
Original articles

400 

IMAJ • VOL 12 • JuLy 2010

Background: Continuous use of combined oral contraceptives 
is currently attracting growing interest as a means of 
improving menstrual related symptoms and reducing the 
number of bleeding days. 
Objectives: To evaluate bleeding patterns, menstrual 
symptoms and quality of life with an extended 84/7 oral 
contraceptive regimen versus 21/7 cycles.
methods: In two consecutive run-in cycles, 30 µg ethinyl 
estradiol and 3 mg drospirenone tablets taken on days 1–21 
were followed by a tablet-free period from days 22 to 28 of 
each cycle and then by two 84 day cycles of pill use with a 
7 day tablet-free interval. The primary outcome was the total 
number of bleeding/spotting days. Secondary outcomes were 
severity of daily symptoms, general well-being determined by 
the PGWBI questionnaire, and overall treatment satisfaction. 
results: Of the 137 women invited to participate in the 
study 109 (aged 18–40 years) were enrolled. The number 
of bleeding days decreased by about one-third from a 
calculated 31.8 days of bleeding under a cyclic 21/7 regimen 
to an expected total of 21.8 days for the extended 84/7 
regimen. The incidence of menorrhagia, intermenstrual 
bleeding, dysmenorrhea, abdominal bloating, breast 
tenderness, depressive moods and irritability – when 
compared at enrollment and at the end of the second 
extended study period – was significantly lower (P < 0.005) 
among women on the continuous pill regimen. The median 
(range) global PGWBI scores were not substantially different 
before and after the extended use cycles: 78.2 (39.1–96.4) 
and 77.3 (30.9–96.4), respectively. Body weight and skin 
condition also remained constant. At the completion of 
the study: 65.5% of the women were either highly satisfied 
(41.4%) or satisfied (24.1%) with the extended regimen.
conclusions: The extended 84/7 regimen was found to 
be satisfactory for the majority of participants and was 
associated with a decrease in the number of bleeding days 
and an improvement in menstrual symptoms compared to 
21/7 cycles.
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aBstract: KeY wOrds:

e xtended use of combined oral contraceptives, omitting 
the hormone-free interval, has a favorable effect for many 

women by reducing the frequency of troublesome withdrawal 
bleeding [1]. It was shown to be associated with only slight 
breakthrough bleeding and relatively weak withdrawal bleed-
ing episodes [1]. Continuous administration of combined oral 
contraceptives is, therefore, often recommended to women to 
avoid menstrual symptoms such as migraine headache [2], 
endometriosis-associated pelvic pain [3,4], premenstrual 
symptoms [5] and the inconvenience associated with menses 
[5,6]. Avoidance of these unpleasant symptoms may be a more 
powerful motivator for women to comply with oral contra-
ceptives than the many known major health benefits, such as 
reduction in the risk of ovarian cancer. Few studies, however, 
have compared the safety, efficacy, side effects and potential 
advantages and disadvantages of continuous versus traditional 
administration of oral contraceptives [6-8]. Furthermore, an 
observational non-controlled study has suggested that women 
who took, continuously, a contraceptive pill containing 30 µg 
ethinyl estradiol combined with 3 mg drospirenone continu-
ously for between 42 and 126 days seemed to have benefited 
from this progestin’s anti-mineral corticoid activity (e.g., 
reduced breast tenderness, edema, bloating) and anti-andro-
genic activity (e.g., positive effects on the skin) [9]. Additional 
reports have shown that the continuous use of a 30 µg ethinyl 
estradiol and 3 mg drospirenone formulation over 126 days 
was safe, efficacious, well accepted by the users and resulted in 
a considerable reduction in bleeding [10,11]. 

combined hormonal contraceptives,  
non-bleeding contraceptives, menorrhagia, 
continuous administration, spotting, 
menstrual symptoms
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A recent systematic Cochrane review of randomized 
controlled trials found that the contraceptive efficacy and 
compliance were similar for the continuous-use group versus 
the cyclic-use group [12]. The rate of discontinuation for any 
reason and specifically for bleeding problems was low in each 
group, and the participants reported high levels of satisfaction 
with both dosing regimens. Most studies found that bleeding 
patterns were either equivalent or improved with continuous-
dosing regimens. For example, the continuous-dosing group 
in the study by Edelman et al. [12] had a greater reduction of 
menstrual-associated symptoms, including headaches, genital 
irritation, tiredness, bloating, and menstrual pain.

The authors of the Cochrane review commented that 
future studies on continuous or extended cycle use of 
combined oral contraceptives for contraception should 
choose a previously proven type of pill and dosing regimen 
while paying more attention to participant satisfaction and 
menstruation-associated symptoms. The aim of the present 
study was therefore to examine in a prospective manner the 
hypothesis that women taking combined oral contraceptives 
containing drospirenone, without a hormone-free interval 
for up to 84 days, have a favorable rate of side effects and 
bleeding days leading to improved quality of life and high 
satisfaction rates.

suBJects and methOds

The purpose of this study was to evaluate bleeding patterns 
and acceptability of an extended 84/7 oral contraceptive regi-
men using a combined pill containing 30 µg ethinyl estradiol 
and 3 mg drospirenone taken for 84 continuous days dur-
ing two consecutive cycles compared to two preceding 21/7 
cycles using the same pills. 

Nine outpatient gynecology clinics participated. Women 
between the age of 18 and 40 who requested oral contraceptive 
therapy, were willing and able to give informed consent, and 
had no medical contraindication to combined oral contracep-
tive therapy were invited to participate. 

Each subject received, in two consecutive run-in cycles, an 
oral dose of 30 µg ethinyl estradiol and 3 mg drospirenone 
(Yasmin, Bayer Schering AG, Berlin, Germany) on days 1–21, 
followed by a tablet-free period from day 22 to 28 of each 
cycle. This was immediately followed by two extended cycles 
of 84 continuous days of pill administration with a 7 day 
tablet-free interval. The enrolled subjects received free oral 
contraceptives for the duration of the study (an unrestricted 
gift from Bayer Schering AG). They were all requested to 
return to the clinic after completion of the run-in cycles 
and after finishing the first and second extended cycles. 
The Institution Review Board of the Sheba Medical Center 
approved the study protocol and all participants signed a 
written informed consent. 

The primary outcome was the total number of bleeding/
spotting days during the 6 month course of treatment. The 
mean number of reported bleeding days was analyzed for 
each of the two extended treatment cycles and for the over-
all duration of the study. Secondary outcomes included the 
severity of selected daily symptoms and overall treatment 
satisfaction. The participants were also asked to describe their 
skin condition at enrollment, and any reported changes that 
occurred during the study phases were recorded. The somatic 
symptoms of the participants in the current study were rated 
every day, and changes in the total score served as a param-
eter to test the efficacy of the regimen. 

The study women's mood state was assessed using the 
Psychological General Well-Being Index [13] before and 
after the extended-use cycles. The PGWBI is a brief self-
administered questionnaire with 20 items rated on a six-point 
scale, where a higher score indicates a better quality of life 
and measures six mood states (anxiety, depressed mood, 
positive well-being, self-control, general health, vitality). The 
six mood states are scored as follows: 25 for anxiety, 20 for 
positive well-being and vitality, and 15 for the others. The 
PGWBI was completed by the patients themselves.

At enrollment, the women were provided with daily 
diaries and asked to document any occurrence of vaginal 
bleeding and side effects. Vaginal bleeding was categorized 
as either spotting or bleeding. Spotting was defined as a light 
flow that did not necessitate sanitary protection, and bleeding 
was defined as a heavier flow that did require sanitary protec-
tion. Subjects reporting bleeding were asked to classify it each 
day as light, moderate or heavy. 

Participants were also asked to note any symptoms of 
headache, nausea, bloating, breast tenderness, irritability, 
depressive moods and menstrual pain, as well as any pills that 
were missed. They completed a satisfaction questionnaire at 
the conclusion of each extended-regimen cycle. Overall sat-
isfaction with bleeding patterns and symptom severity were 
recorded on a 100 mm visual analog scale.

Data collection began at the time of study entry and 
was completed during clinic visits for all patients within 12 
months. Cycle regularity, symptoms related to menstrual 
regularity, and associated medical problems and complica-
tions were recorded. This information was entered into a 
patient logbook and later transferred onto a computerized 
form. Study discontinuation, conception, and adverse events 
were noted. In the event of withdrawal from the study, the 
woman’s accumulated data were analyzed up to that point.

statistical analYsis

Our sample size was based on expected differences in the pri-
mary outcome of total bleeding days during extended pill use 

PGWBI = Psychological General Well-Being Index
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Duration of withdrawal bleeding (mean ± SD) (n=102) 4.4 ± 1.2 days

Breakthrough bleeding
During the first 21 day cycle
During the second 21 day cycle
During both 21 day cycles

5.8% (6/103)
2.9% (3/103)
9.7% (10*/103)

Duration (average number of days) 0.5 ± 2.2 days

after first extended contraceptive cycle 

Duration of withdrawal bleeding (mean ± SD) (n=85) 4.9 ± 2.3 days

Breakthrough bleeding
Range
≥ 10 days
Mean ± SD of all patients (n=88)

52.8% (47/89)
1–45 days
28.1% (25/89)
7.0 ± 10.1 days

Mean ± SD of patients reporting breakthrough 
bleeding (n=47) 13.5 ± 10.5 days

after second extended contraceptive cycle 

Duration of withdrawal bleeding (mean ± SD) (n=68) 4.8 ± 1.6 days

Breakthrough bleeding
Range
≥ 10 days
Mean ± SD of all patients (n=71)

43.7% (31/71)
1–49 days
18.3% (13/71)
5.1 ± 9.5 days

Mean ± SD of patients reporting breakthrough 
bleeding (n=28)

12.4 ± 11.6 days

during the same period. The participants’ skin condition did 
not change markedly during the study period, with 84.7% 
reporting no difference, 9.7% reporting improvement and 
5.6% reporting worsening, at the end of the study. 

Seventy-three patients completed the PGWBI question-
naire. The median (range) global PGWBI scores were not 
substantially different before and after the extended-use 
cycles: 78.2 (39.1–96.4) and 77.3 (30.9–96.4) respectively. 
The scores for the six PGWBI mood states are presented in 
Table 3. 

After the first extended contraceptive cycle, 44.8% of the 
women were highly satisfied and 28.7% were satisfied with 
the extended regimen. This high satisfaction rate was slightly 
less at the completion of the study: 65.5% of the women were 
either highly satisfied (41.4%) or satisfied (24.1%) with the 
extended regimen.

discussiOn

The present study has shown that the extended 84/7 use 
of combined oral contraceptives, omitting the hormone-
free interval, has a favorable effect on several parameters. 
According to our results it substantially reduces the frequency 
of withdrawal bleeding, with a decrease of about one-third 
in the number of bleeding days compared to the two 21/7 
run-in cycles. This regimen also reduced the amount of inter-
menstrual bleeding. 

in comparison to a hypothetical period of six 21 day pill cycles. 
The statistical analysis was done with the chi-square or Fisher 
exact tests for categorical variables and the unpaired Student’s 
t-test for continuous factors. A correlation between PGWBI 
scores, before and after the extended regimen, was performed 
using a Spearman correlation test. All the tests were two-sided. 
A P value of < 0.05 was accepted as significant.

results 

Of the 137 women invited to participate in the study, 109 
women consented and were enrolled from September 2004 
through February 2006. Their mean ± SD age was 27.5 ± 5.3 
years; 32 (29.4%) were multiparas and 77 (70.6%) were nul-
liparas. Most of them were white-collar workers (64.2%) and 
students (29.4%) and a few were manual workers (2.7%) or 
unemployed (3.7%). Almost one-third were married (30.3%) 
for a mean ± SD of 5.4 ± 3.5 years. About one-fourth were 
smokers (26.6%) who smoked a mean of 6.5 ± 4.4 cigarettes 
daily; only two were considered heavy smokers (>15 ciga-
rettes a day). Prior use of oral contraceptives was reported by 
39 subjects (35.8%) for a mean of 6.1 ± 4.4 years.

Sixty-eight of the 109 enrolled women (62.4%) completed 
the entire study protocol. The most common reasons given 
for discontinuation were loss of interest (8.3%), bleeding 
(6.4%), weight gain (6.4%), dissatisfaction with the study 
(5.6%), fear of participating in research (4.6%), and wishing 
to conceive (2.8%). 

The number of bleeding days decreased by about one-third 
compared to the two run-in cycles [Table 1]. The calculation 
was based on the assumption that there would be 28.6 (4.4 x 
6.5) days of withdrawal bleeding and 3.2 (0.5 x 6.5) days of 
breakthrough bleeding, yielding a total of 31.8 days of bleed-
ing under a cyclic 21/7 regimen lasting for 182 days (i.e., 
during 6.5 cycles). This was compared to an expected total 
of 21.8 days of bleeding under a continuous regimen based 
on an average of the two extended cycles (totaling 182 days) 
with a mean of 9.7 (4.9 ± 4.8) days of withdrawal bleeding 
and 12.1 (7.0 ± 5.1) days of breakthrough bleeding.

The incidence of menorrhagia, intermenstrual bleed-
ing, dysmenorrhea, abdominal bloating, breast tenderness, 
depressive moods and irritability – at enrollment compared 
with the end of the second extended study period – was signif-
icantly lower (P < 0.005) among women under the continu-
ous pill regimen [Table 2]. There was no significant change 
in body weight during the study period: the mean weight of 
the cohort had been 60.0 ± 10.1 kg at enrollment, 60.3 ± 10.2 
kg after the two run-in 21/7 day cycles, 60.7 ± 12.7 kg after 
the first extended contraceptive cycle, and 59.3 ± 16.6 kg after 
the second extended contraceptive cycle. However, while 20 
of the participants gained 2 kg or more from enrollment to 
the completion of the study, only 11 women lost 2 kg or more 

table 1. Number of days of bleeding during the various phases of the study 
(run-in 21/7 cycles)

* One patient did not specify cycle
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Bleeding patterns have been addressed in several studies 
[5,8,14-16], most of which showed no difference between 
groups, or less bleeding and/or spotting with continuous use 
of the contraceptives. Coutinho and co-authors [14] reported 
a mean of 10.7 fewer total bleeding days in the continuous 
group. Anderson and Hait [15] evaluated bleeding patterns 
over the entire 364 day study period and reported no sig-
nificant difference between groups for the mean bleeding 
plus spotting days, although the continuous arm had fewer 
bleeding days. Cachrimanidou et al. [16] analyzed the bleed-
ing pattern during the withdrawal week separately and found 
that it was decreased for the 70 day cycle compared to the 28 
day cycle, but that the mean number of bleeding and spot-
ting days was higher in the extended-cycle group. In a recent 
study, Legro and team [5] did not find any difference in the 
number of bleeding days between the continuous versus 
cyclic regimen, although they did observe that there were 
fewer moderate to heavy bleeding days. 

A methodologic limitation of the present study is related 
to the fact that the two 21/7 cycles preceded the two extended 
84/7 oral contraceptive cycles without a "washout period" 
between the two regimens. As it is well recognized that the 
number of bleeding days tends to decrease with duration 
of oral contraceptive use, this may have biased our find-
ings to some extent. However, since our study population 
of young women was in constant need of a highly effective 
contraception, and considering the more limited compliance 
with backup methods (mainly the male condom), we were 
concerned that a prolonged "washout period" between the 
two study periods would expose the participants to an unac-
ceptably high risk for unwanted pregnancies. Therefore, we 
decided that such a "washout period," although fulfilling an 
apparent methodologic need, would be unfeasible from an 
ethical point of view.

Dysmenorrhea, heavy bleeding, menorrhagia, abdomi-
nal bloating, breast tenderness, irritability and depressive 
mood were all less common in our study participants who 
followed the continuous pill regimen. Our search of the 
literature yielded only one randomized controlled trial that 
addressed menstrual pain, that of Kwiecien et al. [8] who 
showed that women in the continuous group are less likely 
to report menstrual pain. Cachrimanidou et al. [16] reported 
no improvement in dysmenorrhea.

Few studies have addressed the issue of continuous con-
traceptive use and other menstruation-associated symptoms. 
Our study findings showed an improvement in irritability 
and depression. Cachrimanidou et al. [16] reported a ben-
eficial effect for headaches, but no improvement in any other 
menstruation-associated symptoms. Legro and colleagues 
[14] recently demonstrated that the continuous regimen is 
associated with improved premenstrual but not menstrual or 
intermenstrual related symptoms compared to a cyclic regi-

 at enrollment
start of first 

extended period
end of first 

extended period
end of second 

extended period

Total no. of women 109 103 86 72

intensity of bleeding 

Weak 14 12.84% 24 23.30% 23 26.74% 28 38.89%*

Normal 64 58.72% 70 67.96% 52 60.47% 38 52.78%

Heavy 31 28.44% 9 8.74% 11 12.79% 6 8.33%*

intermenstrual bleeding 

Yes 87 79.82% 13 12.62% 42 48.84% 31 43.06%*

No 22 20.18% 90 87.38% 44 51.16% 41 56.94%

dysmenorrhea 

No 33 30.28% 60 58.25% 53 61.63% 48 66.67%*

Light 26 23.85% 36 34.95% 23 26.74% 19 26.39%

Strong 50 45.87% 7 6.80% 10 11.63% 5 6.94%*

abdominal bloating 

No 48 44.04% 65 63.11% 59 68.60% 57 79.17%*

Light 32 29.36% 25 24.27% 16 18.60% 7 9.72%

Moderate 27 24.77% 12 11.65% 9 10.47% 7 9.72%

Strong 2 1.83% 1 0.97% 2 2.33% 1 1.39%

Breast tenderness 

No 64 58.72% 78 75.73% 65 75.58% 61 84.72%*

Light 26 23.85% 11 10.68% 11 12.79% 6 8.33%

Moderate 15 13.76% 6 5.83% 9 10.47% 5 6.94%

Strong 4 3.67% 8 7.77% 1 1.16% 0 0.00%

edema 

No 101 92.66% 97 94.17% 80 93.02% 70 97.22%#

Light 5 4.59% 6 5.83% 3 3.49% 0 0.00%

Moderate 3 2.75% 0 0.00% 2 2.33% 2 2.78%

Strong 0 0.00% 0 0.00% 1 1.16% 0 0.00%

depressive moods 

Never 69 63.30% 77 74.76% 70 81.40% 60 83.33%*

Rare 6 5.50% 10 9.71% 6 6.98% 4 5.56%

Occasionally 17 15.60% 10 9.71% 6 6.98% 6 8.33%

Often 17 15.60% 6 5.83% 4 4.65% 2 2.78%

irritability 

Never 53 48.62% 68 66.02% 64 74.42% 57 79.17%*

Rare 5 4.59% 12 11.65% 9 10.47% 5 6.94%

Occasionally 21 19.27% 13 12.62% 9 10.47% 4 5.56%

Often 30 27.52% 10 9.71% 4 4.65% 6 8.33%

table 2. Symptoms and side effects reported during the various phases of  
the study

Statistical significance comparing the incidence of the symptoms and side effects at enrollment 
compared with the end of the second extended period.
* P < 0.005
# Not significant
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men. Coffee and associates [17] concluded that a continuous 
regimen of oral contraceptives diminishes premenstrual-like 
symptoms measured both by the S&W mood scale and the 
DSR 17 instrument, with the greatest improvement detected 
during the sixth month of continuous oral contraceptives. 

Although oral contraceptives are thought to have an 
effect on skin condition [18], 85% of our subjects noticed 
no change: it reportedly deteriorated in 5% of them and 
improved in nearly 10%. 

The most common reasons given for discontinuation were 
motivational (i.e., loss of interest, attitude towards study par-
ticipation, and wishing to conceive). Side effects from the 
tablets themselves comprised a relatively minor reason for 
quitting (e.g., bleeding and weight gain – 6.4% each).

Two other important issues were addressed in the pres-
ent study: weight gain and general well-being. Although it is 
commonly believed that the initiation of oral contraceptives 
may be followed by water retention and slight weight gain, no 
significant change in body weight was observed throughout 
the study period. We also prospectively evaluated menstrual 
symptoms following extended use of oral contraceptives and 
demonstrated that they seemed to improve with continuous 
dosing and that the user satisfaction rate was high. 

It was recently suggested that since quality of life is one of 
the least explored factors in oral contraceptive users, more 
studies should investigate the impact of oral contraceptives 
on quality of life and general well-being in this overall healthy 
population [20]. The PGWBI is a well-recognized question-
naire of general well-being that was developed to provide an 
instrument for measuring subjective well-being or psycho-
logical distress [13]. It is widely used and well validated [21], 
having been validated in 32 languages, including Hebrew and 
Russian, both of which were used in the present study. The 
PGWBI was chosen as an especially suitable measure of sub-
jective well-being and psychological distress since it covers 
relevant aspects of the emotional changes linked to hormonal 
fluctuations, such as depressive mood, anxiety, irritability 
and lack of energy. Two previous studies reported a benefi-

cial effect on psychological general well-being, as measured 
by the PGWBI after six cycles of treatment with the same 
hormone combination used in the present study [19,20]. We 
assessed the psychological well-being by comparing PGWBI 
scores before and after the extended use cycles, but found no 
significant changes in the global, as well as six mood PGWBI 
scores. In conclusion, the findings of this study show that 
continuous contraceptive usage has several advantages over 
the cyclic regimen.
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Design of artificial systems that mimic in vivo organs could 

provide a better alternative for understanding mechanisms 
underlying physiologic responses than current cell-based 
models or animal tests. Huh et al. have created a tissue-
tissue interface of human-cultured epithelial cells and 
endothelial cells together, with extracellular matrix in a 
device that models the alveolar-capillary interface of the 

human lung. The device mimicked physiologic organ-level 
functions, including pathogen-induced inflammatory re- 
sponses and responses to cytokine exposure. Breathing-
type movements affected acute pulmonary cell toxicity and 
proinflammatory activity of widely used nano-particulates. 
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First steps in creating an artificial lung

Multiple sclerosis is an inflammatory, demyelinating, central 
nervous system disease mediated by myelin-specific T cells. 
Environmental triggers that cause the breakdown of myelin-
specific T cell tolerance are unknown. Ji and co-workers found 
that CD8+ myelin basic protein (MBP)-specific T cell tolerance 
was broken and autoimmunity was induced by infection with a 
virus that did not express MBP cross-reactive epitopes and did 
not depend on bystander activation. Instead, the virus activated 

T cells expressing dual T cell antigen receptors (TCRs) that were 
able to recognize both MBP and viral antigens. These results 
demonstrate the importance of dual TCR-expressing T cells in 
autoimmunity and suggest a mechanism by which a ubiquitous 
viral infection could trigger autoimmunity in a subset of infected 
people, as suggested by the etiology of multiple sclerosis.

 Nature Immunol 2010; 11: 628
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viral infection triggers central nervous system autoimmunity via activation of cd8+ t cells 
expressing dual tcrs

In rodents, hippocampal CA1 neurons play a pivotal role in the 

processing of spatial memory. However, the contribution of 
CA1 neurons in the human hippocampus to spatial memory 
has been difficult to establish. Bartsch et al. studied a group 

of patients with transient global ischemia, a condition that 

lasted for at most a few hours and was followed by complete 

recovery. The patients were tested on a range of complex 

neuropsychological instruments, including virtual reality, during 
the ischemic attack. A striking impairment was observed in 
simple spatial navigation to a hidden target. The performance 
of the patients was correlated with the duration of the transient 
global ischemia, as well as with the size of the CA1 lesions.
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spatial navigation impairment in patients with transient global ischemia




