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I. Introduction
The launch of this guidebook follows closely the inclusion of misoprostol for
the management of incomplete abortion and miscarriage in the World Health
Organization’s Model List of Essential Medicines in April, 2009.1 The Expert
Committee on the Selection and Use of Essential Medicines decided that
misoprostol is as effective as surgery and perhaps safer and cheaper in some
settings. This new status marks a turning point in the role of misoprostol from
a promising technology to an established, internationally recognized essential
medicine for the treatment of incomplete abortion.
Approximately one in five recognized pregnancies are spontaneously miscarried in
the first trimester2 and an additional 22% end in induced abortion.3 An incomplete
abortion can result from either spontaneous or induced pregnancy loss and occurs
when products of conception are not completely expelled from the uterus.
Incomplete abortion is closely related to unsafe abortion in many parts of the world.
Where abortion services are restricted, women may seek pregnancy terminations
from unskilled providers, have procedures performed in environments lacking
minimal medical standards, or both.4 Some women may resort to self-induction.
These conditions increase the likelihood that women will experience abortion
complications and will seek treatment for incomplete terminations.5 Safe and
effective treatment for incomplete abortion is an important way to reduce
abortion-related morbidity and mortality, particularly in settings where legal
abortion is restricted.
Incomplete abortion can be treated with expectant management, which allows
for spontaneous evacuation of the uterus, or active management, using surgical
or medical methods. Expectant management is not preferred by many providers
due to its relatively low efficacy and the fact that the time interval to spontaneous
expulsion is unpredictable.6 The standard of care for active management varies by
setting but has traditionally been surgery with general or local anesthesia. Surgical
methods are highly effective for treatment of incomplete abortion. However, these
treatments require trained providers, special equipment, sterile conditions and
often anesthesia, all of which are limited in many settings.6
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Medical methods for treatment of incomplete abortion require few resources and
can be administered by low- and mid-level providers.7 Such technologies could
increase access to services for women far from surgical care facilities. Misoprostol
is the most common and thoroughly studied form of medical management and
offers a highly effective alternative treatment for women wishing to avoid invasive
surgery and anesthesia.8 In environments with few resources and limited access to
surgical methods, such as primary and secondary care centers, misoprostol allows
for the vast majority of cases to be treated without needing referral to higher level
facilities.8 Additionally, misoprostol is widely available, easy to administer, stable
at room temperature, accessible, and inexpensive in most countries. Misoprostol
offers women and providers a safe, effective, and non-invasive treatment option
for incomplete abortion that is particularly useful where supplies are limited and
skilled providers are few. In settings where special postabortion care (PAC) services
have been introduced to address morbidity and mortality associated with unsafe
abortion, misoprostol can be integrated easily within existing services.

Information about this Guidebook
This guidebook was created for providers and policymakers who are interested
in learning about misoprostol to treat incomplete abortion, whether arising from
spontaneous or induced pregnancy loss. The goal of this guidebook is to synthesize
the available literature to provide appropriate, effective and safe clinical guidelines
for use of misoprostol in treatment of incomplete abortion. Chapter II focuses on
the efficacy, safety, and acceptability of misoprostol for treatment of incomplete
abortion, while Chapters III through V outline who can be offered the method,
recommended regimens, schedule of clinic visits, management of side effects,
counseling, and service delivery. Chapter VI addresses how misoprostol can be
integrated into existing PAC services and Chapter VII provides brief information on
missed abortion.
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II. Overview of misoprostol for incomplete abortion
A. What misoprostol is and how it works
Misoprostol (with a variety of trade names, the most common being Cytotec®) is
registered in over 80 countries, mostly for prevention of gastric ulcers secondary
to long-term use of non-steroidal anti-inflammatory drugs (NSAIDs). Misoprostol
is a prostaglandin E1 analog which, like natural prostaglandins, affects more than
one type of tissue, including the stomach lining and the smooth muscle of the
uterus and cervix.6, 9, 10 Over the last two decades, research on use of misoprostol
in reproductive health has burgeoned due to its very effective uterotonic and
cervical ripening properties.6, 10 At present, misoprostol is an accepted and widely
used treatment for cervical ripening, induction of abortion in the first and second
trimester, prevention and treatment of postpartum hemorrhage, and incomplete
abortion. At the same time, few misoprostol products have been registered for
reproductive health uses.

B. Formulation
Misoprostol is most commonly manufactured as a 200 mcg tablet intended for
oral administration, although 100 mcg pills also exist in some countries.10 Vaginal
formulations are also available in some places, mostly as a 25 mcg suppository,
but also in larger doses. Misoprostol has several important advantages over other
agents with uterotonic properties. For example, it is stable at ambient temperature11
while other products require refrigeration or freezing. Some other products are only
administered by injection.9 Misoprostol is less expensive and more widely available
than other treatments.11 With new misoprostol products and generics appearing
each year, its price can be expected to decrease as availability increases.

C. Efficacy in treating incomplete abortion
Misoprostol is effective in emptying the uterus because of its ability to induce
uterine contractions and to soften the cervix. Misoprostol for treatment of
incomplete abortion has been well documented in women presenting with uterine
size less than or equal to a pregnancy at 12 weeks since last menstrual period
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(LMP).12 Successful use of misoprostol implies complete evacuation of the uterus
without recourse to surgical intervention. Infrequently, surgical completion may be
needed for retained products of conception, heavy bleeding, or at the request of the
woman. The efficacy rates found in the literature are inconsistent due to differences
in regimens, time to determination of success, and inclusion and exclusion criteria.
However, recent studies have attempted to standardize these variables and have
achieved high efficacy. Overall, in studies that each enrolled more than 100 women
and used misoprostol in at least one treatment arm (600 mcg oral or 400 mcg
sublingual misoprostol) with at least 7 days before follow-up, efficacy averaged 95%
(see Table 1), with success rates as high as 99%.13

Table 1: Misoprostol and Manual Vacuum Aspiration (MVA)
for treatment of incomplete abortion
Year

Author

N

Treatment

Time to
Success

Success

2009 Diop A, et al.14

150; 600 mcg oral misoprostol; Days 7 & 14
150 400 mcg sublingual
misoprostol

94.6%;
94.5%

2007

Bique C, et al.15

123 600 mcg oral misoprostol; Days 7 & 14
MVA

91%;
100%

2007

Dao B, et al.16

227 600 mcg oral misoprostol; Days 7 & 14
MVA

94.5%;
99.1%

2007

Shwekerela B, et al.13 150 600 oral misoprostol;
MVA

Days 7 & 14

99%;
100%

2005

Ngoc NTN, et al.17

150; 600 oral single or
150 double dose*

Day 7

95.3%;
93.8%

2005

Weeks A, et al.18

160 600 mcg oral misoprostol; Days 7 to 14 96.3%;
MVA
91.5%

* 150 women received an additional 600 mcg oral misoprostol dose at 4 hrs (Ngoc NTN, et al.)
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D. Safety
Misoprostol has been used by millions of men and women worldwide since its
approval in 1988 for prevention of gastric ulcers associated with chronic NSAID
use. Importantly, misoprostol has been used safely for incomplete abortion in many
countries. Misoprostol has not been associated with long-term effects on women’s
health, and prolonged or serious side effects are virtually nonexistent.

E. Acceptability
Women and providers find misoprostol for treatment of incomplete abortion to be
highly acceptable. Many women report that they would choose misoprostol again if
they were to need treatment for incomplete abortion in the future. Research in lowresource settings in several countries has indicated that over 90% of women were
“very satisfied” or “satisfied” with misoprostol treatment.13, 16, 17, 18

F. Comparison to other treatment methods
Incomplete abortion can be treated with expectant, surgical, or medical management.
Expectant management involves allowing the uterus to evacuate the products
of conception spontaneously without provider intervention. Generally, expectant
management results in lower success rates compared to active (surgical or
medical) management.19 Surgical evacuation procedures include dilatation and
curettage (D&C), electric vacuum aspiration (EVA), and manual vacuum aspiration
(MVA). These methods achieve a high success rate (91.5-100%) but carry a small
risk of serious complications including infection, cervical laceration and uterine
perforation. Most important, in many settings, surgical management may not be
feasible. Misoprostol provides an effective, safe, and acceptable treatment option
for women who do not have access to surgical treatment or who wish to avoid
invasive procedures. Rates of gynecological infection after expectant, surgical, and
medical management of incomplete abortion are low (2-3%) and do not differ
by method of treatment.20 Additionally, experience has shown that women find
misoprostol to be as acceptable as MVA; in fact, in some studies, more women
have reported being “very satisfied” with misoprostol treatment than MVA
treatment.13, 16, 18 Refer to Table 2 for a comparison of methods of management of
incomplete abortion.
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Table 2: Comparing expectant, medical and surgical management
of incomplete abortion
Who can offer the
treatment?

What is needed to
offer the treatment?

What are the risks?

Expectant Mid-level and
skilled providers

Ability to diagnose the Failure; need for
problem
medical or surgical
completion

Medical

Mid-level and
skilled providers

Above plus drug
supplies

Failure; need for
surgical completion;
side effects

Surgical

Skilled providers

All of the above plus
sterilized equipment,
surgical supplies, and
a special room

Cervical laceration;
uterine perforation;
infrequent failure

G. Misoprostol is an important new treatment for incomplete
abortion
In countries where legal abortion is restricted, the PAC model provides a framework
for care of women experiencing complications from unsafe abortion (see page 7).
Treatment of incomplete abortion is an essential component of PAC services, and
misoprostol can serve as an effective treatment option. Misoprostol treatment
can be readily integrated into existing PAC services with basic provider training.
Importantly, misoprostol is a safe and effective treatment option for PAC where there
are no other treatment options or where there are few skilled providers.
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Essential elements of postabortion care where abortion services
are restricted21
1. Community and service provider partnerships
• Prevent unwanted pregnancies and unsafe abortion
• Mobilize resources to help women receive appropriate and
timely care for complications from abortion
• Ensure that health services reflect and meet community
expectations and needs
2. Counseling
• Identify and respond to women’s emotional and physical health
needs and other concerns
3. Treatment
• Treat incomplete and unsafe abortion and potentially lifethreatening complications
4. Contraceptive and family planning services
• Help women prevent an unwanted pregnancy or practice birth
spacing
5. Reproductive and other health services
• Preferably provided on-site, or via referrals to other accessible
facilities in providers’ networks
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III. Treatment of incomplete abortion using
misoprostol
A. Who can receive misoprostol for treatment of incomplete
abortion?
Eligibility criteria
Misoprostol can be used for early, uncomplicated incomplete abortion.
Eligible women have the following:
 Open cervical os
 Vaginal bleeding or history of vaginal bleeding during this pregnancy
 Uterine size of less than or equal to 12 weeks’ LMP

Assessment of uterine size
Providers should assess a woman’s uterine size prior to misoprostol
administration. A woman with a uterus 12 weeks’ LMP or smaller is
eligible for treatment with misoprostol. Uterine size can be estimated by
conducting a physical exam. Precise dating of the initial gestational age
is unnecessary as long as the uterine size at presentation for treatment is
equivalent to a pregnancy of 12 weeks’ LMP or less.

Women who are NOT eligible have the following:
 Known allergy to misoprostol or other prostaglandin
 Suspected ectopic pregnancy
 Signs of pelvic infection and/or sepsis
 Hemodynamic instability or shock
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Precautions to use of misoprostol for treatment of incomplete abortion:


Intrauterine device (IUD) in place: Women who have an IUD in place
should have the IUD removed before misoprostol administration.



Information to women who are breastfeeding: Misoprostol is quickly
metabolized in the body,22,23 however, small amounts of misoprostol or
its metabolite may appear in breast milk. No adverse effects in nursing
infants have been reported, and there are no known consequences
of such exposure.24 If there is any concern, women can be advised to
discard the breast milk produced for the first few hours after misoprostol
administration.



Uterine size larger than 12 weeks’ LMP: Misoprostol may be used with
caution in women with a uterine size larger than 12 weeks’ LMP
(e.g. uterine enlargement due to fibroids).

Myth: Misoprostol is not an appropriate treatment for women in
rural areas
Misoprostol may be the most appropriate treatment choice for rural
women because care can be provided by mid-level providers in the absence
of surgical equipment and ultrasound. If a treatment facility is unable to
provide surgical completion in the event of method failure, a referral clinic
can provide this care.

B. Who can provide misoprostol for treatment of incomplete
abortion?
Misoprostol can be provided by mid-level and skilled providers practicing in
primary, secondary and tertiary care facilities. The most important skill is to know
who could benefit from the treatment. Providers who are offering other reproductive
health services may already have the skills needed to offer misoprostol as a
treatment option for incomplete abortion.
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Myth: Only physicians can administer misoprostol for treatment
of incomplete abortion
Given the nature of misoprostol treatment (oral medication), trained
non-physician health workers can be effective treatment providers,
increasing the number of providers. In some areas, nurses, midwives and
other non-physician trained providers are already using misoprostol for
treatment of incomplete abortion.

C. Dose and timing
High efficacy rates with acceptable side effect profiles have been obtained with
both a single 600 mcg oral dose13, 14, 15, 16, 18 and with a single 400 mcg sublingual
dose of misoprostol.14 Recent research has shown that these two regimens work
equally well.14 Repeated dosing within a short interval does not seem to improve
efficacy.25 The recommended dosing regimen is a single administration of either
600 mcg oral or 400 mcg sublingual misoprostol (see Table 3). The lower dose
may be advantageous in settings where cost of misoprostol is a concern. Success
of misoprostol for treatment of incomplete abortion in the first trimester is
independent of gestational age at the time of miscarriage/abortion.26

Table 3: Recommended regimens of misoprostol for treatment of
incomplete abortion12, 27
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Dose Misoprostol

Route of Administration

600 mcg

oral

400 mcg

sublingual

Madagascar: Adapting the 400 mcg sublingual misoprostol
regimen for PAC into national reproductive health norms
and protocols
A large maternity hospital in Madagascar recently completed a study
comparing a 400 mcg sublingual dose to a 600 mcg oral dose of
misoprostol for treatment of incomplete abortion.14 Shortly after the
launch of the study, it became clear to providers that treatment with
the misoprostol regimen yielded high efficacy rates in addition to
increased access and improved services. Over-burdened doctors saw
their workload decrease as in-patient PAC patients were screened
and treated by nurse midwives. Patient follow-up was also managed
by these mid-level service providers. Given the lower cost of a 400
mcg versus 600 mcg dose and the similarity in efficacy, the Ministry
of Health added a 400 mcg sublingual misoprostol regimen for the
treatment of incomplete abortion to the Reproductive Health Norms
and Protocols.
Future plans in Madagascar include expanding the use of misoprostol
for incomplete abortion to lower levels of the healthcare system. The
focus will be on providing training and developing curricula for lower
level providers. Misoprostol’s potential may best be realized as a firstline treatment in community-level health facilities when used by lower
level health providers such as nurses and midwives.
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D. Route of administration
Misoprostol for incomplete abortion has been administered vaginally, orally, and
sublingually.14, 28, 29, 30 A number of studies have demonstrated very high efficacy
(greater than 90%) and acceptability using the oral route.13, 14, 15, 16, 18 The oral
route is effective, simple, and acceptable to both women and providers. Recent
experience has shown that lower dose sublingual administration is as effective as
oral administration.14 If misoprostol is taken sublingually, the woman holds the
pills under her tongue for about 30 minutes. Any remaining pill fragments can be
swallowed with water.

E. Safety of misoprostol for treatment of incomplete abortion
Misoprostol has been studied for treatment of incomplete abortion in many
settings. It has been used safely by thousands of women seeking postabortion care
with almost no side effects. Misoprostol has not been associated with long-term
effects on women’s health.
Frequently cited safety concerns include:
 Excessive bleeding: Excessive bleeding warranting transfusion is rare;31
misoprostol for treatment of incomplete abortion is no more likely to
result in transfusion than other treatments.19
 Anemia: Misoprostol treatment is not associated with increased risk
of anemia. A recently completed study shows no clinically significant
difference in change in hemoglobin between women treated with
misoprostol or MVA for incomplete abortion. Very few women had
clinically significant drops in hemoglobin (0.3% misoprostol, 0.9% MVA).32
 Infection: Risk of infection is low. The rate of infection in women who
receive misoprostol for treatment of incomplete abortion is similar to the
rate in women who receive other treatments.19, 20 There is no evidence that
misoprostol increases the risk of infection.
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 Ectopic pregnancy: Misoprostol will not cause, complicate, or treat an
ectopic pregnancy. Suspected ectopic pregnancy is a contraindication
to use of the method.12 However, it is possible to confuse symptoms
of ectopic pregnancy (e.g. pelvic pain and bleeding) with those of
spontaneous pregnancy loss. Careful evaluation before treatment and
good clinical judgment are essential to identify women with suspected
ectopic pregnancies so that they may be referred for appropriate diagnosis
and treatment.
 Use in women with history of cesarean section: There is no clinical reason
to withhold misoprostol from women with previous cesarean sections. Such
women have not been excluded in studies of misoprostol for treatment of
incomplete abortion; misoprostol used for incomplete abortion according
to the guidelines above is generally safe in this population.
 Teratogenic effects: Women seeking PAC services do not have viable
pregnancies; therefore concerns about the potential teratogenic effects of
misoprostol are not relevant for this indication.
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IV. Service design, visit schedule and managing
complications
A. Ultrasonography
Ultrasound machinery is not essential to provide misoprostol for treatment of
incomplete abortion. Misoprostol can be offered in PAC facilities and at levels
of care that lack ultrasound equipment or where ultrasound is too costly. An
incomplete abortion can be diagnosed by clinical history and examination;
complete evacuation can be assessed using the same set of clinical techniques.33
Several recent studies in low-resource settings rarely used ultrasound to diagnose
incomplete abortion (<5% of diagnoses were confirmed via ultrasound) or to
confirm uterine evacuation.13, 14, 15, 18
Ultrasound can be used if the provider has expertise in the technique: the biggest
danger is in over-interpretation of normal amounts of debris in the uterus, leading
to unnecessary surgical completion. Providers should be aware that women treated
successfully with misoprostol have been found to have a wide range of endometrial
thicknesses on ultrasound at follow-up; therefore it is recommended that the
decision to perform surgical evacuation be based on clinical signs rather than
ultrasound findings.34 Unnecessary intervention to evacuate the uterus may occur
when providers see debris on ultrasound but misinterpret its clinical significance.35

Myth: Ultrasound is necessary prior to and after misoprostol for
treatment of incomplete abortion
Many providers are concerned about offering misoprostol where ultrasound
may not be available. However, ultrasound is not necessary to use
misoprostol for treatment of incomplete abortion. Clinical history and
examination are sufficient for diagnosis of incomplete abortion; complete
evacuation can be assessed in the same way. Experience has shown the safety
and efficacy of misoprostol in the absence of routine ultrasound.13, 14, 15, 18
Providers can refer women to facilities with ultrasound if they are uncertain
of the woman’s status following misoprostol treatment.
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B. Provider experience
The effectiveness of misoprostol as a treatment option for postabortion care
services is in part dependent on provider familiarity with and confidence in the
regimen. Clinical assessment of when and if surgical intervention is medically
necessary is subjective and dependent on experience with the method. Providers
who are confident and familiar with the regimen are more likely to make clinical
judgments that avoid surgical intervention.36 An inexperienced provider may feel
uncomfortable allowing misoprostol to take its course or may misjudge the status
of completion and decide to intervene surgically. Accordingly, as providers become
comfortable with misoprostol for treatment of incomplete abortion, success rates
will generally rise.25

C. Schedule of clinic visits
A woman who chooses misoprostol for treatment of her incomplete abortion
usually has one initial visit and could be encouraged to make a follow-up visit.
During the initial visit the diagnosis of incomplete abortion is made, the woman is
counseled, she is provided information about what to expect with treatment, and
misoprostol is administered. Depending on the healthcare system and provider
and patient preference, the woman can take misoprostol either at the clinic or
at home. There is no medical reason to observe women in the clinic following
misoprostol administration.
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Myth: Women should be observed at the clinic following
administration of misoprostol or until the abortion is complete
There is no medical reason to observe women in the hospital or the clinic
following administration of misoprostol. Women can be sent home with
the misoprostol to administer later or immediately after taking it at the
clinic. They should be informed of potential side effects, how to handle
them, and when to seek additional care. Several recent experiences in low
resource areas have followed these guidelines and achieved high efficacy
with low rates of complications.13, 15, 16, 18

Providers should also be sure to allow sufficient time for misoprostol to work, as
time to complete the process can vary from one day to several weeks.37 To avoid
unnecessary surgical intervention, the follow-up visit to assess health status
should be scheduled no less than 7 days after misoprostol administration. This
visit schedule is associated with consistently high success rates, but the method
does fail for approximately 1 out of every 20 women. Unless medically necessary
for hemostatic or infection control, surgical intervention prior to 7 days is not
recommended. Women should be advised that medical help can be sought at any
point during treatment if needed.
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Myth: Misoprostol is not as safe as surgical methods; misoprostol
has a higher rate of heavy bleeding compared to surgical methods
Women should be informed of what to expect following treatment with
misoprostol, and when to seek care for heavy bleeding. Excessive bleeding
requiring transfusion is no more likely to result from misoprostol for
treatment of incomplete abortion than from surgical management. Some
research shows that more women report heavy bleeding with medical
management compared to surgical management,15,16,18 while other research
finds similar bleeding patterns following treatment with either misoprostol
or surgical methods.32,38

D. Managing side effects and complications
Side effects associated with misoprostol treatment of incomplete abortion are
well-studied and generally easy to manage. Each woman should be informed about
potential side effects and how to handle them. Women should also be instructed to
seek additional care (either at the clinic or at an emergency facility) in the event of
very heavy and/or prolonged bleeding or persistent fever. Table 4 lists common side
effects and management strategies.
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Table 4: Common side effects of misoprostol and their management
when used for treatment of incomplete abortion

Pain/
cramping

Chills/
fever

Bleeding

Heavy
bleeding

Description

Management

Cramping typically starts within the first few hours
and can begin as early as 30 minutes following
misoprostol administration. Pain may be stronger
than that typically experienced during a menstrual
period.

> Sitting or lying comfortably

Chills are a transient but common side effect
of misoprostol. Fever is less common and does
not necessarily indicate infection. Temperature
elevation generally does not last more than a few
hours. Though infection is rare, fever or chills
that persist for longer than 24 hours may indicate
infection.

> Reassurance that chills and fever are common side
effects of misoprostol

Generally, vaginal bleeding will commence within
an hour of misoprostol administration. Bleeding
typically lasts an average of 5 to 8 days (but may
continue up to 2 weeks). Spotting can persist until
the next menstrual period.

> Give women information on expected bleeding

Heavy and/or prolonged bleeding that causes a
significant change in hemoglobin is uncommon.
A few women will present with heavy bleeding
according to the guidelines above.

> Surgical completion if bleeding is profuse
or prolonged

> Hot water bottle or heating pad
> Paracetamol/acetaminophen
> Non-steroidal anti-inflammatory drugs (NSAIDs)
such as ibuprofen

> Antipyretics if needed
> Women should be instructed to contact a medical
provider if fever or chills persist for more than
24 hours or develop more than one day after
taking misoprostol
> Women should be instructed to notify a health care
provider if they experience the following:
     •  Soaking more than 2 extra large sanitary
pads (or local equivalent) per hour for
more than 2 consecutive hours
     •  Sudden heavy bleeding after bleeding has
slowed or stopped for several days
     •  Continuous bleeding for several weeks
with dizziness or light-headedness

> Administration of intravenous fluids if there is evidence
of hemodynamic compromise
> Transfusion should be provided only when clearly
medically indicated

Nausea/
vomiting

Nausea and vomiting may occur and typically
resolve within 2 to 6 hours.12

> Reassure women that nausea and vomiting are
possible side effects
> An antiemetic may be used if necessary

Diarrhea

Diarrhea is a common, transient side effect of
misoprostol that should resolve within a day.

> Reassure women that diarrhea is sometimes
associated with misoprostol use and passes quickly

Infection

Documented endometrial and/or pelvic infection
is rare. Infection is typically treated with oral
antibiotics.

> If infection is suspected the woman should be
evaluated
> If there are signs of sepsis or severe infection women
should be given immediate surgical evacuation and
antibiotic coverage
> Severe infections could require hospitalization and
parenteral antibiotics
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E. Follow-up
If routine follow-up is scheduled by the providers, it should be planned for no
less than 7 days after misoprostol treatment. Very few follow-up visits prove to
be medically necessary for the woman. Women should be educated about the
symptoms of retained tissue and infection so they will know when a follow-up visit
is medically necessary.
Women who return for follow-up should be asked to report side effects and bleeding
patterns. Bimanual exam will help the provider assess whether the uterus is firm,
involuted, and pre-pregnancy size. Experience in low-resource settings has shown
that patient history and clinical exam are sufficient to assess whether the process is
complete.13, 14, 15, 18 If a woman is thought to have retained products of conception but
is not experiencing any signs of infection or severe bleeding, she should be offered
the choice between an additional follow-up visit in approximately one week and an
immediate surgical evacuation (either by D&C or suction aspiration). Women may
also be offered an additional dose of misoprostol at the follow-up visit, as this may
offer some benefit.
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V. Counseling, information provision and
service delivery
Information provision is an important component of postabortion care. Women
should be informed about medical conditions, test results, treatment and pain
management options, side effect management, follow-up care, and where and when
to seek help in the case of complications.21 Counseling and information provision
are particularly important when using misoprostol for treatment of incomplete
abortion. By preparing women for what to expect, providers can reduce the
likelihood that women will experience anxiety and request an unnecessary surgical
intervention. Women who are comfortable and confident in the method may be
more likely to have a positive, satisfactory experience.

A. Choosing a method
If the provider offers more than one treatment method, the woman should be given
a brief description of each and allowed to choose the treatment that she prefers,
provided there are no clinical contraindications to the use of any specific method.
It is important to provide complete, accurate, and unbiased information to enable
women to choose the most appropriate method for themselves. (For a comparison
of expectant, surgical, and medical methods refer to Chapter II.) Providers should
take the time to explain to women that if misoprostol or expectant management
fails, they may need to have surgical intervention. Table 5 compares some
advantages and disadvantages of surgical and medical treatment for incomplete
abortion as cited by women.
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Table 5: Advantages and disadvantages of misoprostol treatment
compared to surgical treatment of incomplete abortion as cited
by women
Misoprostol Treatment

Surgical Treatment
(D&C, MVA, EVA)

Advantages

> can avoid surgery and anesthesia
> more natural, like menses
> women can be more in control,
involved
> simple to administer
> in-patient care not needed

> quicker
> provider controlled
> woman can be less
involved

Disadvantages

> bleeding, cramping and side
effects (real or feared)
> waiting, uncertainty

> invasive
> small risk of uterine or
cervical injury
> small risk of infection
> loss of privacy, autonomy

B. Establishing eligibility
It is important that providers screen each woman to ensure that she meets criteria
for eligibility (see Chapter III). Below is a brief check-list on how to determine if a
woman is eligible to use misoprostol.
 Ask questions: Providers should ask questions to determine whether the
woman’s symptoms might indicate an ectopic pregnancy. Women with
suspected ectopic pregnancies should be referred for appropriate diagnosis
and treatment. Providers also need to ask the woman if she has an allergy to
misoprostol or another prostaglandin.
 Clinical examination, including bimanual exam: Providers should confirm
that the woman has an open cervical os and uterine size of less than 12
weeks’ LMP.
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 Rule out signs of severe infection: Evaluate the woman for significant uterine
tenderness, fever >38°C, and foul smelling discharge. If the woman has two
or more of these symptoms, she should be given an immediate surgical
evacuation and not misoprostol.
 Rule out hemodynamic instability: Assess the woman’s blood pressure/
pulse. Women with very low systolic blood pressure and very high pulse rates
may need surgical evacuation. Reassess such women to determine if their
vital signs are indicative of hemodynamic instability or fear/anxiety.
 Assess whether any additional precautions should be taken: Determine if the
woman has an IUD in place and if so, remove the IUD prior to misoprostol
treatment. Ask whether the woman is currently breastfeeding. While there are
no known consequences of exposure to breast milk among nursing infants,
if the woman is concerned, she can be advised to discard breast milk for the
first few hours after misoprostol administration.

Myth: Misoprostol is not an appropriate treatment if the provider
suspects that the woman may have interfered with her pregnancy
Providers are commonly concerned about treatment with misoprostol
in women who they believe have interfered with their pregnancy. If
a woman presents with signs of severe infection, she should be given
immediate surgical treatment. Otherwise, misoprostol can be offered for
treatment even if the drug was used to induce the abortion. Repeated
misoprostol doses for treatment of incomplete abortion have been
reported with no adverse effects.17, 25 Numerous studies have shown
that treatment with misoprostol works well for women who may have
induced their abortions with misoprostol.14,16
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C. Preparing women for what to expect
A discussion of misoprostol treatment with women seeking services for incomplete
abortion should include the following:
 Answering women’s questions: Women should be given the opportunity to
ask questions and should receive satisfactory answers prior to selecting a
treatment method.
 Misoprostol information: Explain how misoprostol is administered and how
it works. Inform women that misoprostol will cause the uterus to contract
and expel the remaining products of conception.
 Success rate: Explain that approximately 1 of every 20 women treated with
misoprostol requires a surgical procedure to complete the process.
 Understanding the method: Explain that the contents of the uterus are
likely to pass in the week after the misoprostol administration.
 Side effects: Explain that women who take misoprostol will likely experience
pain, cramping, and bleeding. They may also experience chills, fever, nausea
or diarrhea. Inform women that these side effects generally dissipate after a
few hours although bleeding similar to a period may continue for days.
 Follow-up care: Women can be encouraged to return to the clinic in one to
two weeks to assess whether the method was successful.
 Possible complications: Women should be given a complete description
of possible complications. Signs and symptoms of serious complications
should be carefully explained. It may be useful, where possible, to give
women a telephone number to call with questions or concerns. All
women should be advised to seek emergency care if they experience
serious complications (see Chapter IV for complications that require
medical attention).
 Cost: In treatment facilities where postabortion care is paid for by the
woman, the cost of treatment options should be discussed.
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D. Family planning and contraceptive services
All women should be informed that fertility returns quickly following a first trimester
pregnancy loss. By discussing family planning options with women during
treatment for incomplete abortion, providers can help prevent future unwanted
pregnancies. Providers should bear in mind that incomplete abortion can result
from either spontaneous or induced pregnancy loss, and, while some of the
women may be seeking contraception, others may want information on becoming
pregnant again.
The following topics should be discussed with women:
 Reassure the woman that generally there is no reason to believe that she
would have difficulty carrying another pregnancy to term in the future.
 Women who wish to become pregnant again are frequently advised to wait
until they experience at least one normal menstrual period before attempting
to conceive.
 Women not wishing to become pregnant in the near term should be offered
contraception that they can begin immediately. These women should receive
appropriate contraceptive information. An appropriate contraceptive method
will depend on the needs and preferences of each woman, as well as local
availability. Refer to Table 6 for contraceptive options and when they can be
offered following misoprostol for treatment of incomplete abortion. Some
contraceptives can be offered at the first visit while others can be integrated
into a follow-up visit, if planned.
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Table 6: Contraceptive methods and when they can be safely
offered following misoprostol for treatment of incomplete abortion
Contraceptive method

When method can be offered

Condoms

At first visit

Oral contraceptives

At first visit

Contraceptive jellies, foams,
tablets or films

At first visit

Cervical cap

Fitting should be delayed until
bleeding has stopped and the uterus
has returned to pre-pregnancy size
(after the first menstrual period)

Diaphragm

At first visit

Injectables

At first visit

Implants

At first visit

Intrauterine devices (IUDs)

At a follow-up visit

Sterilization

Women seeking sterilization may
want to opt for surgical treatment
for incomplete abortion, since
sterilization and completion of the
abortion can be done at the same
time
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E. Reproductive and other health services
It is important to use the follow-up visit to determine whether the woman needs
any additional reproductive or other health services. Linking such services with
postabortion care allows providers to address other health issues while women are
in contact with health care providers. If the facility cannot provide these additional
services, appropriate referrals can be made. Other health services might include:21
 Sexually Transmitted Infection (STI) education, testing and treatment
 Infertility diagnosis and treatment
 Hygiene education
 Referral and counseling for cases of sexual and/or domestic violence
 Screening for anemia

F. Provider and staff training
Comprehensive training on how to use misoprostol for treatment of incomplete
abortion will improve provider comfort and skill with the method. Experience with
misoprostol treatment for postabortion care suggests that as provider familiarity
with and confidence in the method increase, success rates and satisfaction will
increase as well. A basic training course on misoprostol for treatment of incomplete
abortion should include the following elements:
 Mechanism of action
 Misoprostol availability, storage, efficacy, and acceptability
 Eligibility, contraindications, and precautions
 Diagnosis of incomplete abortion
 Role of ultrasonography
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 Regimens for using misoprostol for treatment of incomplete abortion
 Counseling when using misoprostol as a treatment option for
incomplete abortion
 Management of side effects and potential complications
 Follow-up and assessment of health status
 Provision of contraceptive and family planning services following abortion
 Provision of reproductive and other health services following abortion
Case studies are generally quite helpful in training providers, particularly when
discussing evaluation of health status and side effect management. Additionally,
role play and group activities are often effective for training on counseling
and eligibility.

G. Community and service provider partnerships
Collaboration between community members, lay health workers, service providers
and traditional healers is critical in improving women’s reproductive health.21 For
example, misoprostol may be the most appropriate treatment option for rural
women, because it can be provided by mid-level providers in the absence of skilled
surgical providers or equipment; however, the method is not 100% effective, and
providers who cannot perform surgical completion should be able to refer women
to skilled providers in the event of method failure. Similarly, if the facility cannot
provide emergency care, providers should be able to recognize any danger signs
and refer women to appropriate facilities.
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H. Desirable (but not required) facilities and supplies
 Ultrasound equipment: As discussed above, ultrasonography is not
necessary for service provision. However, ultrasound may be useful for
diagnosis of rare complications.
 Pain medications/antiemetics: These medications can be given to women in
advance to be taken as needed to alleviate possible side effects.
 Anti-RhD immunoglobulin: Currently, there is incomplete evidence on use
of anti-RhD immunoglobulin for very early first trimester abortion. If local
standard of care indicates anti-RhD immunoglobulin for Rh negative women
receiving treatment for incomplete abortion, then this treatment should be
provided in conjunction with misoprostol.
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VI. Integrating misoprostol into existing
postabortion care services
Misoprostol for incomplete abortion can be integrated easily into existing PAC
services. Providers who practice surgical evacuation (D&C, MVA, EVA) for PAC can
add misoprostol to their treatment choices, preferably allowing women to decide
between surgical and medical methods. The basic requirements for misoprostol
for treatment of PAC are trained staff and misoprostol pills. Staff should be able
to diagnose incomplete abortion, determine eligibility for misoprostol treatment,
confirm completed abortion, and refer to and/or provide women with emergency
care if necessary. Accordingly, PAC providers already have many of the skills needed
to offer misoprostol for treatment of incomplete abortion. Providers not currently
offering PAC services but who are currently offering family planning services,
pre-natal care, or other reproductive health services can integrate misoprostol for
treatment of incomplete abortion provided they have access to a referral facility in
the rare case of method failure or complication.
Integrating misoprostol into existing PAC services:
Experience in two Egyptian hospitals
In 2008, a clinical study at El Galaa Teaching Hospital in Cairo and Shatby Maternity
Hospital in Alexandria compared misoprostol to MVA for treatment of incomplete
abortion.32 Almost 700 women were treated for incomplete abortion with high success
rates (misoprostol 98.3%, MVA 99.7%). Bleeding and side effects reported by women
were comparable and women were highly satisfied with their misoprostol treatment.
Integrating misoprostol into existing PAC services through the pilot study provided
an important experience for providers by helping them gain confidence in the efficacy
and safety of a 400 mcg sublingual regimen. Providers were initially reluctant to allow
women to leave the hospital immediately after misoprostol administration, but with
experience saw no reason for extending women’s stay. They also became convinced
of the importance of clinical history and examination in PAC treatment, and viewed
ultrasonography not as a routine primary diagnostic tool but as a way to confirm
clinical assessment. These changes in providers’ attitudes and practices have resulted
in the acceptance of misoprostol as a good treatment option for incomplete abortion
and successful expansion of PAC services.
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VII. Missed abortion
While information presented in this guidebook pertains to use of misoprostol for
treatment of incomplete abortion, misoprostol can also be used to treat missed
abortion/anembryonic gestation. Missed abortion/anembryonic gestation is
diagnosed by ultrasonography and is defined as a pregnancy in which there is no
embryo (empty sac) or unrecognized fetal death. Women experiencing a missed
abortion generally have little or no bleeding and no other overt signs or symptoms.39
The recommended regimens for missed abortion/anembryonic gestation are
800 mcg of misoprostol administered vaginally or 600 mcg of misoprostol offered
sublingually.39 Table 7 lists several studies that have examined a range of regimens
with success rates from 50-93%.
Table 7: Misoprostol for early pregnancy failure: missed abortion/anembryonic gestation
Year

Author

N

Dose
Misoprostol (mcg)

Additional Dose Misoprostol

Time to
Success

Success

2007

Shankar M,
et al.40

75

800 vaginal

400 oral 3 hrs apart up to 2
doses starting the next day

Day 7-10

77.3%

2007

Sharma D,
et al.41

50

600 sublingual

600 every 3 hrs up to 1800

72 hrs

86%

2006

Tang OS,
et al.42

180

600 sublingual

600 every 3 hrs to up to 1800;
90 pts received 400 sublingual
daily for 7 additional days

Day 9

92% non-extension
group; 93% extension
group

2006

Vejborg TS,
et al.43

254

400 vaginal or
800 vaginal

None

Day 2-4

Missed: 43% 400
mcg; 59% 800 mcg
Anembryonic: 36% 400
mcg; 47% 800 mcg

2005

Agostini A,
et al.44

276

800 vaginal

None

24 hrs

65.2%

2005

Blohm F,
et al.45

64

400 vaginal

None

Day 6-7

81%

2005

Kovavisarach
E, et al.46

114

600 or 800 vaginal

None

24 hrs

46% 600 mcg; 68%
800 mcg

2005

Lister MS,
et al.47

18

800 vaginal

800 vaginal at 24 hrs
if necessary

48 hrs

83%

2005

Sifakis S,
et al.48

108

400 vaginal

400 vaginal every 4 hrs up to
1200 per day for 3 days

Day 3

91%

2005

Zhang J,
et al.49

454

800 vaginal

800 vaginal on day 3, if
necessary

Day 8

88% missed abortion;
81% anembryonic
gestation
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Table 7: continued
2004

Bagratee JS, et al.50

45

600 vaginal

600 vaginal on day 2, if
necessary

Day 7

87%

2004

Davis AR, et al.51

77

800 dry vaginal
or 800 moistened
vaginal

None

Day 30

85%

2004

Gilles JM, et al.52

80

800 vaginal dry or
moistened

Dose repeated at 48 hrs
if necessary

Day 7

85%

2004

Graziosi GC, et al.53

79

800 vaginal

800 vaginal at 24 hrs if
necessary

48 hrs

53%

2004

Murchison A, et al.54

44

800 vaginal

800 vaginal at 24 hours
if necessary

48 hrs

78%

2004

Ngoc NTN, et al.55

198

800 oral or 800
vaginal

None

Day 2 &
Day 7

Day 2: 42% oral; 53%
vaginal Day 7; 89% oral;
93% vaginal

2004

Taner CE, et al.56

54

200 oral and 800
vaginal

None

24 hrs

89%

2003

Al Inizi SA, et al.57

27

400 vaginal

400 vaginal every 12 hrs
up to 4 doses

48 hrs

70%

2003

Tang OS, et al.58

80

600 vaginal or 600
sublingual

Dose repeated every
3 hrs to a maximum
of 1800

Day 7

87.5% (weighted avg)

2002

Kovavisarach E, et
al.59

27

400 vaginal

None

24 hrs

63%

2002

Muffley PE, et al.60

25

800 vaginal

800 vaginal at 24 and
48 hrs if necessary

Day 3

60%

2002

Wood SL, et al.61

25

800 vaginal

800 vaginal at 24 hrs, if
necessary

48 hrs

80%

2001

Demetroulis C, et al.62

26

800 vaginal

None

8-10 hrs

77%

2001

Ngai SW, et al.63

25

400 vaginal

400 vaginal day 3
and day 5

Day 15

80%

2000

Ayres de Campos D,
et al.64

74

600 vaginal (saline
moistened)

600 vaginal at 4-5 hrs,
if necessary

10-12 hrs

57%

1999

Autry A, et al.65

9

800 vaginal

None

Days
10-14

89%

1999

Chung TKH, et al.66

321

400 oral

400 oral every 4 hrs, up
to 3 doses

24 hrs

50%

1998

Zalanyi S, et al.67

25

200 vaginal

200 every 4 hrs up
to 800

10 hrs

88%

1997

Creinin M, et al.68

20

400 oral or 800
vaginal

Dose repeated at 24 hrs
if necessary

Day 3

25% oral; 88% vaginal

1997

Herabutya Y, et al.69

43

200 vaginal

None

24 hrs

83%
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VIII. Looking forward
Given its safety, efficacy, and ease of use, misoprostol is an important option for
the treatment of women with incomplete abortion. This guidebook shows how
misoprostol can be provided in low-resource settings where demand for services
may be high and availability of skilled providers and equipment are often scarce.
Misoprostol can increase access to treatment for those who need it most—women
who suffer complications from clandestine induced abortions.
Professional associations such as the American College of Obstetricians and
Gynecologists recommend misoprostol for postabortion care and the World Health
Organization has added misoprostol for the management of incomplete abortion
and miscarriage to its Model List of Essential Medicines.1,7 These recommendations
are based on a review of the large body of research on medical management of
incomplete abortion which shows that misoprostol matches the safety and efficacy
of surgical treatments. Additionally, non-surgically-trained, mid-level providers
can use the method, thereby reducing the burden of care in higher level facilities
that possess the equipment and skills needed for surgical treatment. Misoprostol
introduction at secondary- and primary-level health facilities can increase treatment
options for women while cutting costs to the healthcare system.
The stage is now set for misoprostol introduction into services. Misoprostol can
be easily integrated into existing postabortion care services or established as a
treatment option where other options do not exist. Suggestions provided in this
guidebook can help facilitate the use of misoprostol in a simple, low-tech manner.
To optimize the use of misoprostol for treatment of incomplete abortion, adequate
training for providers is needed along with a sustainable supply of drug. Next steps
in programmatic research could include the development of suitable service delivery
models and cost-benefit analyses that compare misoprostol to surgical methods. It
will be helpful to learn more about the use of misoprostol in rural settings, among
populations with high rates of untreated infection, along with documentation of any
heavy bleeding and other complications. These efforts can help build momentum
among policymakers to approve, promote, and scale-up the use of misoprostol
systematically for treatment of incomplete abortion.
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Ultimately, safe and effective induced abortion services are needed to prevent
complications of abortion, not just to treat them. Services to treat incomplete
abortion therefore do not obviate the need for access to family planning and safe
abortion services for all women. For those who do require treatment of incomplete
abortion, misoprostol should complement access to safe surgical treatment, since
surgical treatment will sometimes be necessary depending upon the woman’s
condition, her preferences, and for back-up in case of failure of any initial treatment.
Comprehensive programs to treat incomplete abortion with roles for both
misoprostol and surgical services will enhance the quality of services offered to
women, providing a range of treatment options and appropriate care.
Misoprostol can revolutionize how, where and by whom services can be provided to
treat incomplete abortion. Misoprostol has the potential to reduce complications
arising from spontaneous and induced abortion in low-resource settings where
access and availability to safe and effective treatment options are still lacking.
Misoprostol is an important technology for women’s health, and the time to move
forward is now.
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IX. Appendix
FREQUENTLY ASKED QUESTIONS
Questions may arise during trainings or service delivery regarding misoprostol’s use
for this new indication. Below is a list of frequently asked questions and possible
answers that may be helpful.

•

Is misoprostol safe for treatment of incomplete abortion?
Yes, misoprostol has been used safely to treat incomplete abortion in thousands
of women worldwide. There have been fewer than a dozen hospitalizations
mostly for minor treatments, among over two thousand women treated in
recent clinical studies.

•

What are the advantages of misoprostol if a safe surgical alternative
is available?
Misoprostol is a safe alternative to surgical evacuation. It may be preferable to
some women who fear surgery, treatment under anesthesia, and prefer outpatient care. In addition, it may be less expensive for healthcare systems.

•

Are women satisfied with misoprostol for treatment of incomplete abortion?
Yes, satisfaction levels are high among women receiving treatment with
misoprostol. Most women report that they would choose misoprostol if
treatment were needed again in the future. Offering women a choice of
treatment methods is optimal in settings where feasible.

•

What skills are needed to offer misoprostol for treatment of incomplete abortion?
Providers must be able to identify women in need of treatment for incomplete
abortion and must be able to diagnose severe infection which requires
immediate surgical care. A woman with a uterus 12 weeks’ LMP or smaller is
eligible for treatment. Uterine size can be estimated by providers by conducting
a physical exam. Surgical skills are not needed to offer misoprostol.
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•

What type of referral system is needed?
Women with incomplete abortion who wish to be treated with misoprostol and
who meet criteria for treatment can be treated without referral. More than nine
out of ten women who were previously referred to a higher level of care will not
require referral once misoprostol is available. Any referral system already in
place for postabortion care can be used for women not eligible for misoprostol
and for complicated cases.

•

Is ultrasound necessary prior to and after the use of misoprostol for
incomplete abortion?
No, ultrasound is not required when offering misoprostol for treatment of
incomplete abortion. An incomplete abortion can be diagnosed by clinical
history and examination; a complete evacuation following misoprostol
treatment can be assessed using the same set of clinical techniques. The
biggest drawback in use of ultrasound is over-interpretation of normal amounts
of debris in the uterus, leading to unnecessary surgical completion.

•

Is misoprostol safe for women who have never given birth and experience
a miscarriage?
Yes, misoprostol is a safe method for women experiencing a miscarriage who
have never given birth.

•

Is misoprostol safe to use for women with a previous cesarean section?
Yes, there is no clinical reason to withhold misoprostol for treatment of
incomplete abortion in women with a previous cesarean section. A number
of trials studying the drug’s utility for treatment of incomplete abortion have
not excluded these women. (Uterus of < 12 weeks’ LMP size will ensure that
misoprostol remains safe for women with uterine scars.)

•

Can a woman with incomplete abortion be treated with misoprostol even if she
may have already taken misoprostol (to induce abortion)?
Yes. Some providers have expressed concerns about giving women misoprostol
again if they have already taken it before presenting at the health facility.
Misoprostol can be offered for treatment even if the drug was used to induce
the abortion. Repeated misoprostol doses for treatment of incomplete abortion
have been reported with no adverse effects. Numerous studies have shown that
treatment with misoprostol works well for women who may have induced their
abortions with misoprostol.

35

•

If the woman is beyond 12 weeks’ LMP, can misoprostol be used?
The guidance in this booklet for misoprostol use in incomplete abortion applies
when the uterine size is not larger than expected in a 12-week pregnancy. The
length of amenorrhea may be longer than 12 weeks, however, since some of the
contents of the uterus may have already been expelled. Typically, lower doses are
needed for efficacy and safety when the uterus is larger.

•

If a woman presents with signs of infection, should she be given misoprostol?
Women presenting with two or more signs of infection (significant uterine
tenderness, fever >38°C, foul smelling discharge) should be given an immediate
surgical evacuation and antibiotic coverage.

•

What are the side effects of misoprostol treatment?
Expected side effects include pain, cramps, nausea, vomiting, fever, and chills.
These side effects are easily managed, transient, and generally mild. A majority
of women report the side effects to be tolerable.

•

Do women who receive misoprostol for treatment of incomplete abortion
become anemic?
No, this treatment is not associated with increased risk of anemia. In fact, data
from a recently completed study on this point shows no clinically significant
difference in change in hemoglobin between women treated with misoprostol
or with MVA. Very few women had clinically significant drops in hemoglobin.

•

Does treatment with misoprostol increase the risk of infection?
No, there is no evidence that misoprostol treatment increases the risk
of infection.

•

Should women be given antibiotics routinely along with misoprostol?
No, routine antibiotic coverage is not necessary. Local norms regarding
antibiotic use should be followed. The provider may determine that the woman
requires antibiotic coverage based on history or clinical exam.
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•

Is a follow-up visit required?
In many settings, follow-up visits are the standard of care following both
surgical and medical treatment. Given the very high efficacy rates reported
with both surgical and medical treatments, few follow-up visits prove medically
necessary, however. It is important to educate the woman about the signs of
retained tissue and infection so that she will know when a follow-up visit is
needed to protect her health (see page 19).

•

At the follow-up visit, if ultrasound examination reveals no debris but thickening
of the endometrium, is surgical evacuation necessary?
No. Studies have shown that the thickness of the endometrium is not a
good predictor of the need for surgery. It is recommended that the decision
to perform surgical evacuation be based on clinical signs rather than ultrasound
findings.

•

If the abortion is not complete at the follow-up visit is it safe to give the woman
another dose of misoprostol and ask her to return one week later?
Yes, if the abortion is not complete at the follow-up visit and the woman is
clinically stable and willing to continue to wait for her uterus to empty, she can
be offered another dose of misoprostol.

•

Can contraception be used after misoprostol care?
Yes, contraception can be offered to women after misoprostol treatment, as
with standard postabortion care services. Almost all contraceptives can be
offered at the first visit while an IUD can be integrated into a follow-up visit,
if planned.

37

X. References
1.

Unedited Draft Report of the 17th Expert Committee on the Selection and
Use of Essential Medicines. Geneva, Switzerland: World Health Organization,
2009. (Accessed May 2009 at http://www.who.int/selection_medicines/
committees/expert/17/WEBuneditedTRS_2009.pdf.)

2.

Greibel CP, Halvorsen J, Goleman TB, et al. Management of spontaneous
abortion. American Family Physician 2005; 72 (7): 1243-1250.

3.

Warriner IK, Shah IH, eds. Preventing unsafe abortion and its consequences:
Priorities for research and action. New York: Guttmacher Institute, 2006.

4.

World Health Organization. Definition of unsafe abortion, 2009. (Accessed May
2009 at http://www.who.int/reproductive-health/unsafe_abortion/index.html.)

5.

Singh, S. Hospital admissions resulting from unsafe abortion: Estimates from
13 developing countries. Lancet 2006; 368: 1887-1892.

6.

Clark W, Shannon C, Winikoff B. Misoprostol for uterine evacuation in induced
abortion and pregnancy failure. Expert Review of Obstetrics & Gynecology
2007; 2(1): 67-108.

7.

American College of Obstetricians and Gynecologists. ACOG Committee
Opinion No. 427: Misoprostol for postabortion care. Obstetrics & Gynecology
2009; 113 (2 Pt 1): 465-468.

8.

Sahin HG, Sahin HA, Kocer M. Randomized outpatient clinical trial of medical
evacuation and surgical curettage in incomplete miscarriage. European Journal
of Contraception and Reproductive Health Care 2001; 6(3): 141-144.

9.

Shannon CS, Winikoff B, eds. Misoprostol: An emerging technology for
women’s health. Report of a Seminar: May 7-8, 2001. New York: Population
Council, 2004.

10. Goldberg AB, Greenberg M, Darney PD. Misoprostol and pregnancy. New
England Journal of Medicine 2001; 344 (1): 38-47.
11.

38

Shannon C. Misoprostol: Investigator’s brochure. New York: Gynuity Health
Projects, 2006.

12. Blum J, Winikoff B, Gemzell-Danielsson K, et al. Treatment of incomplete
abortion and miscarriage with misoprostol. International Journal of
Gynecology & Obstetrics 2007; 99: S186–S189.
13.

Shwekerela B, Kalumuna R, Kipingili R, et al. Misoprostol for treatment of
incomplete abortion at the regional hospital level: Results from Tanzania.
British Journal of Obstetrics & Gynecology 2007; 114(11): 1363-1367.

14. Diop A, Rakotovao J, Raghavan S, et al. Comparison of two routes of
administration for misoprostol in the treatment of incomplete abortion: A
randomized clinical trial. Contraception 2009; 79: 456-462.
15.

Bique C, Usta M, Debora B, et al. Comparison of misoprostol and manual
vacuum aspiration for the treatment of incomplete abortion. International
Journal of Gynecology & Obstetrics 2007; 98(3): 222-226.

16. Dao B, Blum J, Thieba B, et al. Is misoprostol a safe, effective, acceptable
alternative to manual vacuum aspiration for post abortion care? Results from a
randomized trial in Burkina Faso, West Africa. British Journal of Obstetrics and
Gynecology 2007; 114(11): 1368-1375.
17. Ngoc NTN, Blum J, Durocher J, et al. A randomized controlled study
comparing 600 versus 1200 mcg oral misoprostol for medical management of
incomplete abortion. Contraception 2005; 72(6): 438-442.
18. Weeks A, Alia G, Blum J, et al. A randomised trial of oral misoprostol versus
manual vacuum aspiration for the treatment of incomplete abortion in
Kampala, Uganda. Obstetrics & Gynecology 2005; 106(3): 540-547.
19. Sotiriadis A, Makrydimas G, Papatheodorou S, et al. Expectant, medical
or surgical management of first-trimester miscarriage: A meta-analysis.
Obstetrics & Gynecology 2005; 105(5): 1104-1113.
20. Trinder J, Brocklehurst P, Porter R, et al. Management of miscarriage: expectant,
medical, or surgical? Results of a randomised controlled trials (miscarriage
treatment (MIST) trial). British Medical Journal 2006; 332: 1235-1240.
21. Postabortion Care Consortium Community Task Force. Essential Elements
of Postabortion Care: An Expanded and Updated Model. Postabortion Care
Consortium. July, 2002. (Accessed May 2009 at http://www.pac-consortium.
org/site/PageServer?pagename=PAC_Model.)

39

22. Tang OS, Schweer H, Seyberth HW, et al. Pharmacokinetics of different routes
of administration of misoprostol. Human Reproduction 2002; 17(2): 332-336.
23. Zieman M, Fong SK, Benowitz NL, et al. Absorption kinetics of misoprostol
with oral or vaginal administration. Obstetrics & Gynecology 1997; 90(1): 88-92.
24. Derman RJ, Kodkany BS, Goudar SS, et al. Oral misoprostol in preventing
postpartum haemorrhage in resource-poor communities: A randomised
controlled trial. Lancet 2006; 368: 1248-1253.
25. Blanchard K, Taneepanichskul S, Kiriwat O, et al. Two regimens of misoprostol
for treatment of incomplete abortion. Obstetrics & Gynecology 2004;
103: 860-865.
26. Creinin MD, Huang X, Westhoff C, et al. Factors related to successful
misoprostol treatment for early pregnancy failure. Obstetrics & Gynecology
2006; 107(4): 901-907.
27. Consensus Statement: Instructions for use – misoprostol for treatment
of incomplete abortion. Expert Meeting on Misoprostol sponsored by
Reproductive Health Technologies Project and Gynuity Health Projects. June 9,
2004. New York, NY.
28. Moodliar S, Bagratee JS, Moodley J. Medical v. surgical evacuation of firsttrimester spontaneous abortion. International Journal of Gynecology &
Obstetrics 2005; 91: 21-26.
29. Pandian Z, Ashok P, Templeton A. The treatment of incomplete miscarriage with
oral misoprostol. British Journal of Obstetrics & Gynecology 2001; 108: 213-214.
30. Pang MW, Lee TS, Chung TKH. Incomplete miscarriage: a randomized
controlled trial comparing oral with vaginal misoprostol for medical
evacuation. Human Reproduction 2001; 16(11): 2283-2287.
31.

Davis AR, Hendlish SK, Westhoff C, et al. Bleeding patterns after misoprostol
vs surgical treatment of early pregnancy failure: results from a randomized
trial. American Journal of Obstetrics & Gynecology 2007 Jan; 196(1):31.e1-7.

32. Dabash R, Cherine M, Darwish E, et al. Misoprostol (400 mcg) sublingual vs.
MVA for the treatment of incomplete abortion in Egypt. 2009. In submission.

40

33. Robledo C, Zhang J, Troendle J, et al. Clinical indicators for success of
misoprostol treatment after early pregnancy failure. International Journal of
Gynecology & Obstetrics 2007; 99(1):46-51.
34. Reeves MF, Fox MC, Lohr PA, et al. Endometrial thickness following medical
abortion is not predictive of subsequent surgical intervention. Ultrasound
in Obstetrics and Gynecology 2009; 34(1): 104-9.
35. Gemzell-Danielsson K, Fiala C, Weeks A. Misoprostol: first-line therapy for
incomplete miscarriage in the developing world. British Journal of Obstetrics
& Gynecology 2007; 114(11):1337-1339.
36. Shelley JM, Healy D, Grover S. A randomised trial of surgical, medical and
expectant management of first trimester spontaneous miscarriage. Australian
and New Zealand Journal of Obstetrics & Gynaecology 2005; 45(2): 122-127.
37. Coughlin LB, Roberts D, Haddad NG, et al. Medical management of first
trimester incomplete miscarriage using misoprostol. Journal of Obstetrics
& Gynaecology 2004; 24(1): 67-68.
38. Graziosi GCM, Mol BW, Ankum WM, et al. Management of early pregnancy
loss. International Journal of Gynecology & Obstetrics 2004; 86: 337-346.
39. Gemzell-Danielsson K, Ho PC, Gómez Ponce de León R, et al. Misoprostol to
treat missed abortion in the first trimester. International Journal of Gynecology
& Obstetrics 2007; 99 Suppl 2: S182-185.
40. Shankar M, Economides DL, Sabin CA, et al. Outpatient medical management
of missed miscarriage using misoprostol. Journal of Obstetrics & Gynaecology
2007; 27(3): 283-286.
41. Sharma D, Singhal SR, Rani XX. Sublingual misoprostol in management of
missed abortion in India. Tropical Doctor 2007; 37(1): 39-40.
42. Tang OS, Ong CY, Tse KY, et al. A randomized trial to compare the use of
sublingual misoprostol with or without an additional 1 week course for the
management of first trimester silent miscarriage. Human Reproduction 2006;
21(1):189-192.
43. Vejborg TS, Rorbye C, Nilas L. Management of first trimester spontaneous
abortion with 800 or 400 ug vaginal misoprostol. International Journal of
Gynecology & Obstetrics 2006; 92: 268-269.

41

44. Agostini A, Ronda I, Capelle M, et al. Influence of clinical and ultrasound
factors on the efficacy of misoprostol in first trimester pregnancy failure.
Fertility & Sterility 2005; 84(4):1030-1032.
45. Blohm F, Friden BE, Milsom I, et al. A randomised double blind trial comparing
misoprostol or placebo in the management of early miscarriage. British Journal
of Obstetrics & Gynecology 2005; 112: 1090-1095.
46. Kovavisarach E, Jamnansiri C. Intravaginal misoprostol 600 mcg and 800 mcg
for the treatment of early pregnancy failure. International Journal of Gynecology
& Obstetrics 2005; 90: 208-212.
47. Lister MS, Shaffer LE, Bell JG, et al. Randomized, double-blind, placebocontrolled trial of vaginal misoprostol for management of early pregnancy
failures. American Journal of Obstetrics & Gynecology 2005; 193(4): 1338-1343.
48. Sifakis S, Angelakis E, Vardaki E, et al. High dose misoprostol used in
outpatient management of first trimester spontaneous abortion. Archives
of Gynecology & Obstetrics 2005; 272: 183-186.
49. Zhang J, Gilles JM, Barnhart K, et al for the National Institute of Child Health
Human Development (NICHD) Management of Early Pregnancy Failure
Trial. A comparison of medical management with misoprostol and surgical
management for early pregnancy failure. New England Journal of Medicine
2005; 353(8): 761-769.
50. Bagratee JS, Khullar V, Regan L, et al. A randomized controlled trial comparing
medical and expectant management of first trimester miscarriage. Human
Reproduction 2004; 19(2): 266-271.
51.

Davis AR, Robilotto CM, Westhoff CL, et al. Bleeding patterns after vaginal
misoprostol for treatment of early pregnancy failure. Human Reproduction
2004; 19(7): 1655-1658.

52. Gilles JM, Creinin MD, Barnhardt K, et al for the National Institute of Child
Health and Human Development Management of Early Pregnancy Failure
Trial. A randomized trial of saline solution-moistened misoprostol versus
dry misoprostol for first-trimester pregnancy failure. American Journal of
Obstetrics & Gynecology 2004; 190(2): 389-394.

42

53. Graziosi GC, Mol BW, Reuwer PJ, et al. Misoprostol versus curettage in women
with early pregnancy failure after initial expectant management: A randomized
trial. Human Reproduction 2004; 19(8): 1894-1899.
54. Murchison A, Duff P. Misoprostol for uterine evacuation in patients with early
pregnancy failures. American Journal of Obstetrics & Gynecology 2004;
190: 1445-1446.
55.

Ngoc NTN, Blum J, Westheimer E, et al. Medical treatment of missed abortion
using misoprostol. International Journal of Gynecology & Obstetrics 2004;
87: 138-142.

56. Taner CE, Nayki U, Pirci A. Misoprostol for medical management of firsttrimester pregnancy failure. International Journal of Gynecology & Obstetrics
2004; 86: 407-408.
57. Al Inizi SA, Ezimokhai M. Vaginal misoprostol versus dinoprostone for the
management of missed abortion. International Journal of Gynecology &
Obstetrics 2003; 83(1): 73-74.
58. Tang OS, Lau WN, Ng EH, et al. A prospective randomized study to compare
the use of repeated doses of vaginal and sublingual misoprostol in the
management of first trimester silent miscarriages. Human Reproduction 2003;
18: 176-181.
59. Kovavisarach E, Sathapanachai U. Intravaginal 400ug misoprostol for
pregnancy termination in cases of blighted ovum: A randomized controlled
trial. Australian and New Zealand Journal of Obstetrics & Gynaecology 2002;
42(2): 161-163.
60. Muffley PE, Stitely ML, Gherman RB. Early intrauterine pregnancy failure: A
randomized trial of medical versus surgical treatment. American Journal of
Obstetrics & Gynecology 2002; 187: 321-326.
61. Wood SL, Brain PH. Medical management of missed abortion: A randomized
clinical trial. Obstetrics & Gynecology 2002; 99: 563-566.
62. Demetroulis C, Saridogan E, Kunde D, et al. A prospective randomized control
trial comparing medical and surgical treatment for early pregnancy failure.
Human Reproduction 2001; 16(2): 365-369.

43

63. Ngai SW, Chan YM, Tang OS, et al. Vaginal misoprostol as medical treatment
for first trimester spontaneous miscarriage. Human Reproduction 2001;
16(7):1493-1496.
64. Ayres-de-Campos, Teixeira-da-Silva J, Campos I, et al. Vaginal misoprostol in
the management of first-trimester missed abortions. International Journal of
Gynecology & Obstetrics 2000; 71: 53-57.
65. Autry A, Jacobsen G, Sandhu R, et al. Medical management of non-viable early
first trimester pregnancy. International Journal of Gynecology & Obstetrics
1999; 67: 9-13.
66. Chung TK, Lee DT, Cheung LP, et al. Spontaneous abortion: a randomized,
controlled trial comparing surgical evacuation with conservative management
using misoprostol. Fertility & Sterility 1999; 71(6):1054-1059.
67. Zalanyi S. Vaginal misoprostol alone is effective in the treatment of missed
abortion. British Journal of Obstetrics & Gynecology 1998; 105: 1026-1035.
68. Creinin MD, Moyer R, Guido R. Misoprostol for medical evacuation of early
pregnancy failure. Obstetrics & Gynecology 1997; 89: 768-772.
69. Herabutya Y, O-Prasertsawat P. Misoprostol in the management of missed
abortion. International Journal of Gynecology & Obstetrics 1997; 56: 263-266.

44

Gynuity Health Projects
15 East 26th Street, 8th Floor
New York, NY 10010 U.S.A
tel: 1.212.448.1230
fax: 1.212.448.1260
website: www.gynuity.org
information: pubinfo@gynuity.org

