
 
 

CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

206229Orig1s000 
 
 

STATISTICAL REVIEW(S) 
 



U.S. Department of Health and Human Services
Food and Drug Administration 
Center for Drug Evaluation and Research
Office of Translational Sciences
Office of Biostatistics

S T A T I S T I C A L  R E V I E W  A N D  E VA L U A T I O N

CLINICAL STUDIES

NDA Serial Number: 206229 / N000

Drug Name: LILETTA® (Levonorgestrel-releasing intrauterine system (IUS))

Indication(s): Prevention of Pregnancy

Applicant: Medicines360

Date(s): Submission Date:  4/30/2014

PDUFA Due Date: 4/30/2015

Review Priority: Standard

Biometrics Division: Division of Biometrics III

Statistical Reviewer: Kate Dwyer, Ph.D.

Concurring Reviewer: Mahboob Sobhan, Ph.D., Team Leader

Medical Division: Division of Bone, Reproductive and Urologic Drug Products,
HFD-580

Clinical Team: Dan Davis, M.D., Medical Reviewer

Lisa Soule, M.D., Team Leader

Project Manager: Charlene Williamson

Keywords:   NDA review, clinical studies 

Reference ID: 3705982



2

Table of Contents

 

1 EXECUTIVE SUMMARY ...................................................................................................................................... 4 

2 INTRODUCTION .................................................................................................................................................... 5 
2.1 OVERVIEW .......................................................................................................................................................... 5 
2.2 DATA SOURCES ................................................................................................................................................... 5 

3 STATISTICAL EVALUATION ............................................................................................................................. 6 
3.1 EVALUATION OF EFFICACY ................................................................................................................................. 6 

3.1.1 Study Design and Endpoints ....................................................................................................................... 6 
3.1.2 Statistical Methodologies............................................................................................................................ 6 
3.1.3 Patient Disposition, Demographic and Baseline Characteristics .............................................................. 7 
3.1.4 Results and Conclusions ............................................................................................................................. 9 

3.2 EVALUATION OF SAFETY....................................................................................................................................10 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS ...................................................................................11 
4.1 GENDER, RACE, AGE, GEOGRAPHIC REGION AND OTHERS.................................................................................11 

5 SUMMARY AND CONCLUSIONS ......................................................................................................................11 
5.1 STATISTICAL ISSUES AND COLLECTIVE EVIDENCE .............................................................................................11 
5.2 CONCLUSIONS AND RECOMMENDATIONS...........................................................................................................11 

Reference ID: 3705982



3

LIST OF TABLES

Table 1:   Brief summary of the phase 3 Study M360-L102 .............................................................................................. 5 
Table 2:   Subject Disposition: Study M360-L102 ............................................................................................................. 8 
Table 3:   Demographics and Baseline Characteristics (MITT): Study M360-L102.......................................................... 9 
Table 4:   Pregnancy Rates for All LNG20 Treated Subjects:  Study M360-L102 ...........................................................10 
Table 5 Life Table Analysis: Study M360-L102............................................................................................................10 

Reference ID: 3705982



4

1 EXECUTIVE SUMMARY

The Applicant, Medicines360, is seeking approval of LILETTA, a levonorgestrel-releasing IUS for 
prevention of pregnancy for up to 3 years . To 
support this claim, the safety and efficacy data from one phase 3, open-label study M360-L102 was 
submitted. This review is to determine from a statistical perspective whether the submitted 
information supports this claim.

Study M360-L102 was a Phase 3, multi-center, open-label study to evaluate the efficacy of
LILETTA, a levonorgestrel-releasing intrauterine system (LNG20 IUS), conducted in the U.S. with 
no restriction by weight/BMI, race or parity. Two different inserters were used to place LNG20 
IUS. The original two-handed inserter (THI-001) was used for the first 760 women and a single-
handed inserter (SHI-001) that was used for the 991 women that were subsequently enrolled. The 
planned study duration is at least five years, with additional follow-up of 30 days after IUS removal.
The original clinical report submitted by the Applicant was using the cutoff date of 12 July 2013. 
However, during the 120 day safety review, additional 4 pregnancies were found in study Year 2. 
The agency decided to include these additional data in the final pregnancy rate calculation. 
Therefore the efficacy calculation for this NDA is based on the cutoff date of December 19, 2014. 

There were no statistical issues in this submission. In study M360-L102, the pregnancy rates were 
estimated by the Pearl Index (PI) with its 95% Confidence Interval (CI) and Life Table approach.
The PI and its 95% CI in the LNG20 MITT population are 0.15 (95% CI: 0.02, 0.55), 0.41 (95% CI:
0.11, 1.05), and 0.00 (95% CI: 0.00, 0.98) at Year 1, Year 2 and Year 3, respectively. The 
cumulative pregnancy rate in the three year study using Life Table approach in the LNG20 MITT 
population is 0.55 (95% CI: 0.24 to 1.23). The point estimates estimated by both Pearl Index and 
life table method were with the upper bound of the 95% CI that did not exceed 1.23, a 
threshold generally considered acceptable for IUS contraceptives. 

From a statistical perspective, the Applicant reported efficacy results based on pre-specified 
endpoint and statistical methods. Both the Pearl Index and life table method consistently showed 
that LNG20 IUS was effective in preventing pregnancy for up to three years of product use.  
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3 STATISTICAL EVALUATION

3.1 Evaluation of Efficacy

3.1.1 Study Design and Endpoints

Study M360-L102 was an open-label, multicenter study to evaluate the efficacy of LILETTA, a
levonorgestrel-releasing intrauterine system (LNG20 IUS), in both nullparous and parous females 
of child-bearing potential who request long-term, reversible contraception. The study was 
conducted at 29 clinical sites in the United States.

Study M360-L102 enrolled 1,910 subjects into the study. This included 1,751 women ages 16 to 45
assigned to the LNG20 IUS, among which 58% (1,011) were nulliparous and 42% (740) were 
parous women. Two different inserters were used to place LNG20 IUS. The original two-handed 
inserter (THI-001) was used for the first 760 women and a single-handed inserter (SHI-001) that 
was used for the 991 women that were subsequently enrolled.

Subjects were to be evaluated during study treatment use for up to 60 months. However, this report 
is based on the first 36 months of subject participation for efficacy. Results for subsequent years of 
product use will be provided in follow-up reports. Study efficacy assessments included in this report 
were performed at a clinic visit at Screening/Enrollment and Months 1, 3, 6, 12, 18, 24, 30, and 36, 
with subsequent assessments performed at Months 42, 48, 54 and 60 to be presented in follow-up
reports. Telephone assessments occurred at 3-month intervals between scheduled study visits, 
starting at Month 9. All pregnancies that occurred during treatment (with date of conception while 
the IUS was in the subject and up to and including 7 days after IUS discontinuation) were to be 
followed to completion and the outcome recorded.

The primary objectives of study M360-L102 was to assess the efficacy of LILETTA (LNG20 IUS),
a levonorgestrel (LNG)-releasing intrauterine system (IUS), in nullparous and parous females of 
child-bearing potential who request long-term, reversible contraception.

The following subject populations were used for efficacy analyses:

The Modified Intent-to-Treat (MITT) population included all subjects between 16-35 years of 
age at study entry for whom the assigned IUS was successfully placed in the uterus and for 
whom there was at least one assessment of pregnancy status after placing the IUS.
The Per-Protocol (PP) population included subjects in the MITT population with no major 
protocol deviations

3.1.2 Statistical Methodologies

The primary efficacy variable is the pregnancy rate calculated by the Pearl Index (PI), an estimation 
of the number of unintended pregnancies per 100 women-years of exposure.  The Pearl Index is 
calculated as the number of "on treatment" pregnancies in the study divided by the total number of 
complete 28-day cycles of use in the study across all participating subjects, that result multiplied by 
1300 (13 cycles x 100 years). Complete cycles were counted as consecutive 28-day intervals based 
on the number of days duration between IUS placement and the date of IUS discontinuation. In the 
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case of subjects who were still on study at the time of a Pearl Index calculation, the last study visit 
date when a pregnancy test was performed was used in place of the IUS discontinuation date. A 
“last cycle” computed using this algorithm was considered complete if it was at least 23 days in 
length. In addition, subjects who became pregnant had that last cycle counted as completed for the 
PI calculation, regardless of length.

For the primary PI outcome using exposure information for Year 1, Year 2 and Year 3, the
Modified Intent-to-Treat (MITT) population was used as the basis of exposure and all 28-day cycles 
(except the first 28-day cycle) where use of another birth control method was reported in the daily 
diary were excluded from the total cycle count denominator. 

For the definitive assessment of contraceptive efficacy, the Pearl Index and its 95% confidence 
interval were considered the primary result for inferences.

The “on-treatment” pregnancy rate and its associated 95% confidence interval were also estimated 
using life table methods with year of use serving as the principal life-table classification. Because 
the life-table method depends on a continuous exposure interval, it did not exclude 28-day cycles in 
which another birth control method was reported, i.e., all complete 28-day cycles were used in the 
calculations.

Life Table analysis was conducted on the following populations:

LNG20 MITT with no cycle exclusions for Year 1, Year 2 and Year 3
LNG20 MITT subgroups (age, parity, race, BMI, inserter type)
LNG20 IUS subjects 36-45 years old with no cycle exclusions

Life table-derived rates are also provided for the MITT population by:

Age (completed years):< 18, 18-30, 31-35
Parity: nulliparous versus parous
Race: White versus Non-white

3.1.3 Patient Disposition, Demographic and Baseline Characteristics

A total of 2,074 subjects were screened for the study. 1,910 generally health subjects aged 16-45
were enrolled into the study, 1,751 of whom had at least one placement attempt with LNG20 IUS.
Table 2 summarizes the number of subjects and the disposition of LNG20 IUS treated subjects 16-
35 years of age. The primary reason for study discontinuation in study M360-L102 after a 
successful placement of IUS are “Adverse Event” (9.2%) and loss to follow-up (5%). The number 
of subjects who finished at least 1 year, 2 year and 3 year study duration (MITT population) are 
694, 383, and 272, respectively.
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4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, Geographic Region and others

The efficacy results were based on women aged 16 to 35 only so the subgroup analyses by gender 
and age were not necessary for this indication. The phase 3 study was conducted in the US so no 
by-region analysis was necessary.

There were only 2 on-treatment pregnancies in Year 1 and 4 additional on-treatment pregnancies in 
Year 2 in the LNG20 IUS treated ITT and MITT population, they were all white female and only 
one pregnancy with BMI greater than 30kg/m2. Due to the very low pregnancy rate, subgroup 
analyses by race, BMI and others are not necessary. LNG20 IUS is efficacious in all subgroups. 

5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

There were no statistical issues in this submission. Efficacy was evaluated by the pregnancy rate 
based on the Pearl Index and Life Table approach in women aged 16 to 35 years excluding cycles
(except the first 28-day cycle) with no intercourse and where other birth control methods were used
and life table analysis. In study M360-L102, the PI and its 95% CI in the LNG20 MITT population
are 0.15 (95% CI: 0.02, 0.55), 0.41 (95% CI: 0.11, 1.05), and 0.00 (95% CI: 0.00, 0.98) at Year 1,
Year 2 and Year 3, respectively. The cumulative pregnancy rate in the three year study using Life 
Table approach in the LNG20 MITT population is 0.55 (95% CI: 0.24 to 1.23).

5.2 Conclusions and Recommendations

From a statistical perspective, the Applicant reported efficacy results based on pre-specified 
endpoint and statistical methods. Both the Pearl Index and life table method consistently showed 
that LNG20 IUS was effective in preventing pregnancy for up to three years of product use.  
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