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Emergency Contraception – An Overview
C. Berger*, E. Norlin*, P. G. L. Lalitkumar, K. Gemzell-Danielsson

  Introduction

Emergency contraception (EC) is a post-
coital treatment to prevent pregnancy. 
Such drug or device thus offers a chance 
to avoid unwanted pregnancy after the 
event of unprotected sexual intercourse 
(UPSI), contraceptive failure or as treat-
ment after rape [1].

In lay language EC is frequently referred 
to as “the morning after pill”. This can be 
misleading both regarding the route of 
administration, as well as the time win-
dow of effect. There are currently two 
categories of EC available; insertion of a 
copper intrauterine device (Cu-IUD) 
within 5 days after UPSI or intake of an 
oral hormonal pill (ECP) within 72–
120 h after such an event.

EC is also often confused with medical 
abortion and termination of an already 
existing pregnancy. The myths and mis-
conceptions surrounding EC contribute 
to confusion regarding mechanisms of 
action and increase difficulty of access to 
the treatment around the world. Also, 
where EC is available, there is a risk of 
incorrect use, misunderstanding of when 
EC could be an option to prevent an un-
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The ability to control fertility through the use of effective and safe contraception is essential in preventive medicine. EC offers a second chance to prevent 
an unwanted pregnancy after the event of an UPSI, contraceptive failure or after rape. Health care providers should routinely and more frequently recognize 
and inform women about the risk of an unintended pregnancy and EC options to avoid this and women should be provided the correct information about the 
mechanism of action of various EC options. Lack of knowledge on the mechanisms of action obstructs wide spread access and use globally. Currently, the 
three most commonly licensed methods of EC are insertion of a Cu-IUD or the hormonal pills UPA 30 mg or LNG 1.5 mg. All EC methods are safe with almost 
no contraindications and minimal side effects. Considering that ovulation and the fertile window are difficult to assess, it is recommended that EC is admin-
istered after an UPSI, regardless of cycle day.

With an extremely low failure rate, the Cu-IUD is an attractive option for EC regardless of the woman’s weight or concomitant medication and has the 
additional propensity to serve as a long-term contraceptive after insertion including if further acts of UPSI should take place in the same cycle. A Cu-IUD 
inserted within 5 days after ovulation, or when not known 5 days after UPSI, should be the first method of choice if available and suitable. The additional 
post-ovulatory effect makes the Cu-IUD a superior EC method.

Of the available hormonal EC treatments, UPA 30 mg should be the first choice being the most effective option with a wider window of effect than LNG. 
UPA has the ability to delay or inhibit ovulation beyond the life span of sperm even when given at an advanced follicular phase when the risk of pregnancy 
is high. In comparison, LNG has a narrower window of effect on ovulation with no effect after LH has started to rise, but LNG in a dose of 1.5 mg is recom-
mended where UPA is not available. It is of great importance that any ECP is administered as soon as possible after an UPSI since the risk of nearing an 
anticipated ovulation increases if treatment is delayed, should the timing be pre-ovulatory.

There is no evidence of teratogenic effects of currently available EC methods, although data on UPA is still scarce.
It should be pointed out that an ECP is not as effective as regular contraception. There is an opportunity to introduce a long-term contraceptive method to 
a woman when she seeks EC, which preferably should be a non-user dependent option, such as a non-forgettable LARC. J Reproduktionsmed Endokri-
nol_Online 2015; 12 (4): 260–7.

Key words: emergency contraception, levonorgestrel, ulipristal acetate, mifepristone, Cu-IUD
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wanted pregnancy and additionally over-
estimation of the efficacy. These poten-
tial errors are not limited to women be-
ing treated, but are also associated with 
the health care providers treating them.

The objective of this review is to give an 
updated overview of currently available, 
evidence-based EC options, their mode 
of action and efficacy, contributing fac-
tors to EC failure as well as safety as-
pects and clinical recommendations.

  EC Globally

A study by Ahmed et al concluded that if 
the unmet need for contraception were to 
be fulfilled worldwide maternal mortali-
ty would decrease by nearly a third [2]. 
Unsafe abortions contribute substantially 
to maternal morbidity and mortality 
globally [3]. Thus the avoidance of un-
wanted pregnancies with safe and effec-
tive contraceptive methods, including 
EC, is essential for the fundamental hu-
man right of sexual and reproductive 
health. The World Health Organization 
(WHO) has included EC on their Essen-
tial Medicines List (EML) and the Inter-
national Federation of Gynecology and 
Obstetrics (FIGO) has declared that EC 
should be easily available and accessible 
at all times to all women [4]. The use of 
EC can prevent a substantial percentage 
of expected pregnancies [5].

Although efforts to increase availability 
of EC worldwide are continuously in 
progress, access is unequally spread and 
still limited, especially in low-income 
countries. Out of 196 countries world-
wide there was at least one hormonal 
EC method available in 148 countries in 
2014. However only 54% of countries 
provide EC in the public sector and 
74% have a registered EC product dis-
tributed in the commercial sector. Of 
111 countries with available EMLs, 57 
list EC products as essential, 56 do not 
require a prescription from a doctor, and 
only 17 make EC available over the 
counter [4].

  The Fertile Window and 

Pregnancy Risk

Whether a single act of UPSI can result 
in a pregnancy or not depends on when, 
during the menstrual cycle, it has taken 
place. The limited time during the cycle 
that this event can occur is known as the 

fertile window [6–8]. Fertilization of an 
oocyte can take place within a maximum 
of 24 h after ovulation. However, the fer-
tile window during which UPSI can re-
sult in a pregnancy is wider, as spermato-
zoa can survive in the female reproduc-
tive tract for up to 6 days after inter-
course and there await the oocyte to be 
released [9]. If the conceptus reaches the 
uterus after transportation executed by 
smooth muscular contractions and the 
beating motion of cilia through the fallo-
pian tube and is able to implant into the 
necessarily prepared receptive endome-
trium, a clinical pregnancy can occur 
[10, 11].

Occurrence of the fertile window varies 
in women according to the time of ovula-
tion. Thus, it appears to be easily predict-
able for women with regular menstrual 
cycles. However, even for women who 
regard their cycles as being regular, ovu-
lation has shown to be highly variable 
and unpredictable, with sporadic ovula-
tions outside this time, resulting in a 
wide range of fertile days, and even more 
so for women with irregular cycles. In a 
study by Wilcox et al where the timing of 
ovulation was studied prospectively in 
221 women and altogether 689  menstrual 
cycles, the fertile window occurred at the 
expected interval in only 30% of women 
[12]. Therefore, it is difficult to estimate, 
for most women, the probability of being 
in the fertile window and at risk of preg-
nancy at a given time.

Studies have shown that sexual inter-
course is more likely to occur during the 
most fertile days in the menstrual cycle, 
even for women who are not trying to 
conceive, with increasing frequency dur-
ing the follicular phase, a peak near ovu-
lation and thereafter a rather steep de-
crease [13, 14]. Several hypothesis have 
been made to try and explain this pattern 
of increased intercourse frequency 
around ovulation including a cyclic in-
crease in the woman´s libido and/or sex-
ual attractiveness at this time or, as in 
certain other species, that ovulation 
could possibly be accelerated and trig-
gered by an act of intercourse [13]. Since 
it is difficult to determine the time of 
ovulation and because sexual intercourse 
and ovulation can occur dependently, EC 
treatment is recommended to be admin-
istered regardless of when in the cycle 
UPSI has taken place for women who do 
not wish to become pregnant [15].

  EC Efficacy

It is difficult to determine the proportion 
of pregnancies prevented by EC. When 
trying to estimate the efficacy of differ-
ent EC methods one has to consider the 
theoretical baseline risk or probability of 
pregnancy for that woman depending on 
when in the menstrual cycle the act of 
UPSI took place, as well as the interval 
between that event and treatment with 
EC [16]. For ethical reasons, clinical tri-
als of EC efficacy have often been de-
signed to compare different EC methods 
instead of randomized placebo control-
led studies so the actual effectiveness 
with reduction in pregnancy risk is diffi-
cult to assess for each method. The pro-
portion of pregnancies that can be pre-
vented by currently available EC options 
has been estimated to be 57%-99%, de-
pending on the method and when in the 
menstrual cycle it is used [17–21]. A re-
cent study reanalyzed data from previous 
studies on the probability of conception 
after one act of UPSI taking into consid-
eration that intercourse and ovulation do 
not occur independently and concluded 
that EC may be more effective than pre-
viously estimated [14]. However, rather 
than comparing how many pregnancies 
could be prevented by different methods 
to assumption based estimates of how 
many pregnancies might have occurred, 
a more accurate way of calculating EC 
efficacy is to compare failure rates in 
clinical trials among different options 
[15].

  Brief EC History and 

 Yuzpe

Postcoital methods to avoid an unwanted 
pregnancy have been described in litera-
ture since ancient times [22] but it was 
not until the 1960s that effective hormon-
al EC methods were developed. Initially, 
these regimens included high doses of es-
trogens, such as 5 mg of ethinylestradiol 
(EE) and commonly had a high incidence 
of side effects including nausea and vom-
iting [5]. One decade later Dr Yuzpe from 
Canada introduced a method combining 
0.1 mg ethinylestradiol with 0.5 mg levo-
norgestrel (LNG) to be taken within 72 h 
of UPSI, followed by repeated adminis-
tration 12 h later [23]. This so-called 
Yuzpe regimen was the standard hormon-
al EC method until mono-treatment with 
LNG or mifepristone was introduced in 
the 1990s. However, the method remains 
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on the WHO EML and is still used in 
countries where a more effective option 
is lacking. A simi lar effect can also be 
achieved by taking several tablets of a, 
widely available, combined oral contra-
ceptive pill (COCP) to reach the equiva-
lent dose [24].

  Current EC Methods and 

Mechanisms of Action

Copper Intrauterine Device
The most effective method of EC is in-
sertion of a Copper intrauterine device 
(Cu-IUD) within 5 days after ovulation. 
However, because ovulation can be diffi-
cult to predict, it is recommended to in-
sert the Cu-IUD within 5 days of UPSI 
[25, 26]. This method has a failure rate 
of 0.09% and has an additional propensi-
ty to serve as an effective long-term con-
traception option if left in place [21, 26]. 
Insertion of an IUD has shown to be 
highly acceptable among parous as well 
as nulliparous women [25, 26].

When used for regular contraception, 
copper ions released from the Cu-IUD 
enhance the inflammatory response 
caused by the induced foreign body reac-
tion. This reaction is toxic to gametes 
and has impact on viability, motility and 
fertilizing capacities of spermatozoa [27, 
28]. It also interferes with the develop-
ment of viable embryos [29, 30] and in-
creases smooth muscle activity in the fal-
lopian tubes [31] and uterus [32]. If a fer-
tilized oocyte reaches the uterine cavity, 
the Cu-IUD prevents implantation by 
making the intrauterine milieu unrecep-
tive [33]. As an EC, the contraceptive 
mechanism of a Cu-IUD depends on 
when in the cycle it is inserted. It may 
prevent fertilization when inserted be-
fore ovulation and will inhibit implanta-
tion, primarily by altering endometrial 
receptivity, if inserted after ovulation 
and before the implantation window. A 
recent study concluded that the Cu-IUD 
is highly effective for EC if in fact insert-
ed at any time in the menstrual cycle 
 given a negative urine pregnancy test pri-
or to placement [34]. The post-fertiliza-
tion effects of a Cu-IUD consist of pre-
venting implantation at an endometrial 
level and not as an abortifacient [35].

Although being the most effective meth-
od of EC, health care providers often fail 
to inform and recommend insertion of a 
Cu-IUD and women are generally not 

aware of the overall efficacy and long-
term benefit of this method. Additional-
ly, hormonal treatment is often consid-
ered as a more convenient method as it 
does not require access to insertion by a 
health care professional [36].

Hormonal EC Pills

Mifepristone
Since progesterone plays an essential 
bio logical role for human reproduction, 
progesterone receptor modulators 
(PRMs) have been acknowledged and 
studied regarding their anti-fertility 
properties. The most well known anti-
progestin, mifepristone, when adminis-
tered in a low- or mid-dose within 120 h 
after UPSI, is a highly effective method 
of EC [5]. The mechanism of action de-
pends on when during the menstrual cy-
cle the treatment is administered. If giv-
en pre-ovulatory mifepristone delays or 
blocks follicular development and ovula-
tion [37]. Upon the administration of 10 
mg mifepristone, ovulation is delayed 
but not eliminated, while a higher dose 
(200–600 mg) completely inhibits ovula-
tion and a new follicle is often recruited 
[38, 39]. Mifepristone administered 
post-ovulatory, exerts a dose-dependent 
endometrial effect ranging from only mi-
nor impacts on endometrial maturation 
to preventing implantation [40–42]. 
Mifepristone is well established for use 
in termination of pregnancy when given 
in a single high dose of 200-600 mg in 
combination with a prostaglandin [43]. 
This association with abortion has limit-
ed mifepristone use as EC to a few coun-
tries for political reasons. Currently, 
mifepristone is marketed as EC in doses 
of 10 and 25 mg, however only in Arme-
nia, China, Russia, Vietnam and Ukraine 
[4, 24, 44]. A recently published study 
compared the efficacy between a dose of 
5 mg and 10 mg of mifepristone when 
used for EC, given up to 144 h after 
UPSI. There were 15/1,206 (1.2%) and 
9/1,212 (0.7%) pregnancies in the 5 mg 
and 10 mg groups respectively, which 
was a significant difference with regards 
to the number of expected and observed 
pregnancies between the groups but no 
significant difference in the percentage 
of prevented pregnancies [45].

Levonorgestrel (LNG)
Levonorgestrel-ECP is the most widely 
available EC in the world and since intro-
duction, until recently, it has been the 

gold standard for hormonal EC. LNG-
ECP is available in a majority of Europe-
an countries over the counter (OTC) or in 
some cases, behind the counter, provided 
after a consultation with a pharmacist 
[46]. The recommended dose is 1.5 mg 
administered within 72 h after UPSI and 
has shown to be equally effective as origi-
nal two doses of 0.75 mg with 12 h apart 
[19]. Clinical trials comparing LNG-only 
with the Yuzpe regimen concluded that 
LNG was more effective in preventing 
pregnancy and also had a significantly 
lower incidence of side effects than the 
Yuzpe regimen [5].

The efficacy of LNG decreases with in-
creasing interval between UPSI and 
treatment and although it is being used 
up to 120 h after UPSI, there are signifi-
cantly higher failure rates when adminis-
tered after more than 72 h [5]. This is ex-
plained by the mode of action of LNG. 
When administered after the selection of 
the dominant follicle and before the LH 
surge, LNG inhibits or delays follicular 
growth. However, when taken after LH 
levels have started to rise, LNG cannot 
hinder a follicle rupture nor ovulation 
more often than placebo [37, 47]. Thus, 
if an UPSI and subsequent LNG treat-
ment occur pre-ovulatory, the risk of an 
ovulation to occur increases as the inter-
val between the events increases.

The effect on cervical and intrauterine 
mucus, as when used for regular contra-
ception, is unlikely the mechanism of ac-
tion when LNG is administered postcoi-
tally, as viable spermatozoa can be re-
trieved in the female genital tract 24–28 
h after administration [48]. LNG, in the 
doses used for EC, does not have an ef-
fect on sperm quantity, viability, adhe-
sion to epithelium, distribution or acro-
some reaction rate in vitro [49].

In vitro studies have shown a dose-de-
pendent effect of LNG on muscular con-
tractions in the fallopian tube, but have 
also shown the distribution of progester-
one and estrogen receptors herein to be 
unaffected, in vivo, following adminis-
tration of 1.5 mg LNG at the time of ovu-
lation [50, 51].

Ulipristal Acetate (UPA)
The most recent contribution to hormon-
al EC is ulipristal acetate (UPA), a selec-
tive PRM, which was specifically devel-
oped for EC. It is administered as a sin-
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gle dose of 30 mg and is approved in the 
European (2009) and USA (2010) mar-
kets. UPA was recently authorized by 
EMA to be accessible directly from 
pharmacies in all EU states without the 
need for a prescription from a doctor 
[52]. UPA is recommended as the first 
choice among oral hormonal alternatives 
when available, as it is the most effective 
option [20]. It has effect even when giv-
en at a very late pre-ovulatory state and 
acts by delaying or inhibiting ovulation 
beyond the life span of sperm. At a mean 
follicular diameter of 18 mm or more, 
UPA delayed ovulation by at least 5 days 
in 59% of women [53]. Brache et al dem-
onstrated that UPA was superior to LNG 
in preventing ovulation at an advanced 
phase of follicular development in a se-
ries of pharmacodynamic studies com-
paring different oral EC regimens [47, 
53, 54]. UPA administered before the on-
set of the LH surge inhibited 100% of 
follicular ruptures. When administered 
after the onset of the LH surge, but be-
fore the LH peak, UPA inhibited 78.6% 
of follicular ruptures. The ability of UPA 
to inhibit follicular rupture and ovulation 
also after LH has started to rise explains 
the higher efficacy. LNG contrastingly 
fails to affect ovulation after LH has be-
gun rising. However, at the LH peak or 
thereafter, UPA can no longer prevent 
ovulation better than a placebo (8.3%) 
[54]. Thus, at the stage when the risk of 
conception is at its highest after the LH 
peaks at the time of ovulation none of the 
EC Pills are active.

UPA in concentrations relevant to plasma 
levels after oral intake as EC, prevents 
DNA-damage in spermatozoa and does 
not alter sperm function [55, 56]. Further, 
UPA exhibits a decrease in smooth mus-
cular contractility and a dose-dependent 
suppressive effect on ciliary beating in 
the fallopian tube, which has also been 
demonstrated for mifepristone [57].

A meta-analysis based on the results of 
past clinical trials, concluded that UPA 
administration resulted in a statistically 
significant reduction in pregnancy rates 
after UPSI and prevented a larger number 
of pregnancies than LNG when taken up 
to 120 h after UPSI. Glasier et al also con-
cluded that women who took UPA within 
24 h after UPSI lowered the pregnancy 
risk by almost two thirds and halved the 
risk when taken within 72 h of UPSI com-
pared to those who took LNG [20].

  EC Effect on Endometrial 

Receptivity, Embryo Im-

plantation and Pregnancy

Cu-IUD
Among the multiple mechanisms of ac-
tion of the Cu-IUD in preventing preg-
nancy it also exerts several effects on the 
endometrium, which contributes to inhi-
bition of implantation in the event that a 
fertilized ovum should reach the uterine 
cavity. The inflammatory foreign body 
reaction induced by the Cu-IUD is pres-
ent in the uterus and fluids throughout 
the genital tract [58]. In addition Cu-
ions can induce other biochemical 
changes in the endometrium, including 
altering specific enzyme activities and 
cell metabolism generally [59]. Copper 
in doses similar to those in a Cu-IUD 
has also shown to stimulate myometrial 
contractile activity in vitro and in vivo 
[32]. The cyclic endometrial develop-
ment is not affected by a Cu-IUD used 
continuously, however integrin cell ad-
hesion molecules of importance for en-
dometrial receptivity and involved in 
embryo implantation can be altered by a 
Cu-IUD during the window of implanta-
tion [33]. The prevention of implanta-
tion rather than interruption was sug-
gested in a study where chorionic activ-
ity in the late luteal phase was strongly 
reduced in women with Cu-IUDs com-
pared with women with inert IUDs or no 
contraceptive use [60]. The post-ovula-
tory effects, including the effect on the 
endometrium makes the Cu-IUD near 
perfect in efficacy as EC. In the rare 
event of a pregnancy occurring with a 
Cu-IUD in situ, the device should 
promptly be removed due to risk of ad-
verse pregnancy outcomes, like miscar-
riage or pre-term delivery, if left in 
place. There is no evidence of any terato-
genic effect when the Cu-IUD is suc-
cessfully removed [61].

Hormonal EC Pills
Pre- or post-ovulatory administration of 
LNG did not affect endometrial mor-
phology or receptivity [37, 62, 63] and 
only minor effects on gene expression in 
the endometrium of no relevance to re-
ceptivity have been described when ad-
ministered post-ovulatory [64]. A recent 
prospective cohort study of pregnancy 
outcome after LNG-ECP failure found 
no association between LNG exposure 
and congenital malformations or effect 
on physical growth or mental develop-

ment in children born from these preg-
nancies [65].

UPA has a dose-dependent effect on the 
endometrium and a high dose, or repeat-
ed doses, affects endometrial histology. 
However, low doses, such as concentra-
tions used for EC, do not significantly 
delay endometrial maturation, compared 
to placebo, when administered post-ovu-
lation, although minor changes are ob-
served [66, 67].

A report from post-marketing surveil-
lance recently concluded that there was 
no evidence of any teratogenic effects af-
ter UPA exposure [68]. However, the 
numbers of known pregnancies that have 
come to term after UPA exposure are 
small, most likely due termination a 
pregnancy after EC failure and the prob-
ability that uncomplicated pregnancies 
are seldom recognized as adverse events 
and therefore not reported [68].

3D in vitro endometrial co- 
culture model
Due to technical, ethical and legal rea-
sons it is, to date, impossible to study the 
effect of EC treatment on human embryo 
implantation in vivo. However, a 3D in 
vitro endometrial, co-culture model, that 
mimics the receptive endometrium, has 
been developed, which allows for studies 
of the human embryo implantation pro-
cess including progesterone regulated 
markers of endometrial receptivity [42, 
69, 70]. Previous studies using this model 
have shown that LNG, in concentrations 
relevant for EC, has no effect on embryo 
viability or early human embryo implan-
tation processes in vitro (Fig. 1) but, that 
exposure to a high concentration of mife-
pristone significantly alters the molecular 
profile of the construct and inhibits em-
bryo attachment [42]. There are so far, no 
published data on the effect of exposure 
to very low dose mifepristone on embryo 
implantation when used for EC.

Due to the similarity in class of UPA to 
mifepristone and higher efficacy as EC 
compared to LNG, there have been con-
cerns regarding a possible effect of UPA 
on the endometrium as well as embryo 
implantation. A recently published study 
provided new insights on the mechanism 
of action of UPA on human embryo im-
plantation, using the described 3D-mod-
el (Fig. 1), demonstrating that UPA, in a 
concentration relevant for EC, caused 
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only minor changes in the gene expres-
sion of six out of 17 genes studied. These 
minor changes were observed with no 
coinciding effects on neither functional-
ity nor embryo viability, as there was no 
significant difference in the embryo at-
tachment rate between the UPA treated 
group and the control group [71].

  Risk Factors for EC Failure

Further UPSI after EC
Glasier et al compiled data from clinical 
studies of UPA and LNG to identify risk 
factors associated with EC failure. As 
expected, the cycle day of UPSI was sig-
nificantly associated with pregnancy 
risk, with the highest risk being at the 
time of ovulation, independent of type of 
ECP. In consistency with the mechanism 
of action for both hormonal ECPs, not 
having post-fertilization effects to pre-
vent pregnancy, further acts of UPSI af-
ter ECP intake was associated with a 
higher risk of pregnancy [72]. After in-
take of an oral EC follicular develop-
ment and ovulation usually resume with-
in a week, which puts women at risk of 
pregnancy if further acts of UPSI take 
place in the same cycle due to timing of 
a postponed ovulation. A Cochrane re-
view with a meta-analysis showed that 
the pregnancy risk was almost three 
times higher for women who had further 
acts of UPSI in the same cycle as treat-
ment with EC than for women who did 
not [5].

Weight/BMI
There has been a lot of debate over how 
weight and body mass index (BMI) in-

fluence the effect of EC pills. Clinical 
trial data suggests a greater decrease in 
contraceptive efficacy of LNG in over-
weight women compared to UPA [72]. 
In the analysis by Glasier et al 2011, 
treatment with LNG was no more effec-
tive than no treatment in women with 
BMI 26 or higher. UPA however was 
still effective at higher BMI levels with 
loss of effectiveness at BMI 35. When 
calculated by weight, the efficacy limit 
was 70 kg for LNG and 88 kg for UPA 
[72]. Although the effect of BMI on EC 
efficacy is of great clinical importance, 
the conducted trials were not initially 
designed to study this relationship. Lim-
itations of the trial included a small 
number of overweight and obese women 
as well as the number of pregnancies in 
these groups were extremely small. Ad-
ditionally, weight was often self-report-
ed and possibly underestimated and 
thus, may have resulted in an overesti-
mation of at what weight or BMI ECP 
efficacy begins to decline. However, fol-
lowing these findings, LNG-EC labels 
were changed and many women report-
ed denial of EC due to their weight or 
BMI. Based on a review also including 
three large clinical WHO trials on LNG 
with no apparent impact of weight or 
BMI on the efficacy of LNG-EC, EMAs 
Committee for Medicinal Products for 
Human Use (CHMP) finally concluded 
that although increased BMI might de-
crease efficacy, the benefits ultimately 
outweigh the risks, and that women of 
all weights could continue using LNG or 
UPA for EC [19, 73–75].

  Bridge to Long-term 

Contraception and Quick-

Start

If a Cu-IUD has not been inserted for 
EC, it is of great importance to initiate a 
regular, long-term, contraceptive method 
to reduce the pregnancy risk after EC 
treatment. There is an ongoing discus-
sion that EC could serve as a gateway to 
more effective long-term contraception. 
It is a valuable opportunity to introduce a 
woman to regular long-term contracep-
tion when she seeks EC and has no ongo-
ing regular contraception as she is prob-
ably motivated to do so at this time. The 
sooner a woman starts, the sooner she 
will be protected. The term “quick-start-
ing” refers to immediately initiating a 
regular method of contraception after EC 
use. In a pilot study from the UK, a high-

er proportion of women who were pro-
vided with a packet of progestogen only 
pill (POP) from the pharmacy when 
seeking LNG-EC were using a regular 
contraception after two months com-
pared to women who only received the 
ECP [76].

There are, however, concerns about pos-
sible interactions between hormonal 
ECPs and regular oral contraceptives 
at the progesterone receptor site that 
would impair their contraceptive effect. 
Cameron et al recently conducted a ran-
domized, placebo-controlled study to 
determine whether UPA intake affects 
the ability of a COCP to induce ovarian 
quiescence (article in press) [77]. The 
conclusion was that the most cautious 
advise to women is to use a barrier meth-
od for 14 days after quick-starting treat-
ment with a COCP following UPA in-
take. For some women this period of 
time is required before the COCP has in-
duced ovarian quiescence, although 
most women will have achieved it after 
7 days [77]. This might also be true 
when quick-starting a COCP after the 
use of LNG for EC (or in cases when a 
COCP is initiated in mid-cycle even if 
not preceded by intake of an ECP) as it 
for some women who received placebo 
followed by quick-starting the COCP in 
this study, also took up to 14 days before 
achieving ovarian quiescence, suggest-
ing that the use of a barrier method for 
7 days, currently advised in these cases, 
might not be sufficient for all women 
 either.

  Side Effects and Safety

Side effects associated with estrogen 
containing hormonal methods such as 
Yuzpe include nausea and vomiting. 
Treatment with LNG, mifepristone or 
UPA primarily affects the subsequent 
menstruation but additional reported side 
effects are considered as mild self-limit-
ing conditions, commonly occurring 
even generally without treatment [78]. 
On average, LNG shortens the cycle by 
1–2 days while mifepristone or UPA on 
the other hand lengthen the cycle by 1–2 
days. The duration of bleeding is not af-
fected by given EC [20].

The side effects of Cu-IUD insertion as 
EC would be similar to those when in-
serted for long term contraception, so 
called interval insertion.
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Figure 1. Pooled data from studies on in vitro model for 
human embryo implantation. Mod. according to: [42, 71]. 
No difference in human embryo implantation rate with 
LNG or UPA exposure, compared with the control. Treat-
ment with mifepristone signifi cantly inhibited embryo 
implantation rate.
NS: non-signifi cant.
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Drug interactions
There are no drug-interactions to consid-
er when using a Cu-IUD for EC but the 
effect of an oral EC can be reduced if a 
woman uses liver enzyme-inducing 
drugs like some antiepileptic or antiret-
roviral drugs due to enhanced metabo-
lism of the ECP. In a statement from the 
Clinical Efficacy Unit (CEU) within The 
Faculty of Sexual and Reproductive 
Healthcare (FSRH) in UK, women who 
use such drugs should be advised that a 
Cu-IUD is the preferred option when in 
need for an EC but it is also suggested 
that LNG may be given in a double dose 
(3 mg) outside product license although 
evidence for this regimen is lacking [79]. 
UPA is not recommended as EC for 
women who take liver enzyme-inducing 
drugs [80].

Contraindication for EC is an established 
pregnancy, and where the hormonal 
methods in the occurrence of a pregnan-
cy will fail but not have adverse effects 
on pregnancy outcome, insertion of a 
Cu-IUD might cause disruption of an 
implanting embryo but if the device is re-
moved in early pregnancy, not causing a 
miscarriage, no teratogenic effects have 
been seen [61].

Breastfeeding
It is safe to use LNG for lactating women 
but it is usually recommended to avoid 
breastfeeding for at least 8 h, thus avoid-
ing the time when LNG is at maximal 
concentrations [81]. To date, there are no 
studies on UPA concentration in breast 
milk after intake. Lactating women who 
take UPA for EC are advised to discon-
tinue breastfeeding for 36 h until more 
information is obtained [79]. A study 
measuring mifepristone concentration in 
breast milk after medical termination of 
pregnancies, using a high dose of mife-
pristone (200 mg) showed low levels of 
the compound in breast milk, concluding 
that there was no need to discontinue 
breastfeeding [82]. Therefore it is con-
sidered safe to do so also after mifepris-
tone in low EC-doses, and the same 
should apply to UPA.

Ectopic Pregnancy
In a meta-analysis study with data from 
136 studies of women treated with either 
mifepristone or LNG for EC, the rate of 
ectopic pregnancies after EC failure was 
0.6% and 1% in the mifepristone and 
LNG group respectively, not exceeding 

the rate in the general population [83]. It 
is generally accepted that because EC 
methods reduce the risk of pregnancy, 
they ultimately reduce the risk of ectopic 
pregnancy. In a recently published case-
control study, women who participated 
in further acts of intercourse after EC use 
were found to be at a slightly higher risk 
of ectopic pregnancy. Furthermore, re-
peated use of LNG-EC within the same 
cycle was associated with increased risk 
of ectopic pregnancy [84]. However, 
these results are consistent with the over-
all increase in pregnancy with UPSI as 
the risk of unintended pregnancy includ-
ing ectopic pregnancy was reduced after 
EC use compared to women who did not 
use any form of contraception at all [84].

  EC Availability and Public 

Health

Disappointingly, although clinical studies 
demonstrate the efficacy of EC it has not 
yet been possible to see an effect on a 
public health level, in terms of reduction 
of abortion rates, even though a woman’s 
individual risk of pregnancy is reduced 
after EC [85, 86]. In settings where EC is 
available OTC at pharmacies and the 
overall knowledge of EC would be con-
sidered as good, few women seeking 
abortion had tried to avoid the unwanted 
pregnancy with EC [87]. Many women 
seem to underestimate the risk of becom-
ing pregnant when exposed to UPSI and 
do not recognize the need for EC, even in 
studies where participants were provided 
with advanced provision of an oral EC 
[88]. There is no evidence that advanced 
provision of ECP would increase rates of 
STI or lead to more risky sexual behavior 
with increased rates of unintended preg-
nancies or changes in regular contracep-
tive use [86].

  Future perspectives

Since time interval between UPSI and 
treatment is an important factor for EC 
effectiveness, greater knowledge and ac-
ceptability worldwide, as well as avail-
ability and access for all women could 
offer means to decrease unwanted preg-
nancy rates and thereby increase public 
health at population level. Ideally EC 
should be supplied OTC where provision 
of more effective long-term contracep-
tive options, such as long-acting rever-
sible contraception (LARC), can be of-
fered simultaneously. Also, it is naturally 

important that such interventions are 
evaluated.

There is a need to develop more effective 
EC methods, preferably with the option 
to use on demand pre- or postcoitally. For 
an EC to work optimally it should have 
effect throughout the entire menstrual cy-
cle with effect on ovulation as well as 
post-ovulatory, such as the  Cu-IUD in-
volving an effect on the endometrium.

  Conclusion and Clinical 

Recommendations

 – All women presenting for EC within 
120 h after UPSI should be offered a 
Cu-IUD if eligible since insertion of a 
Cu-IUD undoubtedly is the most ef-
fective EC – with no reduction in ef-
fectiveness over time and can be used 
for long-term contraception including 
further acts of UPSI in the same cycle.

 – The mechanism of action of current 
ECPs is to interfere with the ovulatory 
process and postpone or inhibit ovula-
tion but they do not inhibit embryo 
implantation.

 – A single dose of UPA 30 mg within 
120 h after UPSI is recommended as 
the first choice among oral ECPs due 
to its wider window of effect pre-ovu-
latory.

 – If no more effective options are avail-
able, a single dose of LNG 1.5 mg as 
soon as possible within 72 h after 
UPSI is a well-tolerated option with 
no contraindications.

 – After ECP use, further acts of UPSI 
should be avoided and quickstart ini-
tiation or resumption of regular con-
traception encouraged, with use of an 
additional barrier method for 14 days 
after UPA and at least 7 days after 
LNG.
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