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contraception, is to reduce the number of scheduled bleeds to four per year in contrast 
to 13 scheduled withdrawal bleeds per year with a conventional 28-day cycle OC. 

Seasonique (NDA 21-840) was the second extended-cycle OC approved by the FDA 
(May 25, 2006). Seasonique, like Seasonale, is a 91-day extended regimen 
combination OC with LNG 150 mcg/EE 30 mcg, administered orally for 84 days.  The 
novel feature of Seasonique was the use of 7 days of EE 10 mcg monotherapy 
substituted for the 7 day placebo period utilized in Seasonale.  No unusual safety issues 
were observed in the primary clinical trials supporting the approval of either Seasonale 
or Seasonique. 

Lybrel (NDA 21-864) was approved by the FDA in May of 2007.  Lybrel is a 365-day 
extended cycle combination OC that does not include a hormone-free interval.  The 
dosage regimen is one tablet containing LNG 90 mcg/EE 20 mcg given daily. 

Lo Seasonique (NDA 21-262, Duramed Research, Inc) is an extended-cycle, low-dose 
OC regimen, containing LNG 100 mcg and EE 20 mcg as a combination tablet taken for 
84 days followed by EE 10 mcg alone as monotherapy for 7 days.  The active 
combination of LNG/EE in a 5:1 ratio that is taken daily on days 1-84 is the same active 
drug component of currently marketed “low-dose” OCs such as Alesse and Levlite. 

Quartette is a somewhat unique OC because it combines an ascending dose LNG/EE 
regimen with the EE 10 mcg monotherapy given during Days 85-91 of the cycle as 
follows: 

o 42 days combination therapy of 20 mcg EE/150 mcg LNG followed by 
o 21 days combination therapy of 25 mcg EE/150 mcg LNG followed by 
o 21 days combination therapy of 30 mcg EE/150 mcg LNG followed by 
o 7 days of 10 mcg EE 

The Applicant’s rationale for the proposed regimen is that the gradual increase in EE 
dose may provide better protection against unscheduled (“breakthrough”) bleeding or 
spotting than the sustained lower concentrations of EE in LoSeasonique. Furthermore, 
the Applicant believes that the stepwise increase may be better suited to preventing 
these effects as compared to the persistent higher concentrations of EE in Seasonique, 
which may desensitize the estrogen receptors. The clinical trial data did not show any 
particular advantage over other COCs. 

2.3 Availability of Proposed Active Ingredient in the United States 

Ethinyl estradiol is the most commonly used estrogen in combination oral 
contraceptives, with nearly 50 years of marketing experience. 

Levonorgestrel has been studied since the early 1950s and has been marketed in 
COCs since the 1960s. 
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2.4 Important Safety Issues with Consideration to Related Drugs 

COCs as a general class have a number of safety issues that have been well- 
recognized since their introduction in the 1960s. The following adverse events represent 
the major concerns described in contraceptive labeling: 

•	 Vascular events, which may be fatal, including: 
o	 Deep venous thrombosis, pulmonary embolism, other venous thromboses 
o	 Myocardial infarction (especially in women >35 years who smoke) 
o	 Stroke (both ischemic and hemorrhagic types reported) 

•	 Hepatic adenomas, hepatic nodular hyperplasia, cholestasis 
•	 Blood pressure increase 
•	 Gallbladder disease 
•	 Headaches 
•	 Irregular uterine bleeding, amenorrhea, oligomenorrhea 
•	 Nausea 
•	 Breast tenderness 
•	 Mood changes 
•	 Hypertriglyceridemia 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

IND 72,290 was opened on 5/31/2006. A PIND Type B Teleconference post held on 
August 7, 2006. Important points discussed at this meeting were a Division 
recommendation to remove restrictions based on BMI, due to the importance of having 
adequate clinical data on overweight subjects.  

A pre-NDA meeting was scheduled for June 23, 2009 but withdrawn when the Applicant 
received the DRUP written responses to their questions. Pertinent clinical comments 
expressed by the Division are the following: 

o	 The primary efficacy analysis should be based on the PITT population (all 
women ages 18-35 who completed at least one 28-day cycle of therapy) and 
exclude all 28-day cycles where any other birth control method (including 
condoms and emergency contraception) was used, unless a pregnancy occurred 
in such a cycle. 

o	 The 28-day cycle Pearl Index calculation should be revised to 

Pearl Index= (100) x (number of pregnancies) x (13 cycles/year) 


(total number of 28-day cycles completed)  

In the additional evaluation of pregnancy rates calculated by the life table 
method, provide data based on 28-day cycles as well as by 91-day cycles. 

o	 Specify how pregnancies will be dated (e.g., based on last menstrual period, first 
trimester ultrasound, etc.). 
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Medical Officer’s Comment:  
o	 Overall, this Applicant has experience in developing COCs such as NDA 21-

544 (Seasonale), NDA 21-840 (Seasonique), NDA 22-262 (LoSeasonique). 
Therefore, the Applicant did not require extensive guidance in development of 
this product, Quartette. 

o	 Even though this was a 91-day cycle regimen, the Division typically evaluates 
primary efficacy endpoint, PI, according to 28-day cycles. This approach 
retains more data as if another birth control method is used in a cycle, only 28 
days of data, rather than 91 days, need to be excluded as unevaluable. 

2.6 Other Relevant Background Information 

Relevant INDs, NDAs, BLAs and DMFs: IND 072290, NDA 21-544 (Seasonale), NDA 
(b) (4) (b) (4)21-840 (Seasonique), NDA 22-262 ( LoSeasonique), DMF for LNG and DMF 

for EE. 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The Applicant provided statements in their pivotal phase 3 Trial 301 and phase 2 Study 
DR-ASC-201 that the study met all local legal and regulatory requirements. Protocols 
and protocol amendments were reviewed and approved by each of the study sites’ 
Independent Ethics Committee (IEC) or Institutional Review Board (IRB). The studies 
were conducted in accordance with the ethical principles that have their origin in the 
Declaration of Helsinki and the International Conference on Harmonization (ICH) 
guideline E6: Good Clinical Practice (GCP). 

The FDA’s Office of Scientific Investigations (OSI) investigated 3 clinical sites at the 
request of DRUP (Table 3). These sites were chosen primarily based on the number of 
subjects (Site 034, N=184), incorrect coding of the subjects (Site 079: Lost to follow-up 
pregnancy, miscoded disposition and relatively large number of subjects enrolled, 
N=62), an investigator with financial conflict of interest (Site 071) and lack of recent 
inspections. The data from these sites was deemed acceptable by OSI with no evidence 
of discrepancies or regulatory violations. 
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•	 The Pharmacology Toxicology (P/T) reviewer, Dr. Raheja states following in 
his review: P/T recommends approved of NDA 204061 for prevention of 
pregnancy. 

4.4 Clinical Pharmacology 

Mechanism of Action 

Quartette lowers the risk of becoming pregnant primarily by suppressing ovulation.  
Other possible mechanisms may include cervical mucus changes that inhibit sperm 
penetration and endometrial changes that reduce the likelihood of implantation. 

Absorption 
Levonorgestrel is completely absorbed after oral administration (bioavailability nearly 
100%) and is not subject to first-pass metabolism. Ethinyl estradiol is absorbed from the 
gastrointestinal tract but, due to first-pass metabolism in the gut mucosa and liver, the 
bioavailability of ethinyl estradiol is approximately 40%.  Maximum plasma 
concentrations occur within 2 hours after oral administration.  
Systemic exposure to ethinyl estradiol following administration of Quartette increases 
linearly in an approximate dose-proportional manner over the range of doses within this 
product. Systemic exposure to EE (as assessed by AUC) at steady state following 
administration of Quartette is approximately 20% higher than expected based on single-
dose data. This may be due in part, to increased SHBG levels that are induced by 
ethinyl estradiol, and a possible reduction in hepatic metabolic capacity. 
Food Effect 
The effect of food on the rate and the extent of levonorgestrel and ethinyl estradiol 
absorption following oral administration of Quartette has not been evaluated.  The 
phase 3 study dosing was done without regard to meals and based on experience with 
the drugs containing LNG/EE, there is no concern related to impact of a food effect. 
Renal or Hepatic Impairment 
The pharmacokinetics of Quartette tablets have not been studied in subjects with renal 
impairment. No studies have been conducted to evaluate the effect of hepatic disease 
on the disposition of Quartette. However, steroid hormones may be poorly metabolized 
in patients with impaired liver function.  Acute or chronic disturbances of liver function 
may necessitate the discontinuation of COC use until markers of liver function return to 
normal. 
Overall Assessment 
The primary Clinical Pharmacology Reviewer, Sayed Al Habet, PhD stated the following 
in his review: ‘The NDA can be filed from the clinical pharmacology perspective.’  

Dr. Al Habet did not request any Phase 4 commitments. 
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5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 Trial 301 

5.3.1.1Study Title / Study Dates 

“A multi-center, open-label study to evaluate the efficacy and safety of a combination 
oral contraceptive regimen for the prevention of pregnancy in women” 

Original Protocol Final Issue Date: 22 July 2009 
Amendment 1 Final Issue Date: 10 May 2010 

The study ran from 08 October 2009 to 09 September 2011. 

5.3.1.2 Ethics 

The Applicant stated that: 
•	 The protocol, protocol amendments, and informed consent documents were 

reviewed and approved by an Investigational Review Board (IRB) in accordance 
with the provisions of 21 CFR Part 56. 

•	 The study was carried out in accordance with Good Clinical Practice (GCP) and 
the United States (US) Code of Federal Regulations, Title 21. These standards 
respect the following guidelines: International Conference on Harmonization 
(ICH) Harmonized Tripartite Guideline, the Guideline for Good Clinical Practice, 
and the Declaration of Helsinki and amendments. 

5.3.1.3 Study Sites 

In Trial 301, 98 study sites screened and randomized subjects. All sites were in the 
USA. 

5.3.1.4 Study Objectives 

The primary objective of this study was to demonstrate the efficacy and safety of a 91
day combination OC regimen (Quartette), utilizing ascending EE doses during the 84
day cycle of EE/LNG followed by 7 days of EE; this regimen was followed for 1 year in 
women desiring pregnancy prevention. 

No secondary objectives were defined in the protocol. 
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5.3.1.5 Study Design 

Trial 301 was designed as a phase 3, multicenter, open-label, uncontrolled clinical trial.  
The trial was designed to run for 4 cycles (91 days per cycle). The drug dosages 
changed in a phasic manner in each cycle, as shown below: 

o	 42 days combination therapy of 20 mcg EE/150 mcg LNG followed by 
o	 21 days combination therapy of 25 mcg EE/150 mcg LNG followed by 
o	 21 days combination therapy of 30 mcg EE/150 mcg LNG followed by 
o	 7 days of 10 mcg EE 

This dose regimen was chosen based on the bleeding profile of the three regimens 
evaluated in the phase 2 dose-finding study.  

The study consisted of a Screening Period (4 weeks), a Treatment Period (12 months), 
and a Post-Treatment Period (3 weeks). 

The study plan called for 3,600 heterosexually active women aged 18 to 40 and at risk 
of becoming pregnant to be enrolled to achieve a minimum of approximately 20,000 
twenty-eight-day cycle-equivalents and 1,670 subjects completing the planned 1-year 
duration of treatment. The pregnancy rate was to be assessed in terms of the Pearl 
Index and by life table methods. 

All pregnancies occurring during the study and within 30 days after the end of treatment 
were assessed to determine their relationship to the use of study drug. Pregnancies 
found to have an estimated date of conception within 7 days after the last study 
treatment (whether this was a combination tablet or an EE-alone tablet) were to be 
counted as “on-drug” pregnancies. 

All subjects were to complete a daily diary to record IP use, occurrence/severity of 
bleeding or spotting (B/S), the use of condoms or other contraceptive methods, and the 
use of concomitant medications. 

All subjects were to be “Sunday starters” and remain “Sunday starters” throughout the 
duration of the study. 
o	 New Starts or Prior Users who are not currently using a hormonal contraceptive 

were to initiate IP on the first Sunday following the first day of bleeding for the 
menses that is concurrent with or follows the Enrollment Visit.  

o	 Continuous Users who are currently Sunday Starters were instructed to complete 
their current cycle of therapy and initiate IP on the Sunday they would normally have 
begun their next cycle of OCs. Continuous users on an extended cycle OC did not 
have to complete an entire 91-day extended cycle. Subjects could stop at the end of 
28 days or 56 days and then start IP. 
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o	 Continuous Users who were not Sunday Starters were to initiate IP on the first 
Sunday following the last day of active hormonal administration from their prior 
contraceptive regimen. 

Medical Officer’s Comment: 

The proposed labeling describes only a Sunday Start, which is consistent with 

the clinical trials practice. 


Subjects could have been withdrawn from the study at the discretion of the investigator 
or Applicant due to poor compliance with protocol requirements or IP use. 

Subjects agreed to routinely use the study OC as their only birth control method (BCM). 
However, subjects were instructed that another non-hormonal BCM (such as condom, 
spermicides, or contraceptive sponge) must be used as a back up for the first 7 days of 
IP use and in situations where 2 or more pills in a row were missed. 

5.3.1.6 Key Inclusion Criteria  

1. Sexually active females who are at risk for pregnancy   
2. Age 18 through 40 years at the time of the Screening Visit 
3. Able to complete all study procedures, including the required diaries and all study  

visits 
4. Agree to routinely use study OC as their only BCM during the study. When 

intermittent therapies with drugs known to interact with OCs were initiated,  
another non-hormonal BCM was to be used for the entire time the subject 
received the therapy and for a minimum of 7 days following discontinuation of 
the medication 

5. For all subjects not currently using extended cycle contraception, subjects must 
have a history of regular (approximately monthly) spontaneous menstrual cycles, 
or withdrawal bleeding episodes, for the 3-month period preceding the Screening 
Visit. For subjects using extended cycle contraception, subjects must have 
completed a minimum of 1 extended cycle, including a withdrawal bleed prior to 
beginning the extended cycle and a withdrawal bleed at the completion of the 
cycle prior to the Screening Visit.  

5.3.1.7 Key Exclusion Criteria 

1. Any condition (history or presence of) which contraindicates the use of 
combination OCs, including: thromboembolic disorders, cerebrovascular or 
coronary artery disease or myocardial infarction, diabetes mellitus, migraine 
headaches with focal, neurological symptoms; chronic renal disease; 
uncontrolled or untreated hypertension (BP ≥ 140/90 mmHg), cholestatic 
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jaundice; estrogen-dependent neoplasia; undiagnosed abnormal genital bleeding 
(within 180 days); Impaired liver function, hepatic adenomas or carcinomas;  

2. Breastfeeding 
3. History of alcohol abuse, illegal drug user; use of drugs that, as stated in the 

product labeling, require simultaneous use of contraceptives (e.g., isotretinoin 
[Accutane]) 

4. History of being Human Immunodeficiency Virus (HIV) or Hepatitis C positive  
5. History of having received injectable hormone therapy (e.g. Depo-Provera) within 

the 6 months prior to the Screening Visit or having a progestin-releasing 
intrauterine device (IUD) in place within 1 month prior to the Screening Visit or 
had a contraceptive implant removed within 1 month prior to the Screening Visit; 
use of non-contraceptive sex hormonal therapy, administered by any route, 
within 3 months prior to the Screening Visit  

6. Routine, concomitant use of additional forms of contraception (diaphragm, 
spermicides, contraceptive sponge, condoms) except as specified in the protocol. 
A subject who routinely requires use of a condom for protection from sexually 
transmitted diseases (STDs) 

7. Hyperlipidemia on Screening (fasting cholesterol level >260 mg/dl; fasting 

triglyceride level >300 mg/dl) 


8. Low-grade squamous intraepithelial lesion (LSIL) or worse on screening Pap 
smear. Any other abnormal finding on the Pap smear that the investigator 
considers clinically significant. Investigator’s decision was documented  

9. Has participated in any clinical investigation utilizing an investigational drug or 
medical device or requiring invasive gynecological procedures within the 30 days 
prior to the Screening Visit. 

5.3.1.8 Study Procedures 

Clinic visits occurred approximately monthly during Cycle 1, twice during Cycle 2, and 
once each during Cycles 3 and 4 (Visits 2-8). Visits could be conducted earlier than 
specified in the protocol with approval from the Applicant. Visits conducted later than 
specified in the protocol that result in a lapse in use of study drug were documented as 
a protocol violation and may have resulted in the subject being withdrawn from the 
study. At Visit 0, subjects who were continuous users but did not want to continue their 
current method for any reason but remained eligible were offered Portia as a bridge 
while completing Screening assessments until they were able to start IP. 

Subjects were contacted by telephone: 
o	 approximately 3 days following the anticipated IP start date to confirm onset of 

the subject’s menses, commencement of IP, and date of last use of the active 
hormonal component of their previous birth control method, if applicable  
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The IP and a Subject Information Sheet were given to subjects at Visits 1-7. At Visit 7, 
subjects were counseled on contraceptive options following their last dose of IP. At Visit 
8/Early Withdrawal, subjects were offered a 28-day pack of Portia (provided to sites by 
the Applicant) with a copy of the Portia Subject Information Sheet.  

Visit 9 was required for all subjects who took one or more doses of IP. However, Visit 9 
did not need to be completed for subjects who had IP dispensed but never took it. 

Medical Officer’s Comments: 

The trial design is consistent with other approved contraceptive trial designs. 


Subject Diary 
Subjects completed a paper diary on a daily basis beginning with the first day of IP and 
continuing through the last dose of IP. IP use, occurrence/severity of bleeding or 
spotting (B/S), the use of condoms or other contraceptive methods, and the use of 
concomitant medications were recorded. 

Compliance with IP use was assessed by pill counts at scheduled study visits and 
subject daily diary completion. Subjects were to bring their pill pack(s) with them to each 
study visit and return all remaining pill packs at the Final Study Visit or Early Withdrawal 
Visit. A photocopy of all returned pill packs was added to the permanent study record 
for each subject. 

Withdrawal of Subjects 
Any subject who withdrew from the study prematurely was required to return the IP (all 
used and unused pill packs), and the subject daily diary, and was requested to complete 
all the procedures described for the Visit 8/Early Withdrawal Visit and Visit 9/Final Study 
Visit. The reason(s) the subject was withdrawn or requested withdrawal from the study 
was specified on the electronic case report form (eCRF) along with the date of study 
withdrawal and the date of discontinuation of IP.  

Subjects could be withdrawn from the study at any time for any reason. Possible 
reasons for termination included the following:   

o	 Any condition or abnormal laboratory finding, which in the opinion of the 

investigator or the Applicant contraindicates the continued use of OCs   


o	 Subject requests withdrawal from the study  
o	 An AE that makes subject continuation impossible or inadvisable   
o	 Pregnancy 
o	 Discovery that an enrolled subject did not meet or does not continue to meet the 

protocol entrance criteria 
o	 Subject requires chronic therapy with a prohibited medication   
o	 Subject non-compliant or lost to follow-up 
o	 Subject non-compliant with diary completion and/or IP use  

24 


Reference ID: 3266085 



 
 

 
 

 
   

 
 

 

 

 

 
 

 
 

 

Clinical Review-Draft 

Vaishali Popat, M.D., M.P.H.
 
NDA 204061
 
Quartette (levonorgestrel/ethinyl estradiol)
 

o	 Involvement in a study using any additional experimental drug or device or 
requiring invasive gynecological procedures 

o	 Applicant termination of the study or site 

If a subject was lost to follow-up, the early withdrawal date was defined as the date of 
last contact. 

5.3.1.9 Primary Efficacy Variable 

The primary efficacy analysis was based on the Pearl Index in the group of women 18
35 years of age based on all at-risk cycles; i.e., those in which no other method of birth 
control was used. The 95% CIs for the Pearl Indices and life table estimates were also 
computed. 

The Pearl Index is a derived variable and the algorithm for derivation is given below. 
Pregnancies considered ‘On-drug’ by the Applicant had to satisfy the following criteria: 
• Pregnancy is defined as a positive pregnancy test 
• 	 Pearl Index calculation includes all pregnancies conceived from IP start date to 7 

days after intake of the last tablet. 
• Each subject’s treatment duration was broken down into 28-day cycles starting from 
their first dose date. 

5.3.1.10 Secondary Variables 

Cumulative pregnancy rates at the end of the treatment period (following completion of 

four 91-day cycles) were determined using the life table method. Time intervals were 

based on cycle duration; i.e., 91 days. The 95% confidence intervals were presented for 

the life table estimates of cycle-specific pregnancy rate. 


The secondary variables were the descriptive parameters of bleeding/spotting. Total 

number of days of bleeding and/or spotting (withdrawal menses [scheduled bleeding] 

and unscheduled bleeding) reported by study subjects in the daily diary were to be 

summarized using descriptive statistics for each 91-day cycle. The results of these 

analyses will be presented in the safety section. The definitions for bleeding patterns 

are presented here. 


Bleeding/Spotting
 
The following definitions were employed to analyze bleeding/spotting in Study 103. 
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5.3.1.11 Statistical Analysis Plan 

Population definitions: 
Safety Cohort: All subjects who received at least 1 dose of IP were included in the 
safety cohort evaluated for safety (i.e., Adverse Events (AEs), vital signs, and laboratory 
results). Subjects for whom pill intake could not be verified were included, with the 
assumption that they took at least 1 dose. 

Intent-to-Treat Cohort (ITT): All enrolled subjects who completed at least one 28-day 
cycle of IP (a partial cycle in which a subject became pregnant was considered a 
complete 28-day cycle) were included in the ITT cohort. The ITT cohort was used for all 
endpoints other than pregnancy. 

o	 Treatment compliance:  per the SAP, treatment compliance was to be derived as 
the percentage of pills taken of the total dispensed at the start of each 91-day 
cycle. In order to be consistent with the other OC studies, treatment compliance 
was derived using the total number of pills taken according to the drug 
accountability logs in the eCRFs divided by the exposure to IP in days, times 
100. 

o	 Per guidance received on March 29, 2012 from the Division, bleeding analyses 
were evaluated after stratification by weight (90 kg and ≥ 90 kg), BMI (< 30 
kg/mg2 and ≥ 30 kg/mg2), age (< 30 years and ≥ 30 years), smoking (yes and 
no), and race (Caucasian and other). No formal statistical comparisons were 
made between these subgroups. 

Imputation 
No specific procedure was used to impute missing data. Only subjects who had actual 
recorded data for a particular endpoint at the time of interest were included in the 
evaluation of the endpoint. Bleeding data from incomplete cycles were not included in 
the original analysis. 

5.3.1.12 Analysis of Safety 

The safety monitoring employed in this protocol included medical history, physical 
exams, vital signs monitoring, safety labs, pap smears, bleeding pattern assessment 
and adverse event (AE) reporting. The MedDRA coding dictionary was used to assign 
preferred terms to adverse events. 

Laboratory data were collected at the screening visit (Visit 0) and at Week 52 (Visit 8).  
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5.3.1.13 Protocol Amendments 

There was one protocol amendment that included a change of the Final Study Visit from 
approximately 31 days following the last dose of IP to approximately 21 days. Other 
changes in the amendment were clarifying or administrative. 

5.3.1.14 Disposition of Subjects 

Disposition is reported separately for both trials as duration of these trials were different. 
Trial 301 was of 12 months duration and Trial 201 was for 6 months duration. 
Disposition for Trial 301 is presented in Section 6.1., with the main efficacy results. 

5.3.1.15 Protocol Deviations 

Reports from site clinical study staff or data captured on the eCRF and subject diary 
were used to determine if a subject had deviated from or violated the protocol.   

o	 Six hundred and one subjects (17.9%) in the ITT population took at least one dose 
of prohibited medications. Only 13 (0.4%) of these subjects had violations that were 
considered severe enough to necessitate discontinuation by the investigator.   

o	 Eighteen subjects (0.5%) in the ITT population had < 80% overall compliance to IP.   

In addition to prohibited medication use or IP noncompliance of less than 80% (i.e., 
“overall compliance”), other protocol deviations reported for Study 301 included the 
following: procedure not done according to the protocol (e.g., urine pregnancy test, 
physical/gynecologic examination, Pap smear not performed for subjects who withdrew 
from the study shortly after enrollment); out-of-window visits/telephone contacts; diary 
not completed accurately or pages lost; inappropriate IP use (e.g., missed taking IP, 
used pill pack not returned, procedure for missed IP not followed, first IP dose not 
started on first Sunday after start of menses, first dose taken more than 7 days after 
start of menses, non-hormonal back-up contraception not used during first week of IP 
use). 

Medical Officer’s Comments: 
The Applicant did not initially provide overall information on protocol deviations 
for those who remained in the study. They provided this information after the 
Division’s request, in the Aug 3, 2012 submission. These deviations were 
reviewed and not found to be significant in terms of the efficacy analysis.  
Because there is only one pivotal clinical trial (301), results of the efficacy 
analysis are presented in section 6 and safety analyses are presented in Section 
7. 
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5.3.2 Trial DR-ASC-201 (201) 

5.3.2.1 Study Title  

A prospective, multicenter, double-blinded, randomized study to evaluate bleeding 
patterns in women using one of three different ascending EE dose extended cycle (91
day) oral contraceptive regimens (Quartette) compared to Seasonale oral contraceptive 
regimen. 

5.3.2.2 Study Dates:  

First subject enrolled: 27 October 2006 
Last subject completed: 4 March 2008 

5.3.2.3 Study Sites:
53 United States (US) centers 

5.3.2.4 Study Objectives: 

The Applicant evaluated three different treatment schedules with DR-103 to evaluate 
and compare bleeding patterns with the monophasic Seasonale 91-day oral 
contraceptive regimen in order to determine the ascending EE dose regimen(s) to be 
further evaluated in phase 3.  

5.3.2.5 Study Design  

All four treatment regimens consist of combination active tablets containing EE and 150 
mcg LNG as described below in Table 8. 

After one run-in cycle of Portia (LNG/EE oral tablets 150 mcg/30 mcg followed by 7 
days of placebo), subjects were randomized to the following treatment groups for two 
91-day cycles. 
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4. Smoker and age > 35 years at the time of the Screening Visit, or smokers who 
became 35 while taking IP; Breast feeding; 

5. History of being HIV, Hepatitis B, or Hepatitis C positive 
6. History of having received injectable hormone therapy (e.g. Depo-Provera) within 

the 10 months prior to screening or having an intrauterine device (IUD) in place 
within one month prior to screening or had a contraceptive implant removed 
within one month prior to screening 

7. Use of non-contraceptive sexual hormonal therapy, administered by any route, 
within 3 months prior to screening 

8. Subjects who had recent surgical or medical abortion, miscarriage, or vaginal or 
cesarean delivery must have had at least three consecutive, spontaneous 
menstrual cycles or withdrawal bleeding episodes prior to screening 

9. Hyperlipidemia (fasting cholesterol level > 260 mg/dL or fasting triglyceride level 
> 300 mg/dL) 

10.Any clinically significant abnormal finding or condition on history, screening, 
physical exam, pelvic exam, or any laboratory finding which contraindicates the 
use of oral contraceptives, would confound interpretation of study results, or put 
the subject at risk 

11.Low-grade squamous intraepithelial lesion (LSIL) or worse on screening Pap test  
or any other abnormal finding on the Pap test that the investigator considered 
clinically significant. 

Medical Officer’s Comment:  

The eligibility criteria were acceptable and similar to other COC trials. 
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5.3.2.8 Study Procedures 

Table 9: Schedule of Assessments for Trial 201 
ScreeningPortia 

Run-
In 

Random-
ization 

Two 91-Day Extended Cycles Final 
Visit 

Visit 0 Visit 1 Visit 2 Wk 0 Visit 3 
Wk 4 

Visit 4 
Wk 10 

Visit 5 
Wk 16 

Visit 6 
Wk 22 

Visit 7 
Wk 26 

Visit 8 

Informed Consent X 
Randomization X 
Medical/Gynecologic 
History 

X 

Physical Exam, including
Height 

X X 

Vital Signs X X X X X X X X X 
Smoking History X X X X X X X X X 
Urine Pregnancy Test X X X X X X X 
Serum Pregnancy Test X X 
Chemistry 
Panel/CBC/Urinalysis 

X X 

Fasting Lipid Panel X X 
Pelvic Exam/Pap test X X 
Self-report of Concomitant 
Medications 

X X X X X X X X X 

Adverse Events X X X X X X X X X 
Dispense Study Diary X X 
Review Study Diary X X X X X X X X 
Collect Study Diary X X 
Dispense Study Drug X X X 
Assess Study Drug 
Compliance 

X X X X X X X 

Collect Study Drug Packs X X X 
Visit 8: 14-21 Days Post Last Dose 
Source: CSR 201 page 29 

5.3.2.9 Primary end-point 

The primary efficacy endpoint was total number of bleeding and/or spotting days during 
each 84-day active treatment cycle and each 7-day withdrawal cycle.  

The secondary efficacy endpoints were total number of bleeding days during each 84
day active cycle and each 7-day withdrawal cycle. 

Intent-to-Treat Cohort (ITT) 
The intent-to-treat cohort (ITT) consists of all subjects who were randomized to receive 
treatment and who completed at least one cycle of study medication (a partial cycle in 
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Table 12: Demographics in Trial 201 

Low Dose 
Midrange 

Dose 
High 
Dose Seasonale Total 

N 110 110 108 120 448 
Age: Mean (SD) 30.1 (6.9) 30.5 (7.0) 30.7 (7.6) 30.6 (6.9) 30.5 (7.1) 
BMI: Mean (SD) 26.6 (4.1) 25.7 (4.2) 26.0 (4.6) 25.5 (4.4) 25.9 (4.4) 
Race n (%) n (%) n (%) n (%) n (%)
 African-American 21 (19.1) 20 (18.2) 18 (16.7) 17 (14.2) 76 (17.0) 
Asian 1 (0.9) 4 (3.6) 1 (0.9) 3 (2.5) 9 (2.0) 
Caucasian 72 (65.5) 68 (61.8) 69 (63.9) 82 (68.3) 291 (65.0) 
Hispanic 13 (11.8) 17 (15.5) 19 (17.6) 16 (13.3) 65 (14.5) 
Other 3 (2.7) 1 (0.9) 1 (0.9) 2 (1.7) 7 (1.6) 

Current Smoker 13 (11.8) 16 (14.5) 11 (10.2) 11 (9.2) 51 (11.4) 
OC Use History
  Continuous User 44 (40.0) 46 (41.8) 42 (38.9) 49 (40.8) 181 (40.4) 
  Prior User 44 (40.0) 45 (40.9) 49 (45.4) 52 (43.3) 190 (42.4) 
Fresh-Start 21 (19.1) 19 (17.3) 17 (15.7) 19 (15.8) 76 (17.0) 

Source: Table 6, CSR trial 201, page 54,55 

Medical Officer’s Comment:  

The results of bleeding/spotting data, the primary endpoint for Trial 201, are 

presented in Section 7.3.4, along with bleeding/spotting data from Trial 301.  

Based on evaluation of the bleeding profiles demonstrated in the various dose 

regimens evaluated, the Applicant chose the “low dose” regimen to study in 

phase 3. 


6 Review of Efficacy 
Efficacy Summary 
Efficacy was based on the Pearl Index (PI) using all “on-drug” pregnancies.  On-drug 
pregnancies were defined as those pregnancies for which conception occurred on or 
after the date of first intake of study drug and extending through 7 days following the 
last tablet (whether a combination or EE-alone tablet). The PI was derived from the 
PITT, which consisted of all women ages 18-35 who completed at least one 28-day 
cycle of therapy. All 28-day cycles where additional back-up methods of birth control 
(including condoms) were used and all incomplete 28-day cycles (except those in which 
conception occurred) were excluded. 

As determined by the medical and statistical reviewers, 70 on-drug pregnancies 
occurred in the PITT population over 28,515 completed 28-day cycles where no other 
back-up method of birth control was used. The Pearl Index was 3.19 (95% CI: 2.49, 
4.03) per 100 women-years of use. 
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Medical Officer’s Comments:  
o	 A minimum of 10,000 28-day cycles are usually studied for COCs, therefore 

the 28,515 28-day cycles studied in this NDA are considered sufficient for 
determining efficacy. The Pearl Index of 3.19 is acceptable to support the 
efficacy of Quartette. 

o	 Even though this was a 91-day cycle regimen, the Division typically 
evaluates PI according to 28-day cycles as this approach retains more data. 
If another birth control method is used, only 28 days of data, rather than 91 
days, need to be excluded as unevaluable. 

With increasing weight the Pearl Index increased (For women >90 kg, the PI was 4:82 
(2.86-7.6). The Pearl Index was consistently higher in African American (AA) women 
compared to non-AA women. These findings held true even when the analysis was 
stratified by weight. For AA women < 70 kg, the PI was 5.37 while for non-AA women  
< 70 kg, the PI was 2.19. For AA women > 90 kg, the PI was 6.64 while for non-AA 
women > 90 kg, the PI was 4.1. Therefore, race seems to be an independent risk factor 
for higher pearl index. 

6.1 Indication 

For prevention of pregnancy in women of reproductive age at risk for pregnancy who 
desire contraception. 

6.1.1 Methods 

Because there is only one phase 3 efficacy study, this section of the review will focus 
entirely on information from that study; there are no pooled findings. 

The key sections from NDA 204061 regarding contraceptive efficacy were found in: 
•	 Clinical Overview 
•	 Clinical Study Report for Trial 301 

Demographics 

Approximately 65% of all treated subjects were Caucasian, 19% were African-
American, and 11% were Hispanic. The mean age was 27.1 years, the mean weight 
was 162.5 pounds, and the mean body mass index (BMI) was 27.4 kg/m2. Over 80% of 
the subjects were non-smokers, and most were either continuous users (44%) or prior 
users (39%) of oral contraceptives. 
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Table 14: Disposition in Trial 301 
Screened 4,962 

Enrolled 3,701 (1,261 screen 
failures) 

Safety population (subjects took at least one dose of IP) 3,597 (100%) 

Intent to Treat population 3,352 (93.2%) 

Pregnancy Intent to Treat population 3,019 (90.1%) 

Completed Study 2,144 (59.6%) 

Discontinued Study Prematurely 1,453 (40.4%) 

Primary Reason for Discontinuation: 

Adverse Event 466 (13.0%) 

—Bleeding and/or Spotting Related 168 (4.6%) 

Lost to Follow-Up 480 (13.3%) 

Noncompliance with the Protocol 137 (3.8%) 

Investigator Discretion 5 (0.1%) 

Pregnancy 68 (1.9%) 

Protocol Violation 16 (0.4%) 

Applicant Requested Subject’s Withdrawal* 35 (1.0%) 

Subject Requested to be Withdrawn 217 (6.0%) 

Other 28 (0.8%) 
Source: Applicant table 3, CSR trial 301, page 51 and reviewer re-assignment of some disposition events 
after evaluating reasons for termination in detail. 
* includes the site LA0012 subjects 

Medical Officer’s Comment: 
•	 The overall discontinuation rate for Quartette in the Safety cohort of 3,597 

subjects was 40.4%. This percentage is similar to one-year trials of other 
extended cycle OCs. For LoSeasonique (NDA 22-262), this rate was 42.8%. 
Seasonale (NDA 21-544) had an overall discontinuation rate in the Safety 
cohort of 40.6% and Seasonique (NDA 21-840) had a discontinuation rate in 
the Safety cohort of 50.3%.  The discontinuation rate for Lybrel was 56.8%.      

•	 A total of 2,144 subjects completed treatment over one year. This exceeds 
the FDA recommended subject exposure, which was 200 women for ≥ 12 
months in order to adequately assess safety. 

Some disposition events were miscoded. For example, Subject-10053020 discontinued 
the study because the frequency of breakthrough bleeding was unacceptable to subject, 
but this was coded as ”other.” 
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 Medical Officer’s Comment:  
•	 Adding these miscoded subjects who actually had bleeding/spotting as the 

reason for withdrawal) to the “discontinuation due to AE” category 
increases the percent of subjects discontinuing from the study due to 
bleeding/spotting from 4.6% to 5%. While this miscoding is undesirable, 
overall, this rate was similar to other combined oral contraceptives. In NDA 
22-262, 9.6% subjects discontinued LoSeasonique, at least in part, due to 
bleeding and/or spotting. 

•	 In NDA 22-262 (LoSeasonique), similar miscoding was observed. In the 
Safety Cohort, 94 of the 225 subjects (42%) in the “Subject Request” group 
cited bleeding and/or spotting as contributing to the decision to 
withdrawal. 

6.1.4 Analysis of Primary Endpoint(s) 

In the original submission, the Applicant reported 65 pregnancies as “on-drug” 
pregnancies. However, the Applicant used the definition of “on-drug” pregnancy as all 
pregnancies conceived within seven days after intake of the last combination pill. 
The Division clarified that the Pearl Index calculation should include all pregnancies 
conceived within 7 days after intake of the LAST TABLET – whether it is a combined 
EE/LNG tablet or EE alone. An incomplete 28-day cycle in which a subject became 
pregnant should be considered a complete cycle for all pregnancy calculations. 
Evaluable cycles should exclude any 28-day cycle in which back-up contraception was 
used. 
On 9/28/2012, the Applicant agreed to this definition and reported 67 pregnancies as 
“on-drug” pregnancies. 
Upon detailed review, The statistical reviewer and I identified three more pregnancies 
that should be counted as “on-drug” pregnancies under a “worst-case” approach. The 
details of these three pregnancies are as follows:  

o	 Subject FL-0001-10001115 began the IP regimen on July 25, 2010 and made 
her last study visit on August 18, 2010. She contacted the study site by 
telephone on January 3, 2011 to state that she had a positive home urine 
pregnancy test on December 20, 2010.  Subsequent review of medical records 
revealed that the subject had had a pelvic examination and ultrasonography on 
November 30, 2010 as well as a serum pregnancy test on December 9, 2010. 
The ultrasound revealed a single viable fetus with an estimated gestational age 
(EGA) of 6 weeks 3 days.  This reviewer calculated an estimated date of 
conception based on the EGA and a standard obstetric wheel of October 30, 
2010 (not November 1). The stop date for study drug was estimated to be 
October 23, 2010, based on her start date and the number of tablets dispensed.  
Consequently, according to this reviewer’s calculations, conception occurred 
within 7 days after her likely last intake of investigational product.  Because the 
Division uses a “worst case scenario” approach in counting on-treatment 
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Medical Officer’s Comment:  

The confidence intervals for the race subgroup analysis are wide. I think that is 

because the trial was not powered to find this difference. The trend is suggestive 

of race as an independent risk factor for higher PI.  Race can also be a surrogate 

of other factors that might affect PI, such as compliance, socioeconomic factors, 

etc.
 

6.1.8 	 Analysis of Clinical Information Relevant to Dosing 
Recommendations 

There is no clinical issue with the dosing regimen and administration of Quartette. 

6.1.9 	 Discussion of Persistence of Efficacy and/or Tolerance Effects 

N/A 

6.1.10 Additional Efficacy Issues/Analyses 

N/A 

7 Review of Safety 
Safety Summary 
The Clinical Study Report for the primary clinical trial (DR-103-301) was submitted for 
review. In this study, a total of 2,144 subjects completed one year of treatment with 
Quartette. This exceeds the minimum Division recommendation of 200 women 
completing one year of treatment to adequately evaluate safety. 

o	 There were no deaths reported. 
o	 There were 3 VTEs on IP reported in Trial 301. 
o	 The most common AE during the trial was headache, which occurred in 457 

subjects (12.2%). 
o	 Bleeding/spotting related AEs were the most common AEs leading to 

discontinuation. In Trial 301, 4.5-5% of subjects discontinued due to bleeding 
and/or spotting. 

o	 Despite the prolonged number of days of unanticipated bleeding/spotting, it 
appears that the quantity of blood loss with this bleeding is not clinically 
significant.  Mean hematocrit and hemoglobin values remained stable during the 
study. 

o	 There were no notable changes in vital signs (i.e., systolic and diastolic blood 
pressure, heart rate, weight or temperature) over time within or between the 
treatment groups. 
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o	 There were no new signals or unexpected serious adverse events related to the 
use of Quartette. 

Based on the data reviewed, Quartette was associated with an acceptable overall safety 
profile. 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

The key sections from NDA 204061 regarding safety were found in: 
•	 Clinical Overview 
•	 Summary of Clinical Safety  
•	 Study Report for Trial 301 
•	 Study Report for Trial 201 
•	 Four-month safety update 
•	 Integrated Summary of Safety report and datasets 

7.1.2 Categorization of Adverse Events 

The Applicant defined an AE as any untoward medical occurrence in a subject, an 
unfavorable sign, symptom, or disease temporally associated with the use of the 
medicinal product, whether or not considered related to the medicinal product. 

Clinical laboratory results that are outside of the normal ranges and are deemed 
clinically significant by the investigator were also considered AEs.   

In the study, any event occurring after the clinical trial subject signed the study Informed 
Consent (ICF) were recorded and reported as an AE. Those events occurring prior to 
enrollment were considered to be “Non-Treatment-Emergent” AEs and those occurring 
post-enrollment as “Treatment-Emergent” AEs. 

AEs were coded using the Medical Dictionary of Regulatory Authorities (MedDRA). 
Datasets included System Organ Class (SOC), Lowest Level Term (LLT) and Preferred 
Term (PT). The Applicant used two different MedDRA versions for the Integrated 
Summary of Safety (ISS) datasets: Version 9.0 for Trial 201 and Version 14.0 for Trial 
301. Upon request, the Applicant submitted the ISS datasets using unified MedDRA 
coding (all adverse events coded in MedDRA Version 15) to enable integrated analysis. 
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7.2.5 	Metabolic, Clearance, and Interaction Workup 

Not applicable. 

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

The data submitted to the NDA was adequate for the evaluation for potential adverse 
events. No recommendations for further study are necessary. 

7.3 Major Safety Results 

7.3.1 	Deaths 

There were no deaths in the clinical trials for this product. 

Nonfatal Serious Adverse Events 

This analysis presents data for the integrated safety population (Trials 301 and 201). 
Overall, 59 of the 3,737 subjects in the low dose [Quartette] group (2%) had 78 serious 
adverse events. This compares to 2 subjects (1%) with 3 events in the midrange dose 
group, 2 (1%) subjects with 3 (2%) events in the high dose group and 5 (3%) subjects 
having 7 events in the Seasonale group. 

Table 21: Serious adverse events in ISS dataset by body system organ class 
System Organ Class and Adverse Event Arm N 

Infections and Infestations 
Appendicitis, Pneumonia, Pyelonephritis, Viral infection Low Dose 2 each, total 8 
Helicobacter gastritis, Hepatitis C, Pelvic inflammatory 
disease, Pharyngitis, Rectal abscess, Salpingitis, Staph 
infection, UTI 

Low Dose 1 each, total 8 

Pyelonephritis Midrange Dose 1 
Pregnancy, Puerperium and Perinatal Conditions 
Abortion spontaneous Low Dose 5 
Abortion spontaneous High Dose 2 
Abortion missed, Ectopic pregnancy Low Dose 2 each, total 4 
Blighted ovum, Premature separation of placenta Low Dose 1 each, total 2 
Ectopic pregnancy Seasonale 1 
Injury, Poisoning and Procedural Complications 
Overdose Low Dose 2 
Road traffic accident Seasonale 2 
Injury, Joint injury, Lower limb fracture, Multiple drug 
overdose, Spinal fracture 

Low Dose 1 each, total 5 
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Multiple fractures, polytraumatism 
Post procedural bile leak 
Psychiatric Disorders 
Suicide attempt 
Anxiety, Depression, Depression suicidal, Drug 
dependence, Mental status changes 
Gastrointestinal Disorders 
Abdominal pain 
Gastrointestinal haemorrhage 
Colitis, Ileitis 
Small intestinal obstruction, vomiting 
Hepatobiliary Disorders 
Cholelithiasis, Cholecystitis 
Cholecystitis 
Nervous System Disorders 
Convulsion 
Hemiparesis ,Hypoaesthesia 
Headache, Syncope 
Musculoskeletal and Connective Tissue Disorders 
Bursitis, intervertebral disc protrusion, Pain in extremity 
Intervertebral disc protrusion 
Cardiac Disorders 
Angina pectoris, Supraventricular tachycardia, Atrial 
fibrillation 
Vascular Disorders 
Deep vein thrombosis 
Respiratory, Thoracic and Mediastinal Disorders 
Pleural effusion 
Pulmonary embolism 
Other SOCs: Anaemia, Hip dysplasia, Uterine 
inflammation 

Seasonale 
Midrange Dose 

Low Dose 
Low Dose 

Low Dose 
Low Dose 
Low Dose 
Seasonale 

Low Dose 
Midrange Dose 

Low Dose 
Low Dose 
Low Dose 

Low Dose 
High Dose 

Low Dose 

Low Dose 

Low Dose 
Low Dose 
Low Dose 

1 
1 

5 
1 each, total 5 

3 
2 

1 each, total 2 
1 each, total2 

3 each, total 6 
1 

3 
1 each, total 2 
1 each, total 2 

1 each, total 3 
1 

1 each, total 3 

3 

1 
1 

1 each, Total 3 

Source: Medical Officer analysis of Adverse Event dataset using JMP program. 

Low-dose is the same as to-be-marketed dose (Quartette). Subjects in Trial 301 received  this ‘low-dose’ 

regimen. The low-dose arm in the table includes subjects from Trial 301 and one arm (out of 4) of Trial 

201. 

Medical Officer’s Comments:  
•	 Deep vein thrombosis was reported in 3 subjects receiving the Quartette 

and are described in Section 7.5.3. 

•	 No AE associated with vaginal bleeding and/or spotting was considered 
serious. 
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•	 These serious adverse events have been previously reported in association 
with COCs. There are no new safety signals.  

• There were 6 suicide attempts/ideations, described below in detail. 

1. Subject 10040-008 (b) (6)) Drug Overdose; Attempted Suicide 
A 27 year-old Caucasian female with history of hyperemesis gravidarum, tension headaches, 
insomnia, and acne was a prior user of oral contraceptives. The subject began the IP regimen 

(b) (6)on 20 June 2010. On  the subject was evaluated in an emergency department 
with episodes of crying and feelings of depression and decreased concentration. One hour prior 
to presentation, the subject had ingested 30 Prozac and 15 Klonopin pills and admitted that the 
ingestion was a suicide attempt. A 12-lead EKG demonstrated no QT prolongation. The subject 
was treated with 50 grams of activated charcoal with sorbitol and parenteral hydration.  The 
subject disclosed that she had a prior history of self-mutilation and had experienced previous 
bouts of depression and suicidal ideation. Additionally, she noted that child custodial issues had 
precipitated the recent attempted suicide. The subject also noted that she had been previously 
treated for anxiety and depression and had received a prescription for fluoxetine 40 mg once 
daily on 10 August 2010. The subject was transferred to the crisis stabilization unit at a 
behavioral center.  The subject’s last dose of study drug was on an unspecified date in 2010. 
The subject has been lost to follow-up and the study site has been unable to contact the subject. 
No further information is available. 

2. Subject 10051-054 ( (b) (6)) Depressive Episode-Overdose-Attempted Suicide 
An 18 year-old Caucasian female was a new start user of oral contraceptives. The medical 
history included anxiety, impulsive disorder, and generalized muscle ache. No concomitant 
medications. The subject began the IP on 7 March 2010. The subject was brought to the 

(b) (6)emergency department on  by a family member after she attempted to strangle 
herself with a blanket.  She was admitted to a psychiatric hospital and reported experiencing 
intermittent shortness of breath as well as a previous suicide attempt by ibuprofen ingestion 2 to 

twice daily for a depressive episode and was discharged on . On 
, the subject ingested approximately 50 tablets of Haldol 0.5 mg and denied this 

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

was a suicide atte

3 weeks prior to admission. The subject was placed on Celexa 20 mg daily and Haldol 0.5 mg 

mpt. In the emergency department, the subject received Zofran 4 mg and two 

, subject was discharged from the hospital and was transferred back to the psychiatric 
hospital.  She was placed on Trazodone 50 mg at bedtime and Pristiq 50 mg daily.  The subject 
completed the study and took her last dose of study drug on 5 March 2011 and had her last visit 
on 28 March 2011, at which her vital signs were stable and the urine pregnancy test result was 
negative. 

gastric lavages with 300 cc activated charcoal. The EKG demonstrated sinus tachycardia with a 
QTc interval of 461 msec. The Glasgow Coma Scale score was 15. The urine drug screen was 
positive for cannabinoids.  OnHowever, the subject denied using cannabinoids.  (b) (6)

3. Subject 10053-086 ( (b) (6)) Suicide Attempt-Polysubstance Overdose 
A 22 year-old Caucasian female; nulligravida; was a prior user of oral contraceptives. Medical 
history included menstrual cramps, Chlamydia infection, depression, impulsivity, and attention 
deficit disorder. Concomitant medications included Celexa and Topamax.

(b) (6)
  The subject began 

the IP regimen on 18 April 2010. On  the subject presented to an emergency 
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department after an apparent suicide attempt. Upon arrival she was somnolent but arousable 
with stable vital signs.  The subject’s partner stated that she consumed large quantities of 
alcohol and ingested prescription medications, including 10 tablets of Percocet 5/500; 8-10 
tablets of Topamax (unknown strength) and 10-15 40 mg tablets of citalopram. A plasma 
acetaminophen level was elevated at 40. The initial 12-lead ECG showed QTc interval 
prolongation at 496 msec. She was treated with lorazepam and ondansetron. Her partner 
stated she has been very emotional lately due to social stressors and has been followed by a 
psychiatrist for bipolar disorder. The subject recovered and was discharged on 
The subject completed the study and took her last dose of study drug on 23 April 2011 and had 
her last visit on 05 May 2011, at which her vital signs were stable and the urine pregnancy test 
result was negative.  

. (b) (6)

4. Subject 10092-012 ( (b) (6)) Attempted Suicide with Drug Overdose 
A 21 year-old Caucasia female; nulligravida; non- smoker, was a continuous user of oral 
contraceptives. Her medical history included tonsillectomy, intermittent cystitis, menstrual 
cramps, mild acne, and mastalgia. The subject began the IP on 6 December 2009.  On 

, the subject presented to an emergency department after overdosing on 
ibuprofen (approximately ten 200 mg tablets) and Hydromet cough syrup 

(b) 
(6)

(hydrocodone/homatropine, approximately 80 ml). The subject’s symptoms on presentation 
included headache, nausea, and vomiting. The subject had a positive screen for opiates and 
received activated charcoal 25 gm orally, ondansetron 4 mg IV, and promethazine 25 mg IV.  
She was discharged from the emergency department then sent to a crisis center. The subject 

(b) (6)was discharged on  from the crisis center on Abilify 10 mg daily. The 
subject’s depression did not improve on Abilify. She was then prescribed Prozac. During the 
course of the study she experienced dizziness and insomnia which was severe; she was 
treated with Prozac and Ativan. Both events were ongoing.  The subject was subsequently 
withdrawn from the study due to the attempted suicide; she completed the final study visit on 
20 January 2010. 

5. Subject 10092-017 ( (b) (6)) Suicidal Thoughts with Drug Overdose 
A 27 year-old Caucasia nulligravida female was a continuous user of oral contraceptives. The 
medical history included menstrual cramps, intermittent candidiasis, intermittent cystitis, 
anxiety, depression, insomnia, and reaction to Ambien CR. The subject began IP on 23 
November 2009. On  the subject reported to study investigator that she was 
feeling sad and had suicidal thoughts.  In addition, she stated on  she slit her 
left wrist and took Ambien, Tylenol PM, and Flexeril and some alcohol and went to bed.  
Subject went to an emergency room on  for evaluation and treatment of the 
cut to the left wrist which was superficial and required no treatment.  The subject was admitted 

(b) (6)

(b) (6)

(b) (6)

for observation.  She admitted she was not trying to kill herself. The subject was discharged 
(b) (6)from the hospital on , and given coping skills to use when stressed. The 

subject discontinued the study due to the severe adverse event and took her last dose of study 
drug on 19 February 2010 and had her last study visit on 10 March 2010, at which her vital 
signs were stable and the urine pregnancy test result was negative. 

6.Subject 10095-019 ( (b) (6)) Depression Worsening with Suicidal Ideation 
A 21 year-old Caucasian female was a prior user of NuvaRing hormonal contraceptive. 
Medical history included overactive bladder, severe dysmenorrhea, seizure, migraine 
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complete the study. 
(b) (6)

headache (ocular type without other neurological signs or symptoms, intermittent and severe), 
acne, depression, anxiety, Chlamydia infection, and allergy to Zyprexa and codeine. 

(b) (6)
Concomitant medications include Paxil. The subject began the IP on 13 December 2009. On 

, the subject was taken to the emergency department after reportedly 
consuming a large amount of alcohol, and taking a multiple tablets (capsules) of Concerta and 
Klonopin. The subject had a blood alcohol level of 0.18 and received activated charcoal. Urine 
drug screen was negative and salicylate and acetaminophen levels were non-detectable. She 
was admitted to the hospital due to worsening depression with suicidal ideation. She received 
Wellbutrin 150 mg twice daily, Celexa 40 mg daily, Klonopin 0.5 mg three times daily, Aciphex 
20 mg daily,  trazodone 100 mg at bedtime, potassium chloride 40 mEQ (one dose) followed 
by 10 mEQ daily, Concerta 18 mg, and Milk of Magnesia. The subject was discharged from the 
hospital on . The subject was subsequently lost to follow-up and did not 

Medical Officer’s Comment:  

Although some of these subjects had a history of major depression prior to the 

study, this reviewer cannot rule out a worsening of the condition with study drug. 

The progestin component of COCs is thought to be related to depression and 

mood changes. 

In 2007, the background suicide rate among young women age 14-25 was 3.2 per 

100,000 and 4.8 per 100,000, for all women1 . The expected number of suicides in 

the clinical trial of 3,701 women would be <1. According to a CDC 2012 fact sheet, 

there is one suicide for every 25 attempted suicides. An estimated 1 million adults 

(0.3% of the U.S. adult population) reported making a suicide attempt in the past 

year2. Expected suicide attempts in the clinical trial of 3,701 women would be 

about 11-12. Due to selective eligibility criteria, the clinical trial population may 

be healthier compared to general population. Therefore, in a single arm study it is 

hard to assess risk of suicide. Overall, there does not appear to be a higher risk 

of suicidality compared to the background rate.  


7.3.3 Dropouts and/or Discontinuations 

The adverse events leading to discontinuation are shown in Table 22 and further 
detailed in Table 23. 

1 http://www.afsp.org/files/College Film//factsheets.pdf 
2 http://www.cdc.gov/violenceprevention/pdf/suicide-datasheet-a.PDF 
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Figure 1: Study 201: Proportion of subjects with bleeding or spotting during cycle 1 
or 2 over the 84-day active cycle 

Source: Applicant’s 201-ectd-body.pdf, pg 60 

Medical Officer’s Comment:  
The data do not appear too convincing to support the Applicant’s original 
rationale that this extended-cycle ascending dose product will improve bleeding 
and/or spotting over the existing marketed products. On the other hand, the 
bleeding and/or spotting does not look any worse than that observed in the 
Seasonale arm. 

B/S Severity during each active cycle: 
B/S Severity was measured on a four-point scale (4=Heavy, 3=Moderate, 2=Light, 
1=Spotting and 0=None) as recorded in a daily diary. Table 25 shows average B/S 
severity during the 28-day run-in period and during each 84-day active cycle in Study 
201. Percentage change from run-in to each cycle is based on the difference between 
the two mean severity scores within each treatment group. All four groups showed a 
reduction in the mean severity score. 
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must be balanced against the inconvenience of unscheduled bleeding or 
spotting. 

•	 Slightly higher percents of subjects with baseline body weight < 90 kg did 
not have unscheduled bleeding and/or spotting at all cycles compared to 
those with body weight ≥ 90 kg (8.5% vs. 5.2% in cycle 1). 

•	 Higher percentages of subjects ≥ 35 years of age reported no unscheduled 
bleeding and/or spotting at all cycles compared to those < 35 years of age 
(10.8% vs. 7.5% in cycle 1). 

7.3.5 Submission Specific Primary Safety Concerns 

Pulmonary embolism and deep vein thrombosis were reported in 4 subjects in Study 
301; however, one (the PE) occurred in a subject post-treatment with study drug. 

Subject 10036-008 ( (b) (6)) Bursitis; Pneumonia; DVT 
A 28 year-old Hispanic female (BMI 34.6); gravida 4; para 2; and non-smoker, was a 
continuous user of oral contraceptives (Ovcon-35). Medical history included migraines, 
therapeutic abortion, laparoscopic ovarian cystectomy, cholecystectomy with appendectomy, 
pyuria, muscle pain and right hip bursitis. Concomitant medications included Maxalt, Flexeril, 
naproxen, Percocet, Protonix, Excedrin, multivitamins and fish oil. 

The subject began the IP on 07 February 2010. On , the subject had right 
hip heterotopic ossification excision and IT ban lengthening surgery, which was uneventful. 
She was discharged from the hospital on . The subject then developed 
diaphoresis, shortness of breath, some chest pressure and palpitations and had noted the 
development of a lacy pruritic rash for the 3-4 days at home. On she 
presented to the emergency room and was admitted with complaints of chest pain and right 

(b) (6)

(b) (6)

(b) (6)

arm pain. A Doppler ultrasound demonstrated a right basilic venous and right radial venous 
thrombosis. CT angiogram of the chest ruled out pulmonary emboli, but, a right upper lobe 
opacity suggested the presence of atypical pneumonia. Lovenox was initiated and 
Coumadin was begun on the following day. She was also treated with Rocephin and 
Zithromax for the atypical pneumonia. 

The subject completed the study with her last dose of investigational product on 05 February 
2011 and her last visit on 02 March 2011. Her vital signs were stable and the urine pregnancy 
test result was negative. 

Medical Officer’s Comment:  
This subject had post procedural DVT, which was treated with anticoagulants. 
The Applicant was asked to explain why a combined hormonal contraceptive in a 
subject with DVT was not discontinued. On 2/27/13, the Sponsor responded with 
the following information: 
Following review of this serious adverse event, the sponsor contacted the 
investigator to confirm that the subject had discontinued the IP. The investigator 
believed that the subject had phlebitis and not DVT or pulmonary embolism and 
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that it was not related to the IP, but to her recent surgery and subsequent 
immobility. Following further discussions with the investigator, the sponsor and 
medical monitor agreed to permit the subject to remain on IP for the remainder of 
the study, which was 2 weeks, and no additional adverse events or 
complications were subsequently reported for this subject. 

Subject 10069-010 ( (b) (6)) DVT 
This was a 38 year-old African American female (BMI 41.6); gravida 7; Para 2; elective 
abortions 5; former smoker, and a prior user of oral contraceptives. Medical history included 
streptococcal pharyngitis, intermittent migraine headaches with nausea, and Cesarean 
section.  

The subject began the IP on 21 February 2010. She developed cramping in her legs on 
 and chest pain on . On  she presented to an 

emergency department with severe pain in both legs. Doppler venous ultrasound showed a 
(b) (6) (b) (6)

(b) 
(6)

left peroneal vein deep venous thrombosis. The study drug was discontinued and the subject 
was provided with prescriptions for Coumadin 5mg and Lovenox 100 mg.  However, the 
subject could not commence anticoagulant treatment because she was self-funded and could 
not afford to fill the prescriptions.  The subject was discharged the same evening of 

. 

The subject did not complete the study, and took her last dose of study drug on 
, and had her final study visit on 10 September 2010. The subject’s physical and 

gynecological examinations, including the Pap smear were normal and the urine pregnancy 

(b) 
(6)

(b) (6)

test result was negative. 

Medical Officer’s Comment:  

The Applicant was asked to explain why the subject was not treated for a serious 

adverse event. On 2/27/13, the Applicant responded with the following 

information: 

At her end-of-study visit on 10 September 2010, the investigator confirmed that 

there had been no lapse in medication, that she had completed the full course of 

enoxaparin. On 09 September 2010, she began warfarin sodium at 5 mg bid, 

which she was to continue for 6 months.  


Subject 10039-037 ( (b) (6)) DVT 
This was a 29 year-old Caucasian female (BMI 20.1); nulligravida, non-smoker. She was a 
continuous user of oral contraceptives (YAZ). 

The subject began the IP on 13 December 2009. On  the subject 
complained of left lower quadrant pain. Next day she developed swelling of the left lower 

(b) (6)

extremity spreading distally from the thigh, which worsened. She was evaluated in an 
(b) (6)emergency department on . A Doppler ultrasound examination 

demonstrated extensive deep venous thrombosis including the left iliac, common femoral, 
and greater saphenous veins with an incidental finding of uterine fibroids. Her last 
menstrual period was one month prior to admission to the hospital. The subject was treated 
with Lovenox, Coumadin and graduated compression stockings.  Because of the extensive 
deep vein thrombosis, the oral contraceptive regimen was discontinued.  
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Table 32: Common Adverse Events (≥ 2%), occurring in Quartette vs. Seasonale 
Quartette (N = 3737) Seasonale (N = 148) 

PT Events n % Events N % 
Headache 863 457 12.2 48 26 17.6 
Nasopharyngitis 498 395 10.6 18 12 8.1 
Upper respiratory tract infection 459 368 9.9 10 10 6.8 
Sinusitis 332 270 7.2 10 10 6.8 
Nausea 304 250 6.7 8 8 5.4 
Urinary tract infection 290 247 6.6 2 2 1.4 
Metrorrhagia 331 219 5.9 6 4 2.7 
Dysmenorrhoea 283 212 5.7 11 8 5.4 
Acne 218 195 5.2 3 3 2.0 
Weight increased 182 176 4.7 9 9 6.1 
Back pain 212 168 4.5 8 7 4.7 
Vulvovaginal mycotic infection 171 149 4.0 3 1 0.7 
Cervical dysplasia 157 146 3.9 0 0 0.0 
Vaginitis bacterial 161 144 3.9 9 9 6.1 
Bronchitis 123 116 3.1 2 2 1.4 
Vaginal haemorrhage 179 114 3.1 2 2 1.4 
Cough 107 103 2.8 5 5 3.4 
Sinus congestion 115 94 2.5 3 3 2.0 
Depression 99 93 2.5 7 7 4.7 
Fungal infection 110 89 2.4 6 3 2.0 
Pharyngitis streptococcal 94 89 2.4 2 2 1.4 
Anxiety 92 87 2.3 6 5 3.4 
Oropharyngeal pain 93 83 2.2 0 0 0.0 
Abdominal pain 96 80 2.1 1 1 0.7 
Breast tenderness 82 76 2.0 0 0 0.0 
Gastroenteritis viral 83 76 2.0 1 1 0.7 
Vomiting 90 76 2.0 2 2 1.4 
Influenza 78 75 2.0 5 5 3.4 
Medical Officer analysis using MAED program. 

Medical Officer’s Comment:  

The most common drug-related adverse events (relationship to treatment 

assessed by this reviewer) for this product with rates ≥ 2.0% were headache 

(12.2%), vaginal bleeding or metrorrhagia (9%) nausea (6.7%), dysmenorrhea 

(5.7%), acne (5.2%), increased weight (4.7%), vulvovaginal mycotic infection (4%),
 
bacterial vaginitis (3.9 %), acne (3.2%), depression (2.5%), anxiety (2.3%), 

vomiting (2%), and breast tenderness (2%). 
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7.4.2 Laboratory Findings 

Chemistry: For total cholesterol, the to-be-marketed dose was associated with a median 
reduction of 10 mg/dL compared to a 7.0 mg/dL median increase for the midrange dose 
and a 6.0 mg/dL median increase for the high dose. For HDL, the to-be-marketed dose 
provided a 5 mg/dL median reduction from baseline to endpoint, LDL increased by a 
median of 13 mg/dL and triglycerides increased by a median of 1.0 mg/dL for the 
subjects treated with the to-be-marketed dose. For glucose, median change from 
baseline (88 mg/dl) was -2mg/dl in the to-be-marketed dose group. 

Shift tables: 
For total cholesterol, 8% (172/2128) of to-be-marketed dose subjects who were within 
the normal range at baseline were above the upper limit of normal at the end of study. A 
total of 3% (56/2128) subjects on the to-be-marketed dose who were within the normal 
range at baseline shifted from normal to low . 

For HDL, no subjects in any treatment group shifted from normal at baseline to high at 
endpoint. A total of 3% (100/2975) of to-be-marketed dose subjects shifted from normal 
to low compared to 0% (0/112) of midrange and 2% (2/125) of high dose subjects. 

Shifts in LDL to high at endpoint were observed in 23% (588/2555) of to-be-marketed 
dose subjects who were normal at baseline. 

For triglycerides, 3% (69/2553) to-be-marketed dose subjects who were normal at 
baseline shifted to above the upper limit of normal at endpoint. Subjects who were 
normal at baseline but then shifted to below the lower limit of normal at endpoint 
included 7% (177/2553) of to-be-marketed dose subjects. 
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Subject 10004014 was referred to her primary care physician for further evaluation. The 
remaining 3 subjects were monitored by the investigator until the abnormalities 
resolved—as defined either by the values returning to within the normal range or by the 
investigator no longer considering the values clinically significant. For subject 
10029051, elevated liver enzymes were attributed to an herbal supplement she had 
begun taking. For the remaining 3 subjects, the investigator had no definitive 
explanation for the transient increases in the ALT and AST values.   

Medical Officer’s Comment: 

It is not unexpected to see a few subjects with increase in LFT in a clinical trial of 

>3700 subjects. No new safety signal is found upon evaluation of this data. 


7.4.3 Vital Signs 

Vital signs were recorded for each subject at the baseline visit and at each visit The 
Applicant presented change from baseline data for those subjects who had baseline 
data and data at the endpoint visit. 

There were no safety concerns related to vital signs or body weight in the pivotal phase 
3 trial. 

7.4.4 Electrocardiograms (ECGs) 

Electrocardiograms were not performed in the pivotal phase 3 trial and are not required 
for this well-characterized combination drug product. 

7.4.5 Special Safety Studies/Clinical Trials 

None 

7.4.6 Immunogenicity 

Not applicable for this submission. 

7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

There were no dose-dependent safety findings, as only a single dose was studied in the 
phase 3 trial. 

7.5.2 Time Dependency for Adverse Events 

There were no significant time-dependent safety findings. 

68 


Reference ID: 3266085 



 
 

 
 

 

 

 

Clinical Review-Draft 

Vaishali Popat, M.D., M.P.H.
 
NDA 204061
 
Quartette (levonorgestrel/ethinyl estradiol)
 

7.5.3 Drug-Demographic Interactions 

The drug-demographic interactions with BMI were discussed in Section 6.1.7.  

7.5.4 Drug-Disease Interactions 

There was no disease studied in the trials for this product (contraceptive study in 
healthy women). 

7.5.5 Drug-Drug Interactions 

No assessment of drug-drug interactions was undertaken for either Study 201 or 301. 
As EE and LNG are well studied drugs and the doses of this product fall within the 
range of other approved NDAs, this is acceptable. 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

See Section 4.3 and the preclinical review. 

7.6.2 Human Reproduction and Pregnancy Data 

See Section 4.3 and the preclinical review 

7.6.3 Pediatrics and Assessment of Effects on Growth 

Pediatric Waiver Request: 

The Pediatric Review Committee (PeRC) agreed to the Applicant’s requested partial 
waiver/extrapolation of adult data to post-menarchal adolescents.  Use of COCs before 
menarche is not indicated. According to the class labeling for COCs, the safety and 
efficacy of LNG and EE tablets and EE tablets have been established in women of 
reproductive age, and are expected to be the same for post-pubertal adolescents under 
the age of 18 as for users 18 years and older. 
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7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

The Applicant did not have any reports of deleterious effect from overdose. Symptoms 
that would probably occur with overdose include nausea and possibly abnormal uterine 
bleeding. The drug abuse potential for COCs is very low. The primary withdrawal effect 
is physiologic withdrawal bleeding. 

7.7 Additional Submissions / Safety Issues 

The 4-Month Safety Update was received 9/27/2012.  This safety update contained new 
information for 5 subjects who were enrolled in Study 301 (4 subjects with pregnancies 
and 1 subject with a pregnancy and serious adverse event) obtained after the study 
database was locked. The review of this safety update did not provide any information 
that would impact the approval of this product or labeling of this product. 

8 Postmarket Experience 
There is no postmarketing experience with this dosage and sequence of EE and LNG. 
There is extensive postmarketing experience with higher and lower dosage 
combinations. The Division has not received any new significant safety information from 
these other EE/LNG products that would impact the approval of this application. 

9 Appendices 

9.2 Labeling Recommendations 

This reviewer’s recommendations regarding labeling include the following key points: 
•	 The clinical section of the label should report a Pearl Index based on 70 


pregnancies (PI = 3.19) rather than 65. 

•	 The bleeding/spotting data tables should be revised as shown in the labeling 

document. 
•	 Please refer to the labeling document for details. 

9.3 Advisory Committee Meeting 

An advisory committee meeting was not required. The combination products (EE and 
LNG) are well-characterized in regard to efficacy and safety and have been marketed 
for over 40 years. 
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