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Abstract

Background: This Phase 3, randomized, open-label, multicenter study conducted at 44 sites in Europe evaluated the safety and efficacy of a
continuous, daily regimen of levonorgestrel (LNG) 90 mcg/ethinyl estradiol (EE) 20 mcg compared with a 21-day, cyclic LNG 100 mcg/EE
20 mcg regimen.
Study Design: Three hundred twenty-three healthy women were randomized to continuous LNG 90 mcg/EE 20 mcg and 318 subjects to
cyclic LNG 100 mcg/EE 20 mcg for 1 year (13 pill packs). Pearl index, adverse event (AE) incidence and bleeding profiles were assessed.
Results: No pregnancies occurred with the continuous oral contraceptive (OC) (Pearl index=0.00). As the study progressed, the percentage of
women who achieved amenorrhea during each 28-day pill pack increased: 40% at pill pack 7, 53% at pill pack 13. The percentage of women
with no bleeding [with or without spotting (defined as not requiring sanitary protection)] was 50%, 69% and 79% at pill packs 3, 7 and 13,
respectively. The incidence of AEs was similar to that of the cyclic OC (except for metrorrhagia and vaginal bleeding in the first 6 months).
Conclusions: Continuous LNG 90 mcg/EE 20 mcg was shown to be a safe and effective OC in this direct comparison to a cyclic OC.
Suppression of menses and the potential for no bleeding requiring sanitary protection may be provided by this continuous, low-dose OC.
© 2009 Elsevier Inc. All rights reserved.
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1. Introduction

The current advances in the development of oral contra-
ceptives (OCs) have been to reduce hormone doses and to
design extended-cycle or continuous regimens. With fewer
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pill-free intervals, women taking an extended-cycle regimen
have fewer withdrawal bleeds than women taking a cyclic
regimen. For example, women taking 84-day, extended-cycle
regimens have only four withdrawal bleeds in 1 year [1–3].
Expanding on that concept, use of a continuous OC regimen
would eliminate withdrawal bleeding altogether and conse-
quently could reduce undesirable symptoms associated with
the menstrual cycle or the withdrawal bleed of cyclic OCs.

Published surveys show that in the United States and in
other countries, women are open to the possibility of reducing
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or eliminating menses. A survey of nearly 1500 women (aged
18–40 years) across six study sites in the United States found
that 59% of women would be interested in not menstruating
every month and that one third would choose to never have a
period again [4]. This response did not vary across race, age,
education or sexual orientation [4]. Another study with over
1000 women (aged 15–49 years) fromGermany reported that
37–46% of women preferred amenorrhea, with fewer severe
menstrual complaints as the most popular reason for
eliminating menses [5]. Other reports from Europe (Nether-
lands, Italy and UK) found similar attitudes regarding the
acceptability of inducing amenorrhea [6–8].

A large-scale, comparative study for an appropriate
length of time was needed to determine whether any side
effects due to continuous use were cumulative or increased
over time vs. a traditional, cyclic OC. The primary objective
of this study was to evaluate the safety and efficacy of a
continuous, daily regimen of levonorgestrel (LNG) 90 mcg/
ethinyl estradiol (EE) 20 mcg compared to a cyclic, 21-day
regimen of LNG 100 mcg/EE 20 mcg. The continuous dose
of LNG 90 mcg/EE 20 mcg was chosen based on the Phase
2 study showing that continuous LNG 90 mcg/EE 20 mcg
provided complete ovulation suppression [9]. Furthermore,
continuous LNG 90 mcg/EE 20 mcg (additional 13 weeks
of active pills per year) has a lower daily dose and results in
a lower cumulative dose per year of both LNG (32.76 mg)
and EE (7.28 mg) when compared with some other
commonly used 21-day cyclic OCs (e.g., LNG 150 mcg /
EE 30 mcg). Bleeding profiles were assessed as a secondary
objective. Although a continuous regimen may reduce
undesirable cycle-related symptoms with elimination of
withdrawal bleeding, these symptoms were not studied and
will not be discussed here. This trial is the first large, direct
comparison of a continuous OC (LNG 90 mcg/EE 20 mcg)
with a cyclic OC (LNG 100 mcg/EE 20 mcg).
2. Materials and methods

2.1. Study design

This Phase 3, randomized, open-label, multicenter study
was conducted at 44 clinical sites in Europe from March
2003 to October 2004. The study was conducted according
to the Declaration of Helsinki, and the protocol was
approved by an independent ethics committee. A substudy
at 4 of the 44 sites was conducted to compare the effects of
the continuous and cyclic OCs on metabolic variables. The
results of this substudy will be published separately.

Before treatment, subjects gave a medical history and
underwent physical and gynecologic examinations, cervical
cytologic smear, mammogram (for subjects aged ≥40),
laboratory screen, Chlamydia test (for subjects ≤25 years
who had risk factors for Chlamydia), serum or urine
pregnancy test, and assessment of tobacco use and sexual
activity. Subjects were randomly assigned by the sponsor,
using a interactive voice recognition system, to continuous
LNG 90 mcg/EE 20 mcg (Wyeth Pharmaceuticals Inc.,
Philadelphia, PA, USA) to be taken daily for 1 year or to
cyclic LNG 100 mcg/EE 20 mcg (Wyeth Australia Pty
Limited, Baulkam Hills, Australia) to be taken 21 days,
followed by seven pill-free days, for 1 year (13 pill packs).
The system provided a randomization number (independent
of the subject number) and corresponding treatment
package number, which were relayed to the caller and
later confirmed by facsimile. Subjects began the first pill
pack on the first day of menstrual bleeding. Pills were to be
taken at about the same time each day. Subjects' visits
occurred during pill packs 3, 7, 10 and 13. At each visit,
new pill packs were distributed and empty ones collected to
help assess compliance.

2.2. Study population

Healthy, sexually active women (aged 18–49 years) with
three normal menstrual cycles before enrollment and
negative cervical cytology at screening were enrolled. All
subjects agreed to rely on the assigned OC as their only
method of contraception and provided written consent for
study participation.

Exclusion criteria included standard contraindications for
combination OCs; undiagnosed abnormal vaginal bleeding
in the past 6 months; history of severe depression or
substance abuse; and known hypersensitivity to estrogens,
progestins or any other component of the study drug.
Abnormal laboratory and clinical findings also resulted in
exclusion: liver disease or elevated liver enzymes (N1.5
times upper normal limit), elevated fasting lipids (total
cholesterol N7.8 mmol/L; triglycerides N3.39 mmol/L),
hypertension (N140/90 mm Hg), headache with focal
neurologic symptoms, planned venous or other major
surgery, breast mass, any abnormal mammogram findings,
porphyria, pregnancy, breastfeeding, smoking 15 or more
cigarettes per day if age 34 or older and known (by history)
human immunodeficiency viral seropositivity.

Prohibited therapies included the following: forms of
contraception other than the study drug (exceptions could
have been granted by the investigator for medically indicated
condom use); noncontraceptive estrogens, progestins or
androgens or any experimental drug or device within 60 days
of enrollment; use of depot medroxyprogesterone acetate
(DMPA) within 10 months prior to enrollment; or the use of
any hepatic enzyme-inducing drugs. During the study,
subjects could not take any sex hormones, other forms of
birth control, hepatic enzyme-inducing drugs, anti-infectives
for more than 14 days or drugs requiring simultaneous use
of contraception.

2.3. Contraceptive efficacy

The primary efficacy end point was the number of
unintended pregnancies that occurred during treatment,
which was used to calculate pregnancy rates the using
Pearl index. A serum β-hCG pregnancy test was performed



able 1
emographic and other baseline characteristics

haracteristic LNG 90 mcg/EE
20 mcg (n=323)

LNG 100 mcg/EE
20 mcg (n=318)

ge (years) 27.6±6.7 27.2±6.8
Min–max 18–49 18–48
eight (cm) 167.1±6.3 167.8±6.7a

Min–max 149–187 151–190
eight, kg 63.5±12.2 64.2±10.2b

Min–max 42.0–139.5 45.0–104.0
MI, kg/m2 22.7±3.9 22.8±3.4a

Min–max 16.4–48.3 15.9–35.6
o. of pregnancies, n (%)
0 199 (61.6) 187 (58.8)
1 52 (16.1) 53 (16.7)
2 41 (12.7) 48 (15.1)
3 19 (5.9) 18 (5.7)
4–6 11 (3.4) 10 (3.1)
8–10 1 (0.3) 2 (0.6)
ducation, years 13.8±2.7 13.8±2.9
Min–max 8–23 6–21
mokes cigarettes, n (%)
No 234 (72.4) 218 (68.6)
Yes 89 (27.6) 100 (31.4)
Number per day 7.8±4.5 8.3±5.2
Min–max 1–20 1–21

ata are mean±SD unless otherwise indicated.
a n=316.
b n=317.
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at screening and at the final visit, and urine pregnancy tests
were performed on all other visits. Subjects used home urine
pregnancy test kits, provided during scheduled clinic visits,
once during each of the 28-day intervals in which there were
no scheduled visits.

The total Pearl index included method and user-failure
pregnancies per 100 women-years of use. Pregnancies were
classified as method failures if there were no missed pills in
the 30 days prior to the estimated date of conception. User-
failure pregnancies were defined as pregnancies occurring in
subjects who missed up to two consecutive days or one to
four total days of pills within the 30 days before the
estimated date of conception.

2.4. Safety assessment

Safety was a primary end point of the study. Subjects were
instructed to record adverse events (AEs) on daily diary cards.
At each visit, AEswere recorded from the subject's daily diary
card, from those based on physical examination and clinical
evaluation of the subject and from answers to the question,
“How have you been feeling since your last visit?”AnAEwas
defined as any adverse experience, treatment-emergent sign or
symptom, new intercurrent illness or clinically important
abnormal laboratory finding that occurred during the study.
Treatment-emergent AEs (TEAEs)were those that emerged or
worsened during treatment. AEs were coded with the Coding
Symbols for Thesaurus of Adverse Reaction Terms (COST-
ART) dictionary. Metrorrhagia included breakthrough, con-
tinual, intermittent or irregular bleeding, or only spotting;
menorrhagia was used to describe heavy or prolonged
bleeding; and vaginal bleeding (COSTART term vaginal
hemorrhage) was used when the pattern of bleeding was not
described in sufficient detail to be coded as metrorrhagia or
menorrhagia [13].

2.5. Bleeding profiles

Vaginal bleeding profiles were evaluated as secondary
end points. Vaginal bleeding was recorded by subjects on
daily diary cards. Standard definitions provided by the World
Health Organization for bleeding were used [10]. Bleeding
was defined as that requiring sanitary protection, spotting as
bleeding not requiring any sanitary protection (including
panty liners). Amenorrhea was defined as no day of bleeding
or spotting during the 28-day pill pack. Unscheduled
bleeding on the continuous OC was any bleeding or spotting,
and on the cyclic OC, any bleeding or spotting that was not
considered scheduled withdrawal bleeding (≥1 day of
spotting±bleeding beginning between Days 22 and 28).

2.6. Statistical analysis

Approximately 600 subjects (300 in each treatment
group) were to be enrolled in the study. The total planned
number of enrolled subjects for both studies was based on
regulatory requirements for OCs and incorporated an
estimated annual dropout rate for this study of 30%.
The Pearl index, defined as the number of pregnancies per
100 women-years of use, was computed by dividing the
number of on-therapy pregnancies by the number of woman-
cycles (or 28-day intervals) of observation, then multiplying
by 1300. The Pearl index was treated as a proportion, and
two-sided 95% confidence intervals computed overall, and
for both method and user failures. For Pearl index analyses,
pill packs with any of the following were excluded: use of
backup contraception, ≥3 consecutive days of missed pills,
≥5 total days of missed pills, use of prohibited medication,
and sexual inactivity.

The incidence of amenorrhea, bleeding or spotting was
summarized for each treatment group using descriptive
statistics. The median number of days of bleeding and/or
spotting and the incidence of unscheduled bleeding and/or
spotting for each 28-day pill pack were determined. The
median percentages of bleeding days per pill pack were
compared between continuous and cyclic regimens using the
nonparametric Kruskal–Wallis test.
3. Results

3.1. Subject demographics and disposition

No statistically significant differences were observed
between treatment groups for baseline and demographic
characteristics (Table 1).

Fig. 1 illustrates subject disposition. Of the 641 subjects
who took at least one dose of study medication, 323 were
randomized to continuous LNG 90 mcg/EE 20 mcg and 318
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Fig. 1. Subject disposition.
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to cyclic LNG 100 mcg/EE 20 mcg. A total of 176 subjects
(27%) discontinued from the study [107 (33%) continuous,
69 (22%) cyclic; p=.001]. Seventy-two (22%) subjects on the
continuous OC and 31 (10%) on the cyclic OC discontinued
because of AEs (pb.001). Study discontinuations due to
metrorrhagia (8.7% vs. 2.8%; p=.002) and vaginal bleeding
(3.7% vs. 0.6%; p=.012) were significantly higher in the
continuous vs. cyclic OC group. Discontinuations due to
bleeding, whether as a TEAE or subject request, were largely
in the first 6 months of the 1-year study.

The total percentage of days with missed pills was similar
between subjects taking the continuous (0.71%) and cyclic
(0.69%) OC. However, subjects taking the continuous OC
(14%) had a significantly higher (pb.001) percentage of pill
packs with any missed active pills than subjects taking the
cyclic OC (8%).

3.2. Contraceptive efficacy

For the Pearl index analyses, a total of 3072 (89%) pill
packs for the continuous OC and 3270 (88%) pill packs
for the cyclic OC were included. The primary reasons for
pill pack exclusion were use of back-up contraception (4%
of continuous pill packs; 6% cyclic) and no sexual activity
or sexual activity unknown (7% of continuous pill packs;
5% cyclic).

No subject taking continuous LNG 90 mcg/EE 20 mcg
became pregnant while on treatment, yielding a Pearl index
of 0.00 (95% CI, 0.00–1.56). Three subjects (one method
failure, two user failures) taking the cyclic OC became
pregnant, yielding a Pearl index of 1.19 (95% CI, 0.25–
3.48). The subject whose pregnancy was considered a
method failure had a BMI of 17.7 kg/m2 and took the cyclic
regimen for 245 days; the estimated date of conception was
Day 211.

3.3. Safety assessment

The number of subjects who reported any TEAEs
was statistically similar between those taking continuous
LNG 90 mcg/EE 20 mcg (87%) and those taking cyclic LNG
100 mcg/EE 20 mcg (85%). The most commonly reported



Table 2
Most frequently reported (≥5% of subjects) TEAEs, n (%)

TEAE LNG 90 mcg/EE
20 mcg (n=323)

LNG 100 mcg/EE
20 mcg (n=318)

Headache 146 (45.2) 141 (44.3)
Upper respiratory infections 75 (23.2) 82 (25.8)
Metrorrhagia 77 (23.8) 36 (11.3)b

Abdominal pain 57 (17.6) 68 (21.4)
Dysmenorrhea 45 (13.9) 49 (15.4)
Nausea 28 (8.7) 43 (13.5)
Diarrhea 41 (12.7) 29 (9.1)
Vaginal moniliasis 28 (8.7) 36 (11.3)
Flu syndrome 34 (10.5) 35 (11.0)
Pharyngitis 33 (10.2) 31 (9.7)
Breast pain 24 (7.4) 29 (9.1)
Vaginal bleeding 27 (8.4) 11 (3.5)a

Pain 26 (8.0) 26 (8.2)
Acne 23 (7.1) 26 (8.2)
Back pain 23 (7.1) 21 (6.6)
Infection 16 (5.0) 21 (6.6)
Gastroenteritis 16 (5.0) 18 (5.7)
Vaginitis 15 (4.6) 17 (5.3)
Vomiting 14 (4.3) 17 (5.3)
Migraine 10 (3.1) 16 (5.0)

Vaginal bleeding refers to the COSTART term vaginal hemorrhage.
a pb.05 for between-group differences as measured by Fisher exact test.
b pb.001 for between-group differences as measured by Fisher exact test.
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TEAEs (≥5% in any treatment group) are shown in Table 2.
There were no statistically significant differences between
groups for TEAEs, except for metrorrhagia (pb.001) and
vaginal bleeding [p=.011 (COSTART term vaginal hemor-
rhage)], which occurred significantly less frequently with the
cyclic vs. continuous OC.

The pattern of bleeding-related TEAEs varied over time
during the study (pill packs 1–6 vs. pill packs 7–13). While
the occurrence of menorrhagia (p=.038), metrorrhagia
(pb.001), and vaginal bleeding (p=.011) was significantly
higher in the continuous than the cyclic OC group during Pill
Packs 1 through 6, there were no significant differences in
Table 3
Number and percentage of subjects with amenorrhea, no bleeding (±spotting), ble

Pill pack n Amenorrhea Bleeding and/

Cont Cyclic Cont Cyclic Cont

1 317 308 14 (4.4) 0 (0.0) 303 (95.6)
2 307 296 100 (32.6) 3 (1.0) 207 (67.4)
3 292 290 79 (27.1) 2 (0.7) 213 (72.9)
4 281 292 87 (31.0) 4 (1.4) 194 (69.0)
5 271 284 103 (38.0) 1 (0.4) 168 (62.0)
6 264 281 97 (36.7) 2 (0.7) 167 (63.3)
7 240 267 95 (39.6) 6 (2.2) 145 (60.4)
8 236 266 117 (49.6) 3 (1.1) 119 (50.4)
9 228 262 119 (52.2) 5 (1.9) 109 (47.8)
10 226 254 118 (52.2) 1 (0.4) 108 (47.8)
11 222 255 115 (51.8) 4 (1.6) 107 (48.2)
12 220 255 124 (56.4) 5 (2.0) 96 (43.6)
13 210 229 111 (52.9) 3 (1.3) 99 (47.1)

Cont, continuous LNG 90 mcg/EE 20 mcg; cyclic, cyclic LNG 100 mcg/EE 20 m
pill packs 7–13. For example, during pill packs 1–6,
metrorrhagia occurred in 21% and 8.5% of subjects on the
continuous vs. cyclic OC (pb.001), respectively, and during
pill packs 7 through 13, in 12% and 8.2% of subjects
(p=NS), respectively.

Differences between continuous and cyclic OCs over time
were also observed for the incidence of the TEAEs, nausea
and breast pain. While no significant differences were
observed between groups during pill packs 1 through 6,
nausea and breast pain occurred in significantly fewer
subjects in the continuous group during pill packs 7–13.
Nausea occurred in a similar percentage of subjects taking
continuous (7.1%) vs. cyclic OCs (10%) during pill packs 1
through 6, but in significantly more (p=.018) subjects taking
the cyclic (7.1%) than the continuous OC (2.7%) during pill
packs 7–13. Similarly, the incidence of breast pain was 6.8%
and 6.9% during pill packs 1 through 6 but 0.8% and 4.6%
during pill packs 7 through 13 for the continuous and cyclic
OCs, respectively (p=.007).

One subject in the continuous group and two in the
cyclic group experienced a serious AE that was considered
at least possibly related to study drug. The one subject
taking the continuous OC experienced mild to moderate
cervical dysplasia judged as possibly related to study drug.
One subject each taking the cyclic OC had an ovarian cyst
and depression. None of the subjects experienced any
bleeding-related serious AEs. No deaths occurred during
the study.

Changes in mean weight±SD (kg) were similar at pill
pack 13 with the continuous OC (0.62±3.01) and the cyclic
OC (0.42±3.74). No clinically significant changes in blood
pressure were noted in any subject for either group, and no
statistically different changes were observed between
groups. Cervical cytologic smear results indicated that
both treatment groups had a low number of subjects
(continuous n=3, cyclic n=5) with high-grade squamous
intraepithelial lesions.
eding with or without spotting, bleeding only, and spotting only

or spotting Bleeding only Spotting only

Cyclic Cont Cyclic Cont Cyclic

308 (100.0) 43 (13.6) 45 (14.6) 14 (4.4) 4 (1.3)
293 (99.0) 17 (5.5) 69 (23.3) 70 (22.8) 8 (2.7)
288 (99.3) 16 (5.5) 54 (18.6) 68 (22.3) 11 (3.8)
288 (98.6) 13 (4.6) 56 (19.2) 80 (28.5) 16 (5.5)
283 (99.6) 9 (3.3) 47 (16.5) 70 (25.8) 15 (5.3)
279 (99.3) 11 (4.2) 58 (20.6) 71 (26.9) 6 (2.1)
261 (97.8) 7 (2.9) 54 (20.2) 70 (29.2) 10 (3.7)
263 (98.9) 4 (1.7) 53 (19.9) 57 (24.2) 17 (6.4)
257 (98.1) 2 (0.9) 49 (18.7) 54 (23.7) 17 (6.5)
253 (99.6) 5 (2.2) 45 (17.7) 51 (22.6) 8 (3.1)
251 (98.4) 5 (2.3) 46 (18.0) 55 (24.8) 6 (2.4)
250 (98.0) 3 (1.4) 42 (16.5) 54 (24.5) 10 (3.9)
226 (98.7) 4 (1.9) 44 (19.2) 55 (26.2) 23 (10.0)

cg.
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3.4. Bleeding profiles

Bleeding profiles are summarized in Table 3 and in Figs. 2
and 3. For subjects taking continuous LNG 90 mcg/EE 20
mcg, the incidence of amenorrhea (i.e., no bleeding or
spotting in a 28-day pill pack) increased throughout the study
(40% at pill pack 7; 53% at pill pack 13) (Fig. 2A). Similarly,
the incidence of no bleeding [with or without spotting
(spotting defined as not requiring sanitary protection)]
increased throughout the study period in the continuous
OC group and was 50% at pill pack 3, 69% at pill pack 7, and
79% at pill pack 13 (Fig. 2B). Conversely, the incidence of
amenorrhea (0.7–2.2% for all pill packs) and no bleeding
±spotting (6.0% at pill pack 7; 11% at pill pack 13) remained
Fig. 2. Percentage of subjects with amenorrhea (A) and with no bleeding
with or without spotting (B) at each pill pack with continuous LNG 90 mcg/
EE 20 mcg and cyclic LNG 100 mcg/EE 20 mcg.

ig. 3. Median number of days with bleeding and/or spotting at each pill
ack with continuous LNG 90 mcg/EE 20 mcg and cyclic LNG 100 mcg/EE
0 mcg.
F
p
2

low for those taking the cyclic OC (Fig. 2A and B). The
percentage of subjects taking the continuous OC with
spotting only was 26% by pill pack 13.

The median number of bleeding and/or spotting days
decreased throughout the study for those taking the
continuous OC and remained steady after pill pack 1 for
those on the cyclic OC (Fig. 3). In the continuous OC
group, the median number of bleeding and/or spotting days
in a pill pack was 3 by pill pack 7, and 0 at pill pack 9 and
all subsequent pill packs (Fig. 3). The median number of
bleeding days was 0 for the continuous OC at pill packs 2–
13; and for spotting, two days at pill packs 6–7 and 0 from
pill pack 8–13. After pill pack 4, the median number of
bleeding and/or spotting days was lower with the
continuous OC compared with that of the cyclic OC.
able 4
umber and percentage of subjects with unscheduled bleedinga on cyclic
NG 100 mcg/EE 20 mcg

ill pack n Bleeding±spotting Bleeding only,
no spotting

Spotting only,
no bleeding

308 264 (85.7) 47 (15.3) 15 (4.9)
296 57 (19.3) 23 (7.8) 40 (13.5)
290 46 (15.9) 14 (4.8) 32 (11.0)
292 35 (12.0) 7 (2.4) 35 (12.0)
284 35 (12.3) 8 (2.8) 39 (13.7)
281 50 (17.8) 19 (6.8) 27 (9.6)
267 32 (12.0) 13 (4.9) 33 (12.4)
266 28 (10.5) 8 (3.0) 28 (10.5)
262 46 (17.6) 13 (5.0) 26 (9.9)

0 254 29 (11.4) 10 (3.9) 25 (9.8)
1 255 31 (12.2) 10 (3.9) 20 (7.8)
2 255 31 (12.2) 10 (3.9) 21 (8.2)
3 229 28 (12.2) 6 (2.6) 19 (8.3)

a Unscheduled bleeding for those on the cyclic OC was any bleeding or
otting not considered scheduled withdrawal bleeding (one or more days of
leeding and/or spotting beginning between Days 22 and 28).
T
N
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2
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Overall, the incidence of unscheduled bleeding was lower
in subjects taking the cyclic OC vs. the continuous OC,
with rates during pill pack 13 of 12% (Table 4) and 21%
(Table 3), respectively. After pill pack 1, the median
percentage of bleeding days for both continuous and cyclic
groups was 0. However, nonparametric comparison of the
medians showed a significantly higher percentage of
unscheduled bleeding days per pill pack for the continuous
vs. the cyclic group.
4. Discussion

This is the first large comparison study reporting the
safety and efficacy outcomes of a continuous OC (LNG 90
mcg/EE 20 mcg) and a cyclic OC (LNG 100 mcg/EE 20
mcg). We demonstrate that continuous LNG 90 mcg/EE 20
mcg has contraceptive efficacy and that the safety profile was
generally similar to that observed with cyclic LNG 100 mcg/
EE 20 mcg. The ability of continuous LNG 90 mcg/EE 20
mcg to inhibit menses was also shown by the steady increase
in the percentage of women with no bleeding (±spotting) and
those that achieved amenorrhea throughout the study. When
compared to reports of other contraceptives that can produce
amenorrhea, only DMPA has produced a comparable rate of
amenorrhea [11,12]. Overall, this study shows after up to 1
year of use of the continuous OC, that both bleeding and AE
profiles improve over time, with no evidence for an increase
in risk with duration of use.

Continuous LNG 90 mcg/EE 20 mcg had a Pearl index of
0.00, which is consistent with the 100% ovulation inhibition
observed in a phase 2 trial of 58 women using this
continuous OC for 3 months [9]. Another Phase 3 study
(open-label, noncomparative) conducted in North America
reported Pearl indices with a method failure of 1.26 and user
failure of 0.34 in 2134 women taking this continuous LNG
90 mcg/EE 20 mcg for 12 months [13]. Several smaller
studies with other OC formulations have shown a continuous
regimen induces greater suppression of follicular develop-
ment and ovulation inhibition than a cyclic regimen [14–16].

Continuous, daily use of LNG 90 mcg/EE 20 mcg was
generally safe and well tolerated. The incidence of TEAEs
was consistent with that observed in another large Phase 3
clinical study with the same continuous regimen [13], and
with a 21-day, cyclic LNG 100 mcg/EE 20 mcg OC, in both
this study and a previous study [17]. There were no AE
findings to suggest that the absence of a 7-day placebo
period in the continuous regimen had any clinically
meaningful effect on OC safety. While longer-term safety
data for continuous use of OCs are currently unavailable,
there is an extensive body of evidence supporting the safety
of long-term cyclic OC use. In fact, based on the long-term
use safety profiles of cyclic OCs reported over the past 50
years, the 2007 Canadian Consensus Guideline on Con-
tinuous and Extended Hormonal Contraception stated that
differences, if any, in safety between long-term use of
continuous OCs vs. long-term use of cyclic OCs will most
likely be minimal [18].

Further, Barnhart et al. [19] reported that return to fertility
was not delayed after taking continuous LNG 90 mcg/EE 20
mcg in patients in the North American Phase 3 study [13].
The higher incidence of bleeding-related AEs with the
continuous vs. cyclic OCs resulted in a higher incidence of
study discontinuations due to bleeding-related events. The
significant differences in bleeding-related TEAEs can be
largely attributed to those events occurring during pill packs
1 through 6, as the incidence of bleeding-related TEAEs was
similar between groups in the latter part of the study (pill
packs 7–13).

Temporal differences between the groups in TEAE
incidence observed in the second half of the study may
also indicate advantages with the continuous regimen.
Nausea and breast pain were significantly lower for the
continuous vs. cyclic groups at pill packs 7 to 13, suggesting
that the continuous regimen may reduce nausea and breast
pain that persist with cyclic OC use.

During OC development, a standard regimen was chosen
so that a typical cycle length of 28 days would occur, with a
withdrawal bleed occurring similar to that of a spontaneous
menstrual cycle. We demonstrated here that continuous LNG
90 mcg/EE 20 mcg is not associated with the withdrawal
bleeding observed with cyclic regimens. At the end of the
study (pill pack 13), the majority of women (79%) had no
bleeding [±spotting (not requiring sanitary protection)] or
had achieved amenorrhea (53%) with continuous LNG 90
mcg/EE 20 mcg. Archer et al. [13] reported a similar
inhibition of menses in North American women taking the
same regimen of continuous LNG 90 mcg/EE 20 mcg.
Importantly, the amenorrhea with absence of regular
endometrial shedding observed in these women was not
associated with an adverse effect on endometrial histology
[20]. Miller and Hughes [21] reported similar bleeding
results with a continuous regimen of LNG 100 mcg/EE 20
mcg for women that had no bleeding but could have had
spotting (N80% by Cycles 9–12) and those who achieved
amenorrhea (72% by Cycles 10–12). A reduction in bleeding
is also supported by the fact that, after pill pack 4, the median
number of bleeding and/or spotting days was lower in
women taking the continuous OC than for those on the 21-
day, cyclic OC.

While the median percentage of unscheduled bleeding
days was 0 for both groups after pill pack 1, the continuous
group showed a significantly greater percentage of bleeding
days when compared with the cyclic group nonparame-
trically. More unscheduled bleeding in women taking the
continuous vs. cyclic regimen suggests that bleeding
predictability was better with the cyclic OC. However, the
incidence of all bleeding (i.e., unscheduled) with the
continuous OC decreased over the study period. Together
with the finding that bleeding-related TEAEs were not
significantly different between groups after pill pack 6,
these data indicate a likely improvement in bleeding
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predictability over time with longer use of continuous LNG
90 mcg/EE 20 mcg. Whether a woman remains on the
continuous LNG 90 mcg/EE 20 mcg OC will largely
depend on her tolerance for unscheduled bleeding/spotting
episodes in the short-term balanced against her desire for
having no menses and the potential for amenorrhea with
longer-term use. This underscores the importance of
clinician counseling with regard to the woman's expecta-
tions for bleeding and amenorrhea.

This study is limited by its open-label design, which can
introduce bias, particularly if the subject and investigator
relate the change in bleeding patterns to other outcomes,
including AEs. The higher rate of discontinuations for
bleeding-related reasons in the continuous OC group may
have selected out subjects with bleeding in the latter part of
the study. This first large-scale comparative trial allows the
safety and efficacy of a continuous regimen (LNG 90 mcg/
EE 20 mcg) and a cyclic regimen (LNG 100 mcg/EE 20
mcg) to be directly compared. An additional limitation for
comparison to “real life” use was the conservative definition
of bleeding/spotting used, where the use of a panty liner for
minimal bleeding was considered as a bleeding day when
these actually may have been spotting days.

In conclusion, continuous LNG 90 mcg/EE 20 mcg is as
safe and effective as a low-dose cyclic OC. Safety in this
study was demonstrated by a generally similar profile
between continuous and cyclic OCs. These findings should
be reassuring regarding the safety of taking this OC
continuously, without any periodic breaks, to induce a
withdrawal bleed.
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