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Abstract

The therapeutic abortion is the voluntary interruption of the pregnancy after ninety days. This kind of abortion was introduced to preserve the mother’s health or to
avoid the development of a fetus marked by malformations or serious illnesses. The pharmacological abortion induced by the drugs mifepristone and/or misoprostol
represents the most commonly used procedure for medical intervention during pregnancy and is effective in 90% of cases. Second-trimester abortions account for 10-
15% of all abortions induced worldwide and are responsible for two-thirds of all major abortion-related complications. This article aims to provide basic information
on the recommended regimes for second-trimester medical abortion and best management practices as targeted therapy is a stronghold in clinical practice with the

aim of minimizing side effects and achieving maximum results.

Introduction

Therapeutic abortion is the voluntary interruption of pregnancy
caused by certain medical treatments in order to preserve the health
of the mother or to avoid the development of a fetus marked by
malformations or serious diseases. The history of therapeutic abortion
begins in Italy in 1978 with the law 194/1978 art. 6.

The law provides that the voluntary termination of pregnancy, after
the first ninety days, can be practiced when the pregnancy or childbirth
involve a serious danger to the life of the woman or when pathological
processes are ascertained, including those relating to significant
anomalies or malformations of the unborn child, which cause a serious
danger to the physical or mental health of the woman.

Medical abortion during early pregnancy was first approved in
France in 1988 (up to 49 days of amenorrhoea) followed by approval
in the UK (1991) and Sweden (1992) (up to 63 days of amenorrhoea
in both the countries). However, it was only in 1999-2000 that both
early first and second trimester medical abortion with mifepristone
and a prostaglandin analogue were approved in several other European
countries [1].

The upper term of gestational age is not specified by law, which
reports the term as the time in which there is the possibility of an
autonomous life for the fetus. The prevalence of interruption of
pregnancy upper 90 day of gestation increased in the time. In the 1999
the prevalence was of 1.8 % less than 2008 when increased to 3%,
this gradual increase in second trimester abortion in some European
countries is justified with wide-scale introduction of antenatal
screening programs to detect fetal abnormalities such as anencephaly
and cardiovascular and skeletal malformations [2].

Second trimester abortions constitute 10-15% of all induced
abortions worldwide but are responsible for two-thirds of all major
abortion-related complications [1].
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This article aims to provide basic information on regimens
recommended for second trimester medical abortion and best practice
in management.

Therapeutic scheme

The scientific progress of recent years has changed the management
of the abortion over 90 days. Before 2010 it was not unusual for an
induction to continue even for 7 days, adding to the agony of the
suffering of the woman, the increase of the gestational age and therefore
the chances of the fetus to express characters of vitality. Today things
are different. The most used protocol consists of the administration of a
tablet of mifepristone 200 mg 3 times / day (600 mg) followed after 36
hours by an oral or vaginal prostaglandin such as misoprostol 400 mcg
sublinguals or gemeprost 1 mg to be repeated in the absence of abortive
labor every 3 hours for three or four times up to the completion of the
abortion. This protocol proves effective in addition 90% of cases. It is
recommended to administer an injective antibiotic in the immediacy of
abortion, followed by a lactation inhibitor and, where necessary, from
anti-D immunoprophylaxis [3].

Pharmacokinetics and pharmacodynamics

Pharmacological abortion induced by the drugs mifepristone
and / or misoprostol represents the most commonly used procedure
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for the medical intervention of pregnancy [4]. Mifepristone is an
artificial steroid drug with anti-progesterone and anti-glucocorticoid
actions. Given its pharmacology, it most likely affects the cervix and
uterus favorably for termination and increases uterine sensitivity to
prostaglandin analogue, misoprostol, whose favorable profile and
low cost, compared to other prostaglandin analogues, have it made a
common inductive agent for use in the second quarter [5].

Misoprostol is a prostaglandin E1 analogue commonly used in
obstetrics for the management of postpartum hemorrhage, incomplete
abortion, medical abortion in the first and second trimester, induction
of labor and cervical maturation. Misoprostol can be used buccally,
sublingually, rectally and vaginally [6].

For therapeutic abortion, performed after 12 weeks from the last
menstrual period (LMP), the WHO recommends as a scheme the
administration of 200 mg of oral mifepristone followed by doses of
misoprostol 24-48 hours later. If a treatment scheme is used which
does not involve the use of Mifepristone, WHO recommends the
administration of 400 micrograms of vaginal or sublingual misoprostol
repeated every 3 hours for a maximum of five doses [7].

Chemistry of mifepristone and misoprostol
Mifepristone

After oral administration, mifepristone is absorbed in the
gastrointestinal tract and undergoes a hepatic first pass effect. The
plasma peak, which is detected after 2-3 hours from the administration,
results to be 2.5 mg / L after single administration for doses of 100-800
mg and of 1.4-1.7 mg / L if administrations are performed repeated
doses greater than 100 mg / day [8]. Mifepristone binds preferentially
to alphal acid glycoprotein and when the binding to this protein is
saturated, the drug binds to albumin [9]. It is mainly oxidized by
CYP3A4 [10] and probably by CYP3A5[11]. Thanks to the irreversible
modification of the apoprotein located in the active site of the enzyme
CYP3A4 it appears to be its inhibitor [12]. Mifepristone metabolites
include hydroxy derivatives, mono- and dimethyl derivatives and show
affinity for progestin receptors equal to 9-21% of that of the parent
drug, playing a minor role in the antiprogestinic effect of mifepristone
[13]. Instead they have an affinity for glucocorticoid receptors equal on
average to 45-61% of that of mifepristone thus contributing, to a greater
extent, to the antiglucocorticoid effects that are found following the
administration of high doses of drug. Mifepristone is mainly excreted
via the bile and about 90% of the dose is eliminated in the feces in
6-7 days. Renal clearance is to be considered negligible, suggesting an
insignificant influence of renal function on the pharmacokinetics of
mifepristone [14].

Misoprostol

Misoprostol differs structurally from prostaglandin E due to the
presence of a methyl ester at C-1, which increases its anti-secretory
potency, a methyl group at C-16 and a hydroxyl group at C-16 instead
of C-15 which improve oral activity and safety profile and increase
the duration of the action [15]. Misoprostol can be administered
oral, vaginally, sublingually, buccally, and rectally in obstetric and
gynecological applications. After oral administration, misoprostol is
rapidly and almost completely absorbed from the gastrointestinal tract;
undergoes a first-pass metabolism (de-esterification) and misoprostol is
formed. The plasma peak after a single dose of 400 micrograms is reached
in about 30 minutes [16]. After vaginal administration the plasma
concentration gradually increases reaching its maximum level after 70-
80 minutes and slowly decreases with detectable drug levels even after
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6 hours. There is a greater bioavailability of misoprostol if administered
vaginally. However, the virgin absorption is variable and incomplete
and this may be due to the change in vaginal pH. The change in the
amount of bleeding during abortion may also influence the absorption
of misoprostol through the vaginal mucosa [17]. The sublingual
misoprostol has the shortest time to reach the peak concentration, the
maximum concentration and the greatest bioavailability compared to
other routes. The plasma peak is reached in about 30 minutes and turns
out to be more than the oral and vaginal administration thanks to the
rapid absorption through the sublingual mucosa and the exclusion
of the first-pass hepatic metabolism. The abundant supply of blood
under the tongue and the relatively neutral pH in the oral cavity can
be contributing factors [18]. For buccal administration it is necessary
that the drug is placed between the teeth and the cheek and absorbed
through the buccal mucosa. The plasma peak is reached in 75 minutes
[18]. The rectal route of administration has an absorption curve
similar to that of vaginal administration, but its bio-availability is only
1/3 compared to vaginal administration [19]. Sublingual misoprostol
has the shortest Tmax, is perhaps useful for clinical applications that
require a fast onset of clinical action, such as postpartum hemorrhage
or cervical priming. Vaginal misoprostol on the other hand, which has
a high bioavailability and sustained serum level, is useful for indications
that require a longer time for the manifestation of its clinical effects,
like medical abortion. The absorption kinetics can also explain why
some routes of administration are associated with a higher incidence of
side effects. Sublingual administration, which gives the highest Cmax,
is associated with highest incidence of side effects when compared to
other routes [15] (Figurel).

Indications and usage

Although in most countries mifepristone followed by a
prostaglandin analogue is approved for medical termination of early
first trimester pregnancy, mifepristone with repeated doses of a
prostaglandin analogue is also licensed and widely used for abortion
of later pregnancies.

Studies carried out in many different countries provide evidence of
the safety of medical abortion up to 24 weeks of pregnancy [20].

However, it should be noted that while the dose of mifepristone
does not change, the dose of misoprostol needs to be modified
according to gestational age. A higher total dose is often needed in
the late first trimester compared to the early first trimester. During the
second trimester, due to increased sensitivity of the uterine muscles
to PGs, lower doses are sufficient. One needs to be very vigilant about
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Figure 1. Mean concentrations of misoprostol acid by route over time
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hyperstimulation and uterine rupture in cases with previous caesarean
section or any uterine scar in pregnancies beyond 20 weeks.

Regimens: current recommendations based on the
available evidence

Mifepristone and misoprostol act synergistically in combination,
and where both are available both should be used. Misoprostol alone
should be used in countries where mifepristone is not available. As with
early medical abortion, the goal has been to find a regimen combining
the lowest doses of both drugs that is highly effective and has the
fewest side effects, and which is also acceptable for women. For second
trimester abortion (13-24 weeks of gestation), medical abortion with
mifepristone followed by a PG analogue is an appropriate method and
has been shown to be safe and effective, according to WHO and the
RCOG [21].

The RCOG (Royal College of Obstetricians and gynecologists)
recommended for medical abortion between 13 and 24 weeks the
following regimen: Mifepristone 200 mg orally, followed 36-48 hours
later by misoprostol 800 micrograms vaginally, then 400 micrograms
orally or vaginally, 3 hourly, to a maximum of four further doses. If
the abortion doesn’t occur, mifepristone can repeated 3 hours after
the last dose of misoprostol and 12 hours later misoprostol may be
recommended.

Surgical evacuation of the uterus is not required routinely following
medical abortion between 13 and 24 weeks of gestation. It should
be undertaken only if there is clinical evidence that the abortion is
incomplete [22]. It has been well proven that pre-treatment with
mifepristone 24-48 h before PG administration increases the success
rate, shortens the induction-to-abortion interval and reduces the
amount of PGs required in the second trimester [23].

Second trimester abortion in prior caesarean section patients
should be carried out with caution. Analgesics should be offered to
all women when required. Vaginal misoprostol or gemeprost can be
administered either by the woman herself or by a clinician, according
to the preference of the woman (Table 1).

Table 1. Regimens licensed, recommended or used for medical abortion

. . Dose and route
Mifepristone dose

Approved in: Prostaglandin of administration
(mg) -
(microg)
France 1991 .
Europe and US 2000 600 Misoprostol 400 PO
UK 1991 .
Sweden 1992 600 Béf,?iriiﬁ] 4(1)(150
Norway 2000 P s
Widely used . .
Guidelines 200 Misoprostol 800 vaginally
800 vaginally;
800 vaginally; 400
RCOG; UK 2004 200 Misoprostol repeated orally or
vaginally after 4 h, if
no expulsion
400 PO or vaginally
ANAES France 2001 200 Misoprostol repeated after 3 h if
no expulsion
800 vaginally;
PPFA,US, 2005 200 Misoprostol repeated within 48 h
if no bleeding
WHO 2003 200 Misoprostol 800 vaginally; 400

PO
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Contraindications

There are very few absolute contraindications to medical abortion.
When using a combination of mifepristone and misoprostol they
include:

1. Known or suspected ectopic pregnancy
. Previous allergic reaction to any of the drugs
. Inherited porphyria

2
3
4. Chronic adrenal failure
5. Serious allergic asthma
6

. Hemorrhagic (coagulation) disorder

Caution

Caution is required if the woman:
1. is on corticosteroid therapy
2. has severe anemia

3. has pre-existing heart disease or cardiovascular risk factors

Conclusion

In this scenario, where targeting therapy is a stronghold in clinical
practice, the induced abortion in second trimester therapy should
be very specific to the patient, minimizing side effects and achieving
maximum results.

More studies are also needed to evaluate the optimal combination of
mifepristone and misoprostol in women, evaluating the clinical history,
home drug therapy, comorbidity, obstetric history with particular
attention for women with prior caesarean section.
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