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ABSTRACT
Background Extended use of the combined oral
contraceptive pill (COC), defined as taking active
pills for at least 28 days, has been used in order
to avoid bleeding at important times and to treat
gynaecological conditions such as endometriosis.
We examined the main issues involved in
extended use of the COC and how it has evolved
from being one of medicine’s best-kept secrets
to becoming more widely accepted by women
and the medical community.
Study design Literature review, using Medline,
Embase, Pubmed, CINHAL Plus, the Cochrane
Database of Systematic Reviews and the Ovid
database for all relevant clinical trials, systematic
reviews, meta-analyses, literature reviews,
scientific papers and individual opinions between
1950 and October 2013.
Results Accumulating evidence supports various
forms of extended pill use as suitable alternatives
to the standard (21/7) regimen. In terms of user
preference, much hinges on whether women
wish to reduce the frequency or duration of
scheduled bleeding on the combined pill.
Available data on the safety of extended pill
regimens do not give cause for concern, but
longer term data should be collected.
Conclusions Information for women
considering extended COC regimens should keep
pace with research findings to ensure that
women and clinicians are better informed about
the choices available.

INTRODUCTION
The combined oral contraceptive pill
(COC), introduced in the late 1950s, pro-
vided a means of controlling fertility that
revolutionised women’s lives. When the
COC was developed by Gregory Pincus
and John Rock its dosage regimen was
designed to mimic the natural menstrual
cycle, with the first hormonal pills to be
licensed for use in 19571 being a high
dose combination of 150 mg mestranol
and 10 mg norethynodrel for the treat-
ment of menstrual disorders. It was only
in 1960 that an oral contraceptive pill

(Enovid®), containing 75 mg mestranol
and 5 mg norethynodrel, was licensed for
use in the USA, giving women hormonal
control over their fertility for the first
time.2

Half a century later, it is widely
accepted that there is no scientific ration-
ale to support the induction of a sched-
uled bleed every 28 days.3 The standard
21/7 regimen (in which a pill is taken
daily for 21 days, followed by a 7-day pill-
free interval) was decided upon more to
pre-empt potential objections on religious
and psychological grounds as the induced
monthly bleed carries no documented
health benefit to the woman.3 In fact, this
artificially induced bleed that is not com-
parable with the monthly menstrual bleed-
ing of non-pill users can be associated
with hormone withdrawal symptoms4 and
a small risk of escape ovulation and unin-
tended pregnancy. Nonetheless, it was
believed that women would feel uneasy
about not having monthly ‘periods’ and
would welcome a predictable scheduled
bleed. The 21/7 regimen was therefore
rapidly adopted.3

The extended use of the COC, defined
as greater than 28 days of active pills,5

has thus gradually gained acceptance

Key message points

▸ Extended combined oral contraceptive
(COC) use, with suppression or reduc-
tion in frequency of menstruation, is
now an acceptable option and informa-
tion about this approach should be
made more widely available.

▸ Continuation rates for extended COC
use are similar to the standard regimen.

▸ There are no current safety concerns
about extended COC use but longer-
term data are needed.
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among users and clinicians alike, with the US Food
and Drug Administration (FDA) granting approval to
the first extended-cycle COC in 2003; it is now
viewed by many clinicians as a positive development
that liberates and empowers women.6

Extended COC regimens fall into three categories:
(1) scheduled extended cycles – where the COC is
taken for a predetermined number of days followed
by a hormone-free interval (HFI) of seven or fewer
days, including tri-cycling (where three packs of 21
pills are taken without a HFI); (2) unscheduled
extended cycles – when the COC is taken continu-
ously for a minimum of 28 days after which the
occurrence of persistent unscheduled bleeding would
be the signal for a HFI; or (3) continuous use – con-
tinuous use of the COC without a HFI, whether or
not bleeding occurs, for as long as the woman
wishes.7 This review looks at the main issues involved
in these novel pill regimens and the ways in which
they have gradually changed from being deviations
from the norm to becoming accepted both by pill
users and the medical establishment.

METHODS
A literature review was conducted using the Cochrane
Database of Systematic Reviews, Medline, Embase,
Pubmed, CINHAL Plus and the Ovid database for all
relevant clinical trials, systematic reviews, meta-analyses,
literature reviews, scientific papers and individual opi-
nions between 1950 and October 2013. Search terms
used included: history extended contraception; history
extended pill; history contraception; extended cycle;
contraception; pill-free break; pill-free interval; short
pill-free interval; hormone-free interval; combined pill;
combined oral contraceptive pill; combined oral
contraceptive; oral contraception; continuous com-
bined contraception; extended pill use; tri-cycling and
pill; back-to-back; break-through bleeding; inter-
menstrual bleed; irregular bleed; unscheduled bleed;
menstrual; frequency of menses; amenorrhoea; with-
drawal bleed; monthly bleed; periodic withdrawal;
hormone withdrawal; cycle length; compliance; discon-
tinuation; well-being; side-effects; skin changes; acne;
weight gain; breast tenderness; mastalgia; pre-
menstrual symptoms; bloating; mood; sexuality; libido;
sexual; dysfunctional uterine bleeding; menorrhagia;
abnormal uterine bleeding; heavy menstrual bleeding;
dysmenorrhoea; painful period; period pain; endomet-
riosis; chocolate cyst; ovarian cyst; polycystic ovaries;
morbidity; mortality; breast cancer; colon; cervical;
death; long-term survival; outcomes. The search was
limited to humans and to the English language.

RESULTS
Significance of the pill-free interval
The standard COC currently comes in packs of 21
hormonal or active pills, with or without seven
placebo pills. The 7-day HFI produces a scheduled

bleed which can be reassuring for women as a signal
of the absence of pregnancy, but plays no role in
contraceptive efficacy. In fact, withdrawing the
hormone for 7 days allows ovarian follicular develop-
ment that may result in escape ovulation and unin-
tended pregnancy,9 particularly if there is a delay in
re-starting the next pill pack.10 Using high-resolution
transvaginal ultrasonography (TVS) and measurement
of blood levels of estradiol, follicular development
due to loss of hypothalamo-pituitary suppression has
been shown to occur as early as 3–4 days into the
7-day HFI.11 As the hormonal content of the COC
has been reduced over the past few decades, such
pituitary-ovarian activity during the standard HFI,
leading to follicular development and escape ovula-
tion, has become more common12 and this may be a
particular concern in overweight and obese
women.13 14

However, although most women regard the
monthly period as a fact of life, Thomas and Ellertson
have questioned the general assumption that monthly
menstruation is a ‘natural’ phenomenon. They argue
that in hunter-gatherer times, women had as few as
50 menstruations per lifetime due to closely spaced
pregnancies, prolonged breastfeeding and short life-
spans; in contrast, the modern woman has approxi-
mately 450 bleeding episodes.8 There has been much
debate in the wider scientific literature and the press
about the role that ‘incessant’ ovulation plays in the
reproductive lives of women in a modern industria-
lised society. Whilst offering no obvious benefits other
than being part of the human reproductive process,
ovulation and menstruation are responsible for the
common problems of anaemia, dysmenorrhoea, mood
changes, migraine and growth of fibroids.15 Further, it
has been argued that as women have evolved away
from the physiological ‘norm’ of continuous repro-
duction, they have been rendered more susceptible to
reproductive cancers.16 The view that the COC may
actually have a primary role in the prevention of
cancers has gained popularity and in a powerful and
well-argued article, the writer Malcolm Gladwell sug-
gested that greater focus on the wider health benefits
of the COC as they emerged might have helped it to
gain greater acceptance in its early days.17

Continuous COC use
Whilst arguments against the need for either menstru-
ation or an artificially induced scheduled bleed on the
combined pill have gained wider acceptance more
recently, manipulation of the pill-free interval has
been clinically endorsed since the 1960s. To the sur-
prise of many women, clinicians have, for many years,
been regularly advising women on the off-label use of
the COC to avoid bleeding during important life
events such as honeymoons, business meetings and
sports competitions.18 Continuous administration of
COCs to abolish menstruation has also come to be
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dissociated from the need for contraception and is
instead accepted as treatment for gynaecological con-
ditions such as endometriosis,19 dysmenorrhoea,20

heavy menstrual bleeding (HMB) and menstruation-
associated symptoms.21 22 It is often prescribed in the
adolescent age group for the treatment of HMB, pre-
menstrual symptoms, acne and hirsutism,23 as well as
in those with bleeding diatheses or catamenial seizures
where avoidance of menstruation is indicated.24

Extended regimens have also been tried in young
women with cyclical behavioural problems such as
self-mutilation and aggression, and in aiding personal
hygiene in women with severe developmental or
learning disabilities by the avoidance of menstrual
bleeding.25

Studies have documented the benefits of extended
pill use in mature women with endometriosis,
including relief from dysmenorrhoea and from pill-
withdrawal migraines when compared with previous
cyclical pill use,26 and a reduction and delay of endo-
metrioma recurrence after surgical excision.27 The
avoidance of menstruation through extended use of
COCs for reasons of personal preference may have
the additional benefits of improved compliance,
greater user satisfaction, fewer menstrual symptoms,
and less menstruation-related absenteeism from work
or school.5

Benefits of extended COC use
Although traditional cyclical COC use is highly effect-
ive and safe, between one-third and two-thirds of
women who wish to avoid pregnancy will stop the pill
after 1 year, with irregular bleeding being one of the
commonest causes.28 29 Numerous studies have aimed
to determine more precisely the effects of extended
COC use, in attempts to improve both contraceptive
choice and continuation rates.12 30

Avoidance of menstruation
Studies over the years have found that women are
open to the concept of menstrual manipulation
although there has been no large scale shift in pre-
scribing practices to date. Over 35 years ago, Loudon
et al. conducted a clinical trial of continuous pill use
for 84 days, resulting in the reduction of the fre-
quency of menstruation to once every 3 months. No
pregnancies were reported and 82% of the partici-
pants welcomed the reduction in the number of
periods, while 91% of the women completing the
study refused to return to the standard way of pill-
taking despite the advice of their clinicians.31 Another
study conducted by den Tonkelaar et al.32 in the late
1990s, involving computer-assisted telephone inter-
viewing of 1642 women, found that up to 80% of
Dutch women were unhappy with their menstrual
cycle and that most menstruating women preferred to
have a bleeding frequency of less than once a month
or never.

Based on findings from studies carried out in the
Netherlands, Germany, France and Italy, a more
recently published article argued that increasing
numbers of Western European women either prefer to
avoid periods altogether or would like to have a
longer interval between periods.33 However, a survey
of Spanish women revealed a more conservative atti-
tude, with 80.2% of the 588 surveyed considering
menstruation to be a ‘necessary natural event’ and
only 24.5% expressing an interest in an extended use
COC regimen.34 Interestingly, a survey of American
female military personnel deployed to Iraq and
Afghanistan found that in the face of problems like
disposal of hygiene products, lack of privacy and the
arduous nature of the work itself, 86% expressed a
desire for mandatory education regarding extended
pill use for all women joining the military.35

Improvement in menstrual-related symptoms
As with the use of injectable contraceptives where
amenorrhoea is common,36 37 research into the impli-
cations of extended COC use over the decades has
revealed a reduction in menstrual-related symptoms
and number of bleeding days, thus persuading both
women and clinicians to move towards continuous
pill regimens.36–38 Moreover, the majority of women
in these studies expressed a preference for extended
pill use despite the occurrence of unscheduled bleed-
ing or spotting, based on an improvement in their
quality of life.39 40

Better efficacy
A study of 900 healthy women of reproductive age
from Brazil, Egypt and China conducted in the early
1990s randomised women to either daily vaginal use
of the contraceptive pill for 21 days with a 7-day
break or to uninterrupted daily use of the pill by the
vaginal route for 1 year. Continuous vaginal pill use
was found to offer some advantage over cyclical
vaginal use in terms of an increase in haematocrit and
a difference in pregnancy rate between the two groups
that was statistically significant (p=0.048).41

The first large-scale randomised controlled trial
(RCT) of an extended-cycle COC [Seasonale®: 30 μg
ethinylestradiol (EE)/150 μg levonorgestrel] in women
up to the age of 40 years conducted in 2003 found
that the extended-cycle regimen was both as safe and
effective in preventing pregnancy as the 28-day
control regimen. Participants were given either four
91-day cycles of extended-cycle regimen COC or 13
cycles of the conventional 28-day COC and were
monitored daily for compliance and bleeding through
the use of electronic diaries. It was found that patients
on the extended-cycle regimen had a significant
reduction in total days of scheduled bleeding/spotting
compared to those on the conventional regimen.
Although unscheduled bleeding was reported among
the extended-cycle users, it decreased with each suc-
cessive cycle of therapy and settled into a pattern
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comparable to that reported by patients on the con-
ventional regimen by the fourth extended cycle.42

Recent studies have shown no reduction in efficacy in
obese or overweight women on extended-cycle
COC.43

A comprehensive review of the extended use of the
COC also confirmed that its effects on metabolic and
hormonal parameters as well as the endometrium
were similar to those of cyclical use of the pill.44 In a
small trial conducted to follow ovarian follicular and
endometrial development during and after conven-
tional versus continuous regimens, 36 women were
followed with high-resolution TVS. Overall, fewer fol-
licles were noted during continuous COC use when
compared to conventional use (p=0.001), while more
dominant follicles (>10 mm) developed during con-
ventional COC use with none noted during continu-
ous COC use (p=0.01). Interestingly, all dominant
follicles were initiated during the HFI.45

Improved bleeding patterns and better compliance
One of the arguments put forward in favour of
extended pill use is its ability to reduce the number of
days of menstruation with consistent use.9 A Cochrane
review of eight clinical trials of extended pill use con-
cluded that continuous dosing of COCs was a reason-
able approach when compared to traditional cyclic
dosing as it had similar participant satisfaction, dis-
continuation rates (overall and for bleeding problems)
and participant adherence while improving
menstruation-associated symptoms and possibly bleed-
ing patterns. However, none of the trials was large
enough to provide data on differences in safety or
contraceptive efficacy.46

Many well-designed studies have shown that
unscheduled bleeding tends to decrease with duration
of continuous use of the COC.47–49 In a study con-
ducted to assess the long-term efficacy and safety of a
low-dose monophasic COC containing 0.02 mg ethi-
nylestradiol and 2 mg chlormadinone acetate adminis-
tered daily for 24 days followed by a 4-day placebo
interval, only 52 of 1665 trial subjects (3.1%) termi-
nated their trial participation due to bleeding
irregularities.50

Concerns relating to extended COC use
As with many innovative practices, the hormonal
manipulation of the menstrual cycle, too, has attracted
scepticism and concern, both among clinicians and
pill-users. Currently, the American College of
Obstetrics and Gynecology recommends continuous
COC for menstrual suppression in the long term,51

while the Faculty of Sexual & Reproductive
Healthcare has moved in the last 4 years from men-
tioning extended COC use as a possible option in the
management of unscheduled bleeding52 to supporting
the use of such regimens, albeit off licence.53

Safety
The safety of continuous COC use has been demon-
strated in many studies, with no changes in blood
pressure or weight observed, and metabolic changes
being comparable with those noted in patients on the
standard arm.54 Other well-designed RCTs have
found no significant differences in the changes in
haemostatic variables or in blood lipid or lipoprotein
levels between the two groups.55 56 The use of a flex-
ible extended regimen of EE/drospirenone (DRSP)
over a study period of 2 years was shown to have an
acceptable safety profile with no deaths reported and
only four serious adverse events that were possibly
related to the study medication: focal nodular hyper-
plasia, uterine leiomyoma and two cases of deep vein
thrombosis. No statistically significant differences
were noted in the lipid parameters, haemostatic vari-
ables or carbohydrate metabolism in comparison with
the conventional regimen.57

Return of fertility
Return of fertility following long-term continuous use
of the COC has been another major concern, but
results of studies have thus far been reassuring with an
almost universal return to menses or commencement
of pregnancy, with a median time to return to menses
of 32 days.58 This finding accords with a study of
ovarian activity following a continuous COC regimen
in which ovulation was documented by ultrasound
and serum hormone levels within 3 weeks of stopping
the pill in all but one of the 37 participants.59 Recent
reviews of return of fertility following extended and
continuous COC use found no RCTs, but concluded
from the available evidence that return to fertility
after discontinuation of extended regimens is compar-
able to that following cyclic COC use.60 61

Effects on endometrium
Concern about the possible effects of extended COC
use on the uterus is commonly expressed by women.
A review of a multi-centre non-blind trial comparing
continuous COC use with traditional cyclical adminis-
tration noted no cases of hyperplasia or malignancy.62

Other large well-designed studies of extended-cycle
COC regimens confirmed that extended/continuous
use is safe and does not lead to hyperplasia or other
endometrial pathology after long-term use.63 64

Irregular/unpredictable bleeding patterns
Unscheduled bleeding is a common adverse effect
with extended-cycle COC regimens.65 66 However,
this has been found to decrease with each successive
cycle of extended pill use.42 Another large rando-
mised, open-label, multicentre study across 44 clinical
sites in Europe comparing safety and efficacy of con-
tinuous and cyclical use of COC confirmed a progres-
sive increase in the percentage of women with no
bleeding or spotting and amenorrhoea over one
year.67
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Attitudes/concerns among clinicians
The personal use of extended COC regimens by
female gynaecologists possibly dates back to the late
1960s. A recent survey in 2010 of female gynaecolo-
gists working in private practices and outpatient
clinics in Germany (n=2000) and Austria (n=500)
found that 97.1% had prescribed the extended COC
regimen at some point, with 94% considering it safe
and only 3% expressing concerns relating to effects
on the breast, fertility and other adverse effects.70

These results are in keeping with those of prospective,
anonymous, written surveys conducted in 2004 and in
2011 to assess attitudes and patterns of health care
providers in the USA prescribing COCs, which
revealed an increasing tendency among clinicians to
prescribe extended regimens.71–73 Equally, some clini-
cians have viewed this trend towards avoidance of
menstruation with concern, as is clear from a system-
atic review of the literature on extended use of the
COC up to 2003, the watershed year in which it was
approved by the US FDA. It appeared that women on
extended COC regimens tended to have more days of
unscheduled bleeding as well as headaches, leading to
higher discontinuation rates. The authors also
sounded a warning regarding the lack of evidence
with respect to the effects of extended COC use on
breast tissue, breast density, endometrial safety and
adolescent maturation and reproductive development
and they were unable to locate any data on the return
to reproductive function and fertility after extended
COC use.74

In contrast, a subsequent review of the literature on
extended pill use in adolescents recommended that
extended cycling should be considered an option for
all young women on hormonal contraception, with no
increase in clinical risk due to the additional hormo-
nal exposure when compared with the traditional
regimen.24 This view is supported by the authors of
another comprehensive review of menstrual manipula-
tion, in which they caution clinicians against overesti-
mating the risks of oral contraceptives and to instead
“better educate themselves” regarding the safe use of
this method to match individual needs.75

There has thus been an ongoing debate on extended
pill use, with providers expressing the need for more
research on the long-term health effects and any
effect on fertility of extended COC use.76

Concerns in lay press
A study of popular press articles about menstrual sup-
pression, described as a new and controversial health
care option, analysed 22 American and Canadian arti-
cles relating to this topic, published before the FDA
approval of extended COC use. The authors found
that although the majority of women did eventually
have fewer periods, they did not necessarily experi-
ence a relief of symptoms or fewer days of actual
bleeding. Despite evidence that extended regimens

were safe and effective, they were sceptical about
claims of a universal dislike of menstruation. Concern
was expressed over the lack of information about pos-
sible long-term effects of menstrual suppression and
skewed media coverage, which seemed heavily biased
in favour of the elimination of the “inconvenient,
bothersome, incapacitating and unnecessary” phe-
nomenon called menstruation. The authors also called
into question the ease with which extended pill use is
recommended to all women as opposed to a judicious
prescription for those with significant gynaecological
problems such as endometriosis and premenstrual
syndrome.77

Newer options
Beginning with the tri-cycle regimen over 35 years
ago, a large number of trials to date have explored
extended COC use under various names including
menstrual suppression, menstrual manipulation and
menstrual reduction.78 Supplementation of estrogen
during the HFI is another option,79 with the addition
of low-dose estrogen in place of placebo improving
the bleeding pattern in subsequent cycles.80 81

Other options for extended COC use include use of
higher-dose estrogen preparations82 and decreasing the
duration of the HFI,83 thus reducing the risk of escape
ovulation in the event of missed pills.84 85 The continu-
ous daily use of the COC in a 365-day regimen was
also found to have a comparable efficacy and safety
profile to conventional cyclical use. However unsched-
uled bleeding was more frequent, leading to a higher
discontinuation rate.86 Another option is a ‘woman-
controlled’ or ‘tailored’ use of the COC, where a
woman takes the pill daily until bleeding triggers a
designated HFI.87 The withdrawal bleed that occurs in
the HFI seems to ‘discourage’ further irregular bleed-
ing when the pill is restarted, leading to the desired
combination of fewer withdrawal bleeds and less
irregular bleeding. A recent RCTof standard versus tai-
lored COC use revealed no significant difference in
continuation or satisfaction rates at 1 year between the
two regimens.30 While a significant minority of
women expressed a preference for regular menstrual
periods in the recruitment phase, a qualitative sub-
study noted high satisfaction with the reduced bleeding
and relief over the medical sanctioning of extended pill
use on the one hand, but a dislike of the unpredictabil-
ity of bleeding and the worry that amenorrhoea might
imply pregnancy on the other.88 Another recent RCT
of the use of EE/DRSP in a flexible extended regimen
noted a reduced number of days of bleeding/spotting
and fewer withdrawal bleed episodes over 1 year in
comparison with a traditional 28-day regimen of the
same COC.89 The latest development in this field is the
FDA approval in March 2013 of Quartette™, the first
example of a new generation of extended oral contra-
ceptives in a 91-day regimen, with the dose of estrogen
increasing at three distinct points over the first 84 days
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while the amount of progestogen remains the same;
this is followed by 7 days of 10 mg estrogen alone. This
particular regimen is thought to minimise unscheduled
bleeding between scheduled withdrawal bleeds.90 Yet
another recent introduction is Flexyess®, which con-
tains 3 mg DRSP and 20 mg EE and has been licensed
for use in a ‘flexible extended’ cycle oral contraceptive
taken for between 24 and 120 days with a 4-day pill-
free interval.91

DISCUSSION
The COC has been hailed as the greatest science and
technology advance of the twentieth century,92 and it
certainly had a dramatic effect on the lives of young
women in the 1960s and early 1970s.93 It led to an
increase in the age at first marriage and helped
women pursue education and training.94 Fifty years
on, what was once considered a novelty has become
a way of life for millions of women, preventing an
estimated 1.4 million unintended pregnancies and
600 000 abortions each year in the USA alone.95 The
benefits of extended pill use include better contracep-
tive efficacy, avoidance of scheduled bleeding and its
attendant discomfort and expense, improvement in
menstrual-related symptoms and bleeding patterns, all
of which may result in better compliance. However,
uncertainties remain about long-term safety, effects on
the endometrium and return of fertility, with irregular
bleeding patterns being an added inconvenience.
From an individual perspective, it would appear that
many women prefer to control when and whether
they menstruate,96 there being no physiological
requirement for a monthly scheduled bleed in women
who do not desire pregnancy.97 Although slow in
gaining acceptance and visibility among both clinicians
and pill users, a growing base of scientific evidence
points to the safety and efficacy of the avoidance of
menstruation through extended pill use, which might
well become the norm in years to come.
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