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Abortion and miscarriage are common, affecting millions
of US women each year. By age 45, one in four women in
the USA will have had an abortion, and at least as many
will have had a miscarriage. Most individuals seeking
abortion services do so before 10 weeks’ gestation when
medication abortions are a safe and effective option, using
a regimen of oral mifepristone followed by misoprostol
tablets. When a pregnancy is non-viable before 13 weeks’
gestation, it is referred to as an early pregnancy loss or
miscarriage and can be managed using the same mifepristone and misoprostol regimen. Given their safety and
efficacy, mifepristone and misoprostol can be offered in
ambulatory settings without special equipment or on-site
emergency services. As more patients find it difficult to
access clinical care when faced with an undesired pregnancy or a miscarriage, it is important for general internists and primary care providers to become familiar with
how to use medications to manage these common conditions. We summarize the most recent evidence regarding
the use of mifepristone with misoprostol for early abortion
and miscarriage. We discuss clinical considerations and
resources for integrating mifepristone and misoprostol
into clinical practice. By learning to prescribe mifepristone and misoprostol, clinicians can expand access to
time-sensitive health services for vulnerable populations.
KEY WORDS: family planning; medication abortion; miscarriage; women’s
health; primary care.
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INTRODUCTION

Internists provide primary care for many reproductive-age
women, and the American College of Physicians has called
for enhanced reproductive health education and training.1
Abortion and miscarriage affect one-third of women in the
USA who become pregnant annually.2 By age 45, one in four
US women will have had an abortion, and at least as many will
have had a miscarriage.3, 4 Abortions are most commonly
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performed in the first trimester, with 91% of US abortions
occurring before 13 weeks.5 Until 10 weeks’ gestation, abortion can be induced safely and effectively with medications
(mifepristone followed by misoprostol).6 Currently, 80% of
abortions occur before 10 weeks’ gestation.5, 7 Thus, the
majority of US women seeking abortion care are eligible for
a medication abortion.
As pill-based protocols for medication abortion and miscarriage are safe and effective, internists should become familiar
with these options for managing such time-sensitive clinical
conditions. Historically, obstetrician–gynecologists and family medicine physicians have provided nearly all of the abortion
care in the USA. However, a recent survey found that only 7%
of obstetrician–gynecologists provided any abortions in the
preceding year, and 35% said they would not refer patients for
abortion services.8 In fact, there are only slightly more than
1500 abortion providers nationwide.9, 10 Many women seeking clinical services related to abortion and miscarriage must
travel considerable distances to obtain care—a particular burden for rural and low-income women.11, 12 Moreover, many
patients prefer to receive family planning services from a
familiar primary care provider rather than a clinician whom
they have never met.13–16 With nearly 100,000 currently practicing in the USA, general internists are in a unique position to
close the gap in access to medication management of abortion
and miscarriage.10
Since the US Food and Drug Administration (FDA) first
approved its use in 2000 for medication abortion, more than
3.7 million US women have used mifepristone in combination
with misoprostol for medication abortion.17 Although misoprostol alone can be used to expel pregnancy tissue, combining it with mifepristone increases its efficacy for both abortion
and miscarriage.18, 19 Thus, for both medication abortion and
medical management of early miscarriage, the standard of care
is to provide oral mifepristone followed by misoprostol tablets.4, 18 The use of medication for abortion and miscarriage
has evolved since the last review of abortion for generalists in
2004.20
We summarize the most recent evidence supporting mifepristone’s use with misoprostol for abortion and miscarriage.
We discuss the drug’s safety profile and common side effects,
resources for integration into clinical practice, and legal considerations. By learning how to prescribe mifepristone and
misoprostol for abortion and miscarriage, internists can meet
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the needs of reproductive-age patients and improve access to
timely care.

TERMINOLOGY

This review uses the term abortion to indicate an induced
abortion, meaning a medication or procedure to end a pregnancy. We use the term miscarriage to refer to early pregnancy
loss, defined as a non-viable, intrauterine pregnancy diagnosed by ultrasound before 13 weeks’ gestation.4

SEARCH STRATEGY

We reviewed the medical literature published in the English
language using PubMed and detailed search terms for medication abortion and miscarriage. The full list of terms used in
the search is included in the supplementary appendix. A
landmark National Academies of Science, Engineering, and
Medicine (NASEM) report on abortion published in 2018
reviewed more than 9000 peer-reviewed articles published
over 30 years.6 Our manuscript includes key articles from that
comprehensive report as well as studies published more recently (January 2017–December 2019), which had not been
included. Our search yielded 373 studies published during that
time period; of these, 59 studies were relevant to US practice
of general internal medicine.

MEDICAL MANAGEMENT OF ABORTION

First developed in France in 1982 and known as RU-486,
mifepristone has been extensively studied in the USA and
worldwide.21 An anti-progestin that competitively binds to
progesterone receptors, mifepristone can be used to detach
pregnancy tissue from the endometrium. Mifepristone alone
has limited effectiveness for medication abortion, but it is
highly effective when combined with misoprostol, a prostaglandin analogue, that induces uterine contractions and cervical dilation to aid in the expulsion of pregnancy tissue.
Table 1 Comparison of the US Food and Drug Administration
(FDA) Labeling for Mifepristone Followed by Misoprostol 2000 vs.
2016

Gestational age
limits
Mifepristone dose
and administration
Misoprostol dose
and administration
Timing of followup assessment
Location of followup assessment

Original FDAapproved regimen
(2000)

Updated FDAapproved regimen
(2016)

49 days’ gestation

70 days’ gestation

600 mg on day 1 in
clinic
400 mcg orally in
clinic on day 3 postmifepristone
7–14 days postmifepristone
In clinic required

200 mg on day 1 in
clinic
800 mcg buccally at
home 24–48 h postmifepristone
7–14 days postmifepristone
In clinic not required
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The US FDA first approved a regimen of mifepristone
followed by misoprostol in 2000 for medication abortion prior
to 49 days’ gestation. The original protocol required three inclinic visits and used a high dose of mifepristone (600 mg).22,
23
The details of this regimen are outlined in Table 1. Subsequent clinical trials indicated that a lower dose of mifepristone
(200 mg) followed by a high dose of misoprostol (800 mcg)
was as effective as the original regimen.21, 24, 25 Although
mifepristone followed by misoprostol is more effective the
earlier it is given in pregnancy and highest at < 42 days
(6 weeks), it remains 93% effective for abortions ≤ 70 days
(10 weeks) with 2.9% risk of continuing pregnancy.26–28
Consequently, in 2016, the FDA updated the mifepristone
label for termination of pregnancies up to 70 days (10 weeks)
gestation and reduced the number of mandatory in-person
visits to one (Table 1). Direct clinical observation of ingestion
of mifepristone and misoprostol is no longer necessary,
allowing for successful telemedicine programs.24, 26, 29 Although many patients are eager to complete the medication
regimen as soon as possible, taking misoprostol the same day
as the mifepristone is less effective than waiting 24–48 h.30, 31
Despite the new clinical protocol in 2016, the FDA made no
changes to the Risk Evaluation and Mitigation Strategy
(REMS) that has been in place for mifepristone since it was
originally approved in 2000.32 The REMS requires that (1)
clinicians register in the drug manufacturer’s central database
and (2) registered clinicians must order, store, and dispense
mifepristone instead of writing a prescription to be filled at a
retail pharmacy. These FDA requirements were placed to
ensure patient safety and that registered clinicians could only
dispense the medication if they could accurately determine
gestational age, diagnose ectopic pregnancy, and provide or
refer to emergency care if necessary.32 Clinical experts have
called for the FDA to remove the REMS from mifepristone to
allow pharmacy dispensing, as mifepristone’s safety profile is
superior to that of many over-the-counter medications.33, 34
Internationally, studies have shown that multiple doses of
misoprostol alone can be used off-label (800 mcg vaginally or
sublingually every 3 h for a total of 3 doses) to induce
abortions in the first trimester. 35 However, with this
misoprostol-only regimen, 7% of women had ongoing pregnancies, and 22% required a uterine aspiration procedure to
complete the abortion.35, 36 Given the lower efficacy rates and
greater need for follow-up procedures, a regimen of mifepristone followed by misoprostol remains the standard of care for
providing medication abortion. However, in settings where
access to mifepristone has been restricted, a misoprostol-only
regimen may be needed or preferred given its relative ease of
access (e.g., misoprostol does not require REMS protocol) and
lower cost (misoprostol costs $10–$15 whereas mifepristone
costs $50–100).37, 38
Overall, the use of mifepristone and misoprostol for medication abortion has been slowly rising in the USA. In 2017,
39% of all abortions before 10 weeks’ gestation were medication abortions.9 However, the vast majority of these occurred
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in free-standing abortion clinics (95%) rather than in primary
care settings.9 General internists who provide mifepristone
and misoprostol for their patients reduce practical barriers
and burdens for patients seeking time-sensitive care.

MEDICAL MANAGEMENT OF MISCARRIAGE

Up to one-third of all pregnancies end in miscarriage.39–41
When a pregnant patient presents with an early pregnancy loss
(often with bleeding and/or cramping), an ultrasound should
be used to confirm miscarriage and rule out other pregnancy
complications. Once the diagnosis of a miscarriage is confirmed and found to be < 13 weeks’ gestation, patients can be
offered expectant management, medical management, or a
uterine aspiration procedure.25 All are effective and result in
similar long-term outcomes.4 For patients who prefer to expedite the passage of their miscarriage but wish to avoid a uterine
aspiration, medical management is a reasonable approach.
Historically, clinicians have treated women experiencing
miscarriage with misoprostol 800 mcg (vaginally, orally, or
buccally) alone to stimulate uterine contractions and facilitate
passage of pregnancy tissue. However, up to 30% of women
treated with this misoprostol-only regimen required additional
doses of misoprostol or a uterine aspiration procedure,
prolonging physical and emotional recovery.42, 43 A 2019
Cochrane Systematic Review found vaginal misoprostol accelerated time to completion of miscarriage compared with
placebo or expectant management.43 Notably, it did not lead to
increased satisfaction or decreased physical symptoms (e.g.,
nausea, bleeding).43
Subsequent studies attempted to increase the effectiveness
of medical management of miscarriage by adding mifepristone
as a “pre-treatment” before misoprostol, in a regimen identical
to the combined regimen used for medication abortion.44, 45 A
2018 randomized, controlled trial compared pre-treatment
with mifepristone 200 mg followed by misoprostol 800 mcg
(intervention group) to misoprostol 800 mcg alone (control
group) and found that women pre-treated with mifepristone
were less likely to require subsequent uterine aspiration (8.8%
vs. 23.5%, RR 0.37, 95% CI 0.21–0.68).18 The intervention
group was more likely to complete passage of the gestational
sac within 4 days (83.8% vs. 67.1%, RR 1.25, 95% CI 1.09–
1.43). The number needed to treat with mifepristone to avoid
an intrauterine procedure was 6. Rates of adverse events were
low and similar in both groups.
A subsequent systematic review on miscarriage comparing
expectant management, medical management with misoprostol alone, medical management with mifepristone and misoprostol, and aspiration procedures found that medical treatments had similar effectiveness to surgical interventions and
that mifepristone with misoprostol is more effective than
misoprostol alone (RR 1.49, 95% CI 1.09–2.03).46 This finding has also been validated in international trials, and mifepristone pre-treatment has consistently led to improved efficacy

compared with misoprostol alone.47, 48 As a result, mifepristone pre-treatment is becoming the new standard of care for
medical management of miscarriage.
Recently, ACOG updated their practice bulletin on early
pregnancy loss to recommend a 200-mg oral dose of mifepristone be given 24 h before misoprostol administration “when
mifepristone is available”—recognizing ongoing obstacles to
accessing mifepristone in some communities.4 Clinically, use
of mifepristone followed by misoprostol for management of
abortion and miscarriage is nearly identical (Table 2). However, the use of mifepristone for miscarriage remains off-label.

INTEGRATION OF MIFEPRISTONE INTO PRIMARY CARE
PRACTICE

Ordering and Dispensing Medications
Although mifepristone is available in pharmacies in Canada
and many countries worldwide, this is not yet the case in the
USA. The US FDA currently requires that mifepristone be
ordered, stored, and dispensed by a registered clinician.23
Online resources outlining the steps needed to order mifepristone are readily available.51 Under federal guidelines, no
formal medical board certification or privileging is required.
Clinics that dispense mifepristone do not need to have an
ultrasound on site or the ability to perform a uterine aspiration
procedure.

Clinical Protocol and Resources for
Implementation
Any licensed physician (and in many states advanced
practice clinicians) can provide mifepristone and misoprostol.52 The key steps in providing mifepristone followed by misoprostol for either early abortion or miscarriage
are nearly identical (Fig. 1). The first step is to assess
gestational age via history of last menstrual period. Ultrasound is used to formally diagnose miscarriage but is not
required for abortion unless (1) the gestational age is
uncertain or (2) there is concern for ectopic pregnancy.53,
54
Pelvic examination is indicated only for those with an
uncertain gestational age (especially if there is concern it
is greater than 10 weeks) or concern for ectopic pregnancy.54 There are few contraindications to use of mifepristone and misoprostol (Box 1, 2).22 A history of cesarean
section does not preclude use of mifepristone followed by
misoprostol for either medication abortion or management
of miscarriage.55
Box 1 Contraindications to Mifepristone56
•
•
•
•
•
•
•

Adrenal insufficiency or chronic adrenal failure
Concurrent use of long-term corticosteroid therapy
Ectopic pregnancy
Bleeding disorder or use of anticoagulant therapy
Inherited porphyria
Allergy to mifepristone or misoprostol
Intrauterine device in place
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Table 2 Comparison of Mifepristone Followed by Misoprostol for Management of Medication Abortion Versus Early Miscarriage

Day 1 (in office)
History

Exam
Lab

Informed consent

Day 2+ (at home)
Patient initiates

Days 5–14
History
Lab

Medication abortion

Miscarriage

• Confirm last menstrual period correlates to GA less than 70 days
(ultrasound only needed if concern for ectopic pregnancy or uncertain GA)
• Counseling about pregnancy options
• Exclude contraindications (Box 1)
• Pelvic examination only considered if concern for ectopic
pregnancy or uncertain GA
• ± Baseline quantitative serum hCG for comparison
at follow-up visit
• ± Hemoglobin if concern for anemia
• ± STI testing if risk factors identified
• Ensure patient understands the process, alternatives, risks,
and benefits
• Required: sign manufacturer’s Patient Agreement Form
(available at earlyoptionpill.com)
• Dispense mifepristone 200 mg PO × 1

• Ultrasound to confirm diagnosis
• Counseling about miscarriage
management options

Take 800 mcg misoprostol buccally or vaginally 24–72 h after
taking mifepristone
• Ibuprofen 600 mg every 6 h as needed for cramping and pain
• Counsel patient on concerning symptoms and return precautions that
would require urgent evaluation (Box 2)

Take 800 mcg misoprostol vaginally
24–72 h after taking mifepristone

• Assess bleeding and symptoms consistent with passed pregnancy
and resolution of pregnancy symptoms
• Identify if any concerning symptoms are present (Box 2)
• Quantitative serum hCG should decline 50% by 3 days after medication
abortion and 80% by 7 days49, 50
• Ultrasound rarely indicated (e.g., concern for ectopic, ongoing pregnancy)

GA gestational age, hCG human chorionic gonadotropin, STI sexually transmitted infection

Box 2 Concerning Symptoms and Return Precautions22, 50,
54, 57, 58

• Excessive bleeding: soaking through 2 sanitary napkins per hour for 2
consecutive hours
• Lack of bleeding: no bleeding 24 h after taking misoprostol
• Infectious symptoms: flu-like symptoms that start 24 h after taking
misoprostol or fevers, chills, severe abdominal pain, and/or malodorous
discharge
• Pain: severe abdominal pain, cramping, and/or bloating
• Ongoing pregnancy symptoms: feeling pregnant (e.g., breast
tenderness, nausea) at the follow-up visit

Although, historically, Rh-negative women who sought
abortion in the USA were given Rhogam, current guidelines
state that Rh testing and Rhogam are not required if the

gestational age is less than 8 weeks.59 Moreover, a recent
study suggests Rhogam is likely unnecessary for medication
abortion and early miscarriage less than 10 weeks.60 Testing
for sexually transmitted infections is not required for low-risk
women seeking abortion or miscarriage management but
should be offered to those with risk factors. When treatment
is needed for a sexually transmitted infection, antibiotics can
be provided at the same time as mifepristone.
Patients should be educated about how to use misoprostol at
home. A free 1-h video-based online training (https://
abortionpillcme.teachtraining.org/) provides examples of primary care counseling about medication abortion and highlights key steps in providing mifepristone and misoprostol.

Inial Visit

Home

•History and counseling
•Lab tesng oponal
•Obtain and sign consent
•Dispense the ﬁrst medicaon:
MIFEPRISTONE

• Take the second medicaon:
MISOPROSTOL
• Take Ibuprofen as needed for
pain

Follow-Up
• Opons for conﬁrmaon:
History
Serum hCG
Ultrasound

Figure 1 Combining mifepristone and misoprostol to treat undesired pregnancy or miscarriage. hCG, human chorionic gonadotropin
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To reduce nausea, the patient medication guide from the
manufacturer has a useful illustration to show patients how
to use misoprostol buccally by placing two 200-mcg tablets in
each cheek pouch (the area between the cheek and gums) for
30 min, after which any pill remnants can be swallowed with
water.56 If the tablets are in place for less time (e.g., vomited),
patients may need to re-dose the misoprostol.54, 61 Other
common off-label but evidence-based regimens for patients
prone to nausea include placing misoprostol vaginally; tablets
placed in the vagina do not have to be removed after 30 min.62
For managing cramps with medication abortion, ibuprofen
is superior to acetaminophen.63 Ibuprofen taken as needed,
rather than scheduled, results in equal pain control with less
medication use.64 Although non-steroidal anti-inflammatory
drugs are first-line therapy and typically sufficient, oral narcotics are occasionally used as adjuvant therapy for pain
management.65 However, oral narcotics have not been shown
to reduce maximum pain scores or duration of maximum pain,
and they have not led to improved satisfaction among women
undergoing medical abortion; thus, narcotics should be used
with caution.66
After medication abortion or medical management of miscarriage, follow-up should be scheduled for 5–14 days after
taking mifepristone and can occur either in person, by telephone, or via electronic messaging (i.e., use of a patient
portal).54, 67–70 Follow-up involves assessing symptoms to
rule out ongoing pregnancy, such as breast tenderness and
nausea, as well as symptoms that could warrant further evaluation to rule out a complication (Box 2). If pregnancy continues after an attempted medication abortion, one must counsel patients about the teratogenicity of misoprostol.71
A number of approaches can be used to confirm a successful medication abortion, including patient self-assessment of
symptoms, repeated pregnancy testing, and ultrasound. Measuring serum human chorionic gonadotropin (hCG), a hormone produced in early pregnancy, before and after use of
mifepristone and misoprostol is more reliable than ultrasound.54, 72 Compared with baseline, serum hCG should decline 50% by 3 days after medication abortion and 80% by
7 days.49, 72 Although some clinicians opt to use ultrasound to
confirm complete passage of tissue, residual echogenic material in the uterus and endometrial thickening may be normal
and requires no intervention unless accompanied by cramping,
excessive bleeding, or concern for infection.54 Clinicians
should be aware that most over-the-counter urine pregnancy
tests utilize a cutoff level of hCG for pregnancy detection
instead of a range. Thus, standard pregnancy tests may remain
positive more than a month after a pregnancy ends and are not
helpful in detecting downward trends in hCG levels that would
indicate a successful abortion.54
Resources for integrating mifepristone and misoprostol into
clinical practice—including electronic health record templates, patient aftercare instructions, and an electronic listserv
that offers prompt responses to real-world questions—are
available from the Reproductive Health Access Project

(RHAP) with additional resources from the Training in Early
Abortion for Comprehensive Healthcare (TEACH) program,
the National Abortion Federation (NAF), and primary care
practice summaries.50, 54, 57 Although primary care is typically
team-based, given the rarity of adverse events following use of
mifepristone and misoprostol, some general internists (e.g.,
one author) offer these medications without asking colleagues
to take phone calls from their patients who have taken mifepristone. In rare cases when concern for ectopic pregnancy or
excessive bleeding arises, referral to a local gynecologist,
family physician, or emergency department is warranted.

Safety, Side Effects, and Adverse Events
The 2018 NASEM review concluded that primary care clinicians can safely provide medication abortion in ambulatory
settings without on-site ultrasound or emergency services.6
Clinical experience has shown mifepristone to be far safer
than antibiotics, antihypertensive agents, insulin, and many
other common primary care medications.6, 29, 50, 73 The use of
mifepristone followed by misoprostol to end a pregnancy is 14
times safer than continuing a pregnancy to term.74 Medication
abortion has no long-term adverse effects on health or fertility.75 In a prospective cohort study of nearly 1000 women
comparing those who received an abortion and those who
were turned away due to gestational age limits, women who
were turned away reported worse anxiety and mental health, as
well as worse self-reported physical health outcomes, which
persisted 5 years later.75, 76
Patients do not typically experience side effects after taking
mifepristone. In contrast, side effects generally occur after
taking misoprostol. Common side effects include 4–6 h of
severe cramping and vaginal bleeding that is heavier than a
typical menstrual period and often includes passage of clots.
After the initial 4–6 h, bleeding should gradually decrease and
spotting is common for up to 1–2 weeks77 Bleeding that
requires urgent evaluation or transfusion is very rare
(0.05%).26, 73 Given that bleeding is expected, the risk of
anemia should be considered prior to administration of mifepristone and misoprostol, and patients with a hemoglobin <
9.5 g/dl are generally advised to consider a uterine aspiration
procedure instead of a medication abortion.50, 78
Flu-like symptoms such as nausea, fever and chills,
vomiting, diarrhea, and malaise may occur and should last
less than 24 h. Patients should be advised to take non-steroidal
anti-inflammatory medication for pain management and call if
they experience concerning symptoms that could warrant urgent evaluation (Box 2). Patients who experience no or little
bleeding within 24 h of taking misoprostol should be advised
to call their clinician, as it could indicate a risk for ongoing or
ectopic pregnancy (< 0.6%).79 If a patient requires urgent
evaluation (Box 2), the first step is often an ultrasound to
identify whether pregnancy tissue remains in the uterus. If a
patient has retained pregnancy tissue on ultrasound, they can
generally be managed with a repeat dose of misoprostol;
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however, some individuals may opt for a uterine aspiration
procedure.54
Pelvic infections, such as endometritis and sepsis, are exceedingly rare, and prophylactic antibiotics are not routinely
recommended.80 Overall, only 0.5–0.9% of patients will need
treatment for infection and 0.04–0.9% require hospitalization.73 The need for IV antibiotics is extremely rare (0.006%
to 0.093%).73, 81 However, mifepristone has a black box
warning reminding providers that if a patient presents with
afebrile malaise, Clostridium sordellii should be considered.
C. sordellii can lead to toxic shock syndrome, and patients
may present with tachycardia, hypotension, and lab abnormalities (e.g., leukocytosis, hemoconcentration).82–84 Case reports
of fatal C. sordellii infections have been noted in patients
following medication abortion as well as live birth, stillbirth,
miscarriage, and procedures for cervical dysplasia. Therefore,
it remains unclear whether mifepristone or misoprostol truly
plays a causal role in clostridial infections though must be
considered given the associated morbidity and mortality.84

Legal Considerations
Although provision of mifepristone and misoprostol is clinically safe, medication abortion is increasingly regulated by
laws and policies at the federal and state level.52 In some
communities, restrictions may include gestational age limits,
physician-only prescribing, requiring the prescriber to be
physically on-site (e.g., precluding telemedicine), mandatory
waiting periods, mandatory counseling that may be inaccurate
and dangerous (e.g., reversal of medication abortions with
progesterone), and requirements for the physical characteristics of buildings in which abortions are allowed to occur.85, 86
An up-to-date, state-by-state resource is available online from
the Guttmacher Institute.52

states can easily integrate mifepristone with misoprostol into
their practice, thereby dramatically reducing stigma and other
barriers their patients may face in accessing time-sensitive
reproductive healthcare.
Take-Home Points
• Mifepristone and misoprostol are highly effective for medical
management of early abortion and miscarriage.
• Mifepristone and misoprostol can be safely integrated into primary
care settings and improve access to time-sensitive clinical services.
• Resources are readily available to support the provision of these
medications in clinical practice.
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