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A look at the long-term safety  
of an extended-regimen OC 
This study reveals that adverse events after 4 years of 
continuous oral contraceptive use were similar to those 
observed during 1 year of use. 

Abstract
Background } Oral contraceptives (OCs) are 
the most widely used method of reversible 
contraception. Recent alterations of the stan-
dard 28-day regimen have included shorten-
ing the traditional hormone-free interval 
(HFI), supplementing the HFI with low-dose 
estrogen, or increasing the number of active 
pills administered, thus extending the time 
between withdrawal bleeding episodes by a 
variable number of months. In light of these 
changes in regimens, clinicians may be seeking 
evidence that the new regimens are safe and 
will not result in unexpected adverse events.

Methods } We initiated a long-term extension 
trial to evaluate the safety of a 91-day extended-
regimen OC containing 150 mcg levonorgestrel/ 
30 mcg ethinyl estradiol (EE) for 84 days, fol-
lowed by 7 days of 10 mcg EE. After par-
ticipation in a 1-year, open-label, Phase 3 
contraceptive program, 320 women quali-
fied for enrollment in a multicenter, nonran-
domized study of 91-day extended-regimen 
OCs for up to 3 additional consecutive years;  
116 completed the study. We evaluated incidence 
of reported adverse events (AEs), rates of study 
discontinuation, and reported bleeding patterns.

Results } Total exposure was equivalent to 
8292 28-day cycles. Participants reported no 
thromboembolic events. Thirty-one (9.7%) 
women discontinued treatment due to AEs. 
Unscheduled bleeding and spotting dimin-
ished during the course of the trial. Overall 

rates of study discontinuation and incidence 
of AEs were consistent with those observed in 
the Phase 3 clinical program.

Conclusion } This study demonstrated that the 
AE profile of the 91-day extended-regimen 
OC over 4 years was similar to that seen in the 
1-year clinical trials, with no unexpected ad-
verse events.

Two Phase 3 studies assessed a 91-day 
oral contraceptive (OC) regimen for  
1 year—a multicenter, open-label 

trial that studied safety and efficacy,1 and a 
multicenter trial that evaluated endometrial 
safety.2 Results of both studies showed the 
regimen to be safe, effective, and well tolerat-
ed. The regimen: 84 days of combination tab-
lets containing 150 mcg levonorgestrel (LNG) 
and 30 mcg ethinyl estradiol (EE), followed by 
7 days of 10 mcg EE alone instead of placebo 
to maintain ovarian suppression,3,4 potential-
ly reducing the incidence of intermenstrual 
bleeding or spotting. To gain longer experi-
ence with this regimen, we enrolled selected 
subjects from both studies in a 3-year exten-
sion trial.

Methods
Study design and population
In this nonrandomized, multicenter, open-
label extension study, we invited women who 
had successfully completed 1 year of treat-
ment in either of the Phase 3 trials to par-
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ticipate as part of a convenience sample for 
an additional 3 years of follow-up. We con-
ducted this study in accordance with ethical 
guidelines for human subjects and applicable 
guidelines for good clinical practice.5

Inclusion and exclusion criteria were sim-
ilar to those used in the Phase 3 studies.1,2 Par-
ticipants agreed to use the study medication as 

their primary method of birth control through-
out the study. We excluded women who were 
using a medication that might interfere with 
the efficacy of OCs, or who had any medical or 
lifestyle contraindications to OC use (eg, clini-
cally significant abnormal Pap smear; ciga-
rette use if older than 35 years).

We enrolled 320 subjects whose demo-
graphic characteristics were similar to those 
in the earlier Phase 3 trials (TABLE 1).2

Regular evaluation  
of adherence and AEs
Every 3 months at the study site, we assessed 
adherence with the drug regimen by review-
ing participants’ daily diaries and by count-
ing pills in returned used pill packs. We also 
evaluated subject-reported adverse events 
(AEs)—side effects, as well as serious adverse 
events (SAEs) requiring treatment or drug 
discontinuation—and use of concomitant 
medications or cigarettes.

Factors in our safety assessment
Our safety analysis included any subject who 
took at least 1 dose of the study drug. We 
calculated the incidence rates of subject-re-
ported AEs, overall rates of discontinuation, 
and cycles of exposure. These included inci-
dence rates of AEs the investigators deemed 
to be at least “remotely” related to treatment. 
Safety analyses also included annual changes 
in laboratory values (complete blood count, 
serum chemistry, lipid profile, and urinaly-
sis), vital signs, occurrence of pregnancy, and 
rates of reported bleeding or spotting. 

The evaluation included bleeding/spot-
ting that was scheduled—occurring on cycle 
days 85 through 91 (EE-only tablets)—and 
unscheduled—intermenstrual or “break-
through” blood loss occurring on cycle days 1 
through 84. We defined bleeding as any vagi-
nal blood loss requiring the use of sanitary 
protection (pads or tampons); spotting was 
defined as vaginal blood loss not necessitat-
ing sanitary protection.

Statistical analysis
Descriptive statistics included the number of 
subjects, and the mean, median (where appro-
priate), standard deviation or standard error of 
the mean (SE), or minimum and maximum 

Table 1  

Demographic characteristics  
of all treated participants (N=320)

OC, oral contraceptive; SD, standard deviation.

Age at screening, y

Mean (SD) 28.1 (6.0)

Median 27.5

Min, max 18.2, 40.2

Weight, lb

Mean (SD) 152.3 (37.6)

Median 143.5

Min, max 94.0, 360.0

Body mass index, kg/m2

Mean (SD) 25.5 (5.8)

Median 24.1

Min, max 16.8, 56.5

OC use history, n (%)

Recent user 225 (70.3%)

Prior user 67 (20.9%)

New start 28 (8.8%)

Race, n (%)

African American 40 (12.5%)

Asian 7 (2.2%)

Caucasian 262 (81.9%)

Hispanic 4 (1.3%)

Other 7 (2.2%)

Cigarette use status, n (%)

Nonsmoker 269 (84.1%)

Smoker 51 (15.9%)
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values of patient characteristics. We summa-
rized discrete events using frequencies or per-
centages. As this study was designed primarily 
to be observational and to gain further long-
term experience with the regimen, we did not 
conduct formal power analyses and sample 
size calculations. For contraceptive trials, the 
US Food and Drug Administration typically 
requires a minimum exposure of 200 women 
using the method for 1 year. We also omitted a 
formal efficacy analysis, as efficacy was estab-
lished in the Phase 3 clinical program.1

Results
Of the 320 subjects enrolled and treated, 244 
(76.3%) completed at least 1 year of treat-
ment; 173 (54.1%) completed at least 2 years 
of treatment; and 85 (26.6%) completed 3 
years of treatment in this extension study, 
beyond the 1 year completed in the Phase 3 
clinical trials (FIGURE). A total of 204 women 
(63.8%) discontinued treatment; primarily 
due to personal decisions (26.6%), becom-
ing lost to follow-up (11.3%), and adverse 
events (9.7%). These discontinuation rates 
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FIGURE  

Of the 320 participants enrolled, 116 completed the study

Completed 1 year of therapy 
in Phase 3 clinical program 

(n=1156)*

Enrolled in extension study 
(n=325)

Included in safety cohort for 
analysis of AEs (n=320)

Discontinued study: n=204 (63.8%)

• Participant decision: 85 (26.6%)

• Lost to follow-up: 36 (11.3%)

• AEs: 31 (9.7%)

• Unknown/other: 27 (8.4%)

• Noncompliance: 14 (4.4%)

• Pregnancy: 6 (1.9%)

•� Did not meet protocol 
 requirements: 5 (1.6%)

Cumulative extent of exposure 
(safety cohort, n=320):

Years in study: >0: n=320 (100%)

              ≥1: n=244 (76.3%)

              ≥2: n=173 (54.1%)

              ≥3: n=85  (26.6%)

Completed the study: n=116† 

5 subjects excluded—never took 
study medication

*�In the pregnancy prevention study, 979 patients completed 1 year; in the endometrial safety study, 177 com-
pleted 1 year. Only 11 of the original 36 sites participated in the extension study, so not all 1156 subjects had the 
option of enrolling in the extension.

†�Not all subjects enrolled at the same time. Thirty-one patients were participating in the study with various dura-
tions of exposure when the study was ended. Although they did not complete 3 full years of use, they did partici-
pate in the full course of the study that was available to them and were therefore classified as “completers.”
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are consistent with those in other long-term 
studies.6–8

Serious adverse events were few
SAEs were reported by 12 subjects; 3 were 
possibly related to treatment—spontaneous 
abortion in a 33-year-old subject, nonthrom-
botic coronary artery spasm in a 40-year-old 
subject, and acute cholecystitis in a 37-year 
old subject. No venous thromboembolic 
events (VTEs) occurred; however, such events 
are rare (approximately 7-18 VTEs/100,000 
OC users annually9) and would be unlikely in 
a study of 320 subjects.

Nonurgent adverse events  
comparable to earlier studies
The most commonly reported treatment- 
related AEs were headache (9.4%), metror-
rhagia (9.1%), increased weight (6.9%), and 
dysmenorrhea (4.4%), as noted in TABLE 2. 
The most frequently reported treatment-
emergent AEs (ie, regardless of relationship 
to study medication) were headache (21.9%), 

upper respiratory tract infection (18.4%), 
nasopharyngitis (15.0%), sinusitis (12.2%), 
and back pain (11.6%). A total of 31 subjects 
(9.7%) discontinued the study due to AEs. The 
incidence rates of treatment-emergent and 
treatment-related AEs in this study were not 
substantially higher than those in the Phase 
3 trials.1

Pregnancies due mostly  
to nonadherence
We conducted no formal efficacy analyses. 
Pregnancy was determined by a positive re-
sult on a pregnancy test conducted at the 
study site. Six subjects (1.9%) became preg-
nant during the study; 4 were noncompliant 
with the study medication, and 2 became 
pregnant at least 14 days after completing the 
study medication. One spontaneous abortion 
was reported. Among those participants who 
continued their pregnancies, none reported 
abnormal outcomes.

Laboratory values changed minimally,  
if at all
No notable changes occurred in serum 
chemistry, hematology, or urinalysis values. 
Specific mean changes from baseline includ-
ed increases of 5.0 mg/dL for total cholester-
ol, 2.4 mg/dL for high-density lipoproteins,  
and 4.0 mg/dL for low-density lipoproteins; 
and decreases of 5.9 mg/dL for triglycerides 
and 0.1 g/dL for hemoglobin.

Vital signs remained stable
No notable changes occurred in systolic or 
diastolic blood pressure, heart rate, or tem-
perature. The increase in mean weight that 
we observed (10.4 lb) is not unexpected, as 
the time period of evaluation was as long as 
4 years after documentation of the baseline 
value.

Reported bleeding or spotting  
diminished over time
Median rates of unscheduled bleeding or 
spotting declined over the course of the 
study, from 4 days in 91 during cycle 1 to 1 
day in 91 during cycle 11. In most of the 91-
day cycles, participants consistently reported 
a median of 3 days of scheduled (withdrawal) 
bleeding or spotting.

Table 2  

Adverse events attributable to treatment  
occurred in ≥2% of participants (N=320)
MedDRA System organ class and preferred term n (%)

Reproductive system and breast disorders

  Metrorrhagia

  Dysmenorrhea  

29 (9.1)

14 (4.4)

Nervous system disorders

  Headache 30 (9.4)

Investigations 

  Weight increased 22 (6.9)

Infections and infestations

   Vulvovaginal mycotic  
   infection

   Vaginitis, bacterial

   Fungal infection 

13 (4.1)

 
9 (2.8)

7 (2.2)

Skin and subcutaneous tissue disorders

   Acne 7 (2.2)

MedDRA, Medical Dictionary for Regulatory Activities.
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Discussion
This 3-year study increased our experience with 
a novel extended-regimen OC to 4 years of con-
tinuous use. The results should reassure clini-
cians who are prescribing extended-regimen 
OCs that their patients are unlikely to experi-
ence side effects that differ significantly from 
traditional 28-day OC regimens. In other long-
term studies of 28-day regimens, the most com-
mon AEs were headache, back pain, nausea, 
pharyngitis, and upper respiratory infection.7,8

Overall rates of study discontinuation 
and the incidence of AEs (including SAEs and 
AEs leading to discontinuation) were consis-
tent with those observed in 1-year1,2,10,11 and 
2-year6 studies of extended-regimen OCs.

There was no suggestion of increased 
risk of serious estrogen-related AEs. There 
were no reports of endometrial abnormalities 
or hyperplasia, which is consistent with the 
results of endometrial biopsies in a previous 
study that compared before- and after-treat-
ment biopsy samples from 63 subjects in the 
1-year Phase 3 trial.2

A pharmacokinetic analysis of a similar 
extended-regimen OC demonstrated that es-

trogen levels, measured on days 1, 21, 84, and 
91 of a 91-day extended-regimen cycle, did 
not build up over the course of the regimen.12

The risk of thromboembolic disease as-
sociated with OCs is not related to the length 
of use, and a 5-year case-control study found 
significantly decreasing odds ratios for re-
ports of VTE in OC users over time.13 In this 
extension study, there were no reported 
thromboembolic AEs and there was no sug-
gestion of an increased risk of thrombosis 
with the long-term use of this regimen, al-
though such findings are not unexpected for 
a small-scale study. 		               JFP
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