Mechanism of action of the morning-after pill

Teenage pregnancy is a significant public health issue.! Worldwide, some 15
million pregnancies occur every year among young women aged 15 to 19,7
approximately 1.25 million in the 28 OECD (Organization for Economic Co-
operation and Development) nations,® and between 750.000 and 850.000 in the
United States.”

As is well known, an estimated fifth of pregnancies World Wide ended in
abortion. In Europe this proportion was nearer a third.®

Among the various measures proposed IS emergency contraception,
understanding as such those back up methods for contraceptive emergencies
which women can back up methods for contraceptive emergencies which
women can use within the first few days after unprotected sexual intercourse or
in the event of potential contraceptive failure, to prevent an unwanted
pregnancy.® However, the morning-after pill, the active substance of which is
levonorgestrel (LNG), is undoubtedly the most widely used method. In Spain
alone 506.000 units were issued in 2002.”

The oral preparation is marketed as two tablets containing 750 Ig of
levonorgestrel each or as one 1500 Ig tablet. In either case, it is currently
recommended to take 1500 Ig as a single dose, as soon as possible after
unprotected intercourse.? In order to make an ethical evaluation on the use of
the morning-after pill, we believe that the main aspect to take into consideration
is its mechanism of action since, depending on whether it is anovulatory or
prevents implantation, the ethical judgement on its use will be different.

As regards the LNG method, its exact mode of action has not yet been
elucidated.’ Furthermore, there is very little literature on the mechanism of
action of levonorgestrel at present, particularly prior to 2001. Thus, we
considered it useful to refer to a 2002 review,® in which all articles published in
English between 1966 and 2001 were evaluated. This concluded that “there is
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moderately strong evidence that levonorgestrel has a post-fertilisation effect”,
i.e. it was accepted that in a certain number of cases, difficult to specify, but
objective, the morning-after pill acts by a mechanism which prevents
implantation and which is consequently abortive.

From 2001 onwards, although more information is available, it continues to be
scant. In our opinion, only 5 studies related with the mechanism of action of the
morning-after pill are of adequate technical quality.** On evaluating the first four
(Fig. 1), it was found that the morning-after pill inhibits ovulation or prevents
implantation,depending basically on the day of the menstrual cycle. However, in
general, it was proven that when taken on days -1 to +2 of the menstrual cycle,
considering ovulation as day 0, its action is predominantly post-fertilisation.

One of the authors who defends the anovulatory effect of the morning-after pill
is Croxatto. However, when his most significant study'? was evaluated in detail
(Fig. 2), it was found that the anovulatory effect attributable to levonorgestrel
varied between 32 and 46%, if to its specific action, we subtract the percentage
of cases in the control group in which there was also anovulation. In other
words, it appears that the post-fertilisation effect, even in this study by Croxatto,
varies between 54 and 69%. Therefore, | do not believe that it can be excluded
that the morning-after pill has an anti-implantation effect in probably more than
50% of cases.

However, in order to be able to evaluate this data more critically, we found the
paper by Mikolajczyk®® particularly interesting. This study evaluated the efficacy
of the pill due to the post-fertilisation effect, in function of the total efficacy
achieved and the time between sexual intercourse and taking the drug.

To better evaluate this data, it is worth noting that the possibility of pregnancy
after a single act of sexual intercourse, without considering the day of the
menstrual cycle on which it took place, is approximately 8%.'* Taking the
morning-after pill causes this percentage to fall to 2%, Ho,” so it can be
considered that the mean efficacy in preventing a pregnancy using the morning-
after pill varies between 60-93%.

Returning to Mikolajczyk’s paper,™ if we assume that this efficacy index is
correct, and that the pill is taken within 24h after sexual intercourse, the post-
fertilization effect would vary between 39 and 49%. However, if the pill is taken
up to 72h after sexual intercourse,
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the post-fertilization effect increases to 62-74%. Thus, we believe it can be
stated, without a risk of error, that the post-fertilization effect of the morning-
after pill, when taken up to 72h after sexual intercourse, may vary between 40%
and 72%.

In addition to that previously considered and in favour of the levonorgestrel
post-fertilization’s effect, Gemzell-Danielsson'’ suggested that the in vivo effect
of LNG may be mediated through an increase in endometrial and serum
concentrations of the potent gamete adhesion inhibitor glycodelin-A, which
would be in line with the functional alterations of the endometrium reported in
previous studies.’®

As a result of the aforementioned studies, and in accordance with Tirelli,19°
who found that levonorgestrel taken in the late preovulatory phase, prior to the
gonadotrophin surge, suppressed ovulation, while in contrast, ovulation was not
blocked when LNG was given after the onset of the LH peak and had no effect
on ovulation. So we suggest (Fig. 3) that if the morning-after pill is taken
between days - 5 and -3 of the menstrual cycle, its effect could be anovulatory;
if it is taken between days -3 and -1 it can arbitrarily have both effects,
anovulatory and post-fertilization, and if it is taken between days -1 and +2, it
would primarily prevent implantation.

Nevertheless, the assessment of the right time in which the LNG is
administered and the forecast of its effect are difficult into practice.

This data allows us to conclude that, beyond ideological considerations, and
from an essentially medical point of view, the morning-after pill, in a percentage
of cases, which very likely exceeds 50%, acts by an antiimplantatory effect, and
consequently abortive mechanism.
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LEVONORGESTREL

MECHANISM OF ACTION
(2001 — 2004)

Inhibition or
Ingestion SRRl No alteration

Author/Journal N° of women (dayof ovulation O OVulation
cycle) % nl%

Hapangama et al.
Contraception 63; 123, 12 -1 4133 8167
| 2001
Durand et al. 15 -4 15/100 0/0
Contraception 64; 227, 45 15 0 010 15/100
2001 15 +2 0/0 15/100
Marions et al.
Obstet Gynecol 100, 16 -4a+1 10163 6137
65,2002
Marions et al
Contraception 63; 373, 7 -2 71100 0/0
2004
* Day 0 of the sexual cycle is considered to be the day of ovulation

ASSESSMENT OF WHETHER THE CONTRACEPTIVE ACTION OF

LEVONORGESTREL IS DUE TO A ANTICONCEPTIVE" OR POST-
FERTILISATION MECHANISM
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LEVONORGESTREL MECHANISM OF ACTION

Anovulatory action

Anovulatory or anti-
implantation action

Anti-implantation action
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