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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

Based on the data submitted in Bayer HealthCare Pharmaceutical’s (the Applicant’s) 
NDA submission, I recommend that NDA 203159 be approved for the indication of 
prevention of pregnancy for up to 3 years. This recommendation is based on the 
Applicant having demonstrated an acceptable Pearl Index (PI) and an acceptable safety 
profile for this product. 

1.2 Risk Benefit Assessment 

The PI for Skyla (hereafter referred to as LCS12) was derived from the data obtained 
from the phase 3 clinical trial A52238 (performed in Europe, North America and South 
America) which included women 18 to 35 years of age in whom an LCS12 insertion was 
at least attempted. Cycles in which back-up contraception was used were excluded 
from the analysis unless a pregnancy occurred in that cycle.  The PI for Year 1 was 
calculated based on 5 pregnancies occurring over 15,763 28-day cycle equivalents.  
Based on these data, the PI of LCS12 for Year 1 is 0.41 (0.13, 0.96).  The cumulative 3­
Year PI was calculated based on 10 pregnancies occurring over 39,368 28-day cycle 
equivalents and  was calculated to be 0.33 (0.16, 0.60).  The cumulative pregnancy rate 
estimated by the Kaplan-Meier method per 100 women at the end of the first year is 
0.39 (0.16, 0.94) and the cumulative pregnancy rate at the end of three years is 0.89 
(0.5, 1.7). The PIs and Kaplan-Meier calculations provide sufficient evidence to support 
the efficacy of LCS12 for women who desire intrauterine contraception for up to 3 years. 

The bulk of the LCS12 safety database is derived from a pooled analysis of data from 
Study A52238 and the comparative phase 2 Study A46796, which was performed in 
Europe. The safety assessment for LCS12 was based on the Full Analysis Set (FAS), 
which was defined as all women who were enrolled and had an LCS insertion attempt.  
A total of 1672 women, including 1,383 exposed for one year and 993 who completed 
the 3-year study, were assigned to the LCS12 FAS cohort. The population was 
generally healthy 18 to 40-year old females, predominantly Caucasian, and requesting 
intrauterine contraception. 

The adverse events profile of LCS12 did not give rise to any new safety concerns.  . 
There were no unusual safety signals observed with regard to IUS-related events such 
as complications associated with insertions, removals, expulsions or perforations.  A 
review of laboratory tests, vital signs, bone mineral density and other safety parameters 
that were measured also did not reveal any specific concerns.  
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This review is based primarily on data from the phase 2 and phase 3 clinical trials and 

from the additional information requested from the Applicant.  In my opinion, these data 

do not necessarily warrant specific postmarketing commitments.  The risk that a 

pregnancy is ectopic is elevated with the use of any IUS.  This risk can be adequately 

communicated in the label. No other specific risk management steps are 

recommended. 


2 Introduction and Regulatory Background 

2.1 Product Information 

Bayer Pharmaceuticals Inc. (the Applicant) is seeking approval for a low-dose, 
levonorgestrel (LNG)-releasing intrauterine delivery system (IUS) for contraception.  
The proposed indication is the prevention of pregnancy for up to 3 years.  

This LNG IUS (also referred to in study reports as LCS12) is composed of (1) the T-
body (2) a drug core of 13.5 mg LNG, and (3) a covering outer membrane.  

Figure 1 LCS12 

Drug Core 
Membrane 

             Vertical Stem of T-body                           

T-Body      Cross-Section of the Drug Reservoir 

The T-body consists of a vertical stem with two horizontal arms.  There is a loop with 
attached polyethylene removal threads at one end of the vertical stem and the two 
horizontal arms are at the other end.  A silver ring is added around the top of the vertical 
stem of the T-frame to facilitate detection during an ultrasound examination.  Other 
excipients in the LCS12 include silica colloidal anhydrous and barium sulfate.   
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•	 LCS12 is regulated as a drug product because it contains LNG.  However, the T-
body component of the LCS is treated as a device, necessitating a consultative 
review by CDRH. 

2.2 Tables of Currently Available Treatments for Proposed Indications 

Currently, there are 2 FDA-approved IUSs available for intrauterine contraception.  
These are Mirena and the copper-containing ParaGard® T 380A. 

Mirena was first approved for marketing in Finland in 1990 and has been approved in 
the US since 2000.  It is currently approved for (1) intrauterine contraception for up to 5 
years and (2) the treatment of heavy menstrual bleeding for women who choose 
intrauterine contraception as their method of contraception.  The reported 12-month 
pregnancy rates for Mirena were less than or equal to 0.2 per 100 women (0.2%).  The 
ParaGard® T 380A (NDA 018680) was originally approved in 1984.  It is currently 
approved for intrauterine contraception for up to 10 years.  The pregnancy rate in 
clinical studies of the ParaGard IUS has been less than 1 pregnancy per 100 women 
each year. 

2.3 Availability of Proposed Active Ingredient in the United States 

Levonorgestrel, the active drug component of LCS12, has a long history of use in 
combination with estrogen for gynecologic indications in the US.  These indications 
include contraception (oral and intrauterine use), the treatment of heavy menstrual 
bleeding and the treatment of vasomotor symptoms due to menopause.       

2.4 Important Safety Issues with Consideration to Related Drugs 

Intrauterine contraceptive devices as a general class have the following safety 
issues: 

•	 sexually transmitted infection and pelvic inflammatory disease with the 

subsequent risk of infertility 


•	 uterine perforation or expulsion 
•	 ectopic pregnancy 
•	 pregnancy loss or septic abortion if a pregnancy occurs with an IUD in situ. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

LCS12 was studied under Bayer’s IND 73,505.   

Prior to submission of the IND, the Applicant requested a Type B Pre-IND Meeting to 
discuss the development program.  This meeting was scheduled to take place on April 
4, 2006; however, after reading the Division’s draft comments, the Applicant determined 
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that there were no further issues to be resolved and requested that the meeting be 

cancelled. The Division’s final meeting minutes signed on May 1, 2006 included the 

following: 


•	 The Division requested data for a minimum of 10,000 cycles for the first year of 
use 

•	 A total of 45% of these cycles should be from subjects in North America 
•	 The Division would consider the phase 3 study as a stand-alone pivotal study  

IND 73,505 was submitted by Bayer on August 27, 2007.  The IND was opened with the 

phase 3 study A52238 (protocol 310442), entitled: “Multi-center, open-label, randomized 

study to assess the safety and contraceptive efficacy of two doses (in vitro 12 μg/24 h 

and 16 μg/24 h) of the ultra low dose levonorgestrel contraceptive intrauterine systems 

(LCS) for a maximum of 3 years in women 18 to 35 years of age.” 


At the time of the IND submission, a 3-year phase 2 clinical study, A46796 (protocol 

308901) was ongoing in Europe with the objective of determining an appropriate LNG 

dose for the IUS. Based on the one-year interim analysis results from this study, both 

the LCS12 and LCS16 treatment arms were continued in the phase 2 study, and the 

phase 3 study was also designed with treatment arms for both doses.  The interim 

results that supported these decisions were submitted to the Division on April 20, 2007 

along with a summary of the planned phase 3 protocol and Bayer’s responses to the 

Division’s pre-IND clinical comments. 


Several meetings and teleconferences have been held under this IND: 

On June 22, 2009, the Division provided three recommendations regarding Study 

A52238: 


•	 Stratification of safety and efficacy results by parity 
•	 Routine pregnancy testing at the 12- and 24-month visits   
•	 Collection of data regarding the use of back-up contraception. 

The request for routine pregnancy testing at the 12 and 24 month visits could not be 
accommodated as the study was already underway. 

A Type B End-of-Phase 2 Meeting was held on November 24, 2009 to discuss Clinical 
and Clinical Pharmacology topics. The following clinical comments were conveyed to 
the Applicant relating to the approval of LCS12 for the 3 year treatment duration: 

•	 The Division requested that a minimum of 200 women complete the full 3 year 
treatment duration. 

•	 The Division recommended that Bayer characterize the serum LNG 

pharmacokinetics after removal of the IUS. 
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A Type B Pre-NDA Meeting was held on July 28, 2011 to discuss the format and 

content of the NDA for LCS12. During the discussion, the Division made the following 

comments: 


•	 Pregnancies dated within 7 days after removal of the LCS12 should be counted 
as “on-treatment” pregnancies, to account for the margin of error in ultrasound 
dating. 

•	 Bayer agreed to provide narratives for the pregnancies in the seven day window 
after removal. 

•	 Bayer clarified that any pregnancies dated within three months after LCS removal 
would not be documented on case report forms but would be recorded on 
pregnancy forms and pregnancy outcome forms.   

•	 Evaluation of efficacy will be based on the 12-month and cumulative 3-year 
unadjusted Pearl Index (PI) for women 18 to 35 years of age from the full 
analysis set (FAS) population of the phase 3 study.  Bayer was also asked to 
provide unadjusted PIs for each year of use (e.g., 12-month, 24-month and 36- 
month). The Division agreed that it would be sufficient to provide analyses for 
women aged 18-35 and for the whole population, and to omit the PI for the small 
group of women aged ≥ 36 years. 

•	 Total exposure for a subject should be expressed as the number of 28-day 
cycles, starting from insertion of LCS. 

In Post-Meeting Comments, the Division requested the following: 
•	 Bayer should submit the data expressed in 28-day cycle equivalents, as well as 

in the manner originally proposed (i.e., based on women-years, with the month(s) 
in which backup contraception was used to be subtracted).  The 28-day cycle(s) 
where a concomitant contraceptive method was used should not be included in 
the total number of 28-day cycles for a subject.  If a month in which back-up 
contraception was used spanned two or more 28-day cycles, the Division 
recommended that Bayer develop an algorithm to assign back-up to a single 
specific 28-day cycle equivalent in such cases. 

•	 28-day cycle equivalents would allow for consistency with other hormonal 

contraceptives in calculating the PI. 


•	 The bleeding data should also be provided based on 28-day cycle equivalents, in 
the manner recommended by Mishell et al (Contraception 2007, 75: 11-15). 

Bayer responded to the Division’s Post-Meeting comments above via an amendment to 
IND 73,505 (S-0048, submitted September 8, 2011).  In that amendment, Bayer 
proposed to address the Division’s Post-Meeting Comment as follows: 

•	 Bayer agreed to provide 28-day cycle information datasets as proposed by the 
Division and to describe the algorithm used to assign back-up contraception use 
to specific 28- day cycles in the Statistical Analysis Plan for the Integrated 
Analysis. 
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inserter. The Division believed that the data obtained from the interim study 
report was therefore insufficient to support the safety and efficacy of the to-be-
marketed product, which would contain this new relatively untested inserter.   

•	 Because of this insufficiency, on July 24, 2012, the Division requested the 

following information from Bayer: 


o	 All available data obtained subsequent to the 4-month Safety Update 
Reporting period ending January 31, 2012 regarding the to-be-marketed 
inserter. This would include any additional data from Protocol 13362 as 
well as new data, if available, from Protocols 13363 and 14371, both of 
which initiated enrollment in September, 2011.  This information could be 
provided in the same format as presented in the interim study report 
A57046. 

o	 In addition, all available data regarding IUD-related complication rates 
using the new inserter, such as expulsions, perforations, endometritis, 
pelvic inflammatory disease, pregnancies and ectopic pregnancy should 
be submitted from all on-going studies.  All collected data regarding the to-
be-marketed IUS complications should be stratified by parity and all of the 
data should be compared to rates obtained in the primary study A52238.  

o	 Provide narrative summary data for study subjects in Study 13362 who 
underwent sonograms to verify appropriate intrauterine placement of the 
LCS. This should include (1) the criteria for "investigator discretion" to do 
a sonogram and (2) percentage of study subjects at these sites who had 
placement sonograms vs. those who did not. 

• The above information was provided to the Division by Bayer on August 10, 
2012. A review of this requested information can be found in Section 7.3.5.5  

•	 This was considered to be a major amendment to the original application, which 
extended the PDUFA goal date from October 9, 2012 to January 9, 2013.   

2.6.2 Division of Medication Error Prevention and Analysis (DMEPA)  

On October 2, 2011, the Division of Medication Error Prevention and Analysis (DMEPA) 
issued a letter communicating that Bayer’s primary proposed proprietary name for 
LCS12, Skyla, was conditionally acceptable. 

In their final review, DMEPA did not identify any vulnerabilities that could result in 
medication errors, so it had no objections to the proprietary name, Skyla.  

2.6.3 Good Clinical Practice Assessment Branch, Office of Scientific 
Investigations 

On March 6, 2012, the Division requested the Office of Scientific Investigations to audit 
4 preselected sites from Study A52238 to insure data integrity.  Two of these sites were 
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in the US (Sites 2439 and 2403) and 2 were in Finland (Sites 1606 and 1609).  Based 

on the review of preliminary inspection findings for these sites, the OSI reviewer stated  

in the Clinical Inspection Summary report dated August 10, 2012 that “the study data 

for Study A52238 (Protocol 310442) submitted by the Applicant appears reliable in 

support of NDA 203159.” 


3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The Applicant states that phase 2 and phase 3 clinical trials were conducted in 
accordance with the International Conference on Harmonization, the principles of the 
Declaration of Helsinki, and all applicable national regulations valid at the time the 
studies were performed. The protocols and protocol amendments were reviewed and 
approved by Independent Ethics Committees or Institutional Review Boards. 

3.2 Compliance with Good Clinical Practices 

The Applicant attests that the pivotal phase 3 clinical trial and the supportive phase 2 
clinical trial were conducted in compliance with Good Clinical Practice. 

However, during the course of this review, the following communications were received 
from Bayer. 

On December 21, 2010 (IND 73505, S-0027) Bayer submitted an amendment to inform 
the Division of its decision to exclude one of the (US) Principal Investigators (Ronald 
Ackerman) in ongoing Protocol 310442 from participating in the extension phase of the 
study due to compliance problems at the site (Site 2415).  The problems had to do with 
failure to follow the protocol, multiple protocol deviations related to study procedures 
and enrollment of ineligible subjects.  Although excluded from the 2 year extension 
phase of the study, Bayer allowed this investigator to complete the 3 year phase of the 
study under intensive monitoring. A total of 56 subjects were screened at this site, 37 
subjects were enrolled and 18 were assigned to the LCS12 group  No pregnancies 
were reported from this site. 

On February 28, 2012, the Division received notification from Bayer (NDA 203159, S­
0004) that another (US) Principal Investigator (Richard Muckerman II) for Protocol 
310442 (Site 2434) was implicated in fraudulent behavior related to another sponsor’s 
study. The Investigator’s clinical research center, PPS Clinical Research, plead guilty to 
a federal felony charge related to obstruction of a 2010 FDA inspection.  Site 2434 
screened 7 subjects and enrolled 6 subjects of which 2 subjects were assigned to the 
LCS12 arm. No pregnancies were reported from this site.  
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Medical Reviewer’s Comment 
• The potential for and  financial arrangements to bias the 

study finding is minimal as their sites recruited a total of 20 subjects or 0.69% of 

(b) (6) (b) (6)

the total study population of 2885 subjects. 

4 	 Significant Efficacy/Safety Issues Related to Other Review Disciplines 

4.1 Chemistry Manufacturing and Controls (ONDQA) 

The CMC reviewer for this application concluded the following: 
•	 The applicant of this submission has not submitted sufficient information to 

assure the identity, strength, purity, and quality of the drug product. 
•	 The Office of Compliance has not made an overall “Acceptable” recommendation 

for the facilities involved in this submission. 
•	 Labeling issues have not been fully resolved.  

Therefore, as of the August 6, 2012 date of the CMC review, this submission was not 
recommended for approval in its present form. 

ONDQA/Biopharmaceutics 
The ONDQA/Biopharmaceutics team has reviewed the submitted data and has 
recommended approval.  

4.2 Clinical Microbiology 

The Product Quality Microbiology Review was completed on March 26, 2012.  From the 
product quality microbiology perspective, approval was recommended. 

4.3 Preclinical Pharmacology/Toxicology 

No preclinical pharmacology/toxicology studies were conducted with LCS12.   

Medical Reviewer’s Comment 
•	 In her review dated November 21, 2012, the Pharmacology/Toxicology reviewer 

stated that nonclinical data support approval of LCS12 for the prevention of 
pregnancy for up to 3 years. 

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

The mode of action of all non-hormonal IUDs occurs mainly in the endometrial cavity 
due to the general reaction of the endometrium to a foreign body, which produces an 
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environment that is spermicidal This reaction consists of a  sterile inflammatory 

response that produces tissue injury of a minor degree but sufficient enough to be 

spermicidal. Ovulation is generally not affected by non-hormonal IUDs.   


The mode of action of LCS12 is mainly via its local progestogenic effects within the 

uterine cavity and cervix. The high LNG concentration in the endometrium causes 

thinning and atrophy, which inhibits implantation.  These histological changes in the 

endometrium as well as a weak local foreign body reaction are observed with use of 

LCS12. In addition, LCS12 thickens the cervical mucus, creating a barrier to sperm 

penetration. Changes to the local milieu of the uterus and fallopian tubes inhibit sperm 

mobility and function, also preventing fertilization. 


4.4.2 Pharmacodynamics 

LCS12 has local progestogenic effects on the endometrium and the cervix.  The local 
LNG levels stimulate histologic changes in the endometrium which include stromal 
pseudodecidualization and glandular atrophy.  In the cervix, the mucus becomes 
scanty, thick and viscid. LNG released from the LCS12 system is also rapidly absorbed 
into the systemic circulation and affects ovulation frequency in some women.  

Medical Reviewer’s Comment 
•	 The serum LNG concentration during the 3 years of use of LCS12 did not 

suppress the hypothalamic-pituitary ovarian axis in the majority of women. In the 
primary clinical trial, evidence of ovulation was seen in 34 of 35 women in the 
first year and all 27 women in the third year.    

4.4.3 Pharmacokinetics 

The pharmacokinetic (PK) characterization of LCS12 is based on data obtained from 
the phase 2 and phases 3 clinical studies.   No clinical pharmacology studies were 
submitted to the NDA. 

LCS12 was designed to have an initial in vitro LNG release rate of 12 μg/day. The in 
vivo release rate is approximately 10 μg/day in Weeks 3 to 4 and is reduced to 
approximately 5 μg/day after three years. The mean LNG in vivo release rate is 
approximately 6 μg/24 hours over the period of three years.  Mirena, which is approved 
for up to 5 years of use, has an initial in vitro release rate is 20 µg of LNG daily, 
declining to 10 to 14 µg per day after five years. 
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Medical Reviewer’s Comments 
•	 Based on earlier agreements with Bayer, the evaluation of LCS12’s efficacy will 

be based on the 12-month and cumulative 3-year unadjusted PI for women 18 to 
35 years of age from the FAS population of the phase 3 study only. 

•	 Since LCS12 is the drug for which approval is sought, the LCS16 extension 
phase of the phase 3 study will not be addressed in this review. 

The phase 2 supportive trial is Study A46796 (protocol 308901) is entitled “Multi-center, 
open, randomized, dose finding phase II study to investigate for a maximum of three 
years ultra low dose levonorgestrel contraceptive intrauterine systems (LCS) releasing 
in vitro 12 μg/24 h and 16 μg/24 h of levonorgestrel compared to Mirena® in nulliparous 
and parous women in need of contraception.” Study A46796 was conducted at sites in 
5 European countries (Finland, Hungary, Norway, Sweden and the United Kingdom) 
between 2005 and 2008. 
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Medical Reviewers Comment 
•	 The two studies have different inclusion criteria regarding age, i.e., 18 to 35 

years in Study A52238 compared to 21 to 40 years in Study A46796. 

5.2 Review Strategy 

The primary phase 3 clinical trial, A52238, as well as the supportive phase 2 clinical 
trial, A46796, were both reviewed to assess the safety and efficacy of LCS12.  Efficacy 
was assessed primarily from the phase 3 trial.  Safety was assessed using the pooled 
data from both studies. 

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 Primary Clinical Trial (Study A52238, Protocol 310442) 

5.3.1.1 Study Title 

The title of the phase 3 primary study is a “Multi-center, open-label, randomized study to 
assess the safety and contraceptive efficacy of two doses (in vitro 12 μg/24 h and 16 
μg/24 h) of the ultra low dose levonorgestrel contraceptive intrauterine systems (LCS) 
for a maximum of 3 years in women 18 to 35 years of age and an extension phase of 
the 16 μg/24 h dose group (LCS16 arm) up to 5 years” 

5.3.1.2 Study Objectives 

The objectives of this study were to assess the safety, efficacy and pharmacokinetics of 
the two doses of the LCS12 and LCS16 (initial in vitro release rates of 12 μg and 16 μg 
per day, respectively), in women 18 to 35 years of age for up to 3 years. The LCS16 
treatment arm will be studied for up to 5 years as an extension study. 

5.3.1.3 Clinical Trial Design 

This trial was a multicenter, multi-national, randomized, open-label study comparing the 
LNG-IUS with a second LNG-IUS containing a different LNG load.  The trial was 
conducted at 138 study sites in 11 countries in Europe, Latin America, the US and 
Canada. 

The women in the study were between 18 and 35 years of age, in good general health, 
and in need of contraception. A total of 3661 women were screened for participation in 
the study, leading to a total of 2885 women who were randomized.  Both nulliparous 
and multiparous women were enrolled. The full analysis (FAS) cohort was used for all 
efficacy and safety analyses. The FAS was defined as including all women for whom 
the IUS was inserted or the insertion of an IUS was attempted.  One subject was 
randomized to the LCS16 group but no insertion was attempted and so she was 

December 26, 2012 	 24 

Reference ID: 3236563 





 

 

 

 

 

   

Clinical Review 

Ronald J. Orleans, M.D. 

NDA 203159 

Skyla® (levonorgestrel-releasing intrauterine system) 


5.3.1.5 Inclusion Criteria 

1. Has signed informed consent. 
2. Is between 18 and 35 years (inclusive), in good general health and requesting 

contraception. 
3. Has, in the opinion of the investigator, suitable general and uterine conditions for   

inserting the LCS. 
4. Has clinically normal safety laboratory results (i.e., inside the specified range for 

inclusion). 
5. Is willing and able to attend the scheduled visits and to comply with the study 

procedures. 
6. Has regular menstrual cycles (length of cycle 21-35 days) (i.e., endogenous 

cyclicity without hormonal contraceptive use). 

5.3.1.6 Exclusion Criteria 

1. Known or suspected pregnancy or is lactating. 
2. Vaginal delivery, cesarean delivery, or abortion within six weeks prior to Visit 1.  

Note: Postpartum insertions should be postponed until uterus is fully involuted, 
however, not earlier than six weeks after delivery.  If involution is substantially 
delayed, consider waiting until 12 weeks postpartum.  In case of a difficult 
insertion and/or exceptional pain or bleeding during or after insertion, physical 
examination and ultrasound should be performed immediately to exclude 
perforation. 

3. History of ectopic pregnancies. 
4. Infected abortion or postpartum endometritis within three months prior to visit 1. 
5. Abnormal uterine bleeding of unknown origin. 
6. Any genital infection (until successfully treated). 
7. Abnormal cervical smear result 
8. History of, or current, pelvic inflammatory disease. 
9. Congenital or acquired uterine anomaly. 
10.Any distortion of the uterine cavity (e.g., by fibroids) likely to cause problems (in 

the opinion of the investigator) during insertion, retention or removal of the LCS. 
11.History of, diagnosed or suspected genital malignancy, and untreated cervical   
 dysplasia. 
12.Current deep venous thrombosis or thrombophlebitis; history of deep venous 

thrombosis. 
13.Clinically significant endometrial polyp(s) which, in the opinion of the investigator, 

will interfere with the assessment of the bleeding profile during the study. 
14.Clinically significant ovarian cyst(s). 
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15.Concomitant use of other sex-hormone containing preparations or intrauterine   
devices. 

16.Use of any long-acting injectable sex-hormone preparations within 12 months 
prior to start of study medication, and if entering subset 2 or subset 3: any sex-
hormone administration within one month prior to start of the study medication. 

17. If entering subset 2: any drug that might affect the blood coagulation (e.g., 

heparin, coumarin) within one month prior to start of the study medication. 


18. If entering subset 2: any known condition that might affect the blood coagulation. 
19. Established immunodeficiency. 
20.Any known hypersensitivity to the constituents of the LCS. 
21. Diagnosed or suspected malignant or premalignant disease at the screening. 
22.Arterial hypertension not responding to treatment, with systolic pressure > 140 

mm Hg or diastolic pressure > 90 mm Hg. 
23.Current (or history of) severe hepatic diseases including benign or malignant 

tumors. There should be an interval of at least three months between the return 
of liver function values to normal and the start of study treatment (i.e., LCS 
insertion). 

24.History of chronic alcoholism, drug dependence or abuse, psychotic states or 
severe neurosis or any other condition that, by judgment of the investigator, 
might impair subject's ability to cooperate. 

25.Known or suspected HIV infection or high risk for sexually transmitted disease 
(STD). 

26.Any clinically significant condition or laboratory result that, in the opinion of the 
investigator, compromises subject’s safety, or might interfere with the evaluations 
or prevent the completion of the study. Non-inclusion laboratory values will be 
flagged by the laboratory based on predefined ranges. 

27.Participated in another clinical study or consumed another experimental drug 
within one month prior to visit 1. 

28.Previous participation in this study. 
29.A person with close affiliation with the investigational site; e.g., close relative of 

the investigator, dependent person, employee or student of the investigational 
site. 

30.Hungary only: Nulliparous 

Medical Reviewer’s Comment 
• Exclusion criterion #2 is in accord with current Mirena labeling. 

5.3.1.7 Concomitant Therapy 

Concomitant therapy was defined as either the continuation of a treatment started 
before the LCS insertion or addition of a new treatment during the study treatment 
period. 
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All concomitant medications were reported on the CRF as follows: brand name of the 

medication, indication, dose, frequency, route of administration and start and stop 

dates. 


When LCS removal was scheduled (at premature discontinuation/end of the study visit), 

the subject was to start using a condom or another barrier method of contraception at 

least 7 days before LCS removal, unless the removal was to take place during the first 7 

days of menstruation. 


If the LCS had to be removed without prior scheduling or the subject did not use 

condom or another barrier method as instructed, post-coital contraception was to be 

considered if intercourse had taken place. 


Medical Reviewer’s Comment 
•	 Backup contraception (e.g., condoms to prevent STD) was used by only a few 

women and over short periods of time.  In Years 1-3 of the study, over 84% of 
subjects consistently used no backup contraception at all.  Less than 1.0% of 
women used backup contraception for 5 months or more. 

5.3.1.8 Study Procedures 

Scheduled Visits 
There were 10 scheduled study visits: screening (Visit 1), baseline (Visit 2), seven 
interim visits (Visits 3-9) and the end of study visit (Visit 10).  A serum pregnancy test 
was obtained at screening, baseline, and at the end of the study (Visits 1 and 10), and 
at any interim visits if pregnancy was suspected.  (See Appendix-1 Schedule of 
Assessments/Events.) 

Screening Visit (Visit 1): 
Informed Consent was obtained.   

Baseline Visit (Visit 2): 
The baseline visit usually occurred two to four weeks after the screening visit.  A 
pregnancy test was performed. The LCS was inserted at the baseline visit within seven 
days after the onset of a menstrual period or when the subject was considered eligible 
for participation if she was using a hormonal contraceptive method or a non-hormonal 
IUD. The use of local anesthesia, dilatation or oral painkillers was permitted.  Two 
insertion attempts were permitted per subject. If the second attempt failed, the subject 
was withdrawn from the study.  If the LCS became unsterile before the insertion, or 
the inserter malfunctioned, a new LCS was used.  Any LCS taken from the blister but 
not inserted successfully was stored appropriately until returned to the Applicant.  If 
the LCS was successfully inserted but later partially or totally expelled or a uterine 
perforation occurred; the subject was withdrawn from the study. 
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Medical Reviewer’s Comment 
•	 LCS expulsion was reported as an adverse event (AE); uterine perforation was 

reported as a serious AE (SAE). 
When the LCS removal was scheduled (at premature discontinuation/end of the study 

visit), the subject was instructed to start using condoms or another barrier method for 

contraception at least seven days before LCS removal, unless the removal took place 

during the first days of menstruation. 


Interim Visits (Visits 3-9):  

At the interim Visits 3 (3 months), 4 (6 months), 5 (9 months), 6 (12 months), 7 (18 

months), 8 (24 months), and 9 (30 months), one blood sample was obtained per subject 

for the assessment of LNG and sex hormone binding globulin (SHBG). 


End of Study Visit (Visit 10): 

A blood sample for LNG and SHBG was obtained, the LCS was removed and future 

contraception was discussed with the subject.  


Additional variables were studied in four subsets in preselected centers.  Efficacy 
evaluations were conducted in subsets 1 and 2A, pharmacokinetics in subset 3 and 
safety in subsets 2B and 4. Subsets 2A and 2B were the same individuals. 

•	 Subset 1: 
o	 Ovarian and cervical function was studied in 40 subjects (20 per treatment 

arm) twice a week during a six week period in each study year.   

•	 Subsets 2A and 2B: 
o	 2A: Endometrial histology was studied in 60 subjects (30 per treatment arm).  
o	 2B: Assessment of hemostatic factors was also assessed in the same 60 

subjects. 

•	 Subset 3: 
o	 Detailed PK of serum LNG and SHBG was determined in 24 subjects (12 per 

treatment arm) at baseline and at Days 1, 3, 7, and 14 after the start of 
treatment and at every subsequent visit. 

•	 Subset 4: 
o	 Bone mineral density (BMD) was determined in 200 subjects (100 per 

treatment arm) at baseline and after 1, 2, and 3 years or at the end of study.  
BMD was assessed by dual x-ray absorptiometry (DXA) at the lumbar spine 
and total hip. 

December 26, 2012 	 29 

Reference ID: 3236563 



 

 

 

 

 
 

 

 

       
 

  

 

 

Clinical Review 

Ronald J. Orleans, M.D. 

NDA 203159 

Skyla® (levonorgestrel-releasing intrauterine system) 


5.3.1.9 Primary Efficacy Variables 

The primary efficacy variable was the number of unintended pregnancies during 
treatment measured by the PI with 2-sided 95% confidence intervals (CI) and life-table 
analysis (Kaplan-Meier method).    

The FAS comprised all 2884 women who had at least one successful or unsuccessful 
insertion attempt (LCS12: 1432 women, LCS16: 1452 women).  All safety and efficacy 
evaluations were also conducted on the FAS.        

A serum pregnancy test was performed at the screening visit.  A urine pregnancy test 
was performed by the subjects at home on the morning of the baseline (treatment 
allocation) visit.  A negative urine pregnancy test result at baseline was a requirement 
prior to LCS insertion. Women were then provided with home pregnancy tests to use as 
needed. A urine pregnancy test using a dipstick kit provided by the central laboratory 
was also performed at the end of study visit (Visit 10), i.e.; on the day when the LCS 
was removed. 

Medical Reviewer’s Comments 
•	 In both studies, A52238 and A46796, serum HCG test was replaced by the urine 

pregnancy test at the end of study visit so that the test result was available 
before the IUS removal.  This was implemented by Amendment in both studies. 

•	 In Study A52238, women performed home pregnancy tests as needed.  The 
definition of “as needed” was not specifically defined in the protocol. In Study 
A46796, women were asked to perform pregnancy tests on a monthly basis and 
record the results in their bleeding diary. 

If the woman became pregnant during the study, she was to contact the study site as 
soon as possible. The investigator verified the pregnancy by ultrasound or serum HCG 
testing. Removal of the LNG IUS was then recommended.  If the LCS could not be 
easily removed, termination of the pregnancy was to be considered.  If the woman 
wished to continue the pregnancy and the system could not be withdrawn, she was 
informed about the risks and the possible consequences of a preterm birth.  The course 
of the pregnancy was then monitored. 

The PI was defined as the number of pregnancies conceived on treatment or within 7 
days after the LCS removal per 100 woman-years.  PIs were obtained for each 
individual year of treatment, and cumulatively over the first two years of treatment, and 
the first three years of treatment. 

Unadjusted and adjusted PIs were calculated. 
•	 The unadjusted PI included pregnancies that occurred during the exposure time 

ending with removal or partial or total expulsion of the LCS.   
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•	 For the adjusted PI, only the exposure time until the IUD was last known to be in 
situ or displaced within the uterine cavity was considered.     

Medical Reviewer’s Comments 
•	 Pregnancies that occurred after partial expulsion but before the IUS was 

removed were counted in the unadjusted PIs but would not have been counted in 
the adjusted PI calculation. There were no cases like this in either of the two 
studies. 

•	 To determine efficacy, this review will focus on the unadjusted Year 1 PI and the 
unadjusted cumulative 3-year PI. 

Pregnancies were to be allocated to the time periods relevant for the calculation of the 
unadjusted PIs described above, e.g., a pregnancy that occurred on day 400 would be 
relevant for the Year 2 PI, the cumulative two-year PI, the cumulative three-year PI.  

During the study, possible use of concomitant contraceptive methods was queried at 
each study visit and recorded on the subject’s diary by the investigator on a monthly 
basis. (See Section 5.3.1.10 regarding the bleeding diaries.) In the event of 
documented use of a concomitant contraceptive method (e.g., condoms to prevent 
STD, or any excluded hormonal preparations), the period (in terms of calendar months, 
as documented on the diary page) of additional contraceptive use was excluded from 
the exposure time. All subjects were instructed to use condoms for contraception 
starting at least 7 days before LCS removal, unless the removal was to take place 
during the first 7 days of the menses. Therefore, the week before removal of the LCS 
was subtracted from the exposure for all subjects.  

The formula used for the PI calculations was: PI = X/E where X = number of 
pregnancies and E = exposure time in 100 woman-years (one woman-year is 365 days 
of treatment exposure). 

Medical Reviewer’s Comments 
•	 Exposure data was given as woman-years (WY) based on individual exposure in 

terms of days of treatment.  A total of 365 days was equal to one woman-year. 

•	 The Division requested additional PI calculations be done as a sensitivity 
analysis based on 28-day cycle exposure data (1 WY equals 13 cycles), with 
back-up contraception subtracted in terms of 28-day cycles.   

As a secondary analysis, the cumulative failure rates were calculated using the Kaplan-
Meier method. 
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PK Analysis (Subset 3)
 
The PK analysis set consisted of a total of 24 subjects (12 in each treatment group) who 

completed the 3-year study and provided a 3-year LNG and SHBG sample.  A blood 

sample for the determination of serum LNG and SHBG was collected one sample per 

subject at one of the Visits 3 through 10. 


Serum levels of LNG and SHBG were monitored and evaluated to provide population 

PK. In addition, serum LNG and SHBG levels were determined upon removal of the 

LCS in all subjects discontinuing the study prematurely.  Descriptive statistics were 

used to show the average concentration of LNG and SHBG by year. 


In addition, the release of LNG from LCS12 and LCS16 was determined by means of ex
 
vivo residual content analysis of used LCSs collected from 345 randomly selected 

subjects in the LCS12 treatment arm who completed the full 3 years of treatment.  LCSs 

from all subjects discontinuing the study prematurely (regardless of the treatment arm) 

were also analyzed. 


Ovarian and Cervical Function (Subset 1)
 
Ovarian function was studied by determining serum concentrations of progesterone, 

and estradiol in a total of 40 subjects (20 per treatment arm).   


Hormone levels (estradiol and progesterone) were collected for the subjects in this 

subset twice a week for a 6-week period in each study year. Ovulation was 

assessed (based on serum progesterone levels) for each subject by year.  Values of 

≥ 2.5 ng/mL (based on internal modeling studies) and ≥ 3.0 ng/mL (based on 

literature review) were used to assess the occurrence of ovulation.  Descriptive 

statistics were used to show the maximum and the average concentration of estradiol 

and progesterone by year.   


Cervical function was evaluated by examining the amount of mucus, spinnbarkeit, and 

ferning. Cervical function was studied by examining the cervical mucus at the same 

timepoints at which the blood samples are taken to assess ovarian function.  

Information on cervical function (sub-scores for amount of mucus, spinnbarkeit, 

ferning) was calculated and analyzed descriptively. 


Endometrial Histology (Subset 2A)
 
Endometrial histology was studied in a total of 60 subjects (30 per treatment arm) on a 

yearly basis. Specimens were examined by a blinded pathologist at baseline, and after 

1, 2, and 3 years of treatment. 


5.3.1.11 Safety Data 

The following safety parameters were monitored during the clinical trial: 

December 26, 2012 33 

Reference ID: 3236563 

http:5.3.1.11


 
 

 
 
 
 
 

 
 

 

 

 
 
  

 
  

 

 
  

 

 

 
 

 
 

Clinical Review 

Ronald J. Orleans, M.D. 

NDA 203159 

Skyla® (levonorgestrel-releasing intrauterine system) 


•	 Adverse events (AEs), serious AEs (SAEs) presented using MedDRA (version 
14.0) 

•	 Concomitant medications 
•	 The occurrence of dysmenorrhea 
•	 Ease of LCS insertion and removal by the investigator 
•	 LCS insertion/removal ease and pain by the subject 
•	 The IUS expulsion and perforation rates 
•	 The overall discontinuation rates 
•	 Ectopic pregnancies 
•	 The occurrence of pelvic inflammatory disease (PID) 
•	 The occurrence of ovarian cysts (these were reported as AEs if they were 


abnormal non-functional cysts and/or had a diameter > 3 cm) 

•	 Vital signs 
•	 Physical and pelvic examinations, including vaginal and cervical smears and 

vaginal ultrasound 
•	 Clinical laboratory tests 
•	 Endometrial safety (subset only) 
•	 Bone mineral density (subset only) 

5.3.1.12 Protocol Amendments 

The original protocol, dated June 28, 2007, was amended five times.  Clinically 

significant amendments are listed below.   


Amendment 1
 
Amendment 1 dated October 4, 2007 specified the following: 


•	 This was a local amendment for Hungary only:  An additional exclusion criterion 
was added in order to exclude nulliparous women. 

Amendment 2
 
Amendment 2 dated January 27, 2008 made the following changes: 


•	 The wording of exclusion criteria 7, 13 and 14 was revised, although the medical 
content of each criterion did not change. 

•	 The pregnancy test at the end of the study was changed from a serum to a urine 
test, so that the result was available before removal of the LCS. 

•	 The timelines for SAE and pregnancy reporting were changed to within 24 hours. 
•	 In order to reflect medical practice in North America, the transvaginal ultrasound 

that was to be performed at screening was deleted. 
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Prior to implementation of this amendment, a total of 3051 subjects had been screened 

and 2125 subjects had been randomized for this study.  Of these, a total of 1175 

subjects had been screened and 614 subjects had been randomized in the USA and 

Canada. 


Amendment 3
 
Amendment 3 dated January 16, 2009 was implemented when all subjects had already 

been recruited. It specified the following global modifications: 


•	 Compliant subjects were clarified as those in whom the LCS was correctly 
located in the fundal position (in situ) or in whom it was displaced but still in the 
uterine cavity (displace, intrauterine). 

•	 A user satisfaction questionnaire was added to the end-of-study visit. 
•	 The visit window of the premature termination examination was clarified. 
•	 In Finland, the serum samples collected for pharmacokinetic analysis in study 

subset 3 were to be analyzed additionally for silver ion concentration. 

Amendment 4 
Amendment 4 dated October 7, 2009 contained some administrative changes and a 
change of the central laboratory in the USA and Canada. 

Amendment 5 
Amendment 5 dated November 30, 2009 was implemented when all subjects had 
already been recruited. It specified the following global modifications: 

•	 Treatment in the LCS16 treatment arm was extended up to 5 years.  As a result 
of the study extension, the title of the study was changed to: “Multi-center, open-
label, randomized study to assess the safety and contraceptive efficacy of two 
doses (in vitro 12 μg/24 h and 16 μg/24 h) of the ultra low dose levonorgestrel 
contraceptive intrauterine systems (LCS) for a maximum of 3 years in women 18 
to 35 years of age and an extension phase of the 16 μg/24 h dose group (LCS16 
arm) up to 5 years.” 

5.3.1.13 Protocol Deviations 

A total of 7920 protocol deviations were recorded for 2421/2884 women (83.9%).  More 
women in the LCS12 group than in the LCS16 group had deviations (87.9% vs. 80.0%).  

Protocol deviations in 61 women (LCS12: 39 [2.7%], LCS16: 22 [1.5%]), were assessed 
as major but did not lead to exclusion from the analyses.  

The major protocol deviations were nearly all due to use of excluded concomitant 
medications except for Subject 160710, who was found to be participating in another 
clinical trial. 
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intrauterine systems (LCS) releasing in vitro 12 μg/24 h and 16 μg/24 h of 

levonorgestrel compared to MIRENA in nulliparous and parous women in need of 

contraception.” 


The study was performed at 37 centers located in Finland, Hungary, Norway, Sweden, 

and the United Kingdom and enrolled parous and nulliparous women, ages 21 to 40 

years who needed contraception. 


The PI was the primary efficacy variable.  A secondary analysis was performed using 

the Kaplan-Meier method.   


Bleeding patterns were evaluated from bleeding data obtained from subject-kept diaries 

as secondary efficacy variables. Safety measurements were assessments of AEs, 

laboratory variables, physical and gynecological examinations, and vital signs. Other 

secondary variables measured in subsets of women were ovarian and cervical function, 

endometrial histology, and pharmacokinetic parameters.  Other evaluations included 

ease and pain assessment on IUS insertion/removal, IUS expulsion rate, 

discontinuation rates, compliance, and return to fertility. 


The study was conducted according to the final approved protocol, dated March 4, 2005 

and its amendments 1 (dated November 24, 2005) and 2 (dated December 13, 2007).  

The study was conducted from April 19, 2005 to December 9, 2008. 


Medical Reviewer’s Comments 
•	 There were some differences between the phase 2 and phase 3 studies in 


population and study design: 

o	 The women in Study A52238 were slightly younger (inclusion age 18 to 35 

years) than those in Study A46796 (inclusion age 21 to 40 years, actual 
age range: 20 to 41) and came from a broader geographic population 
(Europe, US, Canada, South America) than those in Study A46796 
(Europe only). 

o	 Study A52238 had a much larger population (2884 women) than Study 
A46796 (741 women).  In the pooled LCS groups, 85.6% of women were 
from Study A52238 (LCS12, 1432/1672; LCS16, 1452/1697).  Therefore, 
the pooled analysis of the LCS groups is driven mainly by Study A52238. 

o	 Study A52238 included a higher proportion of nulliparous women than 
Study A46796 (39.2% vs. 21.5%). 

o	 In Study A46796, specific side effects classified as progestin-related 
(acne, bloating, breast pain, breast tension, edema, headache, mood 
changes, nausea and weight gain) were assessed at every visit via 
specific questioning. In contrast, these events were recorded as reported 
voluntarily by the women in Study A52238.  This difference in AE reporting 
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may have led to a higher frequency of certain progestin-related side 
effects in Study A46796 than in Study A52238. 

5.3.2.2 Study Objectives 

The objective of this study was to identify an appropriate dose for a new LNG-IUS.  

5.3.2.3 Clinical Trial Design 

A total of 905 women between 21 and 41 years of age were screened, leading to a total 
of 742 who were randomized in a ratio of 1:1:1 and 738 who had an IUS inserted 
(LCS12: 239, LCS16: 245, Mirena: 254).  All of the 738 women treated were included in 
the FAS, which was used for the efficacy and safety analyses.  There were no major 
protocol deviations. A total of 208 women (28.2%) discontinued the study prematurely. 

The majority of women (733/738) in the FAS were Caucasian.  The mean age of the 
subjects was approximately 32 years. The three treatment groups were comparable 
with respect to demographic and baseline characteristics.  Of the 738 women, a total of 
159 (21.5%) were nulliparous, and 579 (78.5%) had had one or more births.  A total of 
538 (72.8%) women had had at least one vaginal delivery. The treatment groups were 
also comparable with regard to gynecological history.   

The study was single-blinded (blinded to the subjects but not to the investigators).  It 
was not possible to blind the investigators because Mirena could be distinguished by its 
larger dimensions and differences between LCS12 and LCS16 were apparent as the 
size of the hormone reservoirs was different.    

Insertion of the IUS was followed by ultrasound to evaluate the placement.  At the end 
of the three year study, subjects in the Mirena group were given the option of continuing 
the IUS for up to 5 years. 

Additional variables were studied in 3 subsets.  All the subsets were studied in selected 
centers in Finland only. 

The subsets were the following: 
•	 Subset 1: Ovarian and cervical function studied in 60 subjects (20 per treatment 

arm) 
•	 Subset 2: Endometrial histology studied in 90 subjects (30 per treatment arm) 
•	 Subset 3: Pharmacokinetics studied in 37 subjects (12 per treatment arm) 
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5.3.2.4 Clinical Trial Sites 

The study was conducted at 37 study centers in 5 countries.  At each center, the 
principal investigator was responsible for the study.  Only physicians qualified by 
training and experience to perform the LNG-IUS insertions were used as investigators. 

5.3.2.5 Inclusion Criteria 

The main criterion for inclusion in the study was parous or nulliparous women of 21 to 
40 years of age who were in good general health and in need of contraception. 

The following criteria were used to evaluate subjects for inclusion in the study: 
1. Signed informed consent. 
2. Parous or non-parous woman of 21 to 40 years of age (inclusive) with good 

general health and in need of contraception. 
3. Normal size uterus (as measured with ultrasound). Uterine cavity considered 

suitable by the investigator for insertion of the IUS. 
4. Clinically normal safety laboratory results (i.e., inside the specified range for 

inclusion) 
5. Willingness and ability to attend the clinic for scheduled visits and to comply with 

the study procedures. 
6. Regular menstrual cycles (length of cycle 21-35 days) (i.e., endogenous cyclicity 

without hormonal contraceptive use). 

Medical Reviewer’s Comments 
•	 The age limit for study inclusion was higher than in the pivotal study A52238 (18 

to 35 years inclusive).  Otherwise, the inclusion and exclusion criteria were very 
similar in both studies. 

•	 Although the inclusion criterion stated subjects must be between 21 to 40 years 
of age to be enrolled, the actual ages of enrolled study subjects were 20 to 41. 

•	 Inclusion criteria included an ultrasound result indicating that the dimensions of 
the uterine cavity were suitable (investigators’ discretion) for placement of an 
LNG-IUS of maximum dimensions 32 mm X 32 mm (Mirena).   

5.3.2.6 Exclusion Criteria 

1. Known or suspected pregnancy or lactation. 
2. End of last pregnancy; vaginal or cesarean delivery less than 12 weeks, or 

abortion within 12 weeks immediately before screening. 
3. History of ectopic pregnancies. 
4. Infected abortion or postpartum endometritis during the past 3 months. 
5. Abnormal uterine bleeding of unknown origin. 
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6. Any genital infection (until successfully treated). 
7. Descriptive diagnoses of epithelial cell atypias (not benign atypias) or more 

serious disorder in cervical smear (according to the Bethesda System) at 
screening and not responding to treatment. 

8. History of or current pelvic inflammatory disease. 
9. Congenital or acquired uterine anomaly. 
10.Any distortion of the uterine cavity (for example, by fibroids) likely to cause 

problems during insertion, retention or removal of the IUS, in the opinion of the 
 investigator. 

11.History of, diagnosed or suspected genital malignancy, and untreated cervical 
dysplasia. 

12.Previous or current climacteric symptoms. 
13.Current endometrial polyps. 
14.Ovarian cysts with diameter >3 cm. 
15.Concomitant use of intrauterine device. 
16.Any long-acting injectable sex-hormone preparations within six months prior to 

start of study medication, and if entering subset 3, then oral, implanted, 
transdermal, intrauterine or intravaginal sex hormone administration within 
one month prior to IUS insertion. 

17. Established immunodeficiency. 
18.Any known hypersensitivity to the constituents of the IUS. 
19.Diagnosed or suspected malignant or premalignant disease. 
20.Arterial hypertension not responding to treatment with systolic pressure >160 

mmHg or diastolic pressure >95 mmHg after 5 minutes resting measured in 
sitting position. 

21.Liver diseases: Presence or history of severe hepatic diseases including benign 
or malignant tumors. There should be an interval of at least 3 months between 
the return of liver function values to normal and the start of study medication 
intake. 

22.History of chronic alcoholism, drug dependence or abuse, psychotic states or 
severe neurosis or any other condition that by judgment of the investigators 
might impair subjects' ability to cooperate. 

23.Known or suspected HIV infection or high risk for sexually transmitted disease 
(STD). 

24.Any clinically significant condition or laboratory result that, in the opinion of 
investigator, compromise subject safety, might interfere with the evaluations or 
prevent the completion of the trial. 

25.Participation in another clinical trial within 1 month or intake of an experimental 
drug within 3 months prior to screening. 

26.Previous assignment to treatment (e.g., randomization) during this study. 
27.Close affiliation with the investigational site; e.g., close relative of the 
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investigator, dependent person (e.g., employee or student of the investigational 
site). 

28.Any concomitant medication within 1 month prior to start of study medication 
known or suspected to have potential of altering serum concentrations of 
levonorgestrel (e.g., primidone, barbiturates, phenytoin, carbamazepine, 
rifampicin, oxcarbamazepine and griseofulvin). 

Medical Reviewer’s Comments 
• Only parous women were enrolled in Hungary. 

• An individual woman could enroll in only one of the above 2 clinical studies. 

5.3.2.7 Concomitant Therapy 

Concomitant medication was taken by 593/738 women (80.4%; LCS12: 189 [79.1%], 
LCS16: 194 [79.2%], Mirena: 210 [82.7%]), with no notable differences among the 
treatment groups. 

5.3.2.8 Study Procedures 

Scheduled Visits
 
Study visits took place after inclusion at screening (Visit 1), at baseline for 

randomization and placement of the LNG-IUS (Visit 2), and at 1, 6, 12, 18, 24, 30, and 

36 months after placement. A urine pregnancy test was obtained at baseline (Visit 2), 

and a serum pregnancy test was done at the end of the study (Visit 9).  Subjects self-

administered monthly urine pregnancy tests. 


Screening Visit (Visit 1): 

Informed Consent was obtained.   


Baseline Visit (Visit 2):
 
A urine pregnancy test was performed and the LCS was inserted within seven 

days after the onset of a menstrual period or when the subject was considered eligible 

for participation if she was using a hormonal contraceptive method or a non-hormonal 

IUD. 


Interim Visits (Visits 3-8):  

Interim Visits included Visit 3 (Month 1 after placement), Visit 4 (6 months post 

placement), Visit 5 (12 months post placement), Visit 6 (18 months post placement), 

Visit 7 (24 months post placement), Visit 8 (30 months post placement), and Visit 9 (36 

months post placement). 
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At each study visit, vital signs were evaluated and a gynecological examination, 

including vaginal ultrasound, was performed.  Ultrasound assessments included 

checking the position of the LNG-IUS in the uterine cavity and measuring endometrial 

thickness and ovarian size. Subjects were also questioned about progestin-related 

adverse events (headache, nausea, mood changes, bloating, edema, skin effects [acne 

or greasy skin], breast pain/”tension,” and weight gain) occurring in the month preceding 

each clinic visit. 


5.3.2.9 Primary Efficacy Variables 

The number of pregnancies was recorded and the pregnancy rate (PI) was calculated 
as the primary efficacy variable. The FAS was defined as the set of subjects who had a 
successful insertion. Subjects with an unsuccessful insertion were not included in the 
FAS. 

Medical Reviewer’s Comment 
•	 There were 3 women (1 in the LCS12 and 2 in the Mirena group) for whom the 

insertion was not successful. The one subject in the LCS12 cohort who was not 
included in the FAS did not significantly affect the PI calculation for this 
supportive study. 

5.3.2.10 Secondary Efficacy Variables 

The secondary variables, number of IUS expulsions and discontinuations for bleeding 

problems, progestin-related side effects and overall discontinuations were recorded and 

their rate calculated. Bleeding patterns were evaluated from bleeding data obtained 

from subject-kept diaries. IUS insertion and removal ease and pain were evaluated by 

the subject (pain) and the investigator (ease).  Occurrence of dysmenorrhea was 

assessed at every visit. Progestin-related side effects within the previous one month 

were assessed at every visit via specific questioning.  All other adverse events were 

recorded as reported voluntarily by the subject or elicited.   


Cumulative Failure Rates
 

The probability of getting pregnant using Kaplan-Meier estimates was calculated. 


Bleeding 
Subjects completed vaginal bleeding diaries on a daily basis.  Bleeding outcomes were 
reported as the number and length of episodes, with bleeding graded as ‘‘none,’’ 
‘‘spotting’’ (no need of sanitary protection, or panty liners only), ‘‘light’’ (need of sanitary 
protection yet less than menstruation), ‘‘normal,’’ or ‘‘heavy’’ (more than normal 
menstruation according to the subjects’ experience).   
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PK Analysis (Subset 3)
 
The PK of LNG was evaluated. Serum LNG and SHBG were determined at baseline 

and at Day 1, 3 and 7 and 2 weeks after start of treatment.  Thereafter, they were 

determined at every visit. 


Ovarian and Cervical Function (Subset 1) 
In subset 1, the ovarian and cervical functions were studied for 6 weeks in the latter half 
of each of the study years 1, 2 and 3. The ovarian function was studied by determining 
the serum hormone concentrations (progesterone and estradiol) twice a week during 
each 6-week period. Serum LNG and SHBG were also determined at these 
examinations. The cervical function was determined by examining the cervix/cervical 
mucus (using cervical score including spinnbarkeit and fern tests) at the same time 
points as the hormone concentrations were determined for the ovarian function (6 
weeks each year, twice a week). 

Endometrial Histology (Subset 2) 
In subset 2, the endometrial histology was studied by a blinded pathologist reviewing 
annual endometrial biopsies (at baseline and after 1, 2 and 3 years of treatment). The 
endometrium was evaluated for descriptive histology and estrogen and progestin 
indices as well as for safety. 

Other Outcomes 
Other outcomes included the physicians’ rating of ease of LNG-IUS placement and 
removal (‘‘easy,’’ ‘‘slightly difficult,’’ or ‘‘very difficult’’) and the subjects’ rating of pain 
during LNG-IUS placement and removal (‘‘none,’’ ‘‘mild,’’ ‘‘moderate,’’ or ‘‘severe’’).   
Additional outcomes included the need for cervical dilatation, local anesthesia, or pain 
medication (physicians’ discretion); correct placement (defined as the presence of the 
LNG-IUS completely within the uterine cavity visualized by ultrasound); dysmenorrhea 
(graded as none, mild, moderate, or severe); adverse events and serious adverse 
events (including expulsion and uterine perforation). 

A return to fertility questionnaire was sent out one year after the study was completed 
and also to all subjects who discontinued after the start of treatment. 

5.3.2.11 Safety Data 

Frequent pregnancy testing (once a month by the subject at home) was done 
throughout the study. One year after cessation of treatment, regardless of whether the 
subject discontinued prematurely or not, the return to fertility was assessed by a 
questionnaire. 

All safety laboratory determinations were performed by a central laboratory, (b) (4)

 which also analyzed the progesterone and estrogen samples for 
subset 1. The LNG and SHBG analyses (subset 3 and all patients at end of study) were 
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done by (b) (4)(b) (4) , and histological samples (subset 2) were analyzed by 
. 

5.3.2.12 Protocol Amendments 

The final study protocol, dated March 4, 2005, was amended twice.  Significant sections 

of the amendments are listed below. 


Amendment 1
 
Amendment 1, dated November 24, 2005, specified the following: 


•	 Progestin-related side effects within the previous month were to be assessed at 
every visit via specific questioning and documented on a ‘progestin-related side-
effects’ CRF page. In the original study protocol, progestin-related side-effects 
were also to be recorded as AEs. All other AEs were to be recorded as reported 
voluntarily by the subject or elicited. 

•	 In order to avoid redundancy, only those progestin-related side-effects that were 
considered by the patient / investigator as AEs were to be transferred to the AE

 CRF page. 

Amendment 2
 
Amendment 2, dated December 13, 2007, specified the following: 


•	 The stopping rule was clarified to account for the two different experimental 
doses and the increasing exposure time.  

•	 The withdrawal criterion with regard to ovarian cysts observed under treatment 
was modified to more closely reflect clinical practice.  An ovarian cyst with a 
diameter > 5 cm, which had been confirmed by ultrasound and had not 
disappeared within 3 months, was considered a withdrawal criterion. 

•	 End of Study pregnancy testing was changed from serum to urine 

5.3.2.13 Protocol Deviations 

A total of 2080 protocol deviations were recorded for 597/738 women (80.9%).  No 
protocol deviations were assessed as major and no deviations led to exclusion 
from the analyses. The majority of protocol deviations (57.9%) were procedure 
deviations; e.g., a condom was not used prior to removal of the IUS.  The next most 
frequent (40.8%) were time schedule deviations; e.g., visits a few days early or late. and 
treatment deviations (29.9%); e.g., the IUS used for less than 35 or more than 38 
months. 

6 Review of Efficacy 

Efficacy Summary 
One phase 3 clinical trial and one phase 2 clinical trial have been submitted to the NDA 
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to support the marketing claim of prevention of pregnancy for up to 3 years.  The 

primary efficacy variable was the number of unintended pregnancies during treatment 

measured by the PI with 2-sided 95% confidence intervals (CI) and life-table analysis 

(Kaplan-Meier method).  The PI was based on 28-day equivalent cycles and was 

defined as the number of pregnancies per 100 woman-years.     


Proof of efficacy of LCS12 is based on data from the phase 3 clinical trial A52238.  

Based on the data from this study, the unadjusted PI of LCS12 for Year 1 is 0.41 (0.13, 

0.96). The 3-Year unadjusted PI is 0.33 (0.16, 0.60).  The cumulative pregnancy rate 

estimated by the Kaplan-Meier method per 100 women at the end of the first year is 

0.39 (0.16, 0.94) and at the end of the third year is 0.89 (0.48, 1.66). 

These PIs provide adequate evidence to support the efficacy of LCS12 in the population 
targeted for marketing. 

Medical Reviewer’s Comments 
•	 In comparison, the Medical Officer’s review of Mirena completed in December, 

2000 documented that the PI for Mirena at 1 year was 0.19 (0.02, 0.70) and at 5 
years was 0.08 (0.02, 0.23).  The cumulative 5-year pregnancy rate reported in 
the current product label for Mirena is 0.7 per 100 women. 

•	 Although cross-study comparisons are difficult to make, it would appear that   
LCS12 is very close to Mirena regarding efficacy.  

6.1 Indication 

The Applicant’s proposed indication for LCS12 is the prevention of pregnancy for up to 
3 years. 

6.1.1 Methods 

Primary Analysis
 
The primary efficacy analysis for the approval of LCS12 is based on Study A52238. 


Medical Reviewer’s Comment 
•	 By previous agreement with the Applicant, the Division required only one phase 3 

clinical trial to obtain approval for this product.  The contraceptive efficacy of 
LCS12 is therefore based on data obtained from the primary Study A52238.  The 
smaller phase 2 Study A46796 is only viewed as supportive.   

In Study A52238, a total of 2885 women were randomized to treatment, and an attempt 
to insert an LCS device was made in 2884 of them.  All randomized women in whom an 
insertion was at least attempted were analyzed and included in the FAS for this study.     
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In Study A46796, a total of 742 women were randomized to treatment.  Of these, 738 

(99.5%) had an LNG-IUS successfully placed (LCS12: n=239/240; LCS16: n= 245/246; 

Mirena: n= 254/256). Only randomized women with a successful IUS insertion were 

included in the FAS. 


Contraceptive efficacy was based on the number of pregnancies that occurred during 

treatment or for which the estimated date of conception was within 7 days after IUS 

removal or detection of expulsion.  The primary efficacy endpoint was the PI.  

Supportive Kaplan-Meier estimates of the cumulative pregnancy rate were also 

calculated using total exposure time based on exposure days and based on 28-day 

cycles. 


Secondary Analysis
 
In Studies A52238 and A46796, the secondary analysis was the cumulative failure rate 

calculated using the Kaplan-Meier method. Other secondary analyses were descriptive 

bleeding data, treatment compliance, return to fertility and user satisfaction.  


6.1.2 Demographics 

In Study A52238, 80.0% of women in the FAS were Caucasian. The mean age of the 
subjects was approximately 27 years with a range of 18-35 years. In both treatment 
groups, almost 40% of the subjects were 25 years of age or younger and 39.2% of 
women were nulliparous.  At screening, 98.9% of women were sexually active.     

The FAS cohort included 1287 North American women, of whom 632 received LCS12 
and 655 received LCS16. 
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consent, 85 had no further information available, 44 could not be included due to 

pregnancy, and 82 discontinued for other reasons. 


Medical Reviewer’s Comment 
•	 LNG IUS insertion was not attempted in 1 subject (Subject 245532) in the LCS16 

group due to an inability to define uterine depth on an ultrasound examination.    

During the first year of treatment, 511 subjects (17.7%) prematurely discontinued the 
study treatment and in the second year of treatment 397 subjects (16.7%) 
prematurely discontinued treatment. During the third year of treatment, the number 
of subjects who discontinued was fewer (285 subjects, 14.4%) but still fairly evenly 
distributed between the treatment groups. 
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Medical Reviewer’s Comment 
•	 As listed in Table 8, approximately 43% of the subjects randomized to LCS12 did 

not complete the full 3-year course of the study.  

A total of 20 pregnancies occurred in this study.  Ten pregnancies occurred in the 
LCS12 treatment group. Of these, 3 (30%) were ectopic.  Of the remaining 7 
pregnancies in this group, 3 pregnancies ended in spontaneous abortion and 1 in 
induced abortion, 2 pregnancies were normal and carried to term, and 1 pregnancy was 
delivered prematurely by cesarean section due to preeclampsia, with a normal fetal 
outcome. 

Ten pregnancies occurred in the LCS16 treatment group.  Of these 10, 7 (70%) were 
ectopic. Of the 3 remaining pregnancies in the LCS16 group, 1 was a blighted ovum 
that ended in spontaneous abortion, 1 was a spontaneous abortion, and 1 pregnancy 
was normal and carried to term. 

In Study A52238, there were no pregnancies documented with an estimated date of 
conception before the start of the study treatment or within the 7-day window post IUS 
removal or expulsion.  

All women were contacted by the study sites after end of study to determine if they had 
become pregnant within 3 months after the end of the study treatment or 
discontinuation. One woman in the LCS12 cohort (PID 244119) became pregnant 
during this time period. 

Medical Reviewer’s Comments 
•	 Subject 244119 was a 24 year old woman who had her LCS12 inserted on March 

27, 2008. A vaginal ultrasound exam on that date showed that the IUS was 
intrauterine. The subject prematurely discontinued from the trial on November 
14, 2008 due to post coital bleeding. Prior to the IUS removal an ultrasound 
documented correct intrauterine location and the IUS was removed on November 
14, 2008. At that time, her serum HCG was negative.  The subject was 
contacted by telephone on March 10, 2009 as a routine, 3-month post-study call 
to ascertain whether or not a pregnancy had occurred. During that call, the 
subject reported that she had taken a home pregnancy test and that it was 
positive, but she did not provide (or the site did not record) the date of the home 
pregnancy test. No information was obtained at that time regarding the date of 
the last menstrual period, estimated conception date, or estimated date of 
confinement. Several subsequent attempts to contact the subject by telephone 
were unsuccessful.  A certified letter was sent to the subject on February 10, 
2010. The certified letter was returned to the site on March 28 2010 (notation: 
unable to forward), and no further information has since been obtained.  

•	 A review of the CRF does not document any post study contact with the subject 

December 26, 2012 	 53 

Reference ID: 3236563 



 

 
 

 

Clinical Review 

Ronald J. Orleans, M.D. 

NDA 203159 

Skyla® (levonorgestrel-releasing intrauterine system) 


and no evidence that the subject was ever pregnant. Because of the lack of 
information regarding dating of this pregnancy, the Applicant did not include this 
subject in the primary efficacy analysis.  I agree that the available evidence does 
not warrant the inclusion of this subject as an LCS12 failure.  
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Of the 742 women: 

•	 738 (99.5%) had an LNG-IUS successfully placed. 

o	 LCS12: 239/240 had successful insertions 
o	 LCS16: 245/246 had successful insertions 
o	 Mirena: 254/256 had successful insertions 

The mean treatment duration was: 
� 915 days or 2.51 WY in the LCS12 group   
� 912 days or 2.50 WY in the LCS16 group   
� 895 days or 2.45 WY in the Mirena group  

Medical Reviewer’s Comments 
•	 Evidence for the approval of LCS12 was based only on the pivotal phase 3 study.  

The phase 2 study was submitted as supportive. This study was primarily a dose- 
finding study and was not adequately powered to determine precise PIs for each 
dose. 

•	 The comparators used in this phase 2 study were LCS16 and Mirena.  There 
were no pregnancies in the Mirena arm, which consisted of only 254 subjects. 
This review will concentrate mainly on the LCS12 arm of the study. 

•	 Inclusion criteria for this study included women ages 21 to 40.  The PI is usually 
derived from the 18-35 age group, so only this cohort will be reviewed for 
efficacy. 

A total of 7 pregnancies occurred in this study.  Two of these pregnancies were 
observed in the LCS12 group; an ectopic pregnancy occurred in the second year of 
treatment and an intrauterine pregnancy occurred approximately 2 days post IUS 
removal. Both pregnancies occurred in the 18-35 age group.  

A total of 5 pregnancies occurred in the LCS16 group.  Two of these 5 pregnancies 
were ectopic (40%) and 2 ended in a spontaneous abortion.  The remaining pregnancy 
in this group occurred in a patient who had an unnoticed expulsion of the IUS.  This 
pregnancy was normal and carried to term. 

There were no pregnancies in the Mirena group. 
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6.1.5 Analysis of Secondary Endpoints 

6.1.5.1 Bleeding 

The data on menstrual bleeding were analyzed for the FAS and are based on the 
pooled studies. The occurrence of bleeding was recorded daily using diaries supplied 
by the Applicant. Subjects made daily entries in the diary recording light, normal or 
heavy bleeding (in relationship to the subjects normal menstruation), no bleeding, or 
spotting only, and were instructed to bring the diary to all visits.  

Medical Reviewer’s Comments 
•	 The Applicant used data based on 90-day reference periods over the entire 

course of treatment as recommended by the WHO.  However, at the pre-NDA 
Meeting of July 28, 2011, the Division requested that bleeding data also be 
analyzed in terms of completed 28-day reference periods, as this would be more 
relevant to clinicians.   

•	 Results from the Mirena group from Study A46796 will not be discussed because 
the sample size is too small compared to the sample sizes in the LCS12 and 
LCS16 treatments. 
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6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

The Applicant is currently seeking approval of only one dose of LNG for the IUS. Study 
A52238 is ongoing to provide 5-year data on the efficacy of the LCS16.    

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

Persistence of efficacy and/or tolerance effects was not discussed in the submission. 
Fertility is expected to return rapidly after the removal of the LCS. 

6.1.10 Additional Efficacy Issues/Analyses 

No additional efficacy issues/analyses were presented. 

7 Review of Safety 

Safety Summary 
The bulk of the LCS12 safety database consists of the primary phase 3 study, A52238 
(performed in Europe, North America and South America) and the comparative phase 2 
study A46796 (performed in Europe). All women who were enrolled and had an 
insertion attempt were included in the safety analysis.  A total of 1672 women, including 
1,383 exposed for one year and 993 who completed the 3-year study, were assigned to 
the LCS12 cohort. The population was generally healthy, 18 to 40-year old females 
requesting contraception and predominately Caucasian (82.6%).  Safety was analyzed 
based on data pooled across the two studies. 

The safety profile of LCS12 did not raise any specific safety concerns. 

The most common adverse reactions reported in the clinical trials included bleeding 
pattern alterations, vulvovaginitis, abdominal/pelvic pain and acne/seborrhea.  Other 
drug-related AEs were similar to those that are known to occur with the use of Mirena 
and included ovarian cyst, and dysmenorrhea). The relative frequency of SAEs was 
low. The most common AEs causing discontinuation of study drug were vaginal 
hemorrhage, device expulsion, and acne. The frequencies of the IUS-related and other 
significant AEs did not raise any safety concerns either.  A total of 4 ectopic 
pregnancies occurred during treatment with LCS12, resulting in an overall incidence of 
0.11 per 100 WY (pooled data). There were no significant safety problems found in the 
nulliparous subjects. There were no safety relevant effects observed with regard to 
laboratory tests, vital signs, bone mineral density and other safety parameters 
measured. 

In summary, LCS12 was demonstrated to be safe in women 18-41 years of age for the 
proposed 3 year duration of use. 
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7.1 Methods 

Subjects with both successful and unsuccessful insertions were included in the safety 
evaluation for Study A52238. The assignment of the women to the FAS in Study 
A46796 only included women with a successful IUS insertion.  For the pooled analysis, 
the FAS included data from all randomized women who had an IUS insertion attempt.  
This definition differed from that used in Study A46796 so three women in A46796 were 
used in the pooled FAS but were not part of the Study A46796 FAS population.  Only 
one of these three women was in the LCS12 group. 

Medical Reviewer’s Comment 
•	 The difference between the FAS in the study report for Study A46796 and the 

pooled data is very small and has no impact on the safety assessment. 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

Evidence for the clinical safety of LCS12 is based on the phase 3 study (A52238, 
performed in Europe, North and South America) between 2007 and 2011 and the phase 
2 clinical study (A46796, performed in Europe) conducted between 2005 and 2011.  
The safety data from these studies are presented mainly as a pooled analysis.   

There were some differences between these two studies in population and size.  
•	 The women in Study A52238 (inclusion age 18 to 35 years) were slightly younger 

than those in Study A46796 (inclusion age 21 to 40 years).  The actual age range 
of subjects was 18-35 in Study A52238 and 20 to 41 in Study A46796.    

•	 Subjects in A52238 came from a broader geographic population (Europe, US, 
Canada, South America) than those in Study A46796 (Europe only).   

•	 Study A52238 had a much larger population and a higher proportion of 

nulliparous women than Study A46796. 


Safety variables evaluated were AEs, concomitant medication, laboratory tests, vital 
signs, general physical, breast, gynecological examinations, and pap smears. Safety 
variables of special interest are pelvic inflammatory disease, IUS expulsions and 
perforations, and ectopic pregnancies. Further safety evaluations included rate and 
intensity of dysmenorrhea (Study A52238 only), IUS insertion/removal ease and pain; 
and endometrial safety; and bone mineral density, and hemostatic safety (subgroups in 
Study A52238 only). 

Adverse events were analyzed by age, parity, ethnicity, body mass index, and time.  A 
stratification by age, parity, and/or time was also done for selected safety parameters 
including pelvic inflammatory disease, IUS expulsion, perforation, certain reasons 
leading to discontinuation (progestin-related side effects, bleeding problems or bleeding 
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7.2.2 Explorations for Dose Response 

Two doses of LNG (LCS12 and LCS16) were studied in both the phase 2 and phase 3 
clinical trials. Both doses demonstrated similar efficacy and safety, but approval is 
currently being sought only for the lower of the two doses as a 3-year intrauterine 
contraceptive. 

7.2.3 Special Animal and/or In Vitro Testing 

No specific animal and/or in vitro testing was indicated or required for this application. 

7.2.4 Routine Clinical Testing 

Routine clinical testing, which included gynecological examinations, pap smears, safety 
labs (chemistry, hematology and urinalysis), and pregnancy testing was adequate.  

7.2.5 Metabolic, Clearance, and Interaction Workup 

Not applicable for this submission. 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

Routine evaluations for adverse events possibly related to progestin IUSs were 
performed. 

7.3 Major Safety Results 

7.3.1 Deaths 

There was one death in Study A52238, a suicide in a 20 year-old woman (Subject 
210112) related to problems with depression and an eating disorder.  This subject was 
in the LCS16 cohort. Her death was assessed by the investigator as unrelated to study 
drug. There were no deaths in Study A46796. 

Medical Reviewer’s Comment 
•	 Subject 210112 was a 20 year old Caucasian woman who did not report any 

depression or similar disorders prior to enrollment.  
(b) (6)

A LCS16 was inserted on 
January 11, 2008. She committed suicide in . The reasons for her 
suicide were unknown.  The woman’s friends reported that she had depression 
and eating disturbances.  Due to the subject’s suicide, the LCS12 was never 
removed. 

The table below lists some of the more significant vascular disorder that occurred during 
Studies A52238 and 46796. The only venous thrombotic event that occurred in either 
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Of the 78 SAEs reported in the LCS12 group, 10 (0.6%) were assessed by the 

investigator to be related to the study drug.  The most common study drug- related 

SAEs were ectopic pregnancy (3), ovarian cysts (2), and pelvic inflammatory disease 

(2). Other drug-related SAEs included 1 case of a spontaneous abortion, 1 case of an 

adhesolysis in a woman with a dermoid cyst, and 1 case of abdominal pain. An 

additional case of severe uterine cramps in a 19 year old woman was assessed by the 

investigator as being related to protocol required procedures but not drug related.   


Of the 78 subjects in the LCS12 group who experienced an SAE, 15 (0.9%) 

discontinued the study. Of the 10 subjects with drug-related SAEs, 7 had the drug 

withdrawn and 3 continued therapy with LCS12.      


Medical Reviewer’s Comments 
•	 Only a total of 10 of the SAEs were considered by the investigator to be related 

to use of LCS12. Although there were 4 ectopic pregnancies reported in the 
LCS12 group, one occurred in a patient with a bicornuate uterus and was not 
considered by the investigator to be drug-related. 

•	 The SAE profile was similar between the two treatment groups.  It is of interest 
that the rate of ectopic pregnancy in the LCS16 group was more than twice that 
in the LCS12 group 

7.3.3 Dropouts and/or Discontinuations 

The frequency of women who discontinued study drug due to an AE or SAE is shown 
below for the pooled data. In the LCS12 cohort, a total of 361 subjects who terminated 
prematurely from the study (21.6%) did so due to an AE and 15 subjects (0.9%) 
discontinued due to an SAE, for a total of 23% of discontinuations occurring due to an 
AE. 
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Medical Reviewer’s Comments 
•	 Based on the review of the data submitted to the NDA, we made the following 

determinations regarding the risk of ectopic pregnancy with LCS12: 
o	 The overall incidence of ectopic pregnancy in the LCS12 group was 4 out 

of a total of 1672 subjects or 0.2%. The incidence rate of ectopic 
pregnancy in nulliparous subjects was 2 out of 608 or 0.3%.  In parous 
subjects, the incidence rare was 2 out of 1064 subjects or 0.2%. These 
rates of occurrence are very similar. 

o
 The ectopic rate PI for LCS12 based on the 4 ectopic pregnancies across 
the two studies was calculated by the FDA statistician to be 0.20 for 
nullips and 0.11 for parous women at Year 1 and 0.17 for nullips and 0.08 
for parous women at Year 3.   

o	 The PIs for ectopic pregnancies are greater in the nulliparous subjects 
than in the parous subjects for both the first year of use and the 
cumulative three years of use.  However, for both time points, the 
numbers are small and the confidence intervals overlap.  Therefore, based 
on the pooled studies submitted for review, I cannot conclude that the risk 
of ectopic is greater in nulliparous subjects. 

o	 The European concerns regarding the increased risk of ectopic pregnancy 
with LCS12 were based on cross-study comparisons with Mirena.  Cross-
study comparisons are difficult to make, as the demographics of study 
populations can vary markedly.  

o	 Based on data from the 2 pivotal studies, the risk of an ectopic pregnancy 
with this product is very low (0.2%) and is similar to the risk of ectopic with 
Mirena (0.1%). 

o	 If this product is approved, the risk of ectopic pregnancy will be clearly 
labeled in W+P. 

o	 Data from the 2 clinical trials submitted for review do not support the 
speculation that lowering the LNG dose in the IUS may increase the rate 
of ectopic pregnancy. In a pooled analysis of the two studies submitted, 
the rate of ectopic pregnancy in the LCS16 group was more than twice 
that in the LCS12 group. 

7.3.4.2 Infections 

Pelvic inflammatory disease and endometritis are historically associated with IUD use. 

Pelvic Inflammatory Disease (PID) 
The diagnosis of PID was made according to the investigator's clinical assessment.  A 
diagnosis of PID necessitated removal of the IUS, and the woman was considered as 
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Medical Reviewer’s Comment 
•	 Based on this limited data, there is no evidence to assume that return to fertility 

with LCS12 is a significant problem.  

Data to support use of new inserter 
Because the proposed to-be-marketed “ (b) (4)  inserter was not used in the phase 2 
and phase 3 clinical trials, the Division believed more data was needed to support the 
safety of this device. On July 24, 2012, the Division submitted a Clinical Information 
Request to Bayer for an update of all safety data collected in their ongoing studies 
utilizing this inserter.  The specific items in this request and Bayer’s responses are listed 
below. 

Bayer’s Response to the July 24, 2012 FDA Clinical Information Request 
Bayer has updated safety information from 3 ongoing phase 3 studies (Protocols 13362, 
13363, and 14371) that utilized the to-be-marketed LCS12 inserter. Bayer’s response 
covers the reporting interval subsequent to the 4-month Safety Update Report cut-off 
date of January 31, 2012 through July 20, 2012.  The responses are tabulated by 
protocol. 

Medical Reviewer’s Comment 
• A review of the 4-month Safety Update Report can be found in Section 7.7.1. 

Division Information Request 1 
The Division requested all available data obtained subsequent to the 4-month Safety 
Update Reporting period ending January 31, 2012 regarding the to-be-marketed 
inserter. This would include any additional data from Protocol 13362 as well as new 
data, if available, from Protocols 13363 and 14371, both of which initiated enrollment in 
September, 2011.  

Bayer Response 
Three ongoing studies are being performed using the to-be-marketed inserter. 
Through July 20, 2012, 963 subjects who were randomized to LCS12 had an insertion 

(b) (4)

(b) (4)attempt with the inserter. A total of 800 (83%) of these subjects were 
nulliparous. 
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appears slightly lower, although this may reflect the shorter follow-up time in the 
three studies. 

Division Information Request 3 
The Division requested that Bayer provide narrative summary data for study subjects in 
Study 13362 who underwent sonograms to verify appropriate intrauterine placement of 
the LCS. This should include (1) the criteria for "investigator discretion" to do a 
sonogram and (2) percentage of study subjects at these sites who had placement 
sonograms vs. those who did not. 

Bayer Response 
Protocol 13362 includes routine post-insertion ultrasound examinations only in subjects 
randomized to LCS12 in Germany and Austria.  In the other countries, post-insertion 
sonography was not routinely performed.  The ultrasound exams done in Germany and 
Austria were done primarily to obtain information on the silver ring rather than to confirm 
IUS placement. The number of subjects in Study 13362 with post-insertion sonograms 
total 279. A total of 185 of the 279 subjects with successful LCS12 insertions (66%)  
have a specific IUS location noted on the sonogram report.   

Medical Reviewer’s Comments 
•	 The data on intrauterine placement are limited because this apparently was not 

the objective of the ultrasound examination. It is likely that the 66% rate of 
intrauterine insertion is so low because for other subjects the report did not 
mention the IUS location, not because the IUS was extra-uterine. 

•	 The data submitted by Bayer from the ongoing trials are reassuring regarding the 
(b) (4)safety and efficacy of the inserter. The data do not provide any 

evidence that this inserter is less effective or less safe than the inserter used in 
the phase 2 and phase 3 clinical trials. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

The most frequently reported AEs were reported using MedDRA (version 14.0). 
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7.5.4 Drug-Disease Interactions 

No drug-disease interactions were studied. 

7.5.5 Drug-Drug Interactions 

No drug-drug interaction studies were performed for this NDA application.  Class 
labeling for progestins includes a section on drug-drug interactions, which will be 
included in the LCS12 label. 

7.5.6 Bone Mineral Density 

Bone mineral density was measured at the lumbar spine using DXA in a subgroup of 
205 women (LCS12, 102 women; LCS16, 103 women) in Study A52238 only.  Baseline 
measurements were compared with measurements at Month 12, Month 24 and End of 
Study or premature discontinuation. Percentage changes were calculated.  There was 
a slight increase in mean BMD at both anatomic sites at all three post-baseline visits in 
both treatment groups. For the LCS12 treatment group, the mean BMD increase in the 
lumbar spine was 0.02% and in the total hip was 0.01%. 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

No human carcinogenicity trials were indicated or performed. 

7.6.2 Human Reproduction and Pregnancy Data 

The transfer of LNG from the maternal plasma via breast milk to the infant was studied 
after insertion of an LNG-containing IUS initially releasing 20 μg/day of LNG (Mirena). 
The study revealed a lower LNG percentage transfer from maternal serum to breast 
milk (about 12%) and relatively higher percentage LNG transfer from breast milk to the 
infant’s serum (about 75%). The total amount of LNG excreted per day in 600 mL 
breast milk is low and is approximately 0.2% of a daily dose of 20 μg. 

Medical Reviewer’s Comments 
•	 LNG is transferred to the infants’ circulation via the breast milk; this is noted in 

labeling for Mirena and other LNG contraceptives, and will be labeled for Skyla.  
•	 In general, no adverse effects have been found from the small amounts of 

progestins that pass into the breast milk of nursing mothers.     
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7.6.3 Pediatrics and Assessment of Effects on Growth 

No effect on growth or development has been observed in infants’ breast fed by users 
of 20 μg/day LNG-IUS, compared with infants of copper IUD users. 

7.6.3.1 Pediatric Research Equity Act (PREA) 

In accordance with PREA, all applications for new active ingredients, new indications, 
new dosage forms, new dosing regimens, or new routes of administration are required 
to contain an assessment of the safety and effectiveness of the product for the claimed 
indication(s) in pediatric patients unless this requirement is waived, deferred, or 
inapplicable. 

Based on the intended use of the product, Bayer proposed to address the PREA 
requirements for LCS12 as follows: 

•	 Because contraception is not needed and LCS12 will not be indicated in pre­
menarchal patients, Bayer requested a partial waiver from pediatric study 
requirements for these patients. 

•	 Because the reproductive physiology of post-pubertal adolescent females less 
than 17 years of age is similar to that of other women of reproductive age, Bayer 
requested that the PREA requirements for post-menarchal pediatric patients be 
deemed fulfilled by extrapolation of adult data. 

The Division agreed with Bayer’s requests and met with the Pediatric Review 
Committee (PeRC) on August 15, 2012. 

Medical Reviewer’s Comments 
•	 The Division’s recommendations regarding the partial waiver for premenarchal 

girls and data extrapolation from adult to postpubertal females was accepted by 
the PeRC. No PREA postmarketing requirement will be needed for this 
submission 

•	 As discussed in Section 7.7.1.6 of this review, Bayer is currently conducting a 
phase 3b trial in adolescent women in Europe to investigate the safety of LCS12 
in users between menarche and the age of 18 (Protocol 14371).  The study is 
being conducted in accordance with the Pediatric Investigation Plan as approved 
by the EMA’s Pediatric Committee.  The study will enroll 300 women and is 
focusing on the assessment of AEs, bleeding patterns, discontinuation rates, 
ease and pain of insertions and removals, expulsion risks and adequate 
counseling in the adolescent population. The treatment duration is one year with 
an option to continue LCS12 use and observation in the study up to three years.  
The PeRC recommended that we request the data obtained from the completed 
study to support the safety profile of LCS12 in adolescent women. 
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7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

Not applicable for this submission. 

7.7 Additional Submissions / Safety Issues 

7.7.1 The 4-Month Safety Update Report   

A 4-Month Safety Update Report (PSUR) was received on April 5, 2012 and covered 

the period from September 1, 2011 to January 31, 2012. 


This report includes safety information obtained during the reporting interval from 5 

ongoing LCS clinical trials (Protocols 310442 [extension phase of Study A52238], 

91775, 13362, 13363, and 14371).  Three of these studies (Protocols 13362, 13363, 


(b) (4)and 14371) are being performed using the modified 
 IUS inserter, which is of 

the same design as will be used for the marketed product.  See Appendix 2. 


No deaths were reported during the reporting period from September 1, 2011 to 

January 31, 2012. 


7.7.1.2 Protocol 310442 (Extension phase of the primary study A52238) 

This extension phase was limited to LCS16 users only.  Safety information was 
obtained from 650 WY of exposure in this group.  Two SAEs were reported.   

•	 Subject 120629 was a 24 year old Caucasian woman who had a uterine 

perforation. 


•	 Subject 24437 had an episode of severe depression. 

7.7.1.3 Protocol 91775 

This is a phase 3, multicenter, open-label, single arm study evaluating the efficacy, 
safety, and pharmacokinetics of LCS12 for up to 3 years in women 18 to 40 years of 
age in China, Korea and Australia. Safety information was obtained from 1640 WY of 
exposure to LCS12. 

The most frequently (i.e., more than 5% in LCS12-treated women) reported AEs by 
MedDRA preferred term were: 

•	 Nasopharyngitis in 62 women (6.7%) 
•	 Upper respiratory tract infection in 186 women (20.1%) 
•	 Vulvovaginal candidiasis in 48 women (5.2%) 
•	 Headache in 54 women (5.8%) 
•	 Ovarian cyst in 139 women (15.0%) 
•	 Uterine cervical erosion in 52 women (5.6%) 
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include evaluation of tolerability and bleeding patterns over 18 months of use.  Women 

in the LCS12 arm will be able to continue treatment for the full intended 3 year duration 

of use. 


A total of 645 subjects were screened, of which 78 were screen failures and 567 were 

randomized, approximately 1:1 as follows: 282 subjects to LCS12 and 285 subjects to 

Yasmin. Of the 282 LCS12 subjects randomized to LCS, 279 had an insertion attempt 

and 3 LCS12 subjects discontinued the study and did not have an insertion attempt.
 

The mean age for LCS12 subjects in this study was 23.8 years (SD – 3.0 yrs) and 216 

(77.4%) of these subjects were nulliparous subjects.  All 279 subjects had successful 

LCS12 insertions; however, 3 (1.1%) of the subjects required a second insertion 

attempt. 


This trial was the first study to use only the modified IUS inserter design that is 

proposed for use with Skyla, and an interim analysis was provided for in the protocol to 

evaluate insertion-related information. The interim analysis was done after all LCS 

insertions and the associated 1 month follow up visits had been completed.   


Ultrasound was performed after insertion in a subset of subjects in Austria and 

Germany at the discretion of the investigator.  Data on ultrasound exams was not 

planned to be included in the interim study report. However, the Applicant states that 

data on file demonstrated that, as of May 22, 2012, a total of 182 subjects in the LCS12 

arm underwent at least one ultrasound exam following LCS12 insertion (159 on the 

same day as the insertion or within the period between the insertion and the 1 month 

follow up, the remainder done some time after the 1 month follow up).  The Applicant 

states that, in all cases, proper intrauterine placement was confirmed.   


Safety information was obtained from 220 WY of exposure to LCS12 in this study.   


The most frequent (i.e., more than 5% the LCS12 treatment group) were: 

• Abdominal pain in 18 women (6.5%) 
• Headache in 17 women (6.1%) 
• Dysmenorrhea in 30 women (10.8%) 
• Ovarian cyst in 14 women (5.0%) 
• Acne in 14 women (5.0%) 

A total of 4 SAEs were reported as of January 31, 2012.  These were cervical dysplasia, 
malignant melanoma, a cruciate ligament injury to the right knee and a case of 
appendicitis. None of these events were deemed causally related to LCS12 by either 
the Applicant or the investigator.    
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9.1 Literature Review/References 

Gemzell-Danielsson K. A randomized, phase II study describing the efficacy, bleeding 
profile, and safety of two low-dose levonorgestrel-releasing intrauterine 
contraceptive systems and Mirena Fertil Steril 2012:97616-22 

Medical Reviewer’s Comment 
• This article reports on the findings of the phase 2 study A46796.  

9.2 Labeling Recommendation 

Labeling is currently under review. The proposed label is undergoing revisions in order 
to better harmonize with the current Mirena label.  As of this date, no major labeling 
issues are anticipated. 

9.3 Advisory Committee Meeting 

No Advisory Committee Meeting was indicated or held. 
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