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Abstract

The most frequently used treatment worldwide for emergency contraception 
is the levonorgestrel (LNG) pill. However, its efficacy decreases if it is administered 
3 days after unprotected sexual intercourse, whereas the ulipristal acetate 
(UPA) pill is effective up until 5 days afterwards. Pooled clinical data show that 
UPA is more effective than LNG when taken very shortly after intercourse (within 
24 h) or, conversely, between 72 and 120 h after intercourse. UPA is also more 
effective than LNG in inhibiting follicular rupture when administered near the 
time of ovulation. We show here why overall UPA is more effective than LNG in 
reducing the rate of unwanted pregnancies by demonstrating the effect of each 
product according to follicle size at the time of unprotected sexual intercourse 
We also explain the difference between UPA and LNG in the maximum time 
to administration simply by the shift in ovulation and the fact that UPA has an 
effect on larger follicles than LNG (18 mm vs. 14 mm), without postulating a 
hypothetical endometrial effect. We also explain why UPA and LNG remain 
emergency contraceptives and should not be used for daily contraception.
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of action is the same and involves delaying ovulation by more 
than 6 days, the time necessary for the spermatozoa to lose their 
fertilizing potency. Among the different forms of EC, the standard 
treatment recommended by international health authorities is still 
the levonorgestrel (LNG) pill, taken in a single 1.5 mg dose within 
3 days (72 h) of unprotected intercourse [2]. This pill is available 
without prescription in more than 60 countries [9] and in addition 
has been dispensed free of charge to minors in France since 2000 [10 
-12]. However, its efficacy decreases with the time to administration 
after intercourse [13]. In fact, delaying its administration until the 
fifth day after intercourse increases the risk of pregnancy almost six-
fold compared with administration on the first day and its efficacy 
then is no different from that of placebo [14]. In addition, some 
studies indicate a higher risk of contraceptive failure in overweight 
women [14], although others cast doubt on these results [15]. The 
other treatment is the UPA-based pill, which is effective with a 
longer time to administration after unprotected intercourse and 
is also recommended by the health authorities and by European 
and American scientific societies [1-17]. This second generation 
progesterone receptor modulator was marketed in Europe in 2009 
and in the United States in 2010 and it has been approved for use in 
emergency contraception up to 5 days (120 h) after intercourse where 
there is a risk of pregnancy [1-16]. Two independent randomized 
controlled studies in 1549 and 2221 women, respectively, each showed 
the noninferiority of UPA to LNG in emergency contraception 
between 0 and 72 hours after unprotected sexual intercourse or in the 
event of failure of the contraceptive method [12, 18]. A meta analysis 

Introduction
Emergency contraception (EC), or “morning after” or postcoital 

contraception, prevents pregnancy in the majority of cases when it 
is administered in the very first days after sexual intercourse [1]. It 
is indicated in an emergency following unprotected intercourse, 
whether consensual or otherwise (rape, forced intercourse), or 
following failure or incorrect use of a contraceptive method (condom 
rupture, for example) [1-3]. Currently available EC methods include 
the copper intrauterine device (IUD) and emergency contraceptive 
pills. Although these hormonal methods reduce the risk of pregnancy 
by up to 75% [4], the IUD is potentially the most effective method 
currently since the failure rate is well below 1% (0-0.2%), as against 
0.2 to 5% with EC, depending on the time to administration after 
intercourse and the type of hormonal treatment [5-7]. In practice, 
however, this is not the case, as the need for insertion by a qualified 
professional and the risks of infection are restrictions to its use 
[8]. In this situation, the IUD is more a contragestive (preventing 
implantation) than a contraceptive (preventing conception). In 
fact, the IUD is still effective after the spermatozoa have passed 
through the female genital tract and for this reason it cannot act by 
rendering the spermatozoa infertile, as is the case with conventional 
contraception with IUD. Since the abandonment of combined 
estrogens and progestogens, there are currently two emergency 
hormonal contraceptives available. Levonorgestrel (LNG) is a 
progestogen derived from nortestosterone, while ulipristal acetate 
(UPA) is a progesterone receptor modulator. Their mechanism 
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of the pooled data from the two trials showed a significant reduction in 
the risk of pregnancy with UPA compared with LNG (p = 0.046) [12]. 
Moreover, unlike LNG whose effect decreases after a 72-hour interval 
before administration, the efficacy of UPA does not decline over 
time, so that UPA is more effective than LNG when taken between 72 
and 120 h after intercourse [12]. In France, unlike the LNG pill, the 
UPA pill was issued on prescription only, making it potentially less 
accessible, but a recent decision by the European Medicines Agency 
asks Member States to authorize its issue without prescription. It is 
also free for minors. This decision is important since different data 
sources show that the use of EC has increased very substantially 
since the LNG pill has no longer been subject to medical prescription 
(1999) [17]. Nevertheless, access to UPA might also be facilitated if it 
could be prescribed in advance in order to be reimbursed by Social 
Security, which requires a prescription. According to an American 
study [19], UPA could have a better individual or public health 
cost benefit than LNG despite its higher price (including the cost of 
a medical consultation) if it were given as first-line EC. A number 
of arguments point to greater efficacy of this EC than that of LNG 
and to a more widespread use of this option in order to reduce the 
number of unwanted pregnancies and the resultant abortion rate. 
In this article, we compare the mechanisms of action of the two EC 
and demonstrate simply by the different effects of EC according to 
follicle size during the fertilizing intercourse why UPA overall is more 
effective than LNG in reducing the rate of unwanted pregnancies and 
over a longer timeframe. We explain the difference between the two 
products simply by the shift in the mechanism of ovulation without 
postulating a hypothetical endometrial effect. We also explain why 
UPA, like LNG, remains an emergency contraceptive and must not 
be used for daily contraception.

Probability of conception and onset of ovulation 
A number of factors, such as the date of sexual intercourse relative 

to ovulation, the date of onset of ovulation or the actual number of 
fertile days during the woman’s menstrual cycle, play a role in the 
risk of pregnancy and, in fact, are likely to affect the efficacy of EC. 
Wilcox et al. were able to establish that the fertile period in women 
was composed of 6 consecutive days, ending on the day of ovulation 
[20]. It remains to be established at what point in the menstrual cycle 
this fertile window occurs, given that the day of ovulation varies with 
the cycle. Wilcox et al. in 2000 [21] showed that the date of this fertile 
window was highly unpredictable, even in women whose cycles are 
usually regular: it is between the 10th and 17th day of the cycle (the 
period suggested by the guidelines) in only 30% of women. These 
results [21] and those of a very recent study based on retrospectively 
calculated probabilities of conception in women who had become 
pregnant [22] demonstrate that in reality there are few days in 
the menstrual cycle when the woman is not theoretically at risk of 
becoming pregnant and the risk of being pregnant after a single act of 
intercourse only appears to be negligible in the first three days of the 
cycle [23], (Figure 1, red curve). In terms of the probability of having 
sexual intercourse during the period of the menstrual cycle, this 
appears to vary in a similar way to that of being in the fertile period 
during the cycle [24], (Figure 1, histogram). As it is not possible to 
predict the time of the fertile window and as the probability of having 
unprotected intercourse appears higher in the fertile period, it is 
impossible to predict the need to use EC after sexual intercourse. For 

this reason, EC must not just be prescribed to women who have had 
sexual intercourse at the time of the purportedly most fertile period 
of the cycle [23, 24]. In addition, to reduce the risk of conception after 
unprotected intercourse, EC must continue to be effective during the 
6 days of the fertile period, which points to the preferential use of 
UPA over LNG in view of its longer maximum time to administration. 
EC must be administered regardless of the day of the cycle on which 
unprotected or inadequately protected intercourse took place, as 
advocated by the recommendations [1].

Comparison of the mechanisms of action of UPA and LNG
The differences in the mechanism of action of UPA and LNG 

explain the greater efficacy of UPA than that of LNG. Among the 
proposed mechanisms, interference with ovulation appears the most 
likely in both cases. LNG, in particular, can either inhibit rupture of 
the follicle or arrest its development, but only if LNG is administered 
during the preovulatory phase before the start of the LH (Luteinizing 
Hormone) peak [25, 26]. Given 2-3 days before the LH peak, 
LNG inhibits and even delays and flattens the peak, whereas when 
administered on the day before or on the day of the peak itself it has 
no effect [25, 26]. According to studies of ovarian function following 
administration of LNG in the periovulatory period [27, 28], the 
efficacy of LNG is negatively correlated with follicle size at the time of 
administration of EC and can only prevent a follicle from rupturing 
if it is ≤ 14 mm. 

Conversely, UPA can act on follicular maturation even if it 
is given just before ovulation. A randomized, crossover, placebo-
controlled trial showed that UPA administered in the presence of a 
dominant follicle inhibited rupture of the follicle for at least 5 days in 
100% of cases if it was administered before any increase in LH levels, 
in 78.6% at the start of the peak, and in 8.4% after the LH peak [29]. 
An intact follicle was found in almost 60% of cases on the fifth day 
after treatment, and analysis showed that follicular rupture occurred 
on average 6 days (from 4 to 10 days) after taking UPA vs 2 days 
for placebo, P = 0.028. A similar result was obtained in an analysis 
of the pooled data from 3 pharmacodynamic studies using the same 
methodology [27-29], which compared the capacity of UPA, LNG, 
and the combination of LNG + meloxicam to delay ovulation when 
these treatments were administered in an advanced follicular phase in 
the presence of a follicle ≥ 18 mm [28].In fact, follicular rupture was 
delayed for at least 5 days in 58.8% of cycles in the group treated with 
UPA versus 14.6%, 38.7% and 4% in the LNG, LNG + meloxicam, and 

Figure 1: Probability of pregnancy after sexual intercourse relative to day of 
menstrual cycle (red curve) versus number of women with unprotected sexual 
intercourse relative to day of menstrual cycle (histogram).
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placebo groups, respectively [30]. When treatment was administered 
before the peak or at the time of the LH surge, UPA proved the most 
effective with 100% and 78.6%, respectively, of dominant follicles 
not ruptured 5 days after treatment versus 25 and 14% for LNG and 
0 and 10% for placebo (Figure 2). The median time to rupture was 
also significantly longer during the cycles with UPA treatment than 
with the other treatments (6 vs 2 days, p = 0.0015). Conversely, no 
treatment was effective after the ovulatory peak [30].

UPA is therefore capable of delaying ovulation for at least 5 
days in a significantly larger number of women than LNG when 
it is given in the late follicular period, i.e, at the time when the LH 
peak is imminent (4 to 5.5 times higher probability of non rupture 
of the follicle, p = 0.002), a period when LNG proves as ineffective 
as placebo in delaying or blocking ovulation [30]. This difference is 
crucial in view of the fact that this is the time when the probability 
of conception and sexual intercourse are highest and when the 
majority of women will seek EC, considering themselves to be at risk 
of pregnancy.

Why is UPA overall more effective than LNG?
In (Figure 3) we have drawn up a theoretical comparative chart 

of the possible time of use of UPA and LNG and their respective 
efficacy according to follicle diameter at the time of unprotected 
intercourse, taking into account the different data that we presented 
earlier, i.e,: 1) fertility is greatest in the 48 h preceding ovulation, at 
the time when the probability of sexual intercourse is highest, when 
the size of the follicle is between 14 and 18 mm; 2) it is not possible to 
predict reliably the date of ovulation, which is the last day of a six-day 
window of fertility whose position in the menstrual cycle varies; 3) a 
follicle grows on average by 2 mm a day; 4) LNG delays ovulation if 
the size of the follicle is ≤ 14 mm; 5) UPA delays ovulation if the size 
of the follicle is ≤ 18 mm.

Thus, if a woman has sexual intercourse when the follicle is 
6 mm in diameter, no contraception will be necessary as the risk 
of pregnancy will be nonexistent. In fact, given that the lifespan of 
spermatozoa is 5 days and that the follicle grows by 2 mm a day, all 
the spermatozoa will already be dead by the time of ovulation, 6 days 
after intercourse, when the size of the follicle will be ≥ 18 mm and the 
LH peak will have started.

Conversely, if a woman has intercourse when the size of the follicle 
is 8 mm (Figure 3, case 1), there is a risk of unintended pregnancy 
since the follicle will be 18 mm and ready for ovulation 5 days after 
unprotected intercourse, and some spermatozoa are still likely to be 
viable. In this case, EC is required to delay ovulation. If the woman 
opts to take LNG, she must do so in the 3 days following intercourse, 
since LNG is capable of inhibiting follicular rupture and thus delaying 
ovulation only if the size of the follicle is ≤ 14 mm (Figure 3, case 1). 
Beyond 3 days, the efficacy of LNG is markedly reduced and it can no 
longer inhibit rupture of the follicle. Administration of LNG on day 
5 after intercourse when the follicle is 18 mm is totally ineffective, 
ovulation cannot be inhibited, and the still viable spermatozoa can 
fertilize the released ovule. Conversely, if the woman opts for UPA, 
she may take it up to 5 days after intercourse, i.e., at most when her 
follicle has reached a size of 18 mm. During this period when the 
follicle grows from 8 mm to 18 mm and up until the point when the 
LH peak is imminent, administration of UPA delays ovulation by at 
least 5 days [30], i.e., between 6 and 10 days at least after intercourse 
depending on the day of administration, after which the probability 
of finding still viable spermatozoa capable of fertilizing the released 
ovule is nonexistent.

Similarly, if unprotected intercourse occurs when the follicle is 12 
mm in diameter (Figure 3, case 3), the woman will have no more than 
24 h to take LNG, after which the follicle will have reached a size ≥ 
14 mm and LNG will no longer be effective, whereas there will still be 
3 days to take UPA before the follicle reaches a size > 18 mm, at which 
point UPA is no longer effective.

In the event that unprotected intercourse occurs when the follicle 
diameter is 14 mm (Figure 3, case 4), i.e., about 2 days before the 
probable start date of ovulation, LNG is no longer effective, whereas 
this is the time that fertility and the probability of intercourse are 
greatest and the risk of conception highest. During this period, UPA 
alone remains effective for a further 2 days until the start of the LH 
peak and the initiation of ovulation. This explains the greater overall 
efficacy of UPA compared with LNG, as it is only effective when 
fertility is greatest.

If intercourse occurs when the follicle has a diameter of 18 mm 
in the immediate preovulatory period, 24 h before ovulation (Figure 
3, case 6), LNG is totally ineffective, whereas UPA is still capable of 
acting for a few hours. In fact, the results of Brache et al [30].showed 
that, with follicles of 18 mm diameter and over, UPA was still able 
to delay follicular rupture for at least 5 days in almost 60% of cases, 
which LNG was unable to do in the late preovulatory phase. Lastly, if 
sexual intercourse occurs at the time of the LH peak or after ovulation 
(Figure 3, case 7), neither of the two emergency contraceptives can 
work [30]. We have thus been able to explain simply the broader field 
of action of UPA than that of LNG (5 days versus 3 days) and its 
greater efficacy in preventing pregnancies due to its efficacy in the 
immediate preovulatory period by a difference in size of the follicle 
on which the two contraceptives are capable of acting, with UPA 
being able to act on larger and later follicles, whereas the efficacy of 
LNG is limited to follicles ≤ 14 mm in size.

Why must UPA not replace regular contraception?
We saw earlier that in cases 6 and 7 when the woman had 

unprotected intercourse on the day of ovulation or the following 

Figure 2: Percentage reduction of follicular rupture during the 5 days 
following administration of different compounds in the late follicular phase: 
LNG: levonorgestrel, UPA: ulipristal acetate, Melox: meloxicam. 
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day (Figure 3, cases 6-7), UPA was still effective for a few hours if 
contraception was taken immediately at the start of the LH peak, 
but that it became ineffective if it was taken at the time of the peak 
or afterwards. We also saw that LNG was as ineffective as placebo, 
regardless of when it was taken, if the follicle size exceeded 18 mm 
[30]. Since there still remains this small window just after the LH peak 
has started when UPA can no longer prevent ovulation, this is why 
it cannot be considered for use in place of standard contraception. 
In fact, in about 40% of women in the late follicular phase (follicle 
≥  18  mm), follicular rupture could not be prevented in the 5 days 
following treatment, and even if UPA was taken at the start of the 
LH peak, the failure rate was still about 20% [29]. For this reason, 
although it can be used for a longer period after intercourse than LNG 
and it is effective during the greater part of the period of maximum 
likelihood of conception, UPA is not 100% effective, particularly 
in the late follicular phase. Assuming sexual intercourse occurs 
once every 3 days, statistically the woman will have intercourse on 
the day of ovulation, i.e., when EC is not effective, once every three 
months. For this reason, this contraception must remain emergency 
contraception, to be taken as soon as possible after intercourse in 
order to optimize the chances of success. In fact, each day that passes 
after intercourse increases the risk of EC being used after the follicular 
size has exceeded its threshold of efficacy (14 mm for LNG and 18 mm 
for UPA). To this end, UPA should be prescribed in advance in order 
to be reimbursed by Social Security without waiting for a consultation 
or even purchased in advance “in case”, given in particular that sexual 
intercourse is more common on Saturday evening, and that the 
dispensing of EC in pharmacies occurs more often on Sundays (23%) 
[17], a day off when access to prescribers is more difficult. It has been 
shown that prescription in advance multiplies the administration of 
EC threefold [31]. In conclusion, the fact that UPA can act on larger 
diameter follicles than LNG enables it to be effective over a longer 
period after unprotected intercourse. As a result of this broader field 
of action in respect of follicular size which, in the period when the 
LH peak is imminent, covers the period of maximum fertility and 
the period when there is a greater number of sexual relations, UPA 

can prevent a greater number of pregnancies than LNG. This is why 
UPA should be chosen as first-line treatment in EC because of the 
lack of criteria of choice and because of its greater statistical efficacy. 
However, it needs to be remembered that UPA remains an EC and 
cannot replace daily contraception. To optimize its efficacy, it is 
essential to reduce the time to administration of contraception after 
unprotected or inadequately protected intercourse as far as possible, 
which is an argument in favor of prescribing EC in advance in order 
to improve its coverage by health insurance companies.
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