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Emergency Contraception

K. Gemzell-Danielsson', T. Rabe?

There have been numerous attempts to control fertility after unprotected sexual intercourse. From very bizarre methods like the vaginal application of
Coca Cola to the more serious attempts using calcium antagonists influencing fertility parameters in sperm to hormonal methods or intrauterine devices.

So far, hormonal methods preventing or delaying ovulation have proved to be the most popular starting with the combination of ethinyl estradiol and
levonorgestrel, known as the Yuzpe regimen. The first dose had to be taken within 72 hours of unprotected intercourse, a second one 12 hours later. Later
on, levonorgestrel alone, at first in a regimen similar to the Yuzpe method (2 x 0.75 mg 12 hours apart) showed to be more successful, eventually resulting
in the development of a 1.5 mg levonorgestrel pill that combined good efficacy with a high ease of use. It has become the standard method used up to this
day in most countries. Since the mid 1970s copper IUDs have been used for emergency contraception, which show a high efficacy. Their disadvantages lie
in the fact that emergency contraception is considered an off label use and that they might not be acceptable for every patient. Mifepristone in doses of
10 or 25 mg is being used successfully as an emergency contraceptive in China, but has never received any significant consideration in Western countries.
The most recent development is the approval of the selective progesterone receptor modulator ulipristal acetate in the dosage of 30 mg for emergency
contraception up to 5 days after unprotected intercourse, combining the safe and easy application of the single dose levonorgestrel pill with an even
higher efficacy.

Several efficacious and easy to use methods for emergency contraception are available on the market today with the most widely spread being
levonorgestrel in a single dose of 1.5 mg (given as one tablet of 1.5 mg or 2 tablets of 0.75 mg each) for administration up to 3 days after unprotected
intercourse. Its limitations are the non-optimal efficacy which is decreasing the later the drug is taken and the fact that it can only be used for up to 72
hours after UPSI. Mifepristone in the dosages of 10 or 25 mg is used with good results as an emergency contraceptive in China for up to 120 hours after
unprotected intercourse. Recently the selective progesterone receptor modulator (SPRM) ulipristal acetate in the dose of 30 mg has been introduced in
Europe for emergency contraception. It has shown to be more efficacious than levonorgestrel and can be used for up to 120 hours after unprotected
intercourse.

Independent of the substance it should be noted that, if there is a choice, the intake of an oral emergency contraceptive pill should happen as soon as
possible after the risk situation. J Reproduktionsmed Endokrinol 2010; 7 (Special Issue 1): 73-7.
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¥ Introduction

There has been an interest in using syn-
thetic steroids for postcoital contracep-
tion for several decades now; a first pub-
lication on this issue appeared in the In-
ternational Planned Parenthood Medical
Bulletin in 1967. Some substances were
analysed with the specific aim of using
high doses of estrogen as a treatment [1].
The first widely spread method was a
five-day treatment of highly dosed estro-
gen, i. e. diethylstilbestrol (DES) in the
USA and ethinyl estradiol in the Nether-
lands [2, 3]. In the early 1970s. Albert
Yuzpe developed the Yuzpe regimen
named after him [4], and in 1975 a
method was introduced that used gesta-
gen only [5]; the same year saw the
launch of a copper spiral as a method of
postcoital contraception.

At the beginning of the 1980s danazol
was examined as one was hoping that it
would have fewer side effects than the

Yuzpe regimen, but unfortunately, it
proved to be ineffective. Therefore the
Yuzpe regimen became the standard
method of postcoital contraception in
many countries in the 1980s. In the years
following, interest rose in methods that
used gestagen only. The Special Pro-
gram on Human Reproduction (HRP)
run by the WHO (in collaboration with
the World Bank) conducted a large-scale
comparative study between the use of
2x 0.75mg levonorgestrel and the
Yuzpe regimen and after that began to
promote the use of the levonorgestrel
method [6, 7]. More recently progester-
one receptor modulators have been de-
veloped for emergency contraception [8].

B A Combination of Ethinyl
Estradiol/Levonorgestrel
(known as Yuzpe Regimen)

In 1977 Yuzpe and Lancee [9] described

a combined method for postcoital con-
traception consisting of 100 ug ethinyl

estradiol and 0.5 mg levonorgestrel; in
this case the first dose is taken within 72
hours after having unprotected sexual
intercourse, and the second dose 12
hours after the first one. This method
was the most common one in the USA
for postcoital contraception. The same
was true for other countries, as the
Yuzpe regimen allows to use conven-
tional oral combination pills together
with levonorgestrel.

In case of unprotected sexual intercourse
during the second or third week of the
menstrual cycle the probability of get-
ting pregnant lies at 8:100. When apply-
ing the Yuzpe regimen, only 2 in 100
women became pregnant, corresponding
to a risk reduction of 75 %. A meta-
analysis done by Trussell et al. [10]
— analysing eight studies — showed a risk
reduction of 74 % (95 %-CI: 63-79 %).

The most important side effects are nau-
sea (50 %) and vomiting (20 %). So far,
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Emergency Contraception

Table 1: Comparison of different methods for postcoital contraception. According to [8, 12—-14].

First use after
unprotected
intercourse (time)

Treatment

Availability Effectiveness

Data backup

Notes

High dosage of 0-72 hours
estrogen (daily
5 mg ethinyl estradiol

over 5 days)

Mifepristone 0-120 hours
(10 or 25 mg with

25 mg being more

effective [Cochrane

review by Cheng et al.]

Estrogen/gestagen 0-72 hours
(100 pg ethinyl estra-
diol and 0.5 mg levo-
norgestrel as 2 doses

12 hours apart)

Levonorgestrel 0-72 hours
(0.75 mg in 2 doses

taken 12 hours apart)

Levonorgestrel 0-72 hours
(1.5 mg as a single

dose)

Ulipristal (30 mg 0-120 hours

as a single dose)

Copper IUD 0-120 hours after the
earliest calculated day

of ovulation

Used to be approved 75 %
for the Netherlands;
otherwise, only little

use

Used in China for
postcoital contracep-
tion; off-label available
in several countries

> 85 %

Since 1980 approved 75 %
in some countries

(e. g. Britain, Holland);
unlicensed available as

a combination of several

oral combination pills

Approved in 75-85 %
East Europe and Asia
Available worldwide;  75-85 %

approved in Germany Decreasing over time;
it has been shown
that this regimen and
the one above are

equally effective

> 85 %

Superior to
Levonorgestrel;
constant over time

99 %

European approval in
May 2009; launched
on the German market
in September 2009

Available worldwide,
but not approved for
postcoital contraception

Randomised trial
enrolling 250
women

3 randomised
trials with
> 2,300 women

Obsolete!! High risk of
VTE!

Not available for post-
coital contraception in
Europe

Meta-analysis Available, but off-label
of 10 trials and

> 5,000 women

2 randomised
trials enrolling
> 2,500 women

Standard method for
postcoital contraception

2 randomised
trials with
> 2,000 women

Launch in European
market in 10/2009

Meta-analysis Available, but off-label
of 20 trials and

> 8.000 women

no study has examined the impact vomit-
ing might have on contraceptive safety.
Some doctors prescribe anti-emetics as a
routine or have women take in the hor-
mone dose once more if the vomiting
occurs within one to two hours after the
first intake. Less frequent are strong
vaginal bleeding and breast pain. The
next menstruation starts within three
weeks after the treatment. For 83 % of
the women the bleeding started prior to
the expected menstruation, and for 8 % it
started four or even more days after.

With consideration of the safety of medi-
cal treatment no hints are found that a
postcoital application of a combination
of estrogen-gestagen compounds will
cause cardio-vascular side effects [11].
In England an interim analysis done in
1999 showed that the ‘morning-after
pill’ had been given in 4 million cases
over a period of 13 years without a sig-
nificant rise in the risk of deep vein
thrombosis in the legs [12]. Therefore
there are no absolute contraindications
except that of an existing pregnancy.
Nevertheless, any individual risk of
thrombophilia should be taken into ac-
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count — if needed, a short-term heparini-
sation (up to three days) may be sug-
gested. Moreover, there are studies
available which show that this type of
‘morning-after pill’ does not provide a
teratogenic risk for the foetus in case the
method fails (Tab. 1).

¥ Levonorgestrel Method

This method comprises the intake of
0.75 mg levonorgestrel within 72 hours
after unprotected intercourse and twelve
hours later. In a large-scale, double-
blinded trial done by the WHO [12],
enrolling 1,998 women in 14 countries,
the levonorgestrel method was com-
pared to the Yuzpe regimen. Among
those women using levonorgestrel the
expected pregnancy rate decreased by
85 % (95 %-CI: 74-93 %). Only 23 %
of all women in the levonorgestrel group
complained of nausea, and merely 5.6 %
of vomiting — in the group using the
Yuzpe regimen there were 19 %. Both
groups saw a decrease in effectiveness
regarding the time between the inter-
course and the beginning of the treat-
ment within the 72-hour timeframe

J Reproduktionsmed Endokrinol 2010; 7 (Special Issue 1)

analysed [6, 15]. A single dose of 1.5 mg
of levonorgestrel was shown to be as ef-
fective as the devided doses and with
similar rates of side effects [6] Follow-
ing these studies and until to date, LNG
1.5 mg as a single dose taken as soon as
possible and within 72 hours of unpro-
tected intercourse has become the rec-
ommended regimen for oral EC pill. Al-
though EC with 1.5 mg LNG has con-
tributed to the prevention of unwanted
pregnancies, it has limitations in terms
of efficacy which drops significantly
with the time elapsed since unprotected
intercourse. Pregnancy rates with LNG
EC in the first 24 hours are approxi-
mately 1.5 %, but increase to 2.6 % dur-
ing the period of 48—72 hours after expo-
sure [16-19]. To increase access and
allow use within the time frame when it
is most effective levonorgestrel emer-
gency contraceptive pills are available
over the counter in many countries.

If administered at least 2 days prior to
the luteinizing hormone (LH) surge,
LNG causes either a delay or an inhibi-
tion of the LH surge, therefore delays or
inhibits ovulation in women [20-23].
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However, if given when LH has already
started to rise, LNG cannot prevent ovu-
lation [22]. Furthermore LNG in regi-
men used for EC does not affect en-
dometrial development or progesterone
level [22]. Human embryo implantation
when studied in vitro is unaffected by
LNG [24]. Animal studies confirm that
LNG does not affect fertilization or im-
plantation [25, 26]. These experimental
findings are in line with the clinical data
on LNG EC[27].

¥ Mifepristone

Mifepristone is an anti-gestagen which
was mainly developed to allow medical
termination of pregnancies. However, it
is suitable to be used as an emergency
contraceptive pill, too, as numerous tri-
als have shown. Two randomised trials
compared mifepristone, at a dosage of
600 mg, to the Yuzpe regimen [28, 29].
Mifepristone showed a contraceptive ef-
fect of 100 % when taken for postcoital
contraception. Another large-scale ran-
domised trial giving 600 mg, 50 mg and
10 mg as single doses within the first
five day after unprotected sexual inter-
course showed that all three ways of
treatment reduced the pregnancy rate by
85 %; however, the begin of the next
menstruation significantly correlated
with the dosage: a dose of 600 mg led to
a delay of one week in 36 %, a dose of
50 mg to a delay in 23 %, and a dose of
less than 10 mg only to a delay in 18 %
of the cases. Mifepristone in doses of 10
or 25 mg are available for emergency
contraception in China.

The effect of mifepristone is well known
to be depending on time of treatment
during the menstrual cycle and the dose
given. A variety of regimens with a single
dose as low as 10 mg have been shown to
interrupt follicle development thus delay
or inhibit ovulation [22, 30-32].

While higher doses affect endometrial
receptivity and prevents implantation
[24,33-35] 10 mg mifepristone has little
or no effect on the endometrium [22].

B Cochrane Analysis

In a Cochrane analysis Cheng et al. [13]
analysed trials of postcoital contracep-
tion, looking at 81 trials enrolling a total
number of 45,482 women. Most of these
trials, i. e. 70 out of 81, were done in

Figure 1:
Ulipristal acetate

China. Using the levonorgestrel method,
there were more pregnancies than taking
a medium dose of mifepristone (25—
50 mg) (15 trials; RR 2.01; CI: 1.27-
3.17) or a lower dose of mifepristone
(<25 mg) (9 trials; RR 1.43; CI: 1.02—
2.01). Still, a lower dose of mifepristone
was less effective than its medium dose
(20 trials; RR 0.7; CI: 0.49-0.92), but
this difference ceased to be significant
when analysing the high-quality trials
only (RR: 0.5; CI: 0.-1.0). Levonor-
gestrel as a single dose (1.5 mg) was as
effective as the double dose of 0.75 mg
levonorgestrel taken twelve hours apart
(2 trials, 3,830 women; RR 0.77; CI:
0.45-1.30). Levonorgestrel was more
effective than the Yuzpe regimen (2 tri-
als; RR: 0.51; CI: 0.31-0.83). CDB-
2914 (ulipristal), a second-generation
progesterone receptor modulator, is
probably as effective as levonorgestrel
(1 trial, 1,549 women, RR: 1.89; CI:
0.75-4.64). Currently available are the
following methods: the single use of a
combination of estrogen and gestagen
(ethinyl estradiol together with levonor-
gestrel); the single use of gestagen
(levonorgestrel); the use of the mife-
pristone (Mifegyn, Mifeprex), and the
insertion of a copper IUD (see Tab. 1).

In addition to those methods, the sub-
stance ulipristal, marketed as ellaOne
(30 mg as a single dose), has been avail-
able in Europe since October 2009 as a
method for postcoital contraception up
to five days after unprotected sexual in-
tercourse — this method will be discussed
in detail in the following chapter.

B Ulipristal - A Progesterone
Receptor Modulator

Substance

Ulipristal acetate is the first selective
progesterone receptor modulator (SPRM)
approved for emergency contraception
(Fig. 1). Thus it belongs to the large
group of progesterone receptor ligands
whose effects stretch from one end of the
range, i.e. acting as pure agonists (i. e.

progesterone itself) to the other extreme,
i. e. that of pure progesterone antago-
nists. Selective progesterone receptor
modulators (SPRM) are located quite in
the centre of the range as they feature
both agonistic and antagonistic qualities.

Development

Ulipristal acetate was developed by
HRA Pharma in collaboration with the
US National Institute of Health in
Bethesda, Maryland. The time to de-
velop the compound was nearly ten
years from the early experimental stage
to the Phase III clinical trials. In the mid
of 2009 ulipristal acetate was granted
marketing authorisation for Europe by
the EMEA. The indication is the one for
emergency contraception up to 120
hours (5 days) after unprotected sexual
intercourse or contraceptive failure.

Mechanism

Ulipristal acetate (UPA) is a synthetic
progesterone receptor modulator with
oral effect which relies on a high binding
affinity at the human progesterone re-
ceptor. The main mechanism consists of
blocking or delaying ovulation. Clinical
trials have shown that ulipristal acetate,
depending on its dose (10-100 mg), de-
lays the growth of the leading follicle
(Graafian follicle) in the mid of the folli-
cular phase. As a result, this leads to a
delay in ovulation which was most sig-
nificant in the highest doses used (50 and
100 mg). This allows UPA to be effec-
tive even when administered immedi-
ately before ovulation when LH has al-
ready started to rise, a time when use of
LNG or Yuzpe is too late for ovulation
inhibition.

In a study comparing early luteal phase
treatment with placebo, 10, 50 or 100 mg
unmicronized UPA a significant delay in
endometrial maturation was seen in the
50 and 100 mg groups compared to the
placebo and the 10 mg group upon biopsy
four to six days after ovulation [36].
Treatment with UPA resulted in a signifi-
cant dose-dependent decrease in endo-
metrial thickness as well as an increase
in glandular P receptors. Yet, in the doses
relevant for EC use (30 mg) UPA has no
significant effect on the endometrium.

Studies of Receptor Binding

In vitro, ulipristal acetate competitively
binds to the progesterone receptor, the
glucocorticoid receptor and the andro-

J Reproduktionsmed Endokrinol 2010; 7 (Special Issue 1)~ 75
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Figure 2: Comparison of pregnancy rates (0—
72 h). Better contraceptive effectiveness of
30 mg ulipristal compared to 1.5 mg Levonor-
gestrel given as a single dose within 3 days
after unprotected intercourse. Mod. from [37].

2,30%
I 2,10%
3rdday 4thday

1,30%

Sthday

Figure 3: Decrease of pregnancy rate after
intake of 30 mg of ulipristal up to 5 days after
unprotected intercourse. Mod. from [38].

2,1%

Figure 4: Pregnancy rate after intake of 30 mg
of ulipristal 3 to 5 days after unprotected in-
tercourse compared to expected pregnancies
(calculated according to Trussel et al., 14).
Mod. from [38].

gen receptor. Simultaneously, it shows
only a low affinity to estrogen receptor
or mineralocorticoid receptor. In addi-
tion to that, ulipristal acetate also shows
a high affinity to the glucocorticoid
receptor; in vitro anti-glucocorticoid
effects were shown when tested on ani-
mals. However, no such effects were
observed on humans even after repeated
intake of a daily dose of 10 mg. Ulipris-
tal acetate has only a minimum affinity
to the androgen receptor and no affinity
to the human estrogen receptor or miner-
alocorticoid receptor.

Pharmacokinetics

The half-life after oral intake is 32 hours.
Ulipristal binds up to 97-99.5 % to
plasma proteins in the blood, and it is

mainly metabolised by the cytochrome
P450 (CYP3A4).

Genotoxicity
No genotoxic potential.

Preclinical Data on Safety

Based on the conventional studies on
safety pharmacology, toxicity in case of
repeated intake and genotoxicity, the
preclinical data do not reveal any par-
ticular harm for human beings. Most of
the effects discovered in the general tox-
icity studies could be related to the
mechanism as a modulator to the proges-
terone receptor and the glucocorticoid
receptor. Anti-progesterone effects oc-
curred at an exposition comparable to
that of a therapeutic treatment.

76 JReproduktionsmed Endokrinol 2010; 7 (Special Issue 1)

Summary of Clinical Data

Two clinical trials (Phase II: 50 mg
unmicronized ulipristal acetate versus
1.5 mg levonorgestrel as a single dose;
Phase III: 30 mg micronized ulipristal
only) saw the examination of women
who used emergency contraception be-
tween O and 72 hours or 48 and 120
hours after unprotected intercourse or
contraceptive failure. The results of both
trials showed that ulipristal acetate
(UPA) was at least as suitable for the
purpose of emergency contraception
as levonorgestrel (LNG). The first trial
(0=72 hours) shows a significantly
higher efficacy of 30 mg ulipristal ac-
etate compared to 1.5 mg levonorgestrel
as a single dose, with pregnancy rates of
0.90 % for ulipristal acetate versus
1.70 % for levonorgestrel (Fig.2). The
contraceptive efficacy of ulipristal ac-
etate maintained over five days (Fig. 3).
The second trial revealed pregnancy
rates of 2.1 % for ulipristal acetate ver-
sus the expected pregnancies of 5.5 %
(Fig. 4).

An additional phase III trial examined
the efficacy of 30 mg micronized ulipris-
tal acetate versus 1.5 mg levonorgestrel
for up to 120 hours after unprotected
sexual intercourse. This trial proved
non-inferiority of ulipristal acetate,
again with a trend towards higher effi-
cacy for ulipristal acetate. A meta-analy-
sis combining these data with the afore-
mentioned phase II trial eventually
established superiority of ulipristal ac-
etate over levonorgestrel. Compared
to levonorgestrel ulipristal acetate was
able to reduce the risk of pregnancy to
almost one half if given up to 120 hours
after unprotected intercourse. A reduc-
tion of the pregnancy rate by almost two
thirds compared to levonorgestrel was
observed when given within 24 hours
after unprotected intercourse imply-
ing the recommendation that ulipristal
acetate should be taken as soon as pos-
sible after an unprotected intercourse
[14].

Side Effects

The frequency of side effects after taking
30 mg ulipristal acetate is comparable to
that of taking 1.5 mg levonorgestrel.
Both forms of treatment only featured
very rare cases of vomiting (Fig. 5). For
ulipristal acetate a higher rate of nausea
was observed, however, the overall rate
of less than 30 % was very low.
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Figure 5: Side effects of ulipristal acetate 30 mg compared to Levonorgestrel 1.5 mg as a single dose. Mod. from [37].

B Conclusion

Emergency contraception is the only
method that women can use after having
sexual intercourse without contraceptive
protection to avoid becoming pregnant.
It could be a powerful instrument to pre-
vent unwanted pregnancies if widely
available and acceptable. However it
should be pointed out that emergency
contraception is not as effective as regu-
lar birth control methods. The market
launch of ulipristal (ellaOne) in Septem-
ber 2009 allows for an effective, and safe
method of postcoital contraception.

Ulipristal acetate is a first-in-class pro-
gesterone receptor modulator specifi-
cally developed for EC. It has been dem-
onstrated to be highly efficacious versus
LNG for intake within 24 hours as well
as for intake up to 72 hours after unpro-
tected intercourse. Furthermore, UPA
maintains its efficacy up to 5 days after
unprotected intercourse, matching the
survival time of sperms. UPA 30 mg is
as well-tolerated as LNG. Therefore
UPA represents a veritable breakthrough
in emergency contraceptive technology
with a clear-cut medical advantage over
LNG.

Although the main mechanism of action
of both LNG and UPA is preventing fol-
licular rupture and ovulation the ‘win-
dow of effect’” for LNG seems to be
rather narrow, beginning after selection
of the dominant follicle, and ending
when LH begins to rise. In contrast, UPA
has been demonstrated to have a direct
inhibitory effect on follicular rupture.
This allows UPA to be effective even
when administered shortly before ovula-
tion when the LH surge has already
started to rise, a time period when use of

LNG is no longer effective. The differ-
ences in mechanisms of action explain
the higher efficacy demonstrated for
UPA to prevent pregnancy for both early
and late use of EC.
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