Translational movement of = 3 mm at 36+ months assessed by plain film

2) Oswestry Disability Index improvement of at least 209 from the pre-treatment visit at 24
months

3) No revisions, removals or supplemental fixations by 36+ months. All reoperations that
were intended to promote fusion at the treated level are considered failures.

The term retreatment refers to a revision, removal, supplemental fixation, or reoperation
intended to promote fusion at the treated level. Any patient who experienced a
retreatment 1s considered a failure, regardless of the timing of the procedure. Patients
who were a success at 24 months based upon the Pivotal IDE results, but who
subsequently experienced a retreatment, will have their 24-month assessment reclassified

as failure.,
4 The absence of serious treatment-related adverse events before or at 24 months.
3) Patient was considered an overall neurological success at 24 months in the absence of a

decrease in neurological status, unless attributable to a concurrent medical condition or to
the surgical procedure.

The null hypothesis is that the difference between the success rate for the autograft treatment
aroup ( P, ) and the success rate for the OP-1 Putty treatment group ( B, ) is greater than or equal
to the non-infertority margin &, ( P, — F, = &, ). This hypothesis will be examined by estimating
the difference between the success rates in the two treatment groups (expressed in the angular
scale as A, — A, ) and the associated standard error.  An upper 95% confidence bound on

A, — A, will also be computed. If the null hypothesis of inferiority of OP-1 is rejected. a test of
superiority of OP-1 will be performed. If an adjustment for covariates is made (as discussed
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below ), additional test(s) and confidence bound will be based on the adjusted treatment
difference.

The primary analysis of the primary efficacy endpoint will be based on the mITT population,
with the variable non-inferiority margin of this endpoint also being considered primary. The
statistical procedure that accommodate s missing data is described in detail in Section 4.6. This
endpoint will also be analyzed with descriptive statistics based on the supplemental per protocol
population to aid in the interpretation of the primary analysis of this endpoint.

The number and percentage of mITT patients in each treatment group with missing data and
requiring imputation for overall success rate will be presented in Table 5.3 to assess the potential
impact of missing data for the mITT population. Fisher's exact test will be used to test the
difference in number of patients with missing data between treatment groups. The patients with
missing data and requiring imputation will also be listed in the data listings.

Tables 5.3.1.A and 5.3.1.B will summarize the overall success rate for the mITT and
supplemental per protocol populations, respectively. The main analysis, on the mITT population
iTable 5.3.1.A), will use a logistic regression model to take into account the combined effect on
success rate of baseline characteristics that show statistically significant differences (at the 0.10
significance level). The model will yield adjusted success rates (which may be more precise than
the unadjusted rates). The characteristics o be considered for this analysis are:

o Aper <45 years old, 45-65 years old, =65 years old

* (Clinical site

o  Gender: male, female

»  Level fused: L3-L4, L4-L5, L5-51

» Grade of spondylolisthesis: Grade [ or Grade I1

» Prior treatment: surgical {laminectomy, facetectomy, foraminotomy , discectomy), not
surgical (includes no previous treatment)

»  Concurrent medical condition: metabolic bone disease and/or osteoporosis (yes/no)

»  Concurrent medical condition: diabetes (yes/no)

»  Workers Compensation status: no or ves (includes current, pending, litigation, and other)

« BMI (continuous variable)

»  Oswestry Disability Index (continuous variable)

Inferences will be based on estimates of treatment effects adjusted for covariates and on variance
estimates obtained through multiple imputation as described in Section 4.6.

Additionally, if significant, analysis of treatment by center interaction for the primary efficacy
endpoint will be presented in Table 5.3. 1. A using logistic regression. If the interaction is
significant at the 0.05 level, success rates for each treatment group will be presented by center,
without pooling. Even if there is a significant interaction, the significance of the unadjusted
difference between groups on the primary endpoint will be based on the pooled data.
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Table 5.3.2 will present overall success stratified by center (with large centers defined as n=12,
and small centers defined as n<12) for the mITT population. This stratification will be based on
enrollment in study S01-01US. Missing data will not be imputed.

If there are statistically significant differences in baseline characteristics (Oswestry score, level
fused, degree of angular motion, and translational movement and Workers Compensation Status)
between treatment groups, the overall success rate for the primary efficacy endpoint will also be
stratified by those characteristics which are statistically significant. The results will be presented
in additional analysis tables. Missing data will not be imputed.

Table 5.3.3 will summarize overall success using an equivalence limit of 0.10 to test for non-
inferiority for the mITT population.

The overall success rate for the primary efficacy endpoint will also be presented separately for
male and female and for each age category (<45 years old, 45 — 65 years old, =65 years old) in
Tables S.3.4.A and 5.3.4.B for the mITT and supplemental per protocol populations,
respectively.

5.52 Secondary Efficacy Endpoints

The secondary efficacy endpomnts for the study are overall success with bridging bone via CT at
36+ months, and translational movement and angulation at 36+ months via plain film (Tables
5.3.5A and 5.3.5.B).

Additionally, although not specified in the protocol for Study 06-UPLF-001, for consistency with
analyses performed for the Pivotal IDE study, the following secondary efficacy endpoints are
being defined.

» 36+ menth overall radiographic success (Tables 5.4A and 5.4.B). Only the analyses
based on the mITT population will impute for missing data.

* 36+ month overall radiographic success with presence of bridging bone {Tables 5.5.A
and 5.5.B)

* 36+ moenth success rate based on Oswestry disability score (Tables 5.6.A and 5.6.B)
+« 16+ month success rate based on absence of retreatment (Tables 5.7.A and 5.7.B)

¢ 16+ month success rate based on absence of serious treatment-related adverse events
(Tahles 5.8.A and 5.8.B)

= 36+ month overall newrological success rate (Tables 5.9.A and 5.9.8)

* Presence of bone at operated level based on the CT scans at 36+ months (Tables S.10.1L.A
and 5. 10.1.B)
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» Presence of bridging bone at operated level based on the CT scans at 36+ months (Tables
S5.10.2.A and 5. 10.2.B)

* Location of bone at operated level based on the CT scans at 36+ months {Table 5.10.3)

* Change from baseline in degree of angular motion at 36+ months (Tables 5.13.A and
5.13.B)

¢  Change from baseline in translational movement at 36+ months (Tables 5. 14.A and
5.14.1B)

»  Change from baseline in Oswestry Disability Index at 36+ months (Tables 5.15.A and
5.15.B)

Actual value and change from baseline to 36+ months for degree of angular moetion, translational
movement and Oswestry Disability Index will be summarized by treatment group. Two-sample
i-tests will be used to test the difference in change from baseline between the OP-1 Putty group
and the autozraft group. The changes from baseline will also be examined using one-sample t-
test to test the mean change within each treatment group. Baseline values will be from the
Prvotal IDE study.

For degree of angular motion and translational movement at 36+ months, the median of the
scores from all reviewers will be used.

Additionally, a reanalysis of the 9 month CT data collected during the Pivotal IDE study will be
performed. The results will be presented based on presence of bone in Tables S.11.A and S.11.B
for the mITT and supplemental per protocol populations, respectively. These reanalyzed 9-
month CT data will be cross tabulated to 36+ month CT data for presence of bone in Table 12.1
for the mITT population.

Finally, 36+ month digitized scout films for the CT (directly comparable to 36+ month plain
x-rays) will be compared to both 24-month plain film and 36+ month CT scan results in Table
5.12.2 for the mITT population.

It the null hypothesis of the primary endpoint is not rejected and thus non-inferiority with respect
to this endpoint is not established, consideration would be given to performing non-inferiority
tests for each component of the primary endpoint.

5.6 Safety Analysis

Safety for this study will be assessed principally based on the examination of: 1) ‘ongoing”
adverse events at the time of the last Pivotal IDE study visit, 2) new serious adverse events, 3)

new medical conditions/physical finding since last IDE study visit; 4) occurrence of any
retreatment to the original treated spinal level; and 3) neurological status.
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5.6.1 Adverse Events

Treatment-emergent adverse events to be collected will consist of new medical
conditions/physical findings and new serious adverse events. All new treatment-eme rgent
adverse events will be coded using MedDRA coding dictionary. Events will be determined to be
serions based upon the investigator’s assessment, as recorded on the CRF. Additionally, there
will be follow-up on adverse events, which were ongoing as of the time of the Pivotal study
completion

Detailed listings of ongoing adverse events, treatment-emergent serious adverse events, and new
medical histories/physical findings will be presented in the listings.

Ongoing Adverse Events

The number and percentage of the ongoing AEs that were previously reported as SAE for each
treatment group will be tabulated in Table 5.16.1. Current AE status (ongoing, resolved) along
with action taken since last visit for every event will also be summarized for each treatment. The
action taken since last visit will be categorized as ‘none’, ‘spine surgery’, ‘non-spine surgery’.
‘medication’, and ‘other’.

Any ongoing AEs that have become serious since the Pivotal IDE study will also be reported in
the treatment-emergent SAE tables.

The number and percentage of patients experiencing ongoing adverse events at the last study
visit for the Pivotal IDE study, and the number and percentage of events will be summarized by
S50C, and by preferred term for each treatment in Table 5.16.2,

Trewtment-emergent Sevious Adverse Events

The number and percentage of patients experiencing new treatment-emergent serious adverse
events, and the number and percentages of events, will be summarized by SOC and by preferred
term for each treatment group in Table S.17.1. The number and percentage of patients
experiencing such events will also be summarized by SOC, preferred term, and severity foreach

treatment group in Table 5.17.2, and by relationship in Tahle 5.17.3.

Table 5.17.4 will tabulate treatment-emergent SAEs by SOC and preferred term by duration of
time since PFL until retreatment (<12 Months, 12-24 months, 24-36 months, 36-48 months, 48-
60 months, and 60+ months).

Similarly to the ongoing adverse events, the outcome and action taken for the new treatment-
emergent serious adverse events will be summarized in Table 17.5.

All SAEs will be reported in the treatment-emergent SAE tables.
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Trearment-emergent Medical History or Physical Findings

The number and percentage of patients experiencing new medical histories or physical findings,
and the number and percentages of such events, will be summarized by SOC and by preferred
term for each treatment group in Table S.18.1. The number and percentage of patients
experiencing such events will also be summarized by SOC, preferred term, and severity for each
treatment group in Table 5.18.2, and by relationship in Table 5. 18.3. The outcome and action
taken for the new medical histories or physical findings will be summarized in Table 18.4. Any
new medical histories/physical findings that are classified as serious are also reported in relevant
SAE tables.

5.6.2  Analysis of Retreatments

The following will be tabulated for retreatments in Table 5.19.1:
¢  The number and percent of patients who have a retreatment subsequent to S01-011I8
* The type of retreatment
» Hospitalization status, and whether the event was performed inpatient or outpatient

Additionally, Table 5.19.2 will tabulate these data by duration of time since PFL until
retreatment (operative period, 24 months, 36 months, 48 months, and 60+ months).

Details of all surgical events other than retreatments will be presented in data listings only.
5.6.3 Neurological Status

The neurological status of each patient will be summarized preoperatively (baseline), and at the
36+ month follow-up visits. Shifts in status (normal, abnormal) from baseline to the post-
baseline time points will be examined in Tables 5.20.1 to 5.20.4 by treatment group for muscle
strength, reflexes, straight leg raises, and sensory evaluation, respectively. Chi-squared or
Fisher's exact test will be used to test the difference in status between the OP-1 Putty group and
the autograft group, as appropriate. Additionally, shifts in status from baseline to post-baseline
time points within treatment group will be tested using McMNemar's test within each treatment

aroup.

The normal/abnormal status for muscle strength, reflexes, straight leg raises, and sensory
evaluation 1s defined based upon the following hierarchies (“abnormal™ trumps “not evaluable”
which trumps “normal”):

Muscle strength — separately for hip, knee, ankle, and toe:

s Abpormal: “Absent”, “Trace”, “Poor”, or “Fair™ 1s entered for any of the segments
(flexion, adductors, extensors) for either side.

= Not Evaluable: At least one of the segments 1s missing for either side.
« Normal: “Good” or “Normal” 1s entered for all segments for both sides.
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Reflexes:
«  Abnormal: “Decreased” or “Absent” is entered for any of the reflex segments (right knee
jerk. right ankle jerk, left knee jerk, and left ankle jerk).
« NotEvaluable: At least one of the four reflex segments is missing,
o Normal: “Normal™ is entered for all four reflex segments.

Straight leg raises:
«  Abnormal: “Positive (pain)” is entered for either or both legs.
« NotEvaluable: Status is missing for either leg.
« Normal: “Negative (no pain)” is entered for both legs.

Sensory evaluation:
«  Abnormal: “Impaired” or “Absent” is entered for any of the sensory segments (L3, L4,
L5, and 51).
« NotEvaluable: At least one of the four sensory segments is missing.
« Normal: “Normal™ is entered for all four sensory segments.

57  Additional Analysis
Additional analysis will also be conducted on the following measurements:

« WVisual Analog Scale Results for Pain Assessment
« Daonor Site Pain (autograft patients only)
+ General Health Survey (SF-36)

5.7.1 Visual Analog Scale for Pain Assessment

The visual analog scale for pain will be summarzed preoperatively (baseline) and at the 36+
month follow-up visits.

Descriptive statistics will be presented for actual value and change from baseline to the post-
baseline time points for each treatment in Table §.21. Difference in change from baseline will be
examined using the two-sample -test to test a difference in mean between treatment groups.
Additionally, change from baseline will be examined using one-sample t-test to test the mean
change within each treatment group.

5.7.2 Donor Site Pain
The donor site pain will be summarized at the 3o+ month follow-up visits for autograft patients

only. The donor site pain will be rated using both visual analog scale and pain status (none, mild,
moderate, severe).
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Descriptive statistics will be presented for the visual analog scale for each time point in Table
5.22.1 for autograft patients only. Pain status will be summarized by frequencies and percentages
in Table 8.22.2 for each category.

5.7.3 General Health Survey (SF-36)

The General Health Survey Scale will be summarized precperatively and at the 36+ month
follow-up visits.

If a subscale of SF-36 is missing an item, then means of the items in the subscale for that patient
will be used to impute the missing value. This will only be done if fewer than one-half of the
items in the subscale are missing,

The SF-36 yields an 8-scale profile of functional health and well-being scores as well as
psychometrically based summary measures — the Physical Component Score (PCS) and Mental
Component Score (MCS). The 8 scales are:

« Physical Functioning Scale

« Role-Physical Scale

« Bodily Pain Scale

« Mental Health Scale

+ Role-Emotional Scale

« Social Functioning Scale

« Vitality Scale

« General Health Perceptions Scale

Descriptive statistics will be presented for the actual value and change from baseline to the post-
baseline time points for PCS and MCS, as well as for each of the & scales, by treatment, in
Tables 5.23.1 through §.23.10. The changes from baseline will be examined using Wilcoxon
rank-sum test to test the differences in means between treatment groups.,

58  Immunology

Serum samples will be analyzed for patients who were positive for anti-OP-1 antibodies at the
24-month follow-up visit, and for patients who did not complete the 24-month follow-up visit
but were antibody positive at their last recorded visit.

Among this subset of patients, the number and percent of patients with neutralizing antibodies at
36+ months will be summarized in Table 5.24.1 for each treatment group. Descriptive statistics
will be presented for the titer result for each treatment at 36+ months in Table 5.24.2. Patient
profiles for patients with neutralizing antibodies will be presented in Table 5.24.3. The following
information will be summarized in each profile:

« Owerall success, non-imputed at 24 months

«  Overall radiographic success (overall success criterion #1), non-imputed at 36+ months
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Success based on Oswestry Disability Index (overall success criterion #2) at 24 months
and 36+ months

Success based on absence of retreatment (overall success criterion £3) at 24 months and
36+ months

Success based on the absence of treatment-related serious adverse events (overall success
criterion #4) at 24 months and 36+ months

Overall neurological success (overall success criterion #3) at 24 months and 36+ months

MNeutralizing antibodies status at 24 months and 36+ months

Antibody titer results over time plot at 6 weeks, 3-, 6-, 12-, 24-, and 36+ months

o Overview of new treatment-emergent serious adverse events [(system organ class,
preferred term, days onset since operation, duration, serious i yes/no), and potentially

immunologically-related i yes/no)].

Treatment-emergent potentially immunologically-related AEs are defined as the following:

Adverse drug reaction Haematuria

Anaemia Haemoglobin decreased
Angiopathy Hyperkalaemia Infection
Arthralgia Leuokocytosis

Arthritis Procedural site reaction
Arthropathy Pyrexia

Blood potassium abnormal Rach maculo-papular
Blood potassium decreased Renal failure

Blood potassium increased Systemic lupus erythematosus
Dirug eruption Thrombocythaemia
Dirug hy persensitivity Thrombocytopenia

Haematocrit decreased

Success outcomes (overall success, overall radiographic success, success based on Oswestry
Disability Index, success based on absence of retreatment, success based on absence of serious
treatment-related adverse events, and overall neurological success) for patients with and without
neutralizing antibodies during the current study will be summarized in Table 5.23.4 by
presenting the number and percentage of successes for each treatment group at 24 months and

36+ months, as applicable.

The number and percentage of patients experiencing new treatment-emergent serious adverse
events will be summarized in Table 5.11.5 by treatment group and neutralizing antibody status
for the following time periods: any time point, operative-discharge date, 24-month, and 36+
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month. The analysis will be repeated for new immunologically-related treatment-emergent
serious adverse events in Table 5.24.6.
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