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Abstract

Background: The study was conducted to evaluate bleeding profile and safety of continuous oral contraceptive (OC) containing
levonorgestrel (LNG) 90 mcg/ethinyl estradiol (EE) 20 mcg.
Study Design: Healthy women who participated at seven Canadian sites in 1-year open-label study of LNG 90 mcg/EE 20 mcg daily were
eligible for this second-year extension study. Primary end points included bleeding profile and adverse events.
Results: Seventy-nine women enrolled without interrupting pill taking; 62 (78.5%) completed. Adverse events were comparable to cyclic OC
regimens, except unscheduled vaginal bleeding. Amenorrhea and absence of bleeding increased to about 80% and 90%, respectively, by Pill
Pack 18. Mean (median) number of bleeding days for the last two 90-day intervals was 1.1 (0) and 0.7 (0) days, respectively.
Conclusions: Continuous LNG 90 mcg/EE 20 mcg had a safety profile similar to low-dose cyclic OCs. Short-term safety profile remained
excellent, with increasing rates of amenorrhea and decreasing incidence of unscheduled bleeding and/or spotting.
© 2010 Elsevier Inc. All rights reserved.
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1. Introduction

Extended or continuous administration of active oral
contraceptives (OCs) allows for fewer menstrual cycles
[1,2]. Recent consensus guidelines issued by the Society
of Obstetricians and Gynecologists of Canada indicated
that extended combined hormonal contraceptive regimens
are safe and effective [3]. In acknowledgment of this
extended use, the guidelines encourage health care
providers to inquire about individual patient preferences
and respect those preferences when counseling on the use
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of continuous or extended combined hormonal contracep-
tive regimens [3].

Although data on extended-cycle OCs taken for more
than 1 year are limited, an 84-day active OC regimen has
been studied for up to 2 years in 103 North American women
[4]. A continuous regimen of low-dose levonorgestrel and
ethinyl estradiol (LNG 90 mcg/EE 20 mcg) taken daily
without a placebo or pill-free interval was evaluated in an
open-label study in North America [5] and compared with a
21-day-cycle regimen in a randomized study in Europe [6].
In both studies, the 1-year safety and efficacy data for the
continuous OC regimen was similar to that of traditional
cyclic, low-dose OCs [5,6].

To further evaluate the long-term use of a continuous OC
regimen, the open-label North American study was extended
for an additional second year at seven Canadian sites. This
article reports safety results, vaginal bleeding profiles,
subject satisfaction and health concerns regarding reduced
bleeding or amenorrhea in the extension study. First-year
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results for the Canadian clinical sites are presented for
comparison as appropriate.
2. Materials and methods

2.1. Study population

Eligibility for the second-year extension study depended
on successful completion of the 1-year study [5]. Healthy
women aged 18 to 49 years were eligible to enroll in the
extension study if they were sexually active, at risk for
becoming pregnant and willing to rely on the continuous
LNG 90 mcg/EE 20 mcg OC as their only method of
contraception. There were no restrictions on weight,
vaginal bleeding history or smoking status, except that
women older than 34 years who smoked more than 15
cigarettes daily were excluded. Other exclusion criteria
included the standard contraindications for OC use,
including the use of noncontraceptive estrogens, progestins
or androgens, or any experimental drug or device within
60 days before the screening visit; depot medroxyproges-
terone acetate injection in the 10 months before the study;
or any hepatic enzyme-inducing drugs, including certain
anticonvulsant medications.

2.2. Study design

This Phase 3, single-treatment, open-label, 1-year exten-
sion study was conducted at seven Canadian sites from May
2004 to October 2005 (Clinical Trials Registry No.
NCT00245921). The study was conducted in accordance
with the Declaration of Helsinki, and an independent ethics
committee at each site approved the protocol. Each
participant gave written informed consent.

Women received LNG 90 mcg/EE 20 mcg, supplied in
28-day pill packs (Wyeth Research, Collegeville, PA, USA).
Women took one pill daily orally for an initial period of 12
months starting on the first day of the first menstrual cycle
(first pill pack only) with no pill-free intervals and continued
the daily administration uninterrupted into the second year.
Compliance was assessed from daily diary cards.

2.3. Efficacy assessments

The primary efficacy end point was the bleeding profile,
i.e., vaginal bleeding and/or spotting, as assessed by daily
diary entries. Vaginal bleeding was defined according to
World Health Organization standards as bleeding requiring
the use of sanitary protection; spotting was defined as
vaginal bleeding not requiring sanitary protection, includ-
ing panty liners [7]. Amenorrhea was defined as the
absence of bleeding and/or spotting. The numbers of
women experiencing amenorrhea and absence of bleeding
(with or without spotting) over time were denoted as the
rate of cumulative amenorrhea and cumulative absence of
bleeding, respectively.
Secondary end points included discontinuation rates,
second-year pregnancy rates, participant satisfaction and
participant health concerns regarding reduced bleeding
or amenorrhea related to extended use of a continuous
OC regimen.

Women rated their level of satisfaction with the
continuous OC regimen as completely satisfied, somewhat
satisfied, neither satisfied nor dissatisfied, somewhat dissat-
isfied, and completely dissatisfied. Assessments were made
at the initial visit of the extension study (during Pill Pack 13)
and each subsequent visit (during Pill Packs 16, 20, 23 and
1–15 days after treatment). Post-treatment evaluations were
completed by women who finished the study as well as those
who withdrew early. Additionally, to address potential
concerns regarding reduced bleeding or amenorrhea during
the extended use of a continuous OC regimen, women also
completed Menstrual Bleeding Health Concern Survey
questionnaires at the beginning and end of the extension
study. The survey was intended to explore personal
perceptions regarding menstrual bleeding concerns. The
women were also asked about the degree of their concern
about menstrual bleeding changes related to the continuous
OC regimen and the possibility of an undiagnosed or
unrecognized pregnancy.

2.4. Safety assessments

The primary safety end point was patient-reported adverse
events (AEs). Physical examinations, cervical cytology
smears and laboratory evaluations were performed at the
initial visit (Pill Pack 13), during Pill Pack 20 and after
treatment. Laboratory evaluations during both Year 1 and the
extension study were performed by Quest Diagnostics
Laboratories (Van Nuys, CA, and Las Vegas, NV, USA).
The baseline laboratory values used for comparison during the
extension studywere the pretreatment values obtained prior to
the start of the 1-year study (Pill Pack 1). The laboratory
values evaluated included hemoglobin, hematocrit, white
blood cell count, platelet count, fasting blood glucose, blood
urea nitrogen, serum creatinine, total and direct bilirubin,
alkaline phosphatase, fasting cholesterol (total, low-density
lipoproteins, high-density lipoproteins and triglycerides),
aspartate transaminase and alanine transaminase.

2.5. Statistical analysis

Bleeding profile characteristics were summarized using
descriptive statistics. The mean number of days as well as the
incidence of amenorrhea and bleeding and/or spotting was
reported (with 95% confidence intervals) for all twenty-six
28-day intervals. Changes from baseline for vital signs and
laboratory values were analyzed with paired t tests.
Participant satisfaction was analyzed at each clinic visit;
results of the responses to the questionnaire were presented
as frequency distributions and summary statistics by visit.
Results of the Menstrual Bleeding Health Concern Survey
were summarized using descriptive statistics.
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3. Results

Of 113 women at Canadian sites who completed the 1-
year study, 79 (70%) women from seven participating
sites enrolled in the second-year extension study and 62
(78%) women completed it (Fig. 1). No woman from any
of the Canadian sites discontinued the extension study
because of accidental pregnancy. There were no clinically
meaningful differences between women who enrolled in
the second-year extension study and those who were
eligible but did not enroll (n=34) in terms of mean age
(30 and 28 years, respectively), mean weight (67 and 66
kg, respectively) or ethnicity. The majority of women
were white (96.2%), and, for all, mean age was 30.2±6.3
years (range 19–48), mean body mass index was 25.2±4.9
(range 18.9–44.2) and mean education was 14.5±2.7 years
(range 8–20). Of the total, 13.9% of women smoked
cigarettes, with a mean of 9.6±4.1 (range 3– 15)
cigarettes smoked per day.

3.1. Efficacy results

3.1.1. Bleeding profile
The incidence of amenorrhea and absence of bleeding

(with or without spotting, not requiring sanitary protection)
for each 28-day period is shown in Table 1. The
amenorrhea rate increased overall during the extension
study, from 63.6% of women reporting amenorrhea during
Pill Pack 14 to 80.7% of women during Pill Pack 26.
Similarly, the absence of bleeding also increased from 87%
during Pill Pack 14 to 94.7% during Pill Pack 26.
Cumulative rates of amenorrhea and absence of bleeding
Fig. 1. Continuous levonorgestrel 90 mcg/ethiny
increased over time. From the start of the extension study
(Pill Pack 14) through the end (Pill Pack 26), 38% of
women had amenorrhea; 55% had amenorrhea for the last
nine pill packs. Cumulative reports of absence of bleeding
followed a similar pattern, with 65% of women reporting
no bleeding (with or without spotting) from the start of the
study through the end (Pill Packs 14 through 26) and 73%
reporting no bleeding for the last nine pill packs. The
frequency of bleeding and spotting decreased steadily
throughout the extension study (Table 1). The percentage
of women experiencing bleeding and/or spotting per pill
pack remained at or less than 36% from Pill Pack 14
through the end of the study. Throughout the extension
study, decreases were observed in the mean number of days
of bleeding (0.5 to 0.2 days), spotting (2.4 to 1.0 days), and
bleeding and/or spotting (2.9 to 1.2 days), while the median
number of days remained at 0.

3.1.2. Participant satisfaction
Pretreatment and 1-year satisfaction levels were

compared between women who enrolled in the extension
study and those who were eligible but decided not to
participate in the second-year study. Although the p value
testing the distribution of responses was significant
(Fisher Exact Test, pb.001), after completing the 1-year
study, 22 (75.9%) of 29 nonenrollers who completed the
questionnaire were completely or somewhat satisfied with
the continuous OC regimen, three (10.3%) were neither
satisfied nor dissatisfied, and four (13.8%) were some-
what dissatisfied.

The percentage of women who reported being completely
or somewhat satisfied with the continuous OC regimen
l estradiol 20 mcg extension study design.



Table 1
Incidence of bleeding and spotting at each pill packa

Pill pack n Amenorrheab No bleedingb Bleeding
(with no spotting)

Spotting
(with no bleeding)

Bleeding and/or
spotting

Bleeding
(with or without spotting)

14 77 49 (63.6) 67 (87.0) 2 (2.6) 18 (23.4) 28 (36.4) 10 (13.0)
15 77 58 (75.3) 72 (93.5) 0 (0) 14 (18.2) 19 (24.7) 5 (6.5)
16 71 47 (66.2) 62 (87.3) 0 (0) 15 (21.1) 24 (33.8) 9 (12.7)
17 72 54 (75.0) 64 (88.9) 3 (4.2) 10 (13.9) 18 (25.0) 8 (11.1)
18 72 60 (83.3) 68 (94.4) 1 (1.4) 8 (11.1) 12 (16.7) 4 (5.6)
19 70 57 (81.4) 68 (97.1) 1 (1.4) 11 (15.7) 13 (18.6) 2 (2.9)
20 69 56 (81.2) 62 (89.9) 0 (0) 6 (8.7) 13 (18.8) 7 (10.1)
21 69 55 (79.7) 62 (89.9) 1 (1.4) 7 (10.1) 14 (20.3) 7 (10.1)
22 68 57 (83.8) 64 (94.1) 1 (1.5) 7 (10.3) 11 (16.2) 4 (5.9)
23 66 51 (77.3) 60 (90.9) 3 (4.5) 9 (13.6) 15 (22.7) 6 (9.1)
24 66 56 (84.8) 62 (93.9) 3 (4.5) 6 (9.1) 10 (15.2) 4 (6.1)
25 65 51 (78.5) 61 (93.8) 0 (0) 10 (15.4) 14 (21.5) 4 (6.2)
26 57 46 (80.7) 54 (94.7) 1 (1.8) 8 (14.0) 11 (19.3) 3 (5.3)

Values are shown as n (%).
a In patients with 28 days of data in a pill pack.
b Amenorrhea defined as absence of bleeding and/or spotting; no bleeding was defined as absence of bleeding with or without spotting not requiring

sanitary protection.
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increased with time (Table 2). All of the women who
completed the extension study were completely (90.4%) or
somewhat (9.6%) satisfied with the use of continuous LNG
90 mcg/EE 20 mcg. After up to 2 years of using the
continuous OC regimen, 88% (52 of 59 women) were
completely satisfied with the continuous contraceptive
regimen. In comparison, 71% (42 of 59 women) were
completely satisfied with their contraceptive regimen prior to
the start of the 1-year study.

3.1.3. Menstrual bleeding health concerns
The survey of menstrual bleeding health concerns was

intended to explore the perceptions of each woman related to
unscheduled bleeding and/or amenorrhea (Table 3). In both
the first and second study years, 95% of women reported
their menstrual bleeding was “not at all” or “a lot less.” In
assessing their concern about menstrual bleeding changes
related to the continuous OC regimen, 7% were very
concerned and 5% were somewhat concerned. At the end
of the extension study, none of the women were very
concerned about the possibility of an undiagnosed/unrecog-
nized pregnancy, whereas six women (9%) were somewhat
Table 2
Satisfaction with continuous-use regimen

Visit Completely
satisfied

Somewhat
satisfied

Neith
nor d

1 (Pill Pack 13) 68 (86.1) 10 (12.7) 1 (1.3
2 (Pill Pack 16) 60 (80.0) 12 (16.0) 3 (4.0
3 (Pill Pack 20) 57 (83.8) 8 (11.8) 2 (2.9
4 (Pill Pack 23) 56 (87.5) 7 (10.9) 1 (1.6
5 (post ≥720 days)a 47 (90.4) 5 (9.6) 0
5 (post b720 days)a,b 2 (100) 0 0

Values are shown as n (%).
a Post-treatment (Visit 5) was within 15 days after last pill and was divided in

days since last pill for women who withdrew before the end of the study.
b Reason for study withdrawal before 720 days was planned pregnancy (two
concerned, including four women who had not expressed
concern at the end of the first year.

3.2. Safety

The safety of continuous LNG 90 mcg/EE 20 mcg was
assessed on the basis of data from all 79 women who took at
least one dose of the study drug during the extension study.
None of the women discontinued during the extension study
due to AEs. Two women (3%) withdrew from the extension
study because of vaginal bleeding or spotting, compared
with 57 (23%) of 252 Canadian women in the first year. The
percentage of women reporting at least one treatment-
emergent AE decreased during the extension study, from
87% in the first year of the study to 77% in the second year.
Infection, headache and pharyngitis were the most frequent-
ly reported treatment-emergent AEs in Year 2 (Table 4). The
incidence of drug-related treatment-emergent adverse events
(reported by N2%) was significantly lower in the second-
year extension compared with the first year of the main
study for headache (2.5% vs. 20.2%; pb.001), nausea (0.0%
vs. 10.3%; pb.01), dysmenorrhea (1.3% vs. 10.3%; pb.01),
er satisfied
issatisfied

Somewhat
dissatisfied

Completely
dissatisfied

Total

) 0 0 79 (100)
) 0 0 75 (100)
) 1 (1.5) 0 68 (100)
) 0 0 64 (100)

0 0 52 (100)
0 0 2 (100)

to ≥720 days since last pill for women who completed the study and b720

patients).



Table 3
Responses to the Menstrual Health Bleeding Concern Survey after the
1-year and extension studies

Question 1-year study,
% (n=75)

Extension
studya,
% (n=68)

Has your menstrual bleeding been
Not at all 51 76
A lot less 44 19
Less 1 3
Same 1 2
More 0 0
A lot more 3 0
How concerned have you
been about menstrual
bleeding changes related
to the study pill?
Very concerned 3 2
Somewhat concerned 4 3
Neither concerned nor unconcerned 33 25
Somewhat unconcerned 27 26
Very unconcerned 33 44
How concerned were you about
the possibility of an undiagnosed/
unrecognized pregnancy?
Very concerned 1 0
Somewhat concerned 4 9
Neither concerned nor unconcerned 31 35
Somewhat unconcerned 27 22
Very unconcerned 37 34

a Combined responses during and after Pill Pack 26, post-treatment
observation interval or poststudy.

able 4
reatment-emergent adverse events during the extension study reported in
5% of women

dverse event Number (%) (n=79)

fection 17 (21.5)
eadache 10 (12.7)
haryngitis 10 (12.7)
ack pain 9 (11.4)
bdominal pain 8 (10.1)
sthenia 7 (8.9)
lu syndrome 7 (8.9)
pper respiratory infection 7 (8.9)
aginal moniliasis 6 (7.6)
igraine 5 (6.3)
hinitis 5 (6.3)
eight gain 5 (6.3)
nxiety 4 (5.1)
rthralgia 4 (5.1)
ronchitis 4 (5.1)
ever 4 (5.1)
somnia 4 (5.1)
yalgia 4 (5.1)
ain 4 (5.1)
inusitis 4 (5.1)
aginitis 4 (5.1)
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acne (1.3% vs. 9.1%; pb.05) and metrorrhagia (0.0% vs.
6.0%; pb.05).

Two women reported a serious AE during the extension
study. One woman attempted suicide. She had no previous
history indicating psychiatric issues. The second subject
reported moderate to severe panic attack and fatigue. This
woman had a history of moderate fatigue, marked anxiety
and difficulty coping with stress. She received counseling
and was medicated for these conditions. Neither of these AEs
was considered to be related to the study medication,
according to the investigators.

During the extension study, laboratory values were
assessed at Pill Pack 20 and at the post-treatment
evaluation (at the end of Year 2, within 15 days of last
dose). Adjusted mean levels from pretreatment baseline
(hemoglobin: 133.14±8.77 g/L; hematocrit: 0.39±0.03
L/L) to Pill Pack 20 increased by 1.90±0.78 for
hemoglobin (pb.05) and by 0.01±0.00 for hematocrit
(pb.001), and at the post-treatment evaluation by
4.19±0.77 for hemoglobin and by 0.02±0.00 for hemat-
ocrit (pb.001). From pretreatment baseline (total:
9.31±3.96 μmol/L; direct: 2.06±0.69 μmol/L), significant
decreases were seen for mean levels of total (−0.84±0.36;
pb.05) and direct bilirubin (−0.20±0.06; pb.001) to Pill
Pack 20, but at the post-treatment evaluation, changes
from baseline were not significant (total bilirubin:
0.25±0.49; direct bilirubin: −0.00±0.09).
Adjusted mean levels for alkaline phosphatase decreased
significantly (pb.001) from mean pretreatment values to Pill
Pack 20 and the post-treatment evaluation. A significant
decrease in the alanine transaminase adjusted mean level was
reported at Pill Pack 20 (pb.001) and at the post-treatment
evaluation (pb.05). A significant decrease (pb.01) in the
aspartate transaminase adjusted mean level was reported at
the post-treatment evaluation only. Adjusted mean creatinine
levels increased significantly from pretreatment baseline
values but no levels were outside the normal range. Adjusted
mean high-density lipoprotein levels decreased (pb.05) from
pretreatment baseline to the post-treatment evaluation. In
addition, the mean blood urea nitrogen levels decreased from
pretreatment baseline to the post-treatment evaluation. While
statistically significant, there were no AEs or discontinua-
tions related to these laboratory changes. These mean
changes in laboratory values were not considered to be
clinically important.

During the first year at Pill Pack 10, statistically
significant increases from baseline were observed in mean
systolic (2.43 mmHg) and diastolic (2.20 mmHg) blood
pressure. By the post-treatment evaluation, the increases
from baseline in systolic/diastolic blood pressures were 1.73
and 1.88 mmHg, respectively. Mean body weight increased
from baseline by 1.29 kg at Pill Pack 13 (pb.01) and by
1.42 kg at the post-treatment evaluation.

4. Discussion

This is the first report of the use of a continuous OC
regimen for more than 1 year. The LNG 90 mcg/EE 20 mcg
continuous OC regimen was effective in continuing the
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inhibition of menses by inducing amenorrhea and no
bleeding (with or without spotting) in the second year of
use. There were no adverse changes in safety profile from the
first to the second year, while the bleeding profile continued
to improve during the second year of use.

Continuous use of LNG 90 mcg/EE 20 mcg effectively
reduced the number of bleeding and spotting days and
induced amenorrhea in an increasing number of women as
the study continued. Amenorrhea and absence of bleeding
increased progressively during the study and plateaued at
about 80% and 90%, respectively, by Pill Pack 18.

Thirty-two (56%) of the discontinuations in the first year
at Canadian study sites for bleeding-related reasons occurred
in the first six pill packs of the first-year study, and two
occurred during the extension study. Because the protocol
did not allow any intervention for unscheduled bleeding,
some women chose to discontinue from the study during the
first year to receive additional or alternative treatment for
bleeding. Therefore, the discontinuations for bleeding-
related reasons would be expected to be lower in clinical
practice when supplemental treatments for unscheduled
bleeding (such as brief discontinuation) might be used.

Laboratory parameters, blood pressure and body weight
were measured through the 2 years of the study. Importantly,
the minimal changes observed in these parameters during the
first year of treatment were not further affected during the
second-year extension.

A high discontinuation rate in Canadian women of 55.2%
during the first-year study and elective enrollment into the
extension study may have biased either the population
enrolling in the extension study or the results of the extension
study to appear more favorable than in the first year of the
study. However, we compared the demographic character-
istics of women who enrolled in the extension study with
those who did not enroll, and we did not observe any
substantial differences between the two groups. Therefore,
whereas the demographics of the study did not cause bias,
the higher rates of satisfaction may have introduced some
bias. The high rates of satisfaction with an LNG 90 mcg/EE
20 mcg continuous OC regimen suggest the women who
continued into the extension study were more satisfied
overall and thus more likely to persist with this therapy. The
exclusion of two women because of adjunctive therapy
would have had minimal effect on satisfaction rates.

The strengths of this study include the uninterrupted
continuous regimen pill taking from the first to the second
year study. Interruptions in pill taking between first- and
second-year studies and inclusion of women who took a
cyclic OC for the first year [4] may confound the safety
assessment and misrepresent what may be expected during
widespread use of the product. Another strength of this study
is the lack of exclusion criteria for weight or body mass
index (a common exclusion criterion in OC Phase 3 studies)
and the lack of exclusion of women with a history of
bleeding on OCs [4]. In these respects, the data from the
Phase 3 studies of continuous use of LNG 90 mcg/EE 20
mcg should be representative of the attributes of the product
when used in clinical practice.

The authors recognize that 2-year data do not provide long-
term safety data for an OC. There has been no indication from
the large first-year study or this second-year study that the
long-term safety profile of a continuous OC regimen with
LNG/EE would be different from that of any other low-dose
cyclic OC regimen. The only feasible means of assessing
longer-term safety outcomes is with epidemiologic studies.
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