Statistical Summary Review of PMA P020023

Background

Restylaneisamedica device that has been used on the European market for facid tissue
augmentation since September 1996. It isaclear, trangparent, viscous and sterile gdl, supplied in
agngle use disposable glass syringe. Restylene congsts of non-animd, stabilized Hyauronic
Acid (NASHA) at a concentration of 20mg/ml, suspended in a physiologica buffer pH 7. Each
syringe contains 0.4 or 0.7 ml gd. The contents of the syringe are Serile.

Regtylane is intended to be used for facid tissue augmentation. It isindicated for
subcutaneous contour deformities, such as nasolabid folds. Restylane acts by adding volume to
the tissue, thereby restoring the skin contours to the desired leve of correction.

Two clinical studies have been performed in order to evauate the safety and
effectiveness of Restylane for the treatment of facia wrinkles and folds, a pivota randomized
sudy performed in the U.S. and supporting data of a study performed in Sweden.

Pivotal Study

The pivotd study was a randomized, double-blind, multicenter clinical sudy on
Restylane vs. Zyplast indicated for nasolabid folds, performed in the U.S. under IDE G990258.
138 patients were treated in 6 centers. For each patient, one of the nasolabia folds was randomly
assigned to be corrected with Restylane and the opposite sSide was treated with the comparator
product Zyplast. In other words, each subject served as his or her own control, alowing for
comparison for the outcome between the colateral Sides. Dosing was as required to achieve
optimal cosmetic result. Treatments were administered by a nortblinded tregting investigetor and
ablinded evauating investigator performed the effectiveness assessments. The response of the
initid treatment was evauated after two weeks and in case of non-optima cosmetic result a
touch-up treatment could be performed. The touch-up procedure was repeated every two weeks
until the response was optimal.

Sample Size

A tota of 138 patients were randomized, given the treatment and subsequently obtained
an optimal cosmetic result. Only 137 subjects were properly randomized. 4 subjects withdrew
and 26 had mgjor protocol deviations resulting in only 108 subjects (78.3%) being evaluated for
effectiveness (per-protocol population). Consequently, 134 subjects completed the study up until
the 6-month vigt. In summary, 138 were included in the safety andlysis and 134 in the
effectiveness analyss (intent-to-treet population).

Safety

Adverse events are descriptively summarized in Table 5 (page 129, Vol 5).

Effectiveness

The clinica effectiveness assessments were performed at:

?? The trestment vigit (pre-treatment assessment)

?? When an optima cosmetic result was obtained (basgline)
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?? Atthefdlow-up vidts 2, 4, and 6 months post basdline

The sponsor used two scales in measuring effectiveness: the Severity Rating Scae (5

grades) and the Globad Aesthetic Improvement (5 grades). The primary endpoint was the
evauation of Restylane as compared with Zyplagt regarding differencesin the Severity Rating
Scale (validated in a separate study) assessed by the Evauating Investigator, six months after
completed treatment.

The %condary endpoints were:
?? to evauate safety (adverse events)
?? to evauate saverity of wrinkles at other time points, 2 and 4 months, by the evaluating

NN

investigator.

to evauate severity of wrinklesat 2, 4, and 6 months by the subjects

to evauate the Globa Aesthetic Improvement as judged by the Evauating Investigator
and subject

to evaluate the number of sessons for each treatment group to achieve optimal cosmetic
result

to assess the effect of masking

Supporting Data
A second nortrandomized, open, multi-center study performed in Sweden was presented

as supporting dinica data. The second study evauated 112 patients in 3 centers with indication
of usng Restylane to treat nasolabid folds, glabellar lines, ord commissures, facid scars, etc. In
this case the patients were followed for 6 months (26 weeks) after recelving trestment. The
protocol was later amended to include also aweek 52 evauation. Out of the 112 patients, 11
withdraw from the study. Only 20 patients had the week 52 evauation.

This memorandum discusses only the pivota study since the supporting study presented

only descriptive statistics and no statistical inference methods were used.

1

Reviewer's comments

Longitudinal Analysis

The sponsor clams that the primary endpoint is effectiveness a 6 months. The lack of
longitudind andyss will prevent us from andyzing trends and interactions, but this is not very
troublesome if our main interest is the outcome & 6 months. The graphs in Appendix 24 can be
helpful in evaluaing trends. They present the mean change in SRS scores assessed by both the
evaduating invesigators and the subjects a each time point up to 9 months (ITT population). In
addition, the mean treatment difference within subjects has aso been displayed @ each time

point up to 9 months. Note, however, that a 9 months the sample had only 34 patiens.

2. Open Labe Extension of the Study

The study started with 134 patients and 100 were re-treated at 6 months. Consequently,
the sponsor cannot claim that Restylane lasts more than Zyplast based on the Open Labd Study.
Since 100 patients needed re-treatment a 6 months, one would say that for 74.6% of the patients,

neither Restylane nor Zyplast lasted more than 6 months.
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Only (25%) patients were conddered for evaluation of effectiveness beyond 6 months.
As the sponsor gates in the submisson, it is hard to determine whether the fact that those 34
patients did not need re-treatment after 6 months was related to clinic effectiveness or to product
effectiveness.

The 34 patients that were not re-trested conditute a “biased sample’ and it is very
dfficult to draw any conclusons of superiority based on this sample done. Among those 34
patients, 21 had better results with Restylane than Zyplast and 11 patients had better results with
Zyplagt than Restylane. However, if we condder dl patients in the study, the numbers are as
follows

100 out of 134: Neither product lasted beyond 6 months — 74.6%
21 out of 134: Restylane was better than Zyplast a 9 months— 15.7%
13 out of 134: Restylane and Zyplast were equivaent at 9 months— 9.7%

All datidicd andyses performed beyond 6 months for effectiveness disregarded the 100
patients who were re-treated a 6 months, the mgority of the initid sample and consequently any
conclusons beyond 6 months are questionable. In addition, most investigators that found
Restylane appeared to be better than Zyplast in the Open Labe phase of the sudy were in the
same cente.

3 Superiority of the Product by lasting morethan 6 months
The sponsor clams that the effect of Restylane was sustained over nine months but  the
9—month time point was caculated with only 34 subjects. For the remaning 100 subjects the
effect of both treatments was gone by 6 months and consequently re-treatment was necessary.

4 Superiority of the Product by presenting a better SRS scor e assessed by the evaluating
investigator
The sponsor used the following difference for the “ evauation on the SRS scal€’:
D ? (Preges ? Month6res) ? (Pre,,, ?Month6,,) =

D = (treatment result at 6 months for Restylane) — (treatment result at 6 months Zyplast)
If D>07? Redylaneissuperior to Zyplast

If D=07? Redylaneisequd to Zyplast

If D<0? Zyplastissuperior to Restylane

According to the evduating invedigator's assessment, for the ITT population (137
subjects) Restylane was superior to Zyplast in 78 cases (56.9%), Restylane was equd to Zyplast
in 46 cases (33.6%) and Zyplast was superior to Restylane in 13 subjects (9.5%). For the PP
population, the results were smilar (total of 108 subjects, in 64 cases Restylane was superior
(59.3%), in 34 cases the products were equivaent (31.5%), and in 10 cases Zyplast was superior
(9.3%)).

McNemar’s test was performed only on the discrepant cases (subjects with D=0 were not
included in the tet) and datistical Sgnificance was shown. For the ITT population, there were
91 discrepant cases, 78 of them showing superiority of Redylane. Considering only the
discrepant cases, as McNemar's test does, the lower 1-taled 95% Binomid confidence limit to
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the proportion of cases in which Restylane is superior to Zyplast is 79%, and a null hypothess of
equivaence (50%) would be rejected.

However, please note that thistest does not take into account the number of patientsin
which there was no discrepancy. The results would be the same whether there were 5 patients
or 10,000 patients for whom Zyplast was equivalent to Restylane. In this case, there were 46
patients (33.6%) for whom Zyplast and Restylane were equivalent.

The dinicd reviewers, together with the datistician, should think about this issue. In my
opinion, when the patient chooses one treatment over the other based on the effectiveness, the
patients wants to know what is the chance that the chosen trestment will be superior in his or her
case. The fact that for 33.6% of patients, the trestments were equivaent, should be taken into
account when the clinical reviewers consder the proposed clam of Restylane s superiority.

5 Superiority of the Product by presenting a higher mean SRS score assessed by the
evaluating investigator

Data indicates that, athough patients treated with Restylane show lower mean vaues in

the SRS scde for dl follow-up time points post treatment, the mean difference between

Redylane and Zyplast was dways less than 1 point, the minima dinicaly sgnificant difference.

However, for each ndividud patient for whom Restylane was better than Zyplagt, the difference

was a least 1 point in the SRS scde. The mean difference was less than one point because for
42.9% of the patients Zyplast was equivaent or better than Restylane.

6 ITT and PP populations
Conddering the ITT (intent-to treat) population for evaluating treatment effectiveness.
The sponsor provided results based onthe ITT population (137 subjects) and on the PP
(per-protocol) population (108 subjects). The PP population excluded 25 mgjor protocol
violators and 4 withdrawals, resulting in atotal of 108 subjects.

The results were smilar but the dinical reviewers should agree that the ITT isthe
correct population to be considered. The PP population supported the resultsfrom the ITT
population.

7 Treatment of Missing Values
Withdrawn patients. The sponsor explainsthat if the subject was withdrawn during the
study, the pre-trestment Severity Rating Scale was used for al subsegquent endpoints and
consequently Restylane was considered equivaent to Zyplast with respect to the primary
endpoint. That implies that the withdrawn patient was not included in the McNemar's tet,
since only discrepancies were considered. That may provide a biased estimate if the
subjects that were not considered presented superior results in the Zyplast Sde of the nose.

Missing vdues amissing vaue on the other effectiveness variables was handled

according to the “last observation carried forward” method, which is objectionable in this
case because trestment effects tend to decrease over time. This method could bias the
results, but the bias could be attenuated by the fact that both trestments were applied in the
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same subject (different sides of the nose) and both treatments should experience the same
missing vaues and consequently, smilar bias.

Assessment of Masking

Masking was not very good and as a consequence, the results may be substantialy biased
since the evauation of the endpoints depends heavily on the (subjective) opinion dicited
by the evauating investigator and the subject.

Statigtical tests were performed to assess the effect of masking for both the evaluating
investigator and the subject.
?? The hypothess that the evaduating investigator did not know which trestment was
used in each side of the nose (probability of correct guessing was 50%) was rejected
a dl time pointsfor the ITT population:
% a basdline the chance of a correct guess was 64.2%
%5 & 2 months the chance of a correct guess was 66.4%
%5 & 6 months the chance of a correct guess was 70.1%
Thisfact is particularly troublesome since the primary endpoint is composed by a
subjective eva uation performed by the evauating investigator, and the results could
be heavily biased by the lack of masking.

?? The hypothesis that the subject did not know which treatment was used in each Sde
of the nose (probability of correct guessing was 50%) was aso rgjected at dl time
points for the ITT population. Like the investigator’ s guess, the subject’s guess was
correct in about two thirds of the cases.

Thisfact is dso troublesome with the potentia of biasing the results for the
secondary endpoints.

The dinicd reviewers should take the potentid for biasinto account when evauating the
effectiveness of this device particularly when consdering Restylane's claim of superiority.

Homogeneity among centers

6 centers participated in the study. In al centers, the proportion of casesin which Restylane
was superior to Zyplast a 6 months was larger than the proportion in which Zyplast was
superior to Restylane, for both the evaluating investigators and the subjects (ITT and PP
populations). However, for the ITT population, centers 3, 4, and 6 had alarger proportion
of cases in which the trestments were equivaent. For the PP population, this happened for
centers 3 and 4. Thisfact should be taken into account by the clinica reviewerswhen
congdering the claim of Restylane' s superiority.

Validation of the Wrinkle Severity Rating Scale:

The sponsor carried out a study based on 30 photographs in order to vaidate the wrinkle
severity scae. The proportion of agreement between test and re-test values and also
between investigators was about 70%. This may conditute a satisfactory percentage of
agreement: the sponsor calsit “an excdlent agreement”. However, it isfar from perfect
and indicates a congderable degree of subjectivity and lack of precision of the evauation
procedures: only in 70% of the cases an evauator would give awrinkle the same score
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when evaduating it at two occasions. The clinica reviewers should take this fact into
account when considering the claim of superiority proposed by the sponsor.

11. Safety: Mean duration of maximum intensity of L ocal Symptoms
Data indicates that the mean duration of swelling, pain, tenderness, ad itching were
getidicdly higher for Redylane then for Zyplagt after the initid trestment. However, the time
difference was less than a day. The dinica reviewer should assess the clinicd dgnificance of
such finding that dthough satidticaly sgnificant if not likely to be dinicaly sgnificart.

After the touchrup sessons, Redylane did not show daidicdly dgnificant longer
duration for any of the symptoms.

Conclusion

A conduson that Redtylane is superior to Zyplast is problematic for the following
reasons.

& &the subjective nature of the evauations and the imperfect vdidaion of the Severity
Reting Scde

& &#the lack of an effective masking procedure

eethe lack of homogeneity among the centers (some centers had a congderable
percentage of patients for whom the results provided by both treatments were
equivaent)

#ethe overdl percentage of patients for whom the trestments were equivaent (33.6%)
and for which Zyplast was better (9.5%). In totd, the overdl percentage of patients
for which Zyplast was equivaent or better was 42.9%.

&< the imputation of missng data

In addition, it is difficult to condude that Restylane lasts longer than 6 months because
only 34 patients were not retrested at 6 months.
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