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ABSTRACT:
Background: Some women who take mifepristone, a progesterone receptor 
antagonist, in order to terminate their pregnancies, change their minds and 
desire to stop the medical abortion process.  There are only two articles in 
the medical literature documenting the reversal of the effects of mifepristone.
Objective: We present and analyze a series of women who attempted to 
reverse the effects of mifepristone by taking supplemental progesterone to 
determine if the reversal of the effects mifepristone with progesterone is 
possible and safe.  Additionally, we compare different progesterone regimens 
to determine relative efficacies.
Methods: This is a retrospective analysis of clinical data of 754 patients who 
decided to attempt to reverse the medical abortion process after taking mife-
pristone but before taking the second drug in the protocol, misoprostol. We 
followed the patients, who were given progesterone in an effort to reverse 
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the effects of mifepristone, and conducted statistical analyses to determine 
the efficacies of different protocols compared to a control mifepristone em-
bryo survival rate, derived from the literature.  
Results: Intramuscular progesterone and high dose oral progesterone were 
the most effective with reversal rates of 64% (P < 0.001) and 68% (P < 
0.001), respectively. There was no apparent increased risk of birth defects. 
Conclusions: The reversal of the effects of mifepristone using progesterone 
is safe and effective.

Introduction
Medical induced abortion utilizing mifepristone has been available in the Unit-

ed States since 2000. In 2014, 31% of non-hospital induced abortions were medical 
induced abortions.1  Some women decide to attempt to reverse the medical abortion 
process after taking mifepristone but before taking misoprostol, and inquire about the 
possibility of reversing the effects of mifepristone.2

The new FDA protocol, approved for medical abortion in 2016, involves the ad-
ministration of mifepristone 200 mg orally as a single dose, which leads to embryonic 
or fetal demise, followed 24-48 hours later by misoprostol 800 mcg buccally as a single 
dose, which stimulates myometrial contractions. The protocol is approved up to 70 
days after the first day of the last menstrual period.3 Misoprostol is part of the protocol 
because mifepristone alone has an incomplete abortion rate of 20-40%, as determined 
by the end point of complete expulsion.4  

Pharmacology
Mifepristone is a competitive antagonist of progesterone at the progesterone re-

ceptor (PR). It binds to the PR twice as avidly as progesterone.5 Mifepristone is an orally 
active compound with a nearly 70% absorption rate, but its bioavailability is reduced 
to approximately 40% because of the first-pass effect.6 

Demethylation and hydroxylation are catalyzed by CYP3A4; three metabolites retain 
biologic activity. The half-life of mifepristone is approximately 18-25 hours. Mifepristone 
and its metabolites can be measured up to 72 hours after an ingested dose.5 The half-life 
of progesterone is longer, approximately 25-55 hours.6,7

Effects of Mifepristone
By blocking progesterone receptors, mifepristone leads to the separation of the 

decidua basalis from the trophoblast. This separation diminishes the oxygen and nutri-
ents that can be delivered to the embryo or fetus by the maternal circulation and is the 
primary embryocidal and feticidal effect of mifepristone.4,8,9

In addition to this primary effect, mifepristone causes softening and dilatation of 
the cervix.4 It also leads to myometrial contractions,  increased myometrial sensitivity to 
prostaglandins4,10 and the disinhibition of prostaglandin synthesis by the myometrium.11
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Progesterone has been shown to have an autoregulatory effect on progesterone 
synthesis by the corpus luteum. Blocking progesterone receptors with mifepristone 
decreases progesterone secretion by the corpus luteum.12 

Logic of Using Progesterone to Reverse Mifepristone Effects
Mifepristone is a competitive inhibitor of the progesterone receptor. It is well 

known that receptor agonism and antagonism are parts of a dynamic process that can be 
influenced by changing concentrations of the agonist or antagonist. Therefore, it makes 
biologic sense that increasing the progesterone levels in a pregnant woman by giving 
supplemental progesterone would favor the agonist progesterone effects and blunt the 
abortifacient effects of mifepristone.

 An Animal Model
A Japanese rat study provides basic-science evidence of the ability of progesterone 

to negate the effects of mifepristone. In this experiment, one group of pregnant rats 
was given mifepristone while a second was given mifepristone and progesterone. In the 
group that only received mifepristone, only 33% of the pups survived. In the group that 
received mifepristone and progesterone, 100% of the pups survived.  Furthermore, the 
first group had characteristic changes in the myometrium and ovaries; the group that 
received the combination had no such changes.13 

Early Mifepristone Studies Reporting Continuing Pregnancy
When mifepristone was first studied as an abortifacient, misoprostol was not part of 

the protocol.  During the 1980’s, researchers determined that even though mifepristone 
was effective as an abortifacient, they believed it was necessary to add a prostaglandin 
analog to achieve a satisfactory complete uterine evacuation rate.4 We must emphasize 
that the definition of incomplete abortion is incomplete emptying of the uterus.14 Em-
bryo or fetus survival is not implied.

The earliest studies also revealed that some embryos survived mifepristone. Baulieu, 
the principal developer of the drug, stated that  at 4-7 weeks the percentages of efficacy 
of the regimen were approximately 70% for complete abortions, 20% for incomplete 
abortions and 10% for ongoing pregnancies (i.e., presumed embryo survival).  For 
gestations 8-10 weeks, the comparable rates were 50% for complete abortions, 35% 
for incomplete abortions and 15% for embryo survival.15 

In 2015, Grossman et al. published a review of the first case series of progesterone 
reversal of mifepristone, as well as 13 studies from the 1980’s, addressing continuing 
pregnancies after mifepristone. The authors concluded that there was insufficient evi-
dence to show that progesterone therapy improved survival over expectant management, 
based on the reported high ongoing pregnancy rates in some of these older studies.16 
However, closer scrutiny of the studies cited for high ongoing pregnancy rates reveals 
inadequate criteria for the diagnosis of continuing pregnancies. Many early researchers 
focused on an efficacy end point of complete uterine evacuation, and did not distin-
guish missed or incomplete abortions from continuing pregnancies (embryo or fetus 
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survival).17 Only eight studies cited by Grossman had criteria sufficient to determine 
embryo survival and showed continuing pregnancy rates of 8-25%.17

 A recent review found that 18 of the 30 articles investigating mifepristone 
monotherapy had adequate criteria to determine embryo survival.17 After eliminating 
duplicate publications, 12 studies were identified which utilized follow-up ultrasound  
to distinguish between incomplete or missed abortion and embryo survival at the end 
of the study period. The mean percentage of embryos surviving mifepristone among 
all studies was 12.6%.17 A single dose of 600 mg in five studies of early gestations 42-
49 days in 493 subjects showed survivals of 9.4-17.1%.17,18,19,20,21 Three studies of 58 
women with gestations <49 days, using the current predominant 200-300 mg doses, 
noted embryo survival rates of 10-23.3%.19,22,23,24 Four studies of 83 women included 
gestations up to 70 days, daily doses of 100-200 mg, and total doses 400-800 mg.; in 
three of these four studies, embryo survival was <25%.25,26,27,28,29,30,31 

Methods
This is a retrospective analysis of clinical data of a group of pregnant women who 

took progesterone in an effort to reverse the effects of mifepristone. The study was 
reviewed and approved by an institutional review board. The lead author contributed 
clinical data from a variety of clinical settings across the United States and several other 
countries for comparison.

Subjects were pregnant women who had taken mifepristone, but had not yet taken 
misoprostol, and were interested in reversing its effects. Subjects called an informa-
tional hotline linked to an informational website and staffed by nurses and a physician 
assistant. After receiving information about the reversal process, those who decided to 
proceed with reversal were referred to physicians and mid-level practitioners in their 
respective geographic areas for treatment. The women gave written informed consent 
for treatment to their respective treating medical professionals that included permission 
to track their data. Data were collected from the women themselves and from their 
treating healtcare professionals. 

Data were collected for different variables including gestational age at the time of 
mifepristone ingestion, mode of delivery of progesterone given, amounts of progester-
one received, birth defects and  preterm delivery. Progesterone was given in a variety 
of  regimens by the 325 different medical professionals who treated these women. 
The modes of delivery of progesterone were intramuscular injection of progesterone 
in oil, oral administration of micronized progesterone, vaginal use of oral micronized 
progesterone capsules, compounded micronized progesterone vaginal suppositories, 
progesterone vaginal gel and progesterone vaginal suppositories.

We selected a 25% embryo or fetus survival rate, if mifepristone alone is admin-
istered, as a control  because it is at the upper range of mifepristone survival rates and  
close to the 23% survival rate of the one early study that used a single 200 mg dose, 
the dose currently favored for medical abortions.17  This study is designed to ascertain 
which progesterone treatments clinicians have offered to women seeking mifepristone 
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reversal that demonstrate efficacy beyond the 25% embryo survival rate, and compares 
the relative efficacies of different treatment protocols to the historic control.

Results
From June 24, 2012 to June 21, 2016, 1,668 calls were received by the hotline 

from women who had taken mifepristone and were interested in reversal. Seven hundred 
fifty-four (45%) actually initiated progesterone therapy. 

Subjects were included in the study if they were 72 hours or less post-mifepristone 
and had not taken misoprostol; 38 (5%) did not meet these criteria. Of the women 
who started progesterone therapy and met inclusion criteria, 116 (15.4%) were lost 
to follow-up at some point.  Of those,112 (14.9%) were lost to follow-up prior to 20 
weeks gestation and were excluded from the analysis. Four (0.5%) women remained 
pregnant with viable fetuses but were lost to follow-up after twenty weeks gestation and 
were included in the analysis as reversals.

Fifty-seven (7.6%) of the women, after starting progesterone therapy, changed their 
minds again and either took misoprostol to complete the medical abortion or procured 
surgical induced abortion. Of those 57, 39 (5.2%) chose to complete abortion medically 
with misoprostol, seven (0.9%) procured surgical abortions and 11 (1.5%) completed 

abortion by unspecified means. These were not included in the analysis as they chose 
to no longer attempt reversal. See Figure 1.

Women who delivered babies after progesterone therapy or who were lost to 
follow-up after 20-weeks gestation were considered to have reversed their medical 
abortions, since any pregnancy loss after 20 weeks would be unlikely to be attributable 
to the early mifepristone exposure.  The data analysis was accomplished using the Sta-
tistical Hypothesis Test on a population proportion.

Reversal Reversal Failed

Figure 1

754 initiated progesterone
+

Excluded: 207 (27%)
◆ If >72 hours post mifepristone or ingested

misoprostol pre-progesterone:38 (5%)
◆ Lost contact <20 weeks gestation:112 (15%)
◆ Chose to complete abortion:❘ 57 (8%)

547 eligible for analysis

Figure 1
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After exclusions, there were 547 patients with analyzable outcomes who underwent 
progesterone therapy. There were 257 births (47%). Another four were pregnant with 
viable fetuses but were lost to follow-up after 20 weeks gestation (0.7%). The overall 
rate of reversal of mifepristone was 48%.

Two subgroups had the highest reversal rates. Those who received progesterone 
intramuscularly (IM) initially or exclusively had a 64% reversal rate. One subject in 
this group had an undocumented number of injections. The high-dose oral subgroup 
received oral progesterone, 400 mg twice a day for three days, followed by 400 mg once 
a day until the end of the first trimester and had a reversal rate of 68%, similar to the IM 
group. These survival rates compare favorably with published embryo and fetal survival 
rate of 25%, if no treatment is attempted,17 the rate  used as a control.  See Table 1.

The gestational age at the time of ingestion was directly related to reversal success. 
See Table 2. This is not surprising since mifepristone embryocidal and feticidal rates fall 
with advancing gestational age.33 

There was no correlation between maternal age and rate of reversal. In the subset 
of records noting time intervals, the time between mifepristone ingestion and the first 
progesterone dose was not statistically significant in relation to the success rate for 
reversals attempted within 72 hours of mifepristone injection.  

Birth Defects
There were seven reported birth defects in the women who had reversals and 

follow-up after their deliveries for a rate of 7/257 (2.7%). See Table 3. This is equal to 
the birth defect rate in the general population of approximately 3%34 and suggests that 
there is no increased risk of birth defects in babies born after mifepristone reversal.

Preterm Delivery
There were seven deliveries at <37weeks for a preterm delivery rate of 2.7%. The 

United States average is 10%.35

Multiple Gestations
There were nine sets of twins (4.3% of the pregnancies). There were no higher 

order multiples.

Discussion

Progesterone Safety
Progesterone is a naturally occurring hormone produced by the corpus luteum 

and by the placenta, and is essential for maintenance of the maternal fetal interface 
of pregnancy. It has been used safely in pregnancy for over 50 years.36 The American 
Society of Reproductive Medicine states that no long-term risks have been identified 
when progesterone is used in pregnancy.37 The FDA has given progesterone a category 
B rating in pregnancy, in contrast to synthetic progestins.38  
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A recent retrospective study of a Danish infertility cohort suggested a possible in-
creased risk of acute lymphocytic leukemia and sympathetic neural tumors in children 
born to mothers who had taken progesterone during pregnancy and before pregnancy. 
The increased risk was greatest in women who had taken progesterone for three or more 
cycles.39 However, the infertility population examined in the Danish study, exposed to 

Table 1: Reversals Compared to Reported Control of 25%  
Survival if No Treatment Undertaken

All Groups 547 261 286 48% <0.001 0.44-0.52

High Dose Oral 31 21 10 68% <0.001 0.51-0.84

Intramuscular, All groups 125 80 45 64% <0.001 0.56-0.72

IM, 1 Injection 50 24 26 48% <0.001 0.34-0.62

IM, 2-5 Injec. 36 21 15 58% <0.001 0.42-0.74

IM, 6-8 Injec. 9 9 0 100% <0.001 0.67-1

IM, 9-10 Injec. 10 9 1 90% <0.001 0.77-1.0

IM, 11 or More Injec. 19 17 2 89% <0.001 0.76-1.0

Oral, 

All Groups

119 64 55 54% <0.001 0.45-0.63

Oral Caps Vaginally, 

All Doses

156 61 95 39% <0.001 0.31-0.47

Vaginal

Suppository

34 11 23 32% 0.161 0.17-0.48
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many cycles of progesterone and other medications, differs significantly from our pop-
ulation of fertile women who had a single exposure to progesterone. 

Mifepristone Teratogenicity
While previous human studies are not large in number, the available evidence 

suggests that mifepristone is not teratogenic.4,40,41 The American College of Obstetricians 
and Gynecologists (ACOG) Practice Bulletin March 2014 states that there is no evidence  
that mifepristone is associated with teratogenicity.42 Our data set, the largest of babies 
exposed to mifepristone in utero, also indicates that the birth defect risk in women who 
have reversed mifepristone abortions is no higher than the risk in the general population.

Study Limitations
This study is limited in that it is not a randomized placebo-controlled trial. However, 

a  placebo-controlled trial in the population of women who regret their abortion and 

Table 3: Birth Defects

Port Wine Stain 1

Bilateral Absent Toe 1

Unilateral Two Absent Fingers 1

Choroid Plexus Cyst 1

Cystic Kidney 1

Unilateral Failed Hearing Test 1

Heart Murmur  1

Table 2: Gestational Age Compared to Reversal Rate

5 weeks 76 19 57 25% 0.5 0.15-0.35
6 weeks 113 52 61 46% <0.001 0.37-0.55
7 weeks 102 50 52 49% <0.001 0.39-0.59
8 weeks 88 54 34 61% <0.001 0.51-0.72
9 weeks 30 23 7 77% <0.001 0.62-0.92
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want to save the pregnancy would be unethical.  Furthermore, although the number of 
women lost to follow-up was small, it could have affected the results. In addition, some 
data collection was incomplete.

One potential confounding variable is the use of ultrasound to select for living 
embryos prior to the first progesterone dose. It is possible that those embryos who were 
alive at the time of sonogram may have survived without progesterone therapy.  How-
ever, our study also included some women who started progesterone therapy prior to 
sonographic documentation that the embryo was alive. Undoubtably, this group included 
women who already had an embryonic demise prior to initiation of progesterone therapy.  
Inclusion of these women would falsely lower the success rate of progesterone therapy. 
The numbers of women who received or did not receive ultrasound exams prior to ini-
tiating therapy were not available to our researchers. If ultrasound is readily available, 
sound practice would dictate that embryonic or fetal viability should be confirmed, or at 
least suggested, before treatment is started in order to avoid giving women progesterone 
unnecessarily and to exclude  ectopic pregnancy before starting progesterone therapy. 

Conclusions
The use of progesterone to reverse the effects of the competitive progesterone re-

ceptor blocker, mifepristone, appears to be both safe and effective. Progesterone therapy 
makes biologic sense, has been previously published as effective in an animal model and 
is supported by this case series which demonstrates a statistically significant difference 
in survival between treatment groups and the historic control. Mifepristone is embryo-
cidal and feticidal but not teratogenic; progesterone is not associated with birth defects.

Based on these new data, two reasonable protocols can be suggested for women 
who seek to reverse the effects of mifepristone:

1. Progesterone micronized 200 mg capsule two by mouth as soon as possible and 
continued at a dose of 200 mg capsule two by mouth twice a day for three days, followed 
by 200 mg capsule two by mouth at bedtime until the end of the first trimester; and

2. Progesterone 200 mg intramuscular as soon as possible and continued at a dose 
of 200 mg intramuscular once a day on days two and three, then every other day for a 
total of seven injections. Some clinicians may choose to continue intramuscular treatment 
longer since this recommendation is based on relatively small numbers.

Recommendations for Future Research
We propose that further research employing randomized controlled trials compar-

ing progesterone doses and routes of administration are needed to confirm which mode 
of delivery, dose and duration of progesterone therapy is most efficacious and carries 
the least burden for the patient.

The authors wish to acknowledge Sara Littlefield for her diligence in gathering 
and preparing data and assisting with organizational tasks.
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Rita Driggers, MD, FACOG

PRETERM BIRTH INTERVENTIONS REVIEWED

The prevalence of preterm births has dropped in recent years, but more than 11 percent of U.S. infants are delivered before
37 weeks of gestation. More than 450,000 babies were born preterm in 2012, one in every nine deliveries.

“Preterm birth is the largest single cause of infant death in this country,” said Rita
Driggers, MD, FACOG, associate professor of gynecology and obstetrics at The Johns
Hopkins School of Medicine. “It is also the leading cause of neurological defects in
infants. Our goal is simple: prevent preterm birth.”

Dr. Driggers discussed the variety of interventions available to deal with preterm birth
during a clinical seminar on “Preterm Birth: Cerclage, 17-OH-P, Vaginal Progesterone,
Tocolyze, or Cross Your Fingers?” Crossing your �ngers is never a good option, she
said, but the others have a place in reducing preterm birth.

The mechanisms of preterm birth remain a mystery. Contributing factors include
uterine overextension, cervical insu�ciency, low maternal weight, nutritional
insu�ciency, stress, tobacco use, recreational and illicit drug use, allergic disorders,
hormonal changes and vascular factors.

Universal cervical ultrasound screening could help identify women at risk for cervical
insu�ciency, Dr. Driggers said. Johns Hopkins Medicine has a prenatal screening
program that begins with abdominal ultrasound.

If the cervix is 35mm or larger, usual prenatal care is appropriate. Women with a small cervix may be candidates for vaginal
ultrasound screening, which provides a more accurate measurement. Women with a short cervix may be candidates for
vaginal progesterone starting between 16 and 24 weeks.

While ACOG does not support universal screening, the College advises appropriate quality control measures and
sonographers credentialed by either the Fetal Medicine Foundation or the Cervical Length Education and Review Program
when screening is used.

Other preventative measures include halting elective deliveries prior to 39 weeks, encouraging women to remain on
contraception to extend the time between pregnancies, counseling to aid smoking and drug use cessation, nutritional
support, and psychosocial support as needed.

No known treatments are effective in preventing preterm birth for twins, Dr. Driggers said. There are a variety of
interventions that can reduce preterm births, delay preterm delivery and reduce morbidity and mortality in preterm babies.

Intramuscular progesterone, or 17-alpha hydroxyprogesterone caproate, better known as 17-OH-P or 17P, can help prevent
preterm birth in women with a history of preterm births. Physicians don’t use 17P in women who do not have a history of
preterm birth or who are carrying more than one fetus.

For women who have no history of preterm birth but are at risk due to a short cervix, vaginal progesterone is the agent of
choice. Vaginal progesterone has shown a 45 percent reduction in preterm births in women who are carrying a singleton. It
has shown no bene�t for women carrying twins in clinical trials.

Cerclage has been shown to reduce preterm birth in women with a short cervix carrying a singleton. “Short” is either less
than 15 cm or less than 25 cm, depending on the trial. But cerclage can more than double the risk of preterm birth in women
carrying twins.

Small studies suggest that a pessary can also be effective in preventing preterm birth in women with a short cervix. More
data are needed, Dr. Driggers said, and more than 20 clinical trials are under way.

Tocolytics can delay preterm labor up to seven days, she said. There are no data showing differences in effectiveness
between beta agonists, calcium channel blockers, or NSADS, the three classes of tocolytics approved in the United States.

Magnesium sulfate given during delivery can reduce the risk and severity of cerebral palsy.
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Figure  85-Ba:  Page  1 of the  Pope  Paul VI  Institute Teaching  Guide  for  Progesterone  Intramuscular   Injections 

POPE PAUL VI INSTITUTE TEACHING 
GUIDE FOR PROGESTERONE 

INTRAMUSCULAR INJECTIONS 

You will need for each injection: 

1. 1 sterile 3-cc. syringe with an attached 22 gauge  1 ½” needle.

2. 1 18 gauge  1 ½” needle (this may be used to draw up two)

3. Alcohol wipes or alcohol bottle and cotton

4. Progesterone vial

Your dosage is ______________________________________________ 

1. DRAWING UP THE MEDICATION

a. Calculate correct amount of medication.  There are two dilutions of   Progesterone.

The dilution is either 50 mg/cc or  100 mg/cc.  Therefore the volume given depends on the dilution 
used.  Check your bottle label.  Do not draw up or inject more than 2 cc in an injection site. 

b. While in the wrapper, twist off the needle and take out the syringe, leaving the needle in the
sterile wrapper. 

c. Place an 18-gauge needle on the syringe.

d. Scrub the rubber cap of the vial with an alcohol wipe. Gently roll the vial.

e. Pull back the plunger of the syringe to draw an amount of air into the syringe equal to the

amount of medication to be given.  Remove the needle cover and carefully inject air into the air 

portion of the vial (this prevents bubbles). 

f. Withdraw the correct amount of the medication - this may be difficult  because of the

thickness of the solution.   Flick the syringe with your finger to remove the air bubbles. 

g. Remove the needle from the vial and replace the needle cover.

h. Remove the  18-gauge needle and replace the 22-gauge needle.

2. SELECT THE SITE FOR INJECTION

The dorsogluteal sites are used for  progesterone injection because  these  muscles are thick 
and permit injections of larger quantities of medicine. 

a. The site may be located by dividing the buttock into quadrants.

b. The injection is given in the outer aspect of the upper outer quadrant of the buttock 2-3
inches below the crest of the ileum. 
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c. For an IM injection, the patient may stand, lie face down, or on her side. In all

cases the muscle should be relaxed (no weight bearing when standing). If lying down, 

toes should be pointed inward; if on side, leg should be bent. 

d. The muscle is palpated and the skin is wiped with an alcohol wipe. (Let the alcohol

dry!). 

e. The skin is held taunt and the needle is inserted at a 90-degree angle in a quick dart 

like motion. When the needle is inserted smoothly and firmly, this is a relatively painless 

procedure. 

f. The hand holding the skin is then moved to hold the syringe firmly. Pull the plunger

back in order to make certain the needle has not entered a blood vessel. (If small 

bubbles appear in the syringe - continue on; if blood appears, remove the syringe, 

change needles and start over). 

g. Holding the syringe steady, inject the medicine slowly (60-90 seconds for 1 cc and 90-

120 for 2 cc). The slower the medicine is injected, the lesser the localized reaction. The 

medicine may be difficult to inject because of its thickness. Continue slowly. If difficulty 

is still encountered, the needle may be drawn back ¼ to ½  inch.  The rest of the medicine 

may then be injected. 

h. The needle is then removed quickly and the area can be massaged gently with a

cotton ball to help absorption of the medication. Recap the used needle. Discard all 

needles and syringes carefully. 

i. Progesterone does not need to be refrigerated.

J .  If discomfort occurs, a heating pad to injection site or hot tub soaks may help. 

NEVER INJECT INTO SWOLLEN, REDDENED, OR BRUISED AREAS. NEVER 

INJECT MORE THAN 2 CC'S IN AN INJECTION SITE. 

CALL THE NURSES IF YOU  HAVE ANY QUESTIONS 

Figure 85·8b: Page 2 of the Pope Paul VI Institute Teaching Guide for Progesterone Intramuscular Injections (Graphic reprinted 

with permission from: Hosley JB and Molle-Matthews EA. Pocket Guide to Medical Assisting. Lippincott Williams & Wilkins, 

Philadelphia,  1999. p200). 
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Embryo Survival after 
Mifepristone: A Systematic 

Review of the Literature
Mary L. Davenport, M.D., M.S., F.A.C.O.G.,* George Delgado, M.D., 
F.A.A.F.P.,** Matthew P. Harrison, M.D.,*** and Veronica Khauv, B.S.

ABSTRACT:
Rationale: Mifepristone was approved in 2000 by the FDA as an alternative 
to surgical abortion. In the predominant two drug abortion regimen, mife-
pristone is followed by misoprostol after one to two days.  Little has been 
published on the survival of living embryos after exposure to mifepristone 
alone. This review of the literature is undertaken to summarize available 
studies that define embryo survival after mifepristone. This review defines 
baseline continuing pregnancy rates after mifepristone, to aid in determining 
the therapeutic value of supplemental progesterone for women desiring to 
continue their pregnancy. 
Methods: PubMed and the Cochrane Database were searched through March, 
2016 for articles that depicted embryo survival after ingestion of mifepri-
stone as a single agent. Further studies were found in the reference lists 
of relevant articles and review articles. The relevant studies that verified 
embryo survival utilized ultrasound as a criterion for continuing pregnancy.
Results: Of 1855 studies found, 30 studies using mifepristone as a single 
agent were selected for review. 18 met criteria describing embryo survival. 
Mifepristone was lethal over a wide range of doses and gestational ages; 
surviving embryos were present over a similar range.  Survival rates using 
total doses of 200-300 mg ranged from 10-23.3%. In the one study using 

*Medical Director, Magnificat Maternal Health Program; address correspondence to mdavenport@
mdavenportmd.com

**Voluntary Associate Clinical Professor, Department of Family Medicine and Public Health, School 
of Medicine, University of California, San Diego.

*** Associate Director, COLFS; Clinical Instructor, Campbell School of Osteopathic Medicine; Med-
ical Director, Belmont Abbey Student Health Center; Hospitalist, Novanthealth Rowan Regional Medical 
Center. 
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the current prevailing 200 mg single dose regimen, embryo survival was 
23.3%. Regimens with total doses ≥400 mg had embryo survivals ranging 
from 0-18.1% when followed ≥14 days post mifepristone, and 0-50% when 
followed for 6-8 days after mifepristone. Embryo survival in studies includ-
ing gestations up to 70 days was ≤25% in three of four studies.
Conclusion: This literature review shows that mifepristone is an effective 
embryocidal agent at doses ranging from 200 mg to 600 mg.

____________________________________

Mifepristone was developed in the 1980’s as an anti-progesterone steroid for first 
trimester abortion and an alternative to surgical abortion.  A second drug, a prosta-
glandin, was added to abortion regimens because mifepristone alone did not produce 
a sufficiently high rate of complete abortions for clinical use. Since the introduction of 
this two drug abortion regimen in Europe and China, and FDA approval of mifepri-
stone in the U.S. in 2000, the use of medical abortion has increased world-wide. In 
the U.S., medical abortion accounted for 31% of all outpatient abortions and 45% of 
abortions before nine weeks gestation in 2014.1 The earliest studies on mifepristone 
showed that the drug was effective as an abortifacient in most instances, even when it 
failed to evacuate the uterus completely. Clinical mifepristone trials after 1986 added a 
prostaglandin agent for efficacy. Most of these early trials showed that a proportion of 
embryos survived mifepristone.

Some women regret their abortion decision soon after ingesting mifepristone but 
before taking misoprostol, and make a personal decision to interrupt the two drug 
protocol.2 A therapy using progesterone for reversing the effects of mifepristone was 
developed for these women (abortion pill reversal or APR), to promote embryo surviv-
al.3 This review is undertaken to characterize the baseline rate of surviving pregnancies 
after mifepristone from the original literature. This will aid in assessing the therapeutic 
value of supplemental progesterone for women desiring to continue their pregnancy.

Development of Mifepristone for Medical Abortion 
Methods of medical abortion for first trimester pregnancy were sought since the 

1950’s. Early efforts involved folic acid antagonists and prostaglandin analogues.4 Sub-
sequent research in fertility control focused on the role of progesterone, as its name 
suggests (pro-gestation), in supporting pregnancy. Csapo demonstrated in 1973 that 

1 Jones RK, Jerman J. Abortion incidence and service availability in the United States, 2014. Perspec-
tives on Sexual and Reproductive Health, 2017, 49(1).

2 Bernard N, Elefant E, Carlier P et al. Continuation of pregnancy after first-trimester exposure to 
mifepristone: an observational prospective study. BJOG.; 2013;120(5):568-74. 

3 Delgado G, Davenport ML. Progesterone use to reverse the effects of mifepristone. Ann Pharmacother. 
2012; 46(12):46.

4 Creinin M, Danielsson  G. Medical abortion in early pregnancy. In Paul M, Lichtenberg ES, Borgatta 
L et al.,eds. Management of Unintended and Abnormal Pregnancy: Comprehensive Abortion Care. Blackwell 
Publishing Ltd  2009;111-112.
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removal of the corpus luteum and resultant withdrawal of progesterone caused expulsion 
of the embryo; replacement of progesterone resulted in embryo survival.5 Csapo also 
sought reversible fertility control, and developed anti-progesterone antibodies for this 
purpose. Rats were given an anti-progesterone serum to cause abortion; if progesterone 
was given three hours after the abortifacient preparation, although not as late as six 
hours, abortion was prevented.6,7

The discovery that steroids exerted their actions principally through hormone 
receptors led to an explosion of research in the 1960’s and 1970’s.8 The definitive 
description of the progesterone receptor in 1970 was an important milestone, leading 
eventually to the search for compounds that could antagonize progesterone’s role in ovu-
lation, nidation, and support of pregnancy.9 Roussel-Uclaf laboratories in Paris initiated 
a major program of chemical and biological research to develop a broad range of new 
steroid molecules with hormonal and anti-hormonal actions. As part of this agenda, 
Teutsch synthesized mifepristone (RU-486) as a glucocorticoid receptor binder in 1980. 
When it was discovered that this compound was also a progesterone receptor antag-
onist, mifepristone was rapidly investigated for abortifacient potential. As an effective 
abortifacient, mifepristone was recognized as a major breakthrough with potential for 
a significant impact on human fertility control.10,11

After the discovery of mifepristone, research proceeded at a rapid pace. The po-
tential of mifepristone as a reversible agent of fertility control as a menstrual regulator 
and post-coital menses inducer was explored, in addition to its use as an agent for early 
abortion. Its toxicology, pharmacokinetics, potential in mapping steroid receptors, 
myometrial and endometrial effects, and effect on other endocrine conditions such as 
Cushing’s disease were analyzed. Roussel-Uclaf supplied mifepristone to researchers in 
Europe, China, Japan, and North and South America for rodent, primate and human 
experiments.

In an early experiment Yamabe demonstrated the ability of supplemental proges-
terone to block mifepristone abortions in rats. After four days 66.7% of rats given mife-
pristone alone aborted, but 100% of rats given progesterone in addition to mifepristone 

5 Csapo AI, Pulkkinen MO, Wiest WG. Effects of luteectomy and progesterone replacement therapy in 
early pregnant patients. Am J Obstet Gynecol. 1973;115(6):759-65.

6 Csapo, AI, Erdos T. The critical control of progesterone levels and pregnancy by antiprogesterone. 
Am J Obtet Gynecol. 1976; 126 (2):598-601.

7 Csapo, AI, Erdos T. Prevention of the abortifacient action of antiprogesterone by progesterone. Am J 
Obtet Gynecol. 1977; 128(2):212-4. 

8 Fannon SA, Vidaver RM, Marts SA. An abridged history of sex steroid hormone receptor action. J 
Appl Physiol. 2001; 91(4): 1854-59.

9 Milgrom E, Atger M, Baulieu EE. Progesterone in uterus and plasma. IV. Progesterone receptor(s) in 
guinea pig uterus cytosol. Steroids. 1970 ;16(6):741-54. 

10 Teutsch G. Analogues of RU-486 for the mapping of the progestin receptor: synthetic and structural 
aspects.  In Beaulieu EE, Siegel S, eds.The Antiprogestin Steroid RU 486 and Human Fertility Control. New 
York, Plenum;1985: 249-258.

11 Initially named RU-38486, the 38,486th compound synthesized by Roussel-Uclaf from 1949 to 
1980; the name was later shortened to RU-486. 
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failed to abort.12 This study demonstrated that mifepristone blockage of progesterone 
receptors was reversible, and that progesterone rescue could block the abortifacient 
effect of mifepristone if given soon after mifepristone dosing.

An important early symposium on mifepristone in Bellagio in 1984 published 
mifepristone research in The Antiprogestin Steroid RU 486 and Human Fertility Control.13  
At this symposium it was already becoming apparent that, although mifepristone was 
an effective abortifacient, it did not result in a sufficient percentage of complete abor-
tions (total evacuation of the uterus) to be clinically useful as a single agent. In the late 
1980’s, prostaglandins were added to mifepristone regimens to achieve a higher rate of 
complete abortion and this method of abortion was promoted for gestations up to 49 
days. Simpler regimens of single dose mifepristone were used, and in the 1990’s studies 
were performed using two drug mifepristone-prostaglandin regimens in later gestations 
up to 63 days. The FDA approved a regimen of 600 mg mifepristone and 400 mcg oral 
misoprostol up to 49 days in 2000; the regimen was revised in 2016 to consist of 200 
mg mifepristone and 800 mcg buccal misoprostol for use in gestations up to 70 days.14 
In the United States mifepristone is not available in retail pharmacies, and is always given 
by abortion providers under direct observation. At the time of mifepristone ingestion, 
misoprostol is typically dispensed for home use after 1-2 days.

Mechanisms of Action of Mifepristone
Early research demonstrated the ability of mifepristone to abort pregnancies by 

several mechanisms.  The primary mechanism is binding to the endometrial progester-
one receptor, causing deterioration of the maternal decidua, and resulting eventually in 
detachment of the embryo from the endometrium.15  Mifepristone also softens the cervix, 
either as a primary effect or possibly due to detachment of the embryo causing pros-
taglandin release, facilitating abortifacient action.16 The rise of prostaglandin following 
administration of mifepristone was measured in initial mifepristone investigations.17,18 
Other early mifepristone studies measured an increase in uterine contractility following 

12 Yamabe, S. Katayama K, Mochizuki M. The effect of RU 486 and progesterone on luteal function 
during pregnancy. Nihon Nalbunpi Gakkai Zasshi. 65:497-511.

13 Beaulieu EE, Siegel S, eds. The Antiprogestin Steroid RU 486 and Human Fertility Control. New York: 
Plenum; 1985

14 United States Food and Drug Administration. Mifeprex (mifepristone) information. March 30, 2016.
15 Beaulieu EE.  RU-486: An antiprogestin steroid with contragestive effect in women. In:Baulieu EE, 

Siegel S,eds: The Antiprogestin Steroid RU 486 and Human Fertility Control. New York, Plenum, 1985:2-6.
16 Baulieu EE. Contragestion with RU 486: a new approach to postovulatory fertility control. Acta 

Obstet Gynecol Scand Suppl. 1989. 149: 5-8.
17 Herrmann WL, Schindler AM, Wyss R  et al. Effects of the antiprogesterone RU 486 in early preg-

nancy and during the menstrual cycle. In Beaulieu EE, Siegel S,eds. The Antiprogestin Steroid RU 486 and 
Human Fertility Control. New York, Plenum; 1985:179-198.

18 Somell C, Olund A. Induction of abortion in early pregnancy with mifepristone. Gynecol Obstet 
Invest 1990;30(4):224-27.
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mifepristone ingestion, in aiding expulsion of the pregnancy.19,20 The Bellagio symposium 
included papers discussing both the primary mifepristone effect on the endometrium, 
as well as the secondary mechanisms of abortifacient effect of mifepristone, including 
effects on cervix, myometrial contractility, prostaglandins, and hypothalamic and pi-
tuitary effects in animal and human subjects.21 Additional early research by Das and 
Catt found that mifepristone acted on placental tissue in vitro and reduced hormone 
secretion; this effect was reversed by administration of additional progesterone.22

Further animal and human studies in more recent decades have elucidated other 
important actions of mifepristone. Niinimaki in 2009 demonstrated that ingestion of 200 
mg mifepristone caused a shrinkage in ovarian volume two days after administration, 
in pregnancies up to 63 days.23 Other researchers have specifically studied the effect of 
mifepristone on VEGF protein. VEGF protein, involved in angiogenesis and formation of 
blood vessels, has receptors in the decidua, placental tissue, and ovary, and is critical to 
the development of vasculature throughout pregnancy. It affects downstream signaling in 
numerous pathways. Mauro found that mifepristone impaired VEGF production, blood 
vessel network, and remodeling in the ovarian follicle.24 Wan showed that mifepristone 
suppressed VEGF expression in chorionic villi.25 Additionally, mifepristone VEGF effects 
may have delayed repercussions for pregnancy. Mice subjected to repeated mifepristone 
abortions were found to have reduced placental VEGF expression in subsequent preg-
nancies and a significantly increased incidence of pregnancy loss. A key modulator of 
VEGF in angiogenesis is TSP-1. Mifepristone has been found to inhibit and progesterone 
to enhance TSP-1 mRNA in endometrial-derived Ishikawa cells.26 These examples are 
not an exhaustive summary, but instead a representative sample of the prolific literature 
on the actions and molecular biology of mifepristone. It is apparent that mifepristone 
ingestion can compromise pregnancy integrity by several mechanisms and in multiple 
target organs, usually involving progesterone receptor blockade.

19 Bygdeman M, Swahn ML. Progesterone receptor blockage: effect on uterine contractility and early 
pregnancy. Contraception. 1985; 32(1):45-51.

20 Swahn ML  Cekan S, Wang V et al. Pharmacokinetic and clinical studies on RU-486 for fertility 
regulation. In Beaulieu EE, Siegel S,eds.The Antiprogestin Steroid RU 486 and Human Fertility Control. New 
York, Plenum;1985. 249-258.

21 Beaulieu EE, Siegel S ,eds. The Antiprogestin Steroid RU 486 and Human Fertility Control. New York, 
Plenum, 1985. 

22 Das C, Catt K. Antifertility actions of the progesterone antagonist RU 486 include direct inhibition 
of placental hormone secretion. Lancet. 1987; 330 (8559):599-601.

23 Niinimaki M, Ruokonen A, Tapaneinen JS  et al. Effect of mifepristone on the corpus luteum in early 
pregnancy. Ultrasound Obstet Gynecol. 2009; 34 (4):448-453. 

24 Mauro A, Martelli A, Berardinelli P et al. Effect of antiprogesterone RU486 on VEGF expression 
and blood vessel remodeling on ovarian follicles before ovulation. PLOS One. 2014. Vol 9; 4: 1-13. Doi.
org/10.1371/journal.pone.005910.

25 Wan H, Liu H, Xi N et al. Effect of tamoxifen combined with mifepristone on VEGF and TGF-β_1 
expression in early pregnancy chorionic villi. Reproduction and Contraception. 2007-03.

26 Mirken S, Archer DF. Effects of mifepristone on vascular endothelial growth factor and thrombo-
spondin-1 mRNA in Ishikawa cells: implication for the endometrial effects of mifepristone. Contracep-
tion. 2004;70(4):327-33.
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Role of Ultrasound
 In determining the success or failure in mifepristone as an abortifacient, ultrasound 

technology is crucial in ascertaining embryo survival. Clinical use of ultrasound began 
in the 1960’s. The gestational sac and its growth in early pregnancy, using an abdominal 
probe and full bladder technique, were described by Donald and Abdullah in 1968.27  In 
1973 reliable discernment of fetal heart tones by 45 days gestation was described.28 In a 
1975 study of bleeding in early pregnancy, ultrasound diagnosed spontaneous abortion 
accurately in 231 of 237 subjects (97.5%).29 Determination of gestational age by fetal 
crown-rump length was described in 1976.30 By the 1980’s, at the time of the original 
mifepristone studies, most of the institutions involved in mifepristone research had the 
ability to use ultrasound clinically to determine fetal gestational age and viability, usually 
with transabdominal probes. The first transvaginal probes were introduced in 1985.31 

Most mifepristone researchers used ultrasound to determine the number of com-
plete uterine evacuations. Some investigators noted continuing living pregnancies.32  
However, because the key objective of many of these studies was to assess mifepris-
tone’s effectiveness in producing a complete abortion, embryo survival was not noted 
or assessed by all examiners even in some cases when ultrasound was used. Thus in 
this review, we identify those studies which noted continuing survival by documenting 
continuing living pregnancies.

Methodology
All relevant articles in the medical literature on mifepristone as a single agent for 

abortion were sought in order to define embryo survival in medical abortion. 1553 studies 
were retrieved from the PubMed data base using the terms mifepristone and RU-486 
abortion; 300 were found in the Cochrane data base.  Of these 340 were found to be per-
tinent to efficacy of mifepristone as an abortifacient; these articles were reviewed for study 
arms using mifepristone as a single agent.  Additional studies were found from the refer-
ences in these articles, as well as reference lists from review articles on medical abortion. 
This included articles in French, German, and Japanese in addition to English language 
articles. The initial earliest mifepristone series, some comparing different doses, were 
retrieved, as well as later studies comparing the efficacy of mifepristone alone with both 
mifepristone plus prostaglandins and surgical abortion. Thirty studies were found with 

27 Donald I. Ultrasunics in diagnosis (sonar). Proc Roy Soc Med. 1969; 62:442-443.
28 Robinson H, Shaw-Dunn J. Fetal heart rates as determined by sonar in early pregnancy. BJOG, 

1973;80(9):805-809.
29 Drumm J, Clinch J. Ultrasound in management of clinically diagnosed threatened abortion. 

BMJ;1975. 2(5968):424.
30 Drumm JE, Clinch J, Mackenzie G. The ultrasonic measurement of fetal crown-rump length as a 

method of assessing gestational age. BJOG; 83(6):417-421.
31 Campbell S. A short history of sonography in obstetrics and gynecology. FVV in ObGyn; 2013, 5 

(3):213-229.
32 HCG and progesterone were assessed in most studies; estradiol, cortisol, 17 hydroxyprogesterone, 

aldosterone, ACTH and prostaglandins were measured in others.
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at least one arm using mifepristone as a single agent. Articles were reviewed for inclusion 
cirteria by two reviewers (MD and MH). Twelve had faulty criteria for embryo survival, 
did not distinguish embryo survival from incomplete abortion, or did not indicate the 
abortifacient drug(s) used for surviving embryos.  Eighteen articles adequately described 
embryonic survival.  Six of these eighteen papers were found to be duplicates, identical 
study arms in different journal articles, or early versions of later studies. Altogether 
twelve studies were found to meet inclusion criteria. The most comprehensive paper of 
the duplicate studies will be cited in the text of this article. Using data from each of the 
twelve studies, the number of both subjects enrolled and continuing living pregnancies 
after mifepristone were recorded. The percentage of embryos surviving  after mifepri-
stone and 95% Wilson Score confidence intervals (CI) were then calculated for each  
study.

Studies Included
After mifepristone ingestion, there are three possible outcomes: 1) embryonic 

demise with complete evacuation of the uterus; 2) embryonic demise with incomplete 
uterine evacuation or without uterine evacuation (missed abortion); or 3) continuing 
living pregnancy. Of the 30 studies retrieved, 18 papers and 12 studies in this analysis 
used ultrasound at the end of the study period. Ultrasound was used either for all sub-
jects or for those subjects without obvious passage of products of conception, with the 
capability of determining if there were continuing living pregnancies. 

All of the twelve included studies clearly distinguished continuing pregnancies 
from incomplete uterine evacuations. Additionally, two studies differentiated missed 
abortions from incomplete abortions.33,34 In the studies included in this analysis, the 
presence of fetal heart tones is clearly noted in two studies.35,36 Surviving embryos are 
described with terminology such as “ongoing pregnancies”37,38,39 [growing] “conceptus,”40 
“normal, intact, intrauterine pregnancy,”41 “unaffected” pregnancy,”42 “uninterrupted 

33 Maria B, Chaneac M, Stampf F, Ulmann A. Early pregnancy interruption using an antiprogesterone 
steroid: Mifepristone (RU 486)]. J Gynecol Obstet Biol Reprod (Paris) 1988;17:1089-94.

34 Maria B, Stampf F, Goepp A, Ulmann A. Termination of early pregnancy by a single dose of mifepri-
stone (RU 486), a progesterone antagonist. Eur J Obstet Gynecol Reprod Biol 1988;28:249- 55.

35 Ylikorkala O, Alfthan H, Kääriäinen M et al.. Outpatient therapeutic abortion with mifepristone. 
Obstet Gynecol 1989;74 (4):653-57.

36 Cameron IT, Michie AF, Baird DT. Therapeutic abortion in early pregnancy with antiprogesto-
gen RU486 alone or in combination with prostaglandin analogue (gemeprost). Contraception. 1986;34 
(5):459-68.

37 Ylikorkala, supra note 36.
38 Maria (Eur J), supra note 34.
39 Cameron, supra note 37.
40 Sitruk-Ware R, Billaud L, Mowszowica I et al.  The use of RU 486 as an abortifacient in early preg-

nancy. In Beaulieu EE, Siegel S eds. The Antiprogestin Steroid RU 486 and Human Fertility Control. New York: 
Plenum, 1985;243-248.

41 Herrmann, supra note 17.
42 Vervest HA, Haspels AA, Preliminary results with antiprogesterone RU-486 .(mifepristone) for inter-

ruption of early pregnancy. FertilSteril. 1985;44 (5): 627-32.
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pregnancy,”43,44,45 “no indication of pregnancy interruption,”46 “continuing pregnan-
cy,”47,48,49 or “intact pregnancy.”50,51 These twelve studies provide a basis for determining 
the percentage of surviving embryos after mifepristone as a single agent.

Studies Excluded
The early mifepristone trials were focused on proving the safety of mifepristone 

and the drug’s performance in producing complete abortions. The description of failures 
did not always include designating if a living pregnancy was present. Of the 30 studies 
retrieved that studied mifepristone as a monotherapy for abortion, twelve were exclud-
ed for failure to distinguish between incomplete evacuation of the uterus and embryo 
survival among the abortion failures, for faulty criteria in determining ongoing embryo 
survival, or for failure to characterize the abortifacient agent(s) of the surviving embryos.  
It is important to review these studies in some detail because others have erroneously 
cited them as evidence for continuing pregnancy after mifepristone, ignoring the fact 
that incomplete evacuation of uterus does not denote a surviving embryo. 

Couzinet found an 85% complete abortion rate overall in 100 subjects and used 
ultrasound to assess uterine evacuation, but did not note embryo survival.52 

Dubois and Spitz had large series of 1841 and 1085 subjects, reported 76%-80% 
complete abortion rates, but did not use ultrasound or denote persisting pregnancy 
among abortion failures.53,54

43 Haspels AA Interruption of early pregnancy by the antiprogestational compound RU 486. In 
Beaulieu EE, Siegel S eds. The Antiprogestin Steroid RU 486 and Human Fertility Control. New York, Ple-
num;1985:199-210.

44 Swahn (Baulieu), supra note 20.
45 Haspels AA.. Interruption of early pregnancy by an anti-progestational compound, RU 486. Eur J 

Obstet Gynecol Reprod Biol. 1985 Sep;20(3):169-75. 
46 Elia D  Clinical Study of RU 486 in Early Pregnancy  In Beaulieu EE, Siegel S eds. The Antiprogestin 

Steroid RU 486 and Human Fertility Control. New York, Plenum; 1985: 211-220.
47 Carol W, Klinger G. [Experiences with the antigestagen mifepristone (RU 486) in the interruption of 

early pregnancy]. Zentralbl Gynakol 1989;111 (9):1325-8.
48 Somell C, Olund A. Induction of abortion in early pregnancy with mifepristone. Gynecol Obstet 

Invest 1990;29:13-5. 1990.
49 Somell C, Olund A., Carlstrom K, Kindahl, H.  Induction of abortion in early pregnancy with mife-

pristone. Gynecol Obstet Invest 1990;30:224-27.
50 Kovacs L, Sas M, Resch BA et al. Termination of very early pregnancy by RU 486–an antiprogesta-

tional compound. Contraception 1984;29 (4):399-410.
51 Kovacs L. Termination of Very Early Pregnancy with Different Doses of RU-486: A Phase I Con-

trolled Clinical Trial. In: Beaulieu EE, Siegel S eds. The Antiprogestin Steroid RU 486 and Human Fertility 
Control.New York: Plenum; 1985:179-198.

52 Couzinet B, Le Strat N, Ulmann A, et al. Termination of early pregnancy by the progesterone antag-
onist RU 486 (Mifepristone). N Engl J Med. 1986. 315(25):1565-70. 

53 Dubois, C, Silvestre L, Ulmann A [Use of mifepristone in the termination of early pregnancy. The 
experience in France]. Presse Med. 1989. 18(15):757-60.

54 Spitz IM, Shoupe D, Sitruk-Ware R, et al. Response to the antiprogestagen RU 486 (mifepristone) 
during early pregnancy and the menstrual cycle in women. J Reprod Fertil Suppl. 1989;37:253-60. 
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Birgerson authored three studies using low daily doses of 20-100 mifepristone 
given over 7 days; he found rates of complete abortion of 61-71%, but did not use 
ultrasound for evacuation failures. The subjects were assessed at a seven day follow 
up exam after the first mifepristone dose, actually during the last day of mifepristone 
therapy. Vacuum aspiration was performed at 8-10 days following the first mifepristone 
dose if the patient did not have a history, physical exam, or HCG decline consistent with 
passage of productions of conception by day 7.55,56,57  There was no documentation of 
a living embryo.

Mishell and Shoupe used seven day mifepristone regimens and Grimes used a 
single 600 mg dose in their mifepristone trials. Although pre-treatment ultrasound was 
used for dating, these three authors did not use post-treatment ultrasound in treatment 
failures to ascertain if there were continuing, living pregnancies.58,59,60

Swahn in a 1989 study compared abortions with mifepristone alone to abortions 
with mifepristone and prostaglandin E, but did not clearly delineate how many surviving 
embryos were in the group using mifepristone as a single agent.61

In the study reported by Zheng in China, subjects with gestations less than 49 
days were given a single mifepristone dose of 600 mg and assessed after seven days.62 
Outcomes were categorized as complete abortion, incomplete abortion and “persisting 
pregnancy.” Ultrasound was not used at the end of the study to determine “persisting 
pregnancies.” Only clinical and HCG criteria were used, the criteria for “persisting preg-
nancy” being “absence of expulsion of the conceptus, and gradual increase in serum and 
urine hCG.” Zheng does not define “gradual” increase in hCG. Furthermore, urine hCG 
can be positive as late as one month after complete abortion.63 Ultrasound was not used 
to assess those pregnancies in the category of “persisting pregnancy.” It is well known 

55 Birgerson L, Odlind V, Johansson E. Clinical effects of RU 486 administered for seven days in early 
pregnancy. In: Beaulieu EE, Siegel S eds. The Antiprogestin Steroid RU 486 and Human Fertility Control.New 
York:Plenum; 1985: 211-220.

56 Birgerson L, Odlind V. The antiprogestational agent RU 486 as an abortifacient in early human preg-
nancy: a comparison of three dose regimens. Contraception 1988;38:391-400.

57 Birgerson L, Odlind V. Early pregnancy termination with antiprogestins: a comparative clinical study 
of RU 486 given in two dose regimens and Epostane.Fertil Steril.1987;48(4):565-70.

58 Mishell DR Jr, Shoupe D, Brenner PF et al.Termination of early gestation with the anti-progestin 
steroid RU 486: medium versus low dose. Contraception. 1987;35(4):307-21.

59 Shoupe D, Mishell DR Jr, Brenner PF et al. Pregnancy termination with a high and medium dosage 
regimen of RU 486. Contraception. 1986; 33(5):455-61.

60 Grimes DA, Mishell DR, Shoupe D et al. Early abortion with a single dose of the antiprogestin RU-
486. Am J Obstet Gynecol.1988;158 (6 Pt 1):1307-12.

61 Swahn ML, Ugocsai G, Bygdeman M et al. Effect of oral prostaglandin E2 on uterine contractility 
and outcome of treatment in women receiving RU 486 (mifepristone) for termination of early pregnancy. 
Hum Reprod 1989;4 (1):21-28.

62 Zheng SR. RU 486 (mifepristone): clinical trials in China. Acta Obstet Gynecol Scand Suppl 
1989;149:19-23.

63 Marie Stopes, a large international abortion service, advises post-abortive women that urine preg-
nancy tests may be positive as late as 8 weeks after medical abortion. https://www.mariestopes.org.uk/
women/abortion/abortion-aftercare/when-should-i-do-pregnancy-test-after-abortion. 
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that in early gestations serum HCG typically rises rapidly; the median slope for a rise of 
hCG after 1 day was 1.50, (or a 50% increase); 2.24 after 2 days (or a 124% rise), and 
5.00 after 4 days.64 Although the high failure rates cited in the Zheng study have been 
used to suggest that mifepristone has a poor embryocidal capacity, the data published 
in his study is not reliable for determining the rate of embryo survival.

Elia, after his 1985 study using a multi-dose regimen in 18 women with gestations 
up to 70 days, headed a multi-site trial of mifepristone in 1986. The 1986 study used a 
single dose of 600 mg or 450 mg mifepristone with 434 and 146 subjects, respectively, 
and was limited to ≤49 days gestation. He found the following continuing pregnancy 
rates with 600 mg mifepristone: <35 days 9%, 35-42 days 16%, 43-49 days 27%.; the 
overall rate for the entire group was 16.1%. At the 450 mg dose continuing pregnancy 
rates were <35 days 0%, 35-42 days 16%, 43-49 days 23%; the overall continuing 
pregnancy rate for the entire group was 19%. Unfortunately, although the 1986 study 
distinguished complete abortions from continuing pregnancies, there is no mention 
of criteria for continuing pregnancy, ultrasound, or methodology, so we cannot tell if 
what were termed “developing pregnancies” (grossesses evolutives) were actual living 
pregnancies or missed abortions. Although Elia did not publish strict criteria for living 
pregnancies, we see a general trend of increasing continuing pregnancy rates with each 
week of gestational age and with decreasing doses of mifepristone.65,66

Mention must be also made of the review by Grossman et al. of continuing preg-
nancy after mifepristone.67 The Grossman review stated that no conclusions about 
continuing pregnancy rates could be made to apply to current clinical practice due to 
varying dose ranges and wide confidence intervals in studies using mifepristone as a 
single agent. However, this review omitted critical mifepristone studies by Sitruk-Ware, 
Herrmann, Haspels, Vervest and Elia. Additionally, the Grossman review included stud-
ies by Grimes, Birgerson, Swahn and Zheng that did not assess abortion failures with 
ultrasound to verify if living embryos were present, or had other faulty criteria.

Results
The 12 studies that assessed embryonic survival with ultrasound demonstrate 

that mifepristone is lethal over a wide range of doses and regimens. (See Table 1). Eight 
studies investigated early pregnancy ≤49 days (Ylikorkala, both Maria studies, Carol, 
Somell,  Sitruk-Ware, Kovacs, Swahn; four included gestations greater than 49 days 
and up to 70 days (Herrmann, Elia, Cameron, Vervest). Taking all studies into consid-
eration, with daily doses of 50-600 mg and total doses of 200-1000 mg, the percentage 
of mifepristone survivors varied from 0-50%.  Mifepristone was more successful as an 

64 Barnhart KT et al. Symptomatic patients with an early viable intrauterine pregnancy: HCG curves 
redefined. Obstet Gynecol. 2004;104(1):50-55.

65 Elia D, Ulmann, A. RU-486 (mifepristone): des essais cliniques aux perspectives d’utilisation. Con-
traception-fertilite-sexualite. 1986. 14 (12):1099-1103.

66 Elia D. Uses if RU 486: a clinical update. IPPF Medical Bulletin. 1986. 20 (5): 1-2.
67 Grossman D, White K, Harris L et al. Continuing pregnancy after mifepristone and “reversal” of 

first-trimester medical abortion: a systematic review. Contraception. 2015 Sep;92(3):206-11.
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abortifacient in larger doses and earlier gestations. The mean percentage of surviving 
embryos of all dose ranges and gestational ages was 12.6%, with most studies using 
total doses of 600 mg or more. 

The earliest pioneering studies of 8-44 subjects used divided doses of mifepris-
tone (two to four times daily), and multiple day regimens, over four to six days  (Elia, 
Sitruk-Ware, Herrmann, Vervest, Kovacs, Cameron, Swahn). The highest dose regimens 
ranged from 150- 200 mg for four days (Kovacs, Hermann, Elia, Vervest) to 200 mg 
for five days (Sitruk-Ware). Two high dose multi-day studies of gestations ≤49 days 
showed survival rates of 0-10% (Sitruk-Ware and Kovacs). Four multi-dose studies of 
100-200 mg for four days included later gestations up to 70 days. Of these, Hermann 
found a survival rate of 18.1% in 11 subjects; Vervest had no surviving embryos out of 
44 subjects, Cameron had a 25% survival out of 20 subjects; Elia found 50% surviving 
embryos in 14 subjects. 

Trials performed from 1986-1990 sought to produce a complete abortion with a 
single dose of mifepristone, were limited to early gestations, and are the most pertinent 
relating to current use. A single dose of 600 mg in gestations ≤42-49 days in five studies 
showed embryo survival ranging from 9.4%-17.1% (Ylikorkala, two Maria studies, Car-
ol, Somell).  The largest study of this group by Maria et al. with 174 subjects included 
gestations up to 49 days, and showed 11.5% continuing pregnancies (CI 7.3-17.4%). 

Two early trials limited to gestations ≤42-49 days, studied lower total doses of 
≤400 mg, and used multi-dose regimens of 50-100 mg over 4-6 days (Kovacs, Swahn). 
Embryonic survival rates ranged from 10%-16.7%.  Maria studied 30 subjects with 
gestations ≤49 days using a 200 single dose regimen and found embryo survival of 
23.3% (CI 10.6-42.7). 

One factor possibly correlated with embryo survival may be the follow up period. 
Ultrasounds were done at approximately one or two weeks after mifepristone ingestion to 
assess if the abortion was complete; vacuum aspiration was typically performed in cases 
of incomplete uterine evacuation.  In some studies, the follow up visits were calculated 
from the first and in others after the last mifepristone dose in multiple day protocols. 
Of the seven studies with follow up ultrasounds 13-14 days after the last mifepristone 
dose, average embryo survival was 9.2%, with a range of 0-25% (Ylikorkala, Carol, 
Sitruk-Ware, Kovacs, Cameron, Vervest, and Swahn). Two of these eight studies had 
arms with no surviving embryos (Kovacs, Vervest). Five studies with a shorter follow up 
time of 6-8 days showed an average embryo survival of 14.2% ranging from 9.4-50% 
(Two Maria studies, Somell, Elia, Herrmann). The decision to perform an early vacu-
um aspiration was made in some cases only two days after the final mifepristone dose 
of a multi-day regimen (Elia, 1985). Although no absolute conclusion can be drawn 
regarding the timing of embryonic demise after mifepristone administration due to the 
heterogeneity of doses and gestational ages in each group, a trend of a greater embryo-
cidal effect can be seen in the group with the longer follow up period.
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EMBRYO SURVIVAL AFTER MIFEPRISTONE

Total dose 
(mg)

Daily Dose 
(mg)

Gestational 
Age (days)

Follow up after 
mifepristone

Subjects Surviving 
Embryos

Percent 
and 95% 
Confidence 
Interval

Sitruk-Ware
1985

1000 200
≤49 

14days
10

1 10%
(0.5-45.9%)

Kovacs (Con-
traception, 
Baulieu)
1984, 1985

800 200

≤42

14 days

8
0

0%
(0-40.2%)

Herrmann 
(CR Seances, 
Baulieu)
1982, 1985

800 200
42-45
46-48
49-52
53-55
   Total <56 

7 days
2
2
5
2
11

0
0
1
1
2

18.1% 
(3.2-52.2%)

Elia  
1985

800 200 ≤35
36-42
43-49
50-56
57-63
Total ≤63

6 days 1
7
5
2
3
18

0
3
3
0
3
9

50% 
(26.8-73.2%)

Vervest; 
Haspels  
(Eur J, 
Baulieu,
FertilSteril)
1985

400-800

800

100-200

200
≤55 
    56-70
Total ≤70 

14 days
35
9
44

0
0
0

0% 
(0-10%)

Ylikorkala
1989

600 600
≤45 

14 days
50

5 10% 
(3.7-22.6%)

Maria (J Gyn)
1988

600 600
≤49

7 days
174 20

11.5% 
(7.3-17.4%)

Maria (Eur J)
1988

600 600
≤42 

7 days
149

14 9.4% 
(5.4-15.6%)

Carol
1989

600 600
≤43 

14 days
50

6
12% 
(5.0-
0.25.0%)

Somell
(Gyn Ob 
Invest V29, 
V30) 1990

600 600

≤42 

7 days

70
12

17.1% 
(9.5-28.4%)

Cameron 
(Contracep-
tion, BJOG) 
1986,1989

600 150

≤56 

14 days

20 5

25%
(9.6-49.4%)
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Kovacs (Con-
traception, 
Baulieu)
1984,1985

400 100

≤42 

14 days
 

10 1

10%
(0.5-49%)

Swahn 
(Baulieu)
1985

400 100
≤49 

14 days
6

1
16.7% 
(0.9-64.5%)

Swahn 
(Baulieu)
1985

200-300 50
≤49 

14 days
10 1

10% 
(0.5-45.9%)

Maria (J Gyn)
1988

200 200 ≤49 7 days 30 7 23.3%
(10.6-42.7%)

Kovacs (Con-
traception, 
Baulieu)
1984,1985

200 50 ≤42 14 days 18 2 11.1% 
(2-36.1%)

Total                                                                                                                                                 
among all 
studies

678 86 12.6%

Discussion
Mifepristone was originally envisioned as a drug for very early abortion to be used 

shortly after the first missed menses. The early small multi-day trials of larger doses are 
less pertinent to current practice of single doses of mifepristone. Because of the variety of 
dose regimens and small numbers in many of these studies, it it not possible to combine 
them in a meta-analysis of the entire group. When 600 mg mifepristone as a single dose 
in gestations ≤49 days is used, we find consistent continuing pregnancy rates of under 
20% in all studies. The largest study of 174 subjects ≤49 days, a continuing pregnancy 
rate of 11.5% with narrow confidence intervals (CI 7.3-17.4%) is found. Four other 
smaller studies of early gestations ≤42-49 days at 600 mg dose confirm similar low 
continuing pregnancy rates ranging from 9.4-17.1%. 

Despite the failure to accurately define criteria for living pregnancies, Elia’s large 
multicenter 1986 trial of gestations ≤49 days gives some indication of trends in actual 
survival. Continuing pregnancy rates for his entire group of 434 subjects ≤49 days was 
16.1% at 600 mg, (CI 12.9-20%) within the confidence limits of Maria’s 600 mg trial 
of 174 subjects. Using the lower 450 mg dose in 146 subjects ≤49 days gestation, the 
continuing pregnancy rate is 19% (CI 13.3-26.7%). These rates of continuing pregnan-
cies in gestations ≤49 days at 600 mg and 450 mg (16.1% and 19%, respectively) are 
in line with Maria’s single dose 200 mg study of 30 women that showed a continuing 
pregnancy rate of 23.2%.  Although the Maria study is the sole study using a single dose 
of 200 mg, two small multi-dose studies of ≤42-49 day gestations using 200-300 mg 
and (50 mg daily for 4-6 days) show continuing pregnancy rates of 10-11.1%. These 
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rates of continuing pregnancy under 25% confirm the high embryocidal capacity of 200 
mg mifepristone for gestations <49 days in current clinical practice.68,69

It is more difficult to transpose the embryo survival rates at later gestations from the 
early literature to contemporary practice using the 200 mg single dose regimen, when 
mifepristone as a single agent is given. There are only four studies in the early literature 
enumerating continuing pregnancies that include gestations from 50-70 days.70,71,72,73  
They are all small trials using multi dose regimens with total doses from 400-800 mg, 
with continuing pregnancy rates of 0-50%. Three of the four studies show continuing 
pregnancy rates of ≤25%. When misoprostol is added, the continuing pregnancy rates 
also rise with increasing gestational age. 

Of interest for comparison is the original FDA-approved combined regimen of 
600 mg mifepristone and 400 mcg oral misoprostol.74 The U.S. trials of these doses 
showed an overall continuing pregnancy rate of 3.9% in 2121 subjects with the following 
breakdown in continuing pregnancies: ≤49 days 1%, 50-56 days 4%, 57-63 days 9%. 
It should be noted that in a more recent review by Chen and Creinin the continuing 
pregnancy rate ≤63 days was much lower at 0.8%, and at 64-70 days 2.9%, using 200 
mg mifepristone and 400-800 mcg buccal misoprostol. In any clinic, the mix of ges-
tational ages will affect the potential continuing pregnancy rate, and will rise with the 
proportion of later gestations.75 S. Cameron, head of a large reproductive health service 
in Scotland, reviewing a study of 105 women with continuing pregnancies ≤63 days 
gestation after attempted medical abortion, estimated the overall continuing pregnancy 
rate after mifepristone alone to be 20%.76,77

The follow up period after mifepristone ingestion may be a significant factor de-
termining embryonic survival. It is well known that mifepristone binds to endometrial 
progesterone receptors and releases prostaglandin soon thereafter. However, mifepris-
tone’s effects on the corpus luteum, placenta, angiogenesis, ovarian volume, and VEGF 
protein may act in a delayed fashion, and cause embryonic demise between 7-14 days, 
affecting continuing pregnancy rates depending on the study protocol. Progesterone 
secretion shifts from the corpus luteum to the placenta after 49-63 days gestation, when 
delayed mechanisms of action of mifepristone may play a larger role. Carol found that 

68 Elia (Cont-fert-sex), supra note 66.
69 Maria (J Gyn), supra note 34.
70 Herrmann, supra note 17.
71 Vervest, supra note 43.
72 Cameron, supra note 37.
73 Elia (Bailieu), supra note 47.
74 Spitz I, Bardin C, Benton L et al. Early pregnancy termination with mifepristone and misoprostol in 

the United States. NEJM. 1998; 338 (18): 1241-47.
75 Chen MJ, Creinin MD. Mifepristone with buccal misoprostol for medical abortion: a systematic 

review. Obstet Gynecol. 2015;126(1):12-21.
76 Cameron S. Reviewer’s commentary on ‘Continuation of pregnancy after first-trimester exposure to 

mifepristone: an observational prospective study.’ BJOG 2013;120(5):575.
77 Bernard, supra note 2.
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of 50 women who had complete abortions, 7.5% aborted after 7 days.78  The rodent 
study by Yamabe showed increasing rates of fetal demise with each additional day after 
mifepristone injection, although 100% survival occurred with the addition of proges-
terone.79  We can speculate that some human embryos surviving after a short follow 
up period may have undergone a potentially fatal injury from mifepristone, but might 
survive if given progesterone.

Conclusion
Mifepristone was originally promoted as an effective embryocidal agent in ear-

ly pregnancy. The early researchers correctly determined that the drug was better at 
producing embryonic demise than emptying the uterus, and added prostaglandins for 
effective clinical use. To correctly assess the continuing pregnancy rate after mifepris-
tone as a single agent, ultrasound must be used. This review of studies that accurately 
verify continuing pregnancy after mifepristone confirms that this agent produces high 
rates of fetal demise and continuing pregnancy rates of <25% with doses of 200-600 
mg at early gestations ≤49 days. There is less data at later gestations, but the majority 
of available studies using mifepristone doses of 400-800 mg and gestational age limits 
up to 70 days show continuing pregnancy rates of <25%. 
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INTRODUCTION

An infertility evaluation is usually initiated after one year of regular unprotected intercourse in women
under age 35 years and after six months of unprotected intercourse in women age 35 years and
older. However, the evaluation may be initiated sooner in women with irregular menstrual cycles or
known risk factors for infertility, such as endometriosis, a history of pelvic inflammatory disease, or
reproductive tract malformations.

The basic evaluation can be performed by an interested and experienced primary care physician or
an obstetrician-gynecologist. The primary care physician generally should refer the patient to a
specialist for treatment of infertility. Many gynecologists initiate treatment prior to referral to a
reproductive endocrinologist. This decision depends upon the results of infertility tests and clinician
experience.

Multiple tests have been proposed for evaluation of female infertility. Some of these tests are
supported by good evidence, while others are not. This topic will provide an evidence-based
approach to the evaluation of female infertility. The etiology and treatment of female infertility, as well
as the etiology, evaluation, and treatment of male infertility, are discussed separately.

®

(See "Overview of infertility".)●
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INITIAL APPROACH

Both partners of an infertile couple should be evaluated for factors that could be impairing fertility. The
infertility specialist then uses this information to counsel the couple about the possible etiologies of
their infertility and to offer a treatment plan targeted to their specific needs.

It is important to remember that the couple may have multiple factors contributing to their infertility;
therefore, a complete initial diagnostic evaluation should be performed to detect the most common
causes of infertility, if present. When applicable, evaluation of both partners is performed concurrently
[1].

The recognition, evaluation, and treatment of infertility are stressful for most couples [2]. The clinician
should not ignore the couple's emotional state, which may include depression, anger, anxiety, and
marital discord. Information should be supportive and informative. (See "Psychological stress and
infertility".)

History and physical examination — Findings on history and physical examination may suggest the
cause of infertility and thus help focus the diagnostic evaluation. Components of the infertility history
are listed in the table (table 1).

History — The most important points in the history are:

(See "Causes of female infertility".)●

(See "Treatments for female infertility".)●

(See "Causes of male infertility".)●

(See "Approach to the male with infertility".)●

(See "Treatments for male infertility".)●

Duration of infertility and results of previous evaluation and therapy.●

Menstrual history (cycle length and characteristics), which helps in determining ovulatory status.
For example, regular monthly cycles with molimina (breast tenderness, ovulatory pain, bloating)
suggest the patient is ovulatory and characteristics such as severe dysmenorrhea suggest
endometriosis.

●

Medical, surgical, and gynecological history (including sexually transmitted infections, pelvic
inflammatory disease, and treatment of abnormal Pap smears) to look for conditions, procedures,
or medications potentially associated with infertility. At a minimum, the review of systems should
determine whether the patient has symptoms of thyroid disease, galactorrhea, hirsutism, pelvic
or abdominal pain, dysmenorrhea, or dyspareunia. Young women who have undergone unilateral

●
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Physical examination — The physical examination should assess for signs of potential causes of
infertility. The patient's body mass index (BMI) should be calculated and fat distribution noted, as
extremes of BMI are associated with reduced fertility and abdominal obesity is associated with insulin
resistance.

In the setting of primary amenorrhea, incomplete development of secondary sexual characteristics is
a sign of hypogonadotropic hypogonadism. A body habitus that is short and stocky, with a squarely
shaped chest, suggests Turner syndrome in patients with absent periods.

Abnormalities of the thyroid gland, galactorrhea, or signs of androgen excess (hirsutism, acne, male
pattern baldness, virilization) suggest the presence of an endocrinopathy (eg, hyper- or
hypothyroidism, hyperprolactinemia, polycystic ovary syndrome, adrenal disorder).

Tenderness or masses in the adnexae or posterior cul-de-sac (pouch of Douglas) are consistent with
chronic pelvic inflammatory disease or endometriosis. Palpable tender nodules in the posterior cul-
de-sac, uterosacral ligaments, or rectovaginal septum are additional signs of endometriosis.

Vaginal/cervical structural abnormalities or discharge suggest the presence of a müllerian anomaly,
infection, or cervical factor.

Uterine enlargement, irregularity, or lack of mobility are signs of a uterine anomaly, leiomyoma,
endometriosis, or pelvic adhesive disease.

These conditions are described in detail separately:

oophorectomy generally do not have reduced fertility since young women have many primordial
follicles per ovary; however, prior unilateral oophorectomy may impact fertility in older women as
they may develop diminished ovarian reserve sooner than women with two ovaries [3].

Obstetrical history to assess for events potentially associated with subsequent infertility or
adverse outcome in a future pregnancy.

●

Sexual history, including sexual dysfunction and frequency of coitus. Infrequent or ineffective
coitus can be an explanation for infertility.

●

Family history, including family members with infertility, birth defects, genetic mutations, or mental
retardation. Women with fragile X premutation may develop premature ovarian failure, while
males may have learning problems, developmental delay, or autistic features.

●

Personal and lifestyle history including age, occupation, exercise, stress, dieting/changes in
weight, smoking, and alcohol use, all of which can affect fertility.

●

(See "Endometriosis: Pathogenesis, clinical features, and diagnosis".)●
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Diagnostic tests — In addition to the history and physical examination, the initial diagnostic
evaluation consists of:

Risk factors noted from the couple's history may indicate the need for additional testing after the initial
infertility evaluation.

Preconceptional laboratory screening may also be undertaken at this time so these results can be
used for diagnostic and therapeutic counseling. Genetic screening should be offered in accordance
with risk as defined by ethnicity. The components of preconception evaluation and counseling are
discussed separately. (See "The preconception office visit", section on 'Laboratory assessment'.)

Semen analysis — The semen analysis is the cornerstone of the assessment of the male partner
of an infertile couple. In addition to the standard analysis, specialized analyses can be performed in
some laboratories. The semen sample should be collected after two to seven days of abstinence and
should be submitted to the laboratory within one hour of collection [4].

(See "Pelvic inflammatory disease: Clinical manifestations and diagnosis".)●

(See "Congenital uterine anomalies: Clinical manifestations and diagnosis".)●

(See "Clinical manifestations and evaluation of hyperprolactinemia".)●

(See "Diagnosis of and screening for hypothyroidism in nonpregnant adults".)●

(See "Diagnosis of hyperthyroidism".)●

(See "Clinical manifestations of polycystic ovary syndrome in adults".)●

(See "Clinical manifestations and diagnosis of Turner syndrome".)●

(See "Uterine leiomyomas (fibroids): Epidemiology, clinical features, diagnosis, and natural
history".)

●

Semen analysis to detect male factor infertility.●

Documentation of normal ovulatory function. Women with regular menses approximately every
four weeks with molimina symptoms are almost always ovulatory.

●

A test to rule out tubal occlusion and assess the uterine cavity. We usually perform a
hysterosalpingogram (HSG), or hysterosalpingo-contrast sonography (HyCoSy), which evaluates
both the uterus and tubes, but laparoscopy with chromotubation combined with hysteroscopy
may be more appropriate in women suspected of having endometriosis. Dilute methylene blue
can be used for the chromotubation dye. (See 'Role of laparoscopy' below.)

●

A test or tests of ovarian reserve such as cycle day 3 follicle-stimulating hormone (FSH) or
estradiol, clomiphene citrate challenge test, anti-müllerian hormone (AMH), or antral follicle
count.

●
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It is difficult to predict the likelihood of pregnancy based upon the results of semen analysis alone, as
there is extensive overlap between the semen parameters of fertile and infertile men. If the semen
analysis is abnormal, the clinician should review details of specimen collection and transport with the
patient, repeat the test due to the marked inherent variability of semen analyses, and consider referral
to a urologist or other specialist in male reproduction.

The techniques for semen analysis and interpretation of results are discussed in detail separately.
(See "Approach to the male with infertility", section on 'Semen analysis'.)

Assessment of ovulatory function — Assessment of ovulatory function is a key component of
the evaluation of the female partner since ovulatory dysfunction is a common cause of infertility. The
treatment of women with ovulatory dysfunction is aimed at improving or inducing ovulatory function; a
variety of treatment strategies is available. (See "Treatments for female infertility".)

Women who have regular menses approximately every 28 days with molimina symptoms prior to
menses (breast tenderness, bloating, fatigue, etc.) are most likely ovulatory. In women who do not
describe their cycles as such, laboratory assessment of ovulation should be performed. Ovulation is
most easily documented by a mid-luteal phase serum progesterone level, which should be obtained
approximately one week before the expected menses. For a typical 28-day cycle, the test would be
obtained on day 21. A progesterone level >3 ng/mL is evidence of recent ovulation [5].

An alternative is to have the patient use an over-the-counter urinary ovulation prediction kit. These
kits detect luteinizing hormone (LH) and are highly effective for predicting the timing of the LH surge
that reliably indicates ovulation. Home kits have a 5 to 10 percent false positive and false negative
rate. Therefore, serum confirmation can be useful in patients who are unable to detect a urinary LH
surge.

Other methods of determining ovulation, such as daily ultrasounds to follow the development and
ultimately the disappearance of a follicle (the most accurate method of documenting ovulation [6]) and
endometrial biopsy to document secretory changes in the endometrium are too expensive or invasive
for routine diagnostic assessment of ovulation.

If the mid-luteal progesterone concentration is <3 ng/mL, the patient is evaluated for causes of
anovulation. The minimal work-up includes serum prolactin, thyroid-stimulating hormone (TSH), FSH,
and assessment for polycystic ovary syndrome (PCOS). The etiology and diagnostic evaluation of
anovulation are reviewed separately. (See "Evaluation and management of secondary amenorrhea".)

Assessment of ovarian reserve — Diminished ovarian reserve can refer to diminished oocyte
quality, oocyte quantity, or reproductive potential [7]. The identification of diminished ovarian reserve
is an increasingly important component of the initial infertility evaluation as patients are presenting for
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diagnostic evaluation later in their reproductive lifespan. Guidelines for testing from national
organizations are available [7,8]. However, there is no ideal test for assessing ovarian reserve. A
number of screening tests are utilized, but no single test is highly reliable for predicting pregnancy
potential. Therefore, coordination of tests provides the best assessment.

We test ovarian reserve with an AMH level and a day 3 follicle-stimulating hormone (FSH) and
estradiol levels. Other tests such as the clomiphene citrate challenge test (CCCT) and antral follicle
count are utilized by some specialists and in special circumstances. These tests have good specificity
for predicting a poor response in in vitro fertilization (IVF) cycles, but have more limited value for
predicting IVF outcome.

Day 3 FSH and CCCT — Both the day 3 FSH level (where day 1 is the first day of full
menstrual flow) and the CCCT, which is a provocative test for measurement of FSH, are widely used
for screening ovarian reserve. The CCCT involves oral administration of 100 mg clomiphene citrate
on cycle days 5 through 9 with measurement of day 3 and day 10 FSH levels and day 3 estradiol
level.

The premise of these tests is that women with good ovarian reserve have sufficient production of
ovarian hormones from small follicles early in the menstrual cycle to maintain FSH at a low level. In
contrast, women with a reduced pool of follicles and oocytes have insufficient production of ovarian
hormones to provide normal inhibition of pituitary secretion of FSH, so FSH rises early in the cycle [9].

Meta-analyses of nonrandomized studies concluded that basal cycle day 3 FSH and the CCCT
perform similarly for predicting ability to achieve a clinical pregnancy in women undergoing infertility
treatment [10,11]. With either test, a normal result is not useful in predicting fertility, but a highly
abnormal result (we use FSH >20 mIU/mL) suggests that pregnancy is unlikely with treatment
involving the woman's own oocytes, particularly in women of more advanced reproductive age.

Based on these findings and the cost advantage and simplicity of the day 3 FSH, we obtain a day 3
FSH concentration and consider a value less than 10 mIU/mL suggestive of adequate ovarian
reserve, and levels of 10 to 15 mIU/mL borderline. The upper threshold for a normal FSH
concentration is laboratory dependent; cutoff values of 10 to 25 mIU/mL have been reported because
of use of different FSH assay reference standards and assay methodologies.

We also check a cycle day 3 estradiol level, although there are conflicting data as to whether it is
predictive of ovarian reserve and the response to ovarian stimulation (as in IVF) [12,13]. We consider
a value <80 pg/mL suggestive of adequate ovarian reserve, but other cut-offs are also utilized. In one
prospective study of women undergoing IVF, day 3 estradiol levels >80 pg/mL resulted in higher cycle
cancellation rates and lower pregnancy rates, and estradiol levels >100 pg/mL were associated with a
0 percent pregnancy rate [14].
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Elevated basal estradiol levels are due to advanced premature follicle recruitment that occurs in
women with poor ovarian reserve. High estradiol levels can inhibit pituitary FSH production and thus
mask one of the signs of decreased ovarian reserve in perimenopausal women. Thus, measurement
of both FSH and estradiol levels helps to avoid false-negative FSH testing.

If CCCT is performed, we consider FSH less than 10 milli-international units/mL on both day 3 and
day 10 suggestive of adequate ovarian reserve; a borderline FSH of 10 to 15 milli-international
units/mL and an elevated FSH level on either day 3 or day 10 suggests decreased ovarian reserve.
Estradiol can be measured on day 3, but a cycle day 10 estradiol is not part of the standard CCCT as
it reflects the magnitude of the ovarian follicular response to clomiphene 100 mg daily for five days,
not ovarian reserve.

If the day 3 FSH or CCCT is abnormal, the patient should be referred to a reproductive
endocrinologist to discuss further diagnostic and treatment options. These options depend on the
results of other diagnostic tests, the patient’s age [15], and other factors and may include aggressive
ovulation induction, IVF, or use of donor oocytes. However, patients with markedly diminished ovarian
reserve rarely conceive without the use of donor eggs.

Anti-müllerian hormone — Anti-müllerian hormone (AMH) is a member of the TGF-beta family
and is expressed by the small (<8 mm) preantral and early antral follicles. The AMH level reflects the
size of the primordial follicle pool, and may be the best biochemical marker of ovarian function across
an array of clinical situations [16]. In adult women, AMH levels gradually decline as the primordial
follicle pool declines with age [17]; AMH is undetectable at menopause [18].

The AMH level appears to be an early, reliable, direct indicator of declining ovarian function. In
patients planning IVF, AMH level correlates with the number of oocytes retrieved after stimulation and
is the best biomarker for predicting poor and excessive ovarian response [12,19-21]. However, its
diagnostic accuracy for predicting live birth is poor, so it should not be used to exclude couples from
IVF/intracytoplasmic sperm injection (ICSI) [22,23]. It may also play a useful role in identifying
reduced ovarian follicle pool in certain types of patients, such as women with demonstrated infertility,
cancer patients, and patients who have had significant ovarian injury from radiation or surgery [24]. In
contrast to women with infertility, AMH levels in women without infertility do not correlate with future
fertility potential or the time to pregnancy and should not be used to predict reproductive status or
onset of menopause [23,25].

For women with demonstrated infertility, there is no consensus on the threshold value suggestive of
reduced fertility potential [12,18,24,26-30]. Interpretation of AMH levels is laboratory assay-dependent
[31-33], and there is no international standard; therefore, clinicians should be guided by their own
laboratory's reference ranges. In general, a level well above the laboratory's lower threshold for
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normal suggests adequate ovarian reserve. As the level falls below the lower limit of normal, the
probability of diminished ovarian reserve progressively increases, with very low levels suggesting
pregnancy is less likely to occur and the patient will have a poor response to IVF [12,26]. One review
suggested the following general guidelines [34]:

Unlike the day 3 FSH, AMH can be measured anytime during the menstrual cycle and typically
demonstrates minimal intercycle and intracycle variability since the growth of small preantral follicles
that express it is continuous, not cyclical. Reliable AMH kits [35] are readily available from multiple
vendors and AMH measurements can be obtained from large clinical reference laboratories [36,37].
The AMH level is being used to manage patients in Europe [38].

Assessment of fallopian tube patency — We perform HSG as the first-line test for evaluation of
tubal patency because of therapeutic, as well as diagnostic, benefits [39]. HyCoSy is a reasonable
alternative; the choice of test is determined by availability.

When the diagnosis is in doubt, more invasive tests can be used to confirm the diagnosis and provide
an opportunity for concurrent therapeutic intervention. These tests include laparoscopy with
chromotubation and fluoroscopic/hysteroscopic selective tubal cannulation.

Hysterosalpingogram — HSG is the standard of care to look for tubal occlusion in all patients,
unless laparoscopy is planned [40,41]. In HSG, water or lipid soluble contrast media is used. HyCoSy
is a reasonable alternative. HSG also provides information about the uterine cavity. Women with
abnormalities on HSG should be referred to a reproductive endocrinologist to discuss treatment
options. (See "Hysterosalpingography".)

HSG is not useful for detecting peritubal adhesions or endometriosis [40]. We perform diagnostic
laparoscopy and chromotubation in women suspected of having endometriosis or pelvic adhesions
related to a previous pelvic infection or surgery. Ablation of implants and lysis of adhesions, when
indicated, can be performed at the same procedure. (See 'Role of laparoscopy' below.)

A meta-analysis of 20 studies involving 4179 patients compared HSG and laparoscopy with
chromotubation (the gold standard); the calculated sensitivity and specificity for diagnosis of tubal
patency were only 65 and 83 percent, respectively [40]. However, when subgroups of women

AMH <0.5 ng/mL predicts reduced ovarian reserve with less than three follicles in an IVF cycle●

AMH <1.0 ng/mL predicts baseline ovarian reserve with a likelihood of limited eggs at retrieval●

AMH >1.0 ng/mL but <3.5 ng/mL suggests a good response to stimulation●

AMH >3.5 ng/mL predicts a vigorous response to ovarian stimulation and caution should be
exercised in order to avoid ovarian hyperstimulation syndrome

●
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undergoing HSG were analyzed, HSG appeared to have very high specificity and sensitivity for
diagnosing distal tubal occlusion or major distal tubal adhesions, but much lower specificity for
diagnosing proximal tubal occlusion.

Proximal tubal occlusion on HSG often represents testing artifact due to tubal spasm or poor catheter
positioning leading to unilateral tubal perfusion. Given these deficiencies, findings of proximal tubal
occlusion on HSG could be confirmed by a secondary test such as a repeat HSG, fluoroscopic or
hysteroscopic selective tubal perfusion, or laparoscopic chromotubation if definitive diagnosis will
influence further management.

Diagnostic HSG also appears to have therapeutic effects. A systematic review of 12 randomized trials
found that pregnancy rates were significantly higher in subfertile women who underwent tubal flushing
with oil soluble media than in those who did not undergo HSG (odds ratio [OR] 3.30, 95% CI 2.00-
5.43), and that pregnancy rates were similar whether oil or water soluble media were used (OR 1.21,
95%CI 0.95-1.54) [39].

Hysterosalpingo-contrast sonography — Hysterosalpingo-contrast sonography (HyCoSy)
uses ultrasound to view the uterus, tubes, and adnexa before and after transcervical injection of
echogenic contrast media (either microbubble contrast or agitated saline). It is a safe, well tolerated,
quick and easy method for obtaining information on tubal status, the uterine cavity, the ovaries, and
the myometrium using conventional ultrasound [42]. In a 2014 systematic review of studies that
compared HyCoSy with HSG for diagnosis of tubal occlusion in subfertile women, both tests had high
diagnostic accuracy compared with laparoscopy (reference standard), with no significant difference
between them. For HyCoSy, sensitivity was 0.92 (95% CI 0.82-0.96) and specificity was 0.95 (95% CI
0.90-0.97) per tube for diagnosing tubal occlusion. Tubal spasm and tubal fistula, as well as operator
error could account for misdiagnoses. In our experience, patients tolerate HyCoSy better than HSG,
and it is increasingly utilized as an alternative method to image the uterus and determine tubal
patency if available.

Assessment of the uterine cavity — Modalities to assess the uterine cavity include saline
infusion sonohysterography, three-dimensional sonography, hysterosalpingography (HSG), and
hysteroscopy. Saline infusion sonohysterography is the preferred imaging modality to assess the
uterine cavity because it provides information about the endometrial cavity, myometrium, and adnexa.
While routine ultrasonography can be used to detect suspected leiomyomata, saline infusion
sonohysterography is much better than routine ultrasonography for diagnosis of intrauterine
adhesions, polyps, and congenital uterine anomalies [43] and performs similarly to hysteroscopy at
detecting intrauterine pathology [44]. A variant of sonohysterography, HyCoSy, is a simple, time-
efficient, and effective method to evaluate tubal patency, the uterine cavity, and the myometrium with
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one test [42]. (See "Saline infusion sonohysterography" and 'Hysterosalpingo-contrast sonography'
above.)

While HSG is typically performed to assess tubal patency, HSG can also identify developmental or
acquired abnormalities of the uterine cavity that negatively impact fertility, such as submucous
fibroids, a T-shaped cavity (associated with DES exposure), polyps, synechiae, and congenital
Müllerian anomalies. Women who require tubal evaluation typically undergo HSG to assess both
fallopian tube patency and uterine cavity anatomy. For women suspected of having a uterine septum
on HSG, three-dimensional ultrasound or magnetic resonance imaging can distinguish between a
uterine septum and a bicornuate uterus. Abnormalities found on HSG generally require further
evaluation by other imaging modalities (three-dimensional sonography, sonohysterography, or
magnetic resonance imaging), hysteroscopy, or laparoscopy and referral to a reproductive
endocrinologist. (See "Hysterosalpingography" and "Congenital uterine anomalies: Clinical
manifestations and diagnosis", section on 'Diagnostic tools'.)

Hysteroscopy is the definitive method for evaluation of abnormalities of the endometrial cavity and
also offers the opportunity for treatment at the time of diagnosis when performed in the operating
room. Limitations of hysteroscopy include lack of information about the myometrium, fallopian tubes,
and adnexal structures. However, when hysteroscopy is performed with laparoscopy, the endometrial
cavity and pelvic structures can be evaluated simultaneously, and thus eliminate the need for a
separate study of the fallopian tubes. If the endometrial cavity is assessed by another modality,
routine use of hysteroscopy may not be necessary. In a multicenter trial of 750 women with infertility
and a normal transvaginal ultrasound of the uterine cavity, there were no differences in the live birth
rates among the women assigned to routine hysteroscopy prior to IVF and the women who went
directly to IVF without hysteroscopy (57 versus 54 percent) [45].

In our practice, we perform HSG or HyCoSy in infertile patients requiring assessment of tubal patency
and uterine cavity evaluation. In women requiring only uterine cavity evaluation and no information on
tubal status (eg, patients going directly to IVF for severe male factor), we perform either saline
infusion sonohysterography or flexible hysteroscopy in the office to assess the uterine cavity.

Evaluation of uterine anomalies depends on the anomaly.

(See "Overview of hysteroscopy".)●

(See "Saline infusion sonohysterography".)●

(See "Congenital uterine anomalies: Clinical manifestations and diagnosis".)●

(See "Hysteroscopic myomectomy".)●

(See "Intrauterine adhesions: Clinical manifestation and diagnosis".)●
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ROLE OF LAPAROSCOPY

The role of laparoscopy in the evaluation of infertility is controversial. Laparoscopy is invasive and
expensive. Findings at laparoscopy usually do not alter the initial treatment of the infertile couple
when the initial infertility evaluation is normal or when it shows severe male factor infertility. However,
as endometriosis may be present in up to 50 percent of women who present with a complaint of
infertility [46,47], the clinician must decide when women who present for the evaluation of infertility
undergo surgical exploration for endometriosis and other pathology as part of their workup.

The advantage of performing laparoscopy early in the evaluation of women suspected of having
endometriosis or pelvic adhesions is that surgical therapy can be initiated, while avoiding potentially
ineffective or unnecessary empiric medical treatment such as ovulation induction. Endometriosis, if
identified, can be excised/ablated at the time of the diagnostic procedure, and pelvic adhesions can
be lysed. (See "Treatment of infertility in women with endometriosis".)

The use of laparoscopy to treat infertility is covered in detail separately. (See "Reproductive surgery
for female infertility".)

TESTS OF LIMITED CLINICAL UTILITY

Laparoscopy may be indicated in women in whom endometriosis or pelvic adhesions/tubal
disease is suspected based on physical examination, HSG, or history (eg, current dysmenorrhea,
pelvic pain, or deep dyspareunia; previous complicated appendicitis, pelvic infection, pelvic
surgery, or ectopic pregnancy) [46,48,49]. When we perform laparoscopy, we also perform
chromotubation to assess tubal patency and hysteroscopy to evaluate the uterine cavity. For this
reason, if laparoscopy is planned, then HSG can be omitted [50]. (See "Treatment of infertility in
women with endometriosis".)

●

Women with infertility but no endometriosis symptoms or prior surgical exploration undergo a
complete infertility evaluation, as do their partners. Couples with a normal infertility evaluation (ie,
unexplained infertility) typically undergo a trial of ovarian stimulation with or without intrauterine
insemination, and many will conceive without further intervention. No randomized trials have
assessed the cost-effectiveness and timing of diagnostic laparoscopy prior to ovulation induction
in couples with unexplained infertility. Couples with tubal or male factor infertility are typically
offered IVF as one of their treatment options and bypass laparoscopy. (See "Unexplained
infertility" and "In vitro fertilization".)

●
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Postcoital test — In agreement with other experts, we do not recommend postcoital testing or the
sperm mucus penetration test, as neither test helps guide treatment selection [1,51,52].

The postcoital test has poor diagnostic potential and predictive value [53,54] that is due, in part, to the
lack of consensus on a normal versus abnormal test result and to low inter- and intraobserver
reproducibility [55]. In addition, interventions designed to improve cervical factor infertility have not
been effective, while widely used infertility therapies, such as intrauterine insemination and IVF,
bypass the cervix, so improving cervical factors becomes irrelevant. Importantly, a randomized trial
that compared the outcome of infertility investigations with and without the postcoital test showed no
difference in pregnancy rates at 24 months [56]. Thus, incorporation of the postcoital test in standard
infertility evaluations increases the number of tests and treatments but has no effect on the
pregnancy rate.

Endometrial biopsy — The American Society of Reproductive Medicine highlights the lack of benefit
of the endometrial biopsy in the evaluation of the infertile female and does not recommend use of this
test unless endometrial pathology is strongly suspected [1,57]. Historically, endometrial biopsy has
been performed for two reasons: (1) to document a secretory endometrium, which is indirect evidence
that ovulation has occurred, and (2) to evaluate whether the maturity of the secretory endometrium is
in phase (ie, consistent with menstrual cycle date) or out of phase (ie, luteal phase defect). It is not a
good test for either indication because it is invasive, expensive, uncomfortable, unnecessary for
evaluation of ovulation, and ineffective for assessment of endometrial receptivity (ie, the ability of the
endometrium to allow the blastocyst to attach, invade, and implant).

As discussed above, ovulation is optimally assessed using serum progesterone level >3 ng/mL
obtained in the late luteal phase. (See 'Assessment of ovulatory function' above.)

Although endometrial receptivity during the implantation window is crucial for achieving pregnancy,
histological assessment of endometrial response has a poor correlation with fertility [58-62]. For
example, when repeated endometrial biopsies are performed in normal fertile women, half will have a
single out-of-phase biopsy (using two-day or greater lag criteria) and over one-quarter will have
sequential out-of-phase biopsies [63,64]. Moreover, in one study of 619 women with regular
menstrual cycles, a biopsy that was out-of-phase by greater than two days was actually more
common in fertile women than in infertile women (at day 21 to 22: 49 versus 43 percent; at day 26 to
27: 35 versus 23 percent). Thus, it appears that histological dating does not discriminate fertile from
infertile couples [63,64]. As the treatment of luteal phase defect does not improve pregnancy outcome
in infertile women, luteal phase evaluation by histological dating of the endometrium is not
recommended [57].
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Basal body temperature records — Basal body temperature charts are the least expensive method
for detecting ovulation, although interpretation of the charts can be difficult and subject to wide
interobserver variation [65,66]. We prefer serum or urine testing for assessment of ovulatory status in
women with irregular cycles. (See 'Assessment of ovulatory function' above.)

Progesterone released from the corpus luteum at the time of ovulation has potent effects on the
hypothalamus, one of which is to increase body temperature. As a result, daily temperature
monitoring can be used to document progesterone production and, therefore, ovulation. The woman
takes her temperature by putting the thermometer under her tongue every morning while she is still in
the basal state (ie, before she gets out of bed, uses the bathroom, or has anything to eat or drink) and
records the temperature on a chart. Although there is an expected amount of daily variability, an
approximately 0.5ºF rise in body temperature can be detected in the luteal phase of the menstrual
cycle compared with the follicular phase. In a normal cycle, the temperature rise begins one or two
days after the LH surge and persists for at least 10 days. Thus, temperature changes are sufficient to
retrospectively identify ovulation, but they occur too late to be useful for timing intercourse.

Zona-free hamster oocyte penetration test — This test is also known as the sperm penetration
assay. Conflicting literature exists on whether the hamster oocyte test predicts human oocyte
fertilization [67,68]. The utility of test results depends, in part, on the experience of the laboratory
performing the assay. We do not order this test since the results would not influence our clinical
management.

Mycoplasma cultures — We do not suggest obtaining routine Ureaplasma urealyticum and
Mycoplasma hominis cultures given that there is minimal evidence for a role of these organisms in
female infertility [69].

Testing for antibodies — Routine testing for antiphospholipid, antisperm, antinuclear, and
antithyroid antibodies is not supported by existing data [70]. Although an association between
antiphospholipid antibodies and recurrent pregnancy loss has been established, the other
autoimmune factors remain under investigation as markers of fertility treatment failure. (See
"Antiphospholipid syndrome: Pregnancy implications and management in pregnant women".)

Karyotype — There is a general consensus to counsel and offer to karyotype the male partner if
there is severe oligospermia, as these men are at higher risk of karyotypic abnormalities. Separate
testing for Y chromosome microdeletions may also be offered. We suggest karyotyping women with
premature ovarian insufficiency or a family history of early ovarian insufficiency (prior to age 40) and
both partners if there have been recurrent pregnancy losses. In most other circumstances,
karyotyping is not indicated as part of the initial evaluation because of the low incidence of
abnormalities in women with unexplained infertility, endometriosis, or tubal factor infertility [71].
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Karyotype may be useful in patients with these conditions who have failed initial treatment
approaches and plan to undergo IVF, although the cost-effectiveness of universal karyotype
screening prior to IVF has not been established [72].

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and regions around
the world are provided separately. (See "Society guideline links: Female infertility".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics." The
Basics patient education pieces are written in plain language, at the 5  to 6  grade reading level, and
they answer the four or five key questions a patient might have about a given condition. These
articles are best for patients who want a general overview and who prefer short, easy-to-read
materials. Beyond the Basics patient education pieces are longer, more sophisticated, and more
detailed. These articles are written at the 10  to 12  grade reading level and are best for patients
who want in-depth information and are comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print or e-
mail these topics to your patients. (You can also locate patient education articles on a variety of
subjects by searching on "patient info" and the keyword(s) of interest.)

SUMMARY AND RECOMMENDATIONS

th th

th th

Basics topics (see "Patient education: Infertility in women (The Basics)" and "Patient education:
Infertility in couples (The Basics)")

●

Beyond the Basics topics (see "Patient education: Ovulation induction with clomiphene (Beyond
the Basics)" and "Patient education: Evaluation of the infertile couple (Beyond the Basics)")

●

We suggest that an infertility evaluation be offered to couples who have not been able to
conceive after 12 months of unprotected and frequent intercourse (Grade 2C). Earlier evaluation
(eg, after six months) is indicated in some couples, such as those in whom the female partner is
over 35 years of age or has a history of oligo/amenorrhea, known or suspected tubal disease or
endometriosis. Immediate evaluation may be undertaken in patients with a history of

●
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2019 AAPLOG Position Statement on Abortion Pill Reversal 

 

Some women change their mind about abortion after taking the first drug of the abortion regimen. For 
those women, Abortion Pill Rescue offers a medically sound choice to attempt to reverse the effects of 
Mifepristone, and to save their baby.  The American Association of Pro-Life Obstetricians and 
Gynecologists strongly supports efforts to require all women presenting for abortion to be given 
information about abortion pill reversal as part of informed consent prior to abortion. 

Biological Background on the Chemical Abortion Regimen and Abortion Pill Reversal 
 

The chemical abortion regimen consists of two drugs:  Mifeprex (a.k.a. mifepristone or RU-486) and 
Cytotec (misoprostol).   Mifeprex is the first drug developed in a class of drugs called “selective 
progesterone receptor blockers”.  This class also includes Ella (ulipristal) and onapristone among others. 
Mifeprex is the first drug approved by the FDA for inducing abortion. 
 
However, Mifeprex by itself is only effective at accomplishing embryo demise about 75% of the time1.  
So, roughly one out of four women who take Mifeprex alone will have an unborn child in utero who 
continues to live.   
 
So, in order to increase the number of women who complete the abortion, a second drug, Cytotec 
(misoprostol), is administered to the woman.  Cytotec is of the class of drugs known as prostaglandins. 
Other prostaglandins can also be used for this purpose (e.g. gemeprost)  Prostaglandins cause the uterus 
to contract, forcing the expulsion of the unborn child and placenta.  
 
How often a chemical abortion fails to kill the unborn child and cause complete expulsion of the 
pregnancy, and what side effects and complications a woman may experience during and after chemical 
abortion depends on four things: 1) the gestational age of the woman,  2) the dose of Mifeprex,  3) the 
dose of Cytotec given, and 4) the way in which the woman takes the Cytotec (by swallowing,  by 
placing it in her vagina, or by placing it in her cheek and letting it dissolve.)    
 
The deaths from overwhelming infection after using chemical abortion have been after the use of 
Cytotec in the vagina, or by dissolving it in her cheek.2 The most accurate study to date, of 42,000 
women who underwent surgical or chemical abortion demonstrated a four times higher rate of serious 
complications from chemical abortion as compared to surgical abortion.3  The further along in 
pregnancy a woman is when she attempts a chemical abortion, the higher the complication rate, as well 

                                                
1	Davenport	M,	Delgado	G,	Harrison	M,Khauv	V.		Embryo	Survival	after	Mifepristone:	A	Systematic	Review	of	the	Literature.	
Issues	in	Law	&	Medicine,	Volume	32,	Number	1,	2017.		Available	at	
https://issuesinlawandmedicine.com/product/davenport-embryo-survival-after-mifepristone-a-systematic-review-of-the-
literature/.	
2	Mifepristone	U.S.	Post-marketing	Adverse	Events	Summary	through	04/30/2011,	available	at:	
https://www.minnpost.com/sites/default/files/attachments/Mifeprex_April2011_AEs.pdf			(Last	visited	2019	Feb	19.)	
3	Niinimaki	M,	Pouta	A,	Bloigu	A,	Gissler	M,	Hemminki	E,	Suhonen	S,	Heikinheimo	O.	Immediate	Complications	after	Medical	
compared	with	Surgical	Termination	of	Pregnancy,	OBSTET.	GYNECOL.	114:795-804	(Oct.	2009),	



illustrated by a study looking at the complication rate from chemical abortion for different gestational 
ages.4   
 
The way in which Mifeprex works to kill the unborn child is by blocking a natural pregnancy hormone 
called progesterone.   Progesterone is produced by the mother’s body to allow her womb to grow the 
placenta- the organ needed to provide nourishment to the baby.  Mifeprex blocks the action of 
progesterone on a woman’s womb.  When Mifeprex blocks progesterone, the placenta deteriorates and 
can no longer provide nourishment to the baby. 
 
However, during the development of Mifeprex, it was clearly demonstrated that Mifeprex is a 
REVERSIBLE blocker of progesterone. 5 That means that if one blocks progesterone with Mifeprex, the 
Mifeprex the blockade can be overcome by administering more natural progesterone, which kicks the 
Mifeprex off of the progesterone receptor and nullifies the effects of Mifeprex blockade.  This fact was 
clearly demonstrated in Animal experiments. 
 
The development of mifepristone as an abortifacient was based on its mechanism as a reversible 
progesterone receptor antagonist; using progesterone to counteract the effect of mifepristone is the 
logical extension of simple principles of toxicology and poison control. This is the same scientific 
principle which is behind the use of an antitoxin for poisoning. If a poison acts by blocking a certain 
biological receptor, and if the administration of another medication will remove the poison from the 
receptor, then it is clear that the antidote for the poisoning is to administer the drug which will remove 
the poison from the receptor. In the case of Mifeprex, (the poison), the specific antidote is the natural 
hormone progesterone, which removes Mifeprex from the cellular progesterone receptor.   
 
By giving a woman progesterone, the Mifeprex abortion can be stopped and the chances of the baby 
surviving increase from 25% (the survival rate without natural progesterone) to 68% (the average 
survival rate after giving natural progesterone).  This is a significantly increased chance of the baby 
surviving the attempted chemical abortion after Mifeprex.  For women who change their mind after 
starting a chemical abortion, the administration of progesterone can give her a real hope of saving her 
unborn child. 
 
 
The natural hormone progesterone has been used for over 40 years in the IVF industry, to help women 
carry pregnancies after the embryo is transferred into her womb.  There is a very long and solid history 
of safety of the use of natural progesterone in pregnancy. 6 Natural progesterone use in pregnancy for the 
last 50 years has not been associated with any increased risk of any birth defects.  Mifepristone alone 
has also not, to date, been demonstrated to have any increased risk of birth defects.   Thus, to date there 
does not appear to be any risk of birth defects to the unborn child from abortion pill reversal.  And, 
abortion pill reversal offers another reproductive choice for women facing the abortion decision. 
 

                                                
4	Mentula,	Maarit,	Niinimaki	M,	Suhonen	S.,	Hemminki	E,	Gissler	M,	and	Heinkinheimo	0.		"Immmediate	adverse	events	
after	second	trimester	medical	termination	of	pregnancy:	results	of	a	nationwide	registry	study".	Human	Reproduction	
(0)(0)	p	1-6	2011.	
5	Davenport	M,	Delgado	G,	Harrison	M,Khauv	V.		Embryo	Survival	after	Mifepristone:	A	Systematic	Review	of	the	Literature.	
Issues	in	Law	&	Medicine,	Volume	32,	Number	1,	2017.		Available	at	
https://issuesinlawandmedicine.com/product/davenport-embryo-survival-after-mifepristone-a-systematic-review-of-the-
literature/.		
6	American	Society	of	Reproductive	Medicine	Practice	Committee.		Progesterone	supplementation	during	the	luteal	phase	
and	in	early	pregnancy	in	the	treatment	of	infertility:	an	educational	bulletin.	Fertil	Steril	2008;89:789–92.		Available	at:	
https://www.fertstert.org/article/S0015-0282(08)00253-7/pdf		(last	visited	2019	Feb	19).		See	p	791	at	Risks:		
“The	weight	of	available	evidence	suggests	that	progesterone	supplementation	in	early	pregnancy	poses	no	significant	risk	
to	mother	and	fetus"	and	"Controlled	studies	have	shown	no	increased	incidence	in	congenital	anomalies,	including	genital	
abnormalities	in	male	and	female	infants,	resulting	from	maternal	exposure	to	P	(progesterone)	during	early	pregnancy.”	



 
 
 
 

Abortion Pill Reversal Case Series 
 
 

A new case series7, authored by AAPLOG members George DelgadoM.D. and Mary Davenport M.D., 
demonstrates that Mifeprex abortions can be reversed by administration of natural progesterone. The 
study, looked at 261 successful mifepristone reversals and demonstrated that the reversal success rates 
were 68% with the high-dose oral progesterone protocol and 64% with the injected progesterone 
protocol; both were significantly better rates than the 25% survival rate if no treatment is offered. These 
survival rates are statistically significant (p<0.001).  There was no increased risk of birth defects or 
preterm births when compared to the normal population.   

 
The American Association of Pro-Life Obstetricians and Gynecologists strongly supports laws which 
require women to be informed of the option of Abortion Pill Rescue as part of a woman’s right to 
informed consent prior to abortion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Life.		It’s	why	we	are	here.	
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7	Delgado	G,	Condly	S,	Davenport	M,	Tinnakornsrisuphap	T,	Mack	J,	Khauv	V,	Zhou	P.	A	Case	Series	Detailing	the	Successful	
Reversal	of	the	Effects	of	Mifepristone	Using	Progesterone	Issues	in	Law	&	Medicine,	Volume	33,	Number	1,	2018	available	
at	http://issuesinlawandmedicine.com/wp-content/uploads/2018/04/Effects-of-Mifepristone-Article-6.pdf					
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