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Management of recurrent early pregnancy loss
ABSTRACT
Recurrent pregnancy loss is a common clinical problem in reproduction, occurring in
approximately 1% of reproductive-aged women1. A definite cause is established in no more
than 50% of couples, and several alleged causes of recurrent pregnancy loss are controversial.
Moreover, in the field of recurrent pregnancy loss, inappropriate emphasis often is given to
unproven hypotheses and poorly designed clinical studies. Seeking a solution, some patients
and physicians explore less-well-accepted etiologies and empirical or alternative treatments.
This bulletin will provide the practitioner with a rational, modern approach to the
management of recurrent pregnancy loss. New and controversial etiologies will be presented
so that the practitioner can discuss them with couples who have a history of recurrent
pregnancy loss.

BACKGROUND
Broadly defined, pregnancy loss includes any type of
loss of the conceptus from fertilized ovum to neonate.
This bulletin covers the repetitive loss of recognized
pregnancies in the first or early second trimester (<15
weeks of gestation). It usually is referred to as recurrent
spontaneous abortion, miscarriage, or recurrent early
pregnancy loss.

Recurrent pregnancy loss typically is defined as two
or three or more consecutive pregnancy losses. Most
women with recurrent pregnancy loss have recurrent
pre-embryonic or embryonic losses. Recurrent fetal
loss is less common, and recurrent fetal loss at or
beyond 14 weeks of gestation is infrequent.
CAUSES OF RECURRENT PREGNANCY LOSS
Genetic Abnormalities

Recurrent abortion must be distinguished from
sporadic spontaneous abortions that are
nonconsecutive pregnancy losses occurring randomly
during a woman’s reproductive years. Sporadic
pregnancy loss occurs in 10–15% of all clinically
recognized pregnancies as first- or early secondtrimester spontaneous abortions. Most of these
pregnancy losses are clinically evident by the 12th
week of gestation and are preembryonic or embryonic
losses in which the demise of the conceptus precedes
clinical features of pregnancy loss by one or more
weeks.

This Practice Bulletin was developed by the ACOG Committee
on Practice Bulletins – Obstetrics with the assistance of Sandra
A. Carson, MD, and D. Ware Branch, MD. The information is
designed to aid practitioners in making decisions about
appropriate obstetric and gynecologic care. These guidelines
should not be construed as dictating an exclusive course of
treatment or procedure. Variations in practice may be warranted
based on the needs of the individual patient, resources, and
limitations unique to the institution or type of practice.

Parental Structural Chromosome Abnormalities
In approximately 2–4% of couples with recurrent
pregnancy loss, one partner will have a genetically
balanced structural chromosome rearrangement.
Balanced translocations account for the largest
percentage of these karyotypic abnormalities. They
can cause pregnancy loss because segregation during
meiosis results in gametes with duplication or
deficiency of chromosome segments. Other genetically
balanced structural chromosome abnormalities, such
as chromosome inversions, account for a small
percentage of abnormal parental karyotypes among
couples with recurrent pregnancy loss.
Molecular Genetic Abnormalities
In the past decade, the development of techniques
for DNA analysis has resulted in identification of
molecular genetic abnormalities as causes of various
human diseases. One report indicated that highly
skewed X-chromosome inactivation is associated with
otherwise unexplained recurrent pregnancy loss2. As
yet, however, commercially available tests for this and
other related molecular genetic abnormalities are not
widely available.
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Recurrent Preembryonic or Embryonic
Aneuploidy
Analyses of karyotypes in consecutive abortions
suggest that recurrent aneuploidy in the conceptus
may be a cause of recurrent pregnancy loss. In one
analysis of data, the karyotype of a second successive
spontaneous abortion was abnormal in nearly 70% of
cases when aneuploidy was found in the first abortus,
but in only 20% of cases where the first abortus was
chromosomally normal3. However, these aneuploid
losses may have been a result of the older age of the
mothers, rather than a nonrandom event in
predisposed couples4. More recently, two groups of
investigators using different techniques of analysis have
shown that the next abortion in women with recurrent
pregnancy loss was chromosomally abnormal in 48%
or more of cases5,6, raising the possibility of recurrent
aneuploidy despite normal parental karyotypes.
Supportive evidence comes from studies of
preimplantation genetic studies of women with
recurrent pregnancy loss in which more than 50% of
embryos were found to have aneuploidy7,8.
Hormonal and Metabolic Disorders
Luteal Phase Defect
The luteal phase defect (LPD) has long been thought
to be a cause of spontaneous abortion, but the
evidence linking LPD to recurrent abortion is subject
to criticism. Investigators initially hypothesized that with
LPD, the corpus luteum failed to make enough
progesterone to establish a mature endometrial lining
suitable for placentation. This theory has evolved to
implicate poor follicular-phase oocyte development,
which results in disordered estrogen secretion and
subsequent dysfunction of either the corpus luteum
or progesterone effect. In turn, these effects could
result from excess luteinizing hormone or
hyperandrogenic states. Some investigators believe
that LPD is a common cause of recurrent pregnancy
loss, accounting for approximately 25–40% of cases.
However, studies of this disorder have not included
concurrently tested controls, a serious oversight given
that normal women have endometrial histology
suggestive of LPD in up to 50% of single menstrual
cycles and 25% of sequential cycles9. Thus, the
association between LPD and recurrent pregnancy
loss remains speculative.
Polycystic Ovary Syndrome
Investigators have found that 36–56% of women with
recurrent pregnancy loss have polycystic ovary
syndrome (PCOS) diagnosed by ultrasound
examination of the ovaries 10–12 . One group 11
demonstrated that more than half of women with
ultrasonographic evidence of PCOS also had
hypersecretion of luteinizing hormone. But
ultrasonographic evidence of PCOS in women with
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recurrent pregnancy loss does not predict worse
pregnancy outcome than in women with recurrent
pregnancy loss without PCOS10,12,13. However, it has
been reported that women with PCOS who miscarry
have higher levels of circulating androgens10. There is
no known therapy for reducing the risk of pregnancy
loss in women with PCOS.
Other Metabolic Abnormalities
Maternal endocrinologic and metabolic disorders have
been implicated as a cause of recurrent pregnancy
loss. Women with poorly controlled type 1 (insulindependent) diabetes mellitus have an increased rate
of abortion14.
However, there is no evidence that asymptomatic
endocrinologic or metabolic disorders, such as mild
thyroid disease or glucose intolerance, cause recurrent
pregnancy loss.
Uterine Anatomic Abnormalities
Congenital uterine abnormalities have been associated
most often with second-trimester pregnancy loss.
However, 10–15% of women with recurrent early
pregnancy loss have congenital uterine abnormalities.
The most common malformations associated with
pregnancy loss are variations of the double uterus
(bicornuate, septate, or didelphic), with septate uterus
predominating. The contribution of arcuate uterus to
recurrent pregnancy loss is debated. A recent study
using three-dimensional ultrasonography and
hysteroscopy found that 15% of 61 women with
recurrent pregnancy loss had an arcuate uterus,
compared with only 3% of more than 1,000 women
attending a gynecology clinic15,16. Other investigators
doubt an association between an arcuate uterus and
recurrent pregnancy loss17,18. Severe uterine synechiae
(Asherman’s syndrome) and uterine abnormalities
associated with in utero exposure to diethylstilbestrol
also may be associated with pregnancy loss. An
association between submucosal leiomyoma and
recurrent pregnancy loss is controversial.
Some investigators believe that poor vascularization
of the uterine septum is a cause of spontaneous
abortion, but studies provide mixed results. In one
study of 12 pregnancies, all four successful
pregnancies became implanted away from the uterine
septum19. However, the vascular density in uterine
septa removed at the time of metroplasty is similar to
that of the normal uterine wall20.
Infectious Causes
Certain infectius agents, such as Listeria
monocytogenes, are known to cause sporadic
pregnancy loss, but no infectious agent has been
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proven to cause recurrent pregnancy loss. In addition,
Toxoplasma gondii and some viruses (eg, rubella,
herpes simplex, and measles viruses; cytomegalovirus;
and coxsackieviruses) have been linked to sporadic
abortion. However, none has been convincingly
associated with recurrent pregnancy loss.
Environmental Factors, Occupational Factors,
and Personal Habits
Although a common concern of patients, environmental
factors rarely have been linked to sporadic pregnancy
loss, and no associations between environmental
factors and recurrent pregnancy loss have been
established. Likewise, occupational exposures to
certain products, such as certain organic solvents,
rarely have been linked to sporadic pregnancy loss21.
However, no associations between occupational
exposure or working itself and recurrent pregnancy
loss have been established.
Study results are conflicting on the association of
smoking, use of alcohol, and use of caffeine with
sporadic pregnancy loss. They may act in a dosedependent fashion or synergistically to increase the
rate of sporadic pregnancy loss. However, none of
these habits has been associated with recurrent
pregnancy loss. Exercise does not appear to increase
the rate of sporadic pregnancy loss, particularly in
women in good physical condition, and there are no
studies of exercise effects in women with recurrent
pregnancy loss.
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among women with recurrent pregnancy loss and
thrombophilia is uncertain.
Autoimmune Disorders
Antiphospholipid Antibodies
Antiphospholipid syndrome (APS) is an autoimmune
disorder characterized by the presence of significant
levels of antiphospholipid antibodies and one or
more clinical features, among which are recurrent
pregnancy loss, fetal death, and thrombosis 31.
Antiphospholipid syndrome may occur as a primary
condition in women with no other recognizable
autoimmune disease, or as a secondary condition in
patients with underlying autoimmune disease (eg,
systemic lupus erythematosus). The diagnosis of APS
is made by demonstrating lupus anticoagulant,
anticardiolipin antibodies, or both.
Some investigators have found that a small percentage
of women with recurrent pregnancy loss who test
negative for anticardiolipin antibodies have antibodies
to other phospholipids, such as phosphatidylserine or
phosphatidylethanolamine32. Others have found that
no such relationship exists 33 or that testing for
antibodies other than lupus anticoagulant and
anticardiolipin antibodies does not increase the rate of
diagnosis of APS 34 . In addition, assays for
phospholipid-binding antibodies other than
anticardiolipin are not standardized. Finally, there is no
proven treatment for women with recurrent pregnancy
loss and phospholipid-binding antibodies other than
lupus anticoagulant and anticardiolipin antibodies.

Thrombophilia
The most common inherited thrombophilic disorders
are factor V Leiden and prothrombin G20210A
mutation, found in approximately 8% and 3%,
respectively, of Caucasian women in the United States.
These mutations are associated with approximately
25% of isolated thrombotic events and approximately
50% of familial thrombosis. Other less common
thrombophilias include deficiencies of the
anticoagulants protein C, protein S, and antithrombin
III. Some investigators have22–25, and some have
not 13,26–29 , found that one or more of these
thrombophilic mutations are associated with recurrent
pregnancy loss. In two studies22,30, however, these
heritable thrombophilias were associated with
second- or third-trimester fetal loss, not with firsttrimester loss. Also, one group has found that next
pregnancy outcomes among women with recurrent
pregnancy losses are no different with or without
factor V Leiden13.
Despite the recent interest in this field, no treatment
trials have been performed. Thus, which therapy, if
any, is effective in promoting successful pregnancy

Thyroid Antibodies
Autoantibodies to thyroid antigens (thyroglobulin and
thyroid peroxidase) are associated with an increased
rate of pregnancy loss if identified in early pregnancy
or immediately before pregnancy35,36. However, current
evidence does not allow a definite conclusion regarding
the association of antithyroid antibodies and recurrent
pregnancy loss, and no treatment options have been
proven beneficial.
Antinuclear Antibodies
A significant percentage (approximately 15%) of
women with recurrent pregnancy loss have detectable
antinuclear antibodies (ANA)37,38. Without treatment,
subsequent pregnancy outcomes among women with
a positive ANA test result are similar to those among
women with a negative ANA test result. More
important, a randomized treatment trial of women with
recurrent pregnancy loss and a positive autoantibody
result, including ANA, found no difference in pregnancy
outcomes between women treated with prednisone
and low-dose aspirin and women treated with
placebo39. Thus, currently available data do not support
testing women with recurrent pregnancy loss for ANA.
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Alloimmune Disorders
Alloimmune traits – immunologic difference between
individuals – have been proposed as factors between
reproductive partners that cause otherwise unexplained
recurrent pregnancy loss. The tendency for 1) partners
with recurrent loss to share human leukocyte antigens,
2) the female partner to fail to produce serum “blocking
factor,” and 3) the female partner to produce
antileukocytotoxic antibodies against paternal
leukocytes have been described. Others have refuted
the significance of each of these factors. In addition,
no test for these traits provides results that predict the
next pregnancy outcome in patients treated or
untreated for recurrent pregnancy loss40,41. More
recently, some researchers have claimed that flow
cytometric assays for maternal antibodies to paternal
leukocytes are useful in evaluating couples with
recurrent pregnancy loss. However, studies of these
assays have lacked appropriate controls and are of
unproven value in terms of indicating an efficacious
treatment.
More recent investigations of the maternal-fetal
immunologic relationship suggest that pregnancy
losses may result from dysregulation of normal immune
mechanisms, probably operating at the maternal-fetal
interface. It has been proposed that a predominance
of Th-2 lymphocytic cytokines is crucial for successful
pregnancy and that Th-1 lymphocytic cytokines, such
as interferon-γ and tumor necrosis factor-α, adversely
affect embryo and trophoblast viability 42–44. The
presence of natural killer (NK)-like cells secreting a
transforming growth factor at the maternal-fetal
interface may be necessary for successful pregnancy45.
Clinical studies have found decreased 45,46 or
increased47 numbers of these cells in the luteal phase
endometria of women with recurrent pregnancy loss.
Pregnancy outcomes may be worse in women with
recurrent pregnancy loss found to have increased
numbers of NK-like cells in the luteal phase
endometria48, but further studies are necessary before
valid conclusions can be drawn. One group has found
that an embryotoxic factor, similar to interferon-γ,
generated by patient leukocytes in vitro predicted
pregnancy failure in the next pregnancy attempt44, but
others have not been able to reproduce these
findings 49. Others have found that an increased
percentage of circulating NK cells in women with
recurrent pregnancy loss predicts a relatively poor
next pregnancy outcome50,51. There is, however, no
proven treatment for women with recurrent pregnancy
loss found to have increased percentages of circulating
NK cells.
Unexplained Recurrent Pregnancy Loss
In 50% or more of couples with recurrent pregnancy
loss, an evaluation, including parental karyotypes,
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hysterosalpingography or hysteroscopy, and
antiphospholipid antibody testing will be negative.
Therefore, a majority (approximately 50–75%) of
couples with recurrent pregnancy loss will be no
certain diagnosis. Informative and sympathetic
counseling appears to serve an important role in
this situation. Live birth rates between 35% and
85% are commonly reported in couples with
unexplained recurrent pregnancy loss who undertake
an untreated or placebo-treated subsequent
pregnancy 12,52–55. Meta-analysis of randomized,
prospective studies suggests that 60–70% of
women with unexplained recurrent pregnancy loss
will have a successful next pregnancy56, figures that
many couples will view as optimistic.
CLINICAL CONSIDERATIONS AND
RECOMMENDATIONS
• When is a diagnosis of recurrent pregnancy
loss appropriate?
Traditionally, recurrent pregnancy loss has been
defined as three consecutive spontaneous
abortions. However, the risk of abortion after two
successive abortions (30%) is clinically similar to
the risk of recurrence among women with three or
more consecutive abortions (33%)37,57–66. Thus,
patients with two or more consecutive spontaneous
abortions are candidates for an evaluation to
determine the etiology, if any, for their pregnancy
losses.
The number of previous pregnancy losses
influences the likelihood of successful pregnancy.
One study reported recurrent pregnancy loss rate
of 29%, 27% 44%, and 53% after 3,4,5, and 6 or
more recurrent pregnancy losses, respectively67. In
addition, maternal age influences the current
pregnancy loss rate67,68, with a recurrent pregnancy
loss rate of approximately 25% in women aged 30
years or younger and a recurrent pregnancy loss
rate of 50-60% in those 40 years or older. Some
investigators have found the pregnosis for a
successful pregnancy is increased by 10–20% in
women with at least one previous live birth58,69, but
others did not67.
• Should all couples with recurrent pregnancy
loss have chromosomal analysis performed?
Parents with recurrent pregnancy loss should be
analyzed for balanced chromosome abnormalities
because: 1) couples would like to know why they
are experiencing repetitive pregnancy loss; 2) a
couple in which one partner carries a balanced
chrosome abnormality is at increased risk for having
a fetus with an unbalanced chromosome
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abnormality and may benefit from prenatal genetic
testing; and 3) the apparently normal offspring of a
couple in which one partner carries a balanced
chromosome abnormality is at risk for carrying the
same balanced chromosome abnormality and,
thus. is at risk for reproductive complications.

further by magnetic resonance imaging. However,
the relationship between uterine abnormalities and
recurrent pregnancy loss is uncertain, and some
authorities do not recommend routinely evaluating
the uterine cavity by hysterosalpingography,
hysteroscopy, or sonohysteroscopy71.

Balanced chromosome abnormalities occurring in
one partner are relatively infrequent among couples
with only recurrent pregnancy loss but no other
adverse perinatal outcomes (eg, stillborns,
anomalous infants). One study reported that of
couples with recurrent loss, only 2.4% of female
partners and 1.6% of male partners with a history
of stillbirths or anomalous infants had a balanced
chromosome abnormality, compared with 4.6% of
female partners and 1.7% of male partners with a
history of adverse perinatal outcomes70. However,
no historic factor unequivocally allows the clinician
to determine which couples may benefit from
karyotype analyses. In addition, phenotypically
normal offspring do not exclude the possibility of a
balanced abnormality in a couple with recurrent
pregnancy loss.

No prospective, controlled trials have proved that
the correction of uterine anatomic abnormalities
benefits the next pregnancy outcome.
Retrospectively analyzed case series suggest that
70–85% of women with recurrent pregnancy loss
with bicornuate and septate uteri who undergo
surgical correction will deliver viable live born infants
in their next pregnancies72, but these seemingly
excellent results are subject to criticism because
of the methods of patient selection and the lack of
controls.

Parental cytogenetic analysis should be offered to
all couples with recurrent pregnancy loss. In
addition, all couples in which one partner has been
found to have a balanced translocation or inversion
should be offered prenatal genetic diagnosis
because of the increased risk of a karyotypic
abnormality in the conceptus.

Hysteroscopic resection has been used
successfully for treatment of the uterine septum,
and subsequent pregnancy results are comparable
to those for metroplasty 72. It is preferable to
abdominal surgery because it is an outpatient
procedure with low morbidity and allows for labor
with expected vaginal delivery. Uterine synechiae
also may be treated hysteroscopically.
• Should women with recurrent pregnancy loss
be evaluated for luteal phase defect?

• How should the uterine cavity be evaluated
in a woman with recurrent pregnancy
loss, and how should abnormal findings be
treated?

Although assessment of luteal phase progesterone
production or effect is firmly entrenched in the
traditional evaluation of women with recurrent
pregnancy loss, the evidence supporting this
practice is scant. The endometrium is considered
out of phase when the histologic dating lags
behind the menstrual dating by 2 days or more.
However, interobserver variation in the interpretation
of the biopsies is considerable73, and modest intraobserver variation occurs74. Because of 1) such
variation, 2) the frequent finding of out-of-phase
endometrial histology in normal women, and 3) the
consistent expression of luteal phase defect in
affected women, luteal phase defect is diagnosed
only when two consecutive biopsies are out of
phase. The measurement of luteal phase
progesterone concentrations is not an adequate
method for diagnosing or excluding luteal
phase defect.

Uterine anatomic abnormalities are diagnosed
by hysterosalpingography, hysteroscopy,
or sonohysteroscopy. Three-dimensional
ultrasonography, although not routinely available
in the United States, also has been shown to be
useful in the diagnosis of uterine abnormalities.
Suspicious or confusing cases can be evaluated

No property designed studies have evaluated the
role of progesterone treatment in women with
recurrent pregnancy loss with luteal phase defect.
Two meta-analyses of studies from the 1950s and
1960s reached conflicting conclusions regarding
the efficacy of progesterone treatment in variously
selected women with recurrent abortion75,76. The

In addition, many experts obtain a karyotype of
the abortus tissue when a couple with recurrent
pregnancy loss experience a subsequent
spontaneous abortion. The rationale is that if the
abortus is aneuploid, the physician and patent may
conclude that a maternal cause of pregnancy loss
is excluded. Also, an abnormal abortus karyotype
is a legitime explanation for the loss that may
provide a source of comfort to the couple. However,
no published evidence supports these hypotheses,
and definite recommendations for routinely
obtaining abortus karyotypes cannot be made.
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studies included in these meta-analyses are difficult
to interpret because they 1) did not assess patients
for luteal phase defect using currently accepted
criteria, 2) employed 17-OH progesterone caproate
or medroxyprogesterone as treatment, 3) used
various inclusion criteria, and 4) entered patients
after pregnancy had progressed to at least 8 weeks
of gestation. Also, these studies totaled only
130 patients, and one of them 77 was not
randomized. In addition, in a more recent
randomized trial, a subgroup of women with PCOS
and three or more miscarriages were randomized
to treatment with either progesterone or placebo
pessaries 78. There was no difference in the
pregnancy outcomes.
Human chorionic gonadotropin has been used in
an attempt to stimulate the corpus luteum support
of pregnancy in women with recurrent abortion.
One international multicentered trial randomized
75 women to receive either placebo or 10,000 IU
of human chorionic gonadotropin at the first
diagnosis of pregnancy and 5,000 IU weekly,
thereafter 79. No significant difference in the
successful pregnancy rates (83% versus 79%)
between the groups was found.
In summary, the relationship between the luteal
phase defect and recurrent pregnancy loss remains
a subject of controversy. It has not been shown
conclusively that progesterone treatment or corpus
luteum support influences pregnancy outcome in
women with recurrent pregnancy loss.
• Should thyroid tests and tests for glucose
intolerance be performed in women with
recurrent pregnancy loss?
An association between recurrent pregnancy loss
and asymptomatic endocrinologic or metabolic
disorders such as mild thyroid disease or glucose
intolerance has not been established. Thus, tests
for thyroid dysfunction or glucose intolerance are
not required in the evaluation are not required in
the evaluation of otherwise normal women with
recurrent pregnancy loss.
An association between antithyroid antibodies and
recurrent pregnancy loss has been reported by
some investigators31,80–83. Very few patients identified
in these studies are clinically hypothyroid, and less
than 20% have abnormal thyroid-stimulating
hormone test results80. In addition, no treatments
have proved to benefit next pregnancy outcome in
women found to have antithyroid antibodies. Thus,
tests for antithyroid antibodies are not required in
the evaluation of women with recurrent pregnancy
loss.
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• Should women with recurrent pregnancy loss
be evaluated for possible infectious causes,
and should they be treated?
Endocervical Chlamydia and Mycoplasma have
been implicated as causes of recurrent pregnancy
loss, but study results are conflicting. Bacterial
vaginosis may be associated with midtrimester
pregnancy loss 84,85 and one study found an
increased rate pregnancy loss in women with
bacterial vaginosis undergoing in vitro fertilization86.
However, there is no direct evidence(confirmed by
cultures) of Chlamydia, Mycoplasma, and
organisms causing bacterial vaginosis in
systematically analyzed recurrent abortus
specimens. These infectious agents are very
common. Mycoplasma may be recovered from the
endocervix of one third of sexually active adults.
One group of investigators found that women with
recurrent pregnancy loss have a significantly higher
rate of endometrial colonization with Ureaplasma
urealyticum compared with controls, raising the
speculation that endometrial (but not endocervical)
colonization with Mycoplasma may play a role in
recurrent pregnancy loss. Existing nonrandomized
studies of the effects of antibiotic treatment on
subsequent pregnancy outcome in women with
endocervical Mycoplasma colonization have yielded
conflicting results.
Currently routine serologic or endocervical cultures
for Chlamydia or Mycoplasma and vaginal
evaluation for bacterial vaginosis are not useful in
evaluating otherwise healthy women presenting with
recurrent abortion. In addition empiric treatment
with antibiotics in the absence of documented
infection is not warranted.
• Should women with recurrent pregnancy
loss be evaluated for antiphospholipid
syndrome?
Antiphospholipid syndrome is associated with
pregnancy loss in 3–15% of women with recurrent
pregnancy loss33,87–90. Some investigators have
emphasized the relationship between APS and
second- or early third- trimester fetal death91,
whereas others have found that a small percentage
of women with recurrent first-trimester pregnancy
loss have antiphospholipid antibodies90. Women
with previous fetal death33,92 and high levels of
anticardiolipin immunoglobulin G (IgG) antibodies92
are at the greater risk of fetal loss in subsequent
pregnancies. Therefore, women with recurrent
p re g n a n c y l o s s s h o u l d b e t e s t e d f o r
antiphospholipid syndrome using standard assays
for anticardiolipin antibodies and lupus
anticoagulant.
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Antihosopholipid syndrome is identified in a woman
with recurrent pregnancy loss by the detection of
lupus anticoagulant, β2-glycoprotein, I-dependent
anticardiolipin antibodies, or both on two occasions
at least 6 weeks apart 31. The IgG isotype if
anticardiolipin is most relevant clinically, but tests
repeatedly positive for IgM anticardiolipin may be
used to make the diagnosis. In individuals
demonstrating only anticardiolipin antibodies, definite
APS is diagnosed when the antibody levels are
repeatedly 20 units or greater. Repeatedly positive
test results for anticardiolipins antibodies with levels
of less than 20 units are of uncertain significance.
Women with APS benefit from treatment with
heparin and low-dose aspirin during pregnancy.
Two studies have shown that women with recurrent
early pregnancy loss and positive test results for
antiphospholipid antibodies benefit from treatment
with low-dose aspirin and heparin. Successful
pregnancy rates for these women are 70–75%,
compared with less than 50% for the untreated
patients93,94. These studies used heparin dosages
in the range of 10,000–25,000 U/d, and neither
study included women with a history of thrombosis
or systemic lupus erythematosus.
• Should women with recurrent pregnancy loss
be evaluated for thrombophilias?
The role of thrombophilia in recurrent pregnancy
loss is a controversial subject of current research
interest. Tests for factor V Leiden, the prothrombin
G20210A mutation, or deficiencies of protein C,
protein S, or antithrombin III should be considered
in cases of otherwise unexplained fetal death in
the second or third trimester. However, the role of
these heritable thrombophilias in recurrent early
pregnancy loss is uncertain at present, and tests
for these thrombophilias are not required as part of
the evaluation. Whether antithrombotic treatment
improves subsequent pregnancy outcomes in
women with evidence thrombophilia is uncertain.
• Should women with recurrent pregnancy loss
be evaluated for possible alloimmune causes?
Results of tests for human leukocyte antigen types,
maternal serum blocking factors, or maternal
antileukocytic antibodies directed against the male
partner’s leukocytes have not been shown to
predict subsequent pregnancy outcome. Therefore,
testing is not recommended, and treatment is not
warranted. Luteal phase biopsy to determined the
status of NK-like cells is not recommended because
of mixed results in the literature, the uncertainty of
prognostic implications, and the lack of an effective
treatment. Finally, in the absence of a proven
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effective treatment, tests for embryotoxic factor
determination of the presence of circulating NK
cells in women with recurrent pregnancy loss is
not beneficial.
• Is paternal lymphocyte immunization or
intravenous immune globulin (IVIG) an
effective treatment for recurring pregnancy
loss.
The most widely used immunotherapeutic treatment
regimen for women with unexplained recurrent loss
involves immunizing the female partner with the
male partner’s leukocytes. Of several randomized,
prospective studies53,54,95, only one found out a
benefit to leukocytes immunization96. The largest
trial, and the only multicenter effort, found that
women undergoing leukocyte immunization actually
had a higher rate of pregnancy loss than placebo
controls55, suggesting that the treatment may be
harmful. In addition, there is no consensus
regarding patient selection or the dose, route, or
timing of leukocyte immunization, and immunization
using viable leukocytes carries risks similar to those
of blood transfusion, including the transmission of
viral diseases.
The second immunomodulatory therapy used as a
treatment for recurrent pregnancy loss is IVIG97.
Initial interest in this therapy derives from the
observation that IVIG contains antibodies that
block antibody-mediated immune damage98.
Other known immunomodulating effects of IVIG
include T cell receptor blockade, inhibition of
NK-cell activity, inhibition of Th-1 cytokine
secretion. Fc receptor blockade, complement
inactivation, down-regulation of B cell
responsiveness, and enhanced T cell suppressor
cell function99. However, only one of five randomized
trials using IVIG treatment in women with
recurrent pregnancy loss demonstrated a
benefit52; results of the other were negative100–103.
In addition, the results of two metaanalyses
also were negative104–105.
SUMMARY
The following recommendations are based on
good consistent scientific evidence (Level A):
• Women with recurrent pregnant loss should
be tested for lupus anticoagulant and
anticardiolipin antibodies using standard assays.
If tests results are positive for the same antibody
on two consecutive occasions 6–8 weeks apart,
the patient should be treated with heparin and
low-dose aspirin during her next pregnancy
attempt.
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• Mononuclear cell (leukocyte) immunization and IVIG
are not effective in preventing pregnancy loss.

62

be tested for parental balanced chromosome
abnormalities.

The following recommendations are based on
limited or inconsistent scientific evidence
(Level B):

• Women with recurrent pregnancy loss and a uterine
septum should undergo hysteroscopic evaluation
and resection.

• An association between the luteal phase defect
and recurrent pregnancy loss is controversial. If a
diagnosis of luteal phase defect is sought in a
women with recurrent pregnancy loss, it should be
confirmed by endometrial biopsy.

• Cultures for bacteria or viruses and tests for
glucose intolerance, thyroid abnormalities,
antibodies to infectious agents, antinuclear
antibodies, antithyroid antibodies, paternal
human leukocyte antigen status, or maternal
antipaternal antibodies are not beneficial and,
therefore, are not recommended in the evaluation
of otherwise normal women with recurrent
pregnancy loss.

• Luteal phase support with progesterone is of
unproven efficacy.
The following recommendations are based
primarily on consensus and expert opinion
(Level C):
• Couples with recurrent pregnancy loss should

• Couples with otherwise unexplained recurrent
pregnancy loss should be counseled regarding
the potential for successful pregnancy without
treatment.

REFERENCES
1.

Stirrat GM. Recurrent miscarriage. I: definition and
epidemiology. Lancet 1990; 336:673-675 (Level III)

2.

Lanasa MC, Hogge WA, Kubic C, Blancato J, Hoffman EP.
Highly skewed X-chromosome inactivation is associated with
idiopathic recurrent spontaneous abortion. Am J Hum Genet
1999; 65:252-254 (Level II-2).

3.

Hassold TJ. A cytogenetic study of repeated spontaneous
abortions. Am J Hum Genet 1980; 32:723-730 (Level II-3).

4.

Warburton D, Kline J, Stein Z, Hutzler M, Chin A, Hassold T.
Does the karyotype of a spontaneous abortion predict the
karyotype of a subsequent abortion? Evidence from 273
women with two karyotyped spontaneous abortions. Am J
Hum Genet 1987; 41:465-483 (Level II-3).

5.

6.

Stern JJ, Dorfmann AD, Gutierrez-Najar AJ, Cerrillo M,
Coulam CB. Frequency of abnormal Karyotypes among
abortuses from women with and without a history of
recurrent spontaneous abortion. Fertil Steril 1996; 65:250253 (Level II-2).
Daniely M, Aviram-Goldring A, Barkai G, Goldman B.
Detection of chromosomal aberration n fetuses arising
from recurrent spontaneous abortion by comparative
genomic hybridization. Hum Reprod 1998; 13:805-809
(Level II-3).

7.

Vidal F, Gimenez C, Rubrio C, Simon C, Pellicer A, Santalo J,
et al. FISH preimplantation diagnosis of chromosome
aneuploidy in recurrent pregnancy wastage. J Assist Reprod
Genet 1998; 15:310-313 (Level III).

8.

Simon C, Rubio C, Vidal F, Gimenez C, Moreno C, Parrilla JJ,
et al. Increased chromosome abnormalities in human
preimplantation embryos after in-vitro fertilization in patients
with recurrent miscarriage. Reprod Fertil Dev 1998; 10:87-92
(Level III).

9.

Davis OK, Berkeley AS, Naus GJ, Cholst IN, Freedman KS.
The incidence of luteal phase defect in normal, fertile women
determined by serial endometrial biopsies. Fertil Steril 1989;
51:582-586 (Level III).

10.

Tulppala M, Stenman UH, Cacciatore B, Ylikorkala O.
Polycystic ovaries and levels of gonadotropins and androgens
in recurrent miscarriage: prospective study in 50 women.
Br J Obstet Gynaecol 1993; 100:348-352 (Level II-2).

11.

Clifford K, Rai R, Watson H, Regan L. An informative protocol
for the investigation of recurrent miscarriage: preliminary
experience of 500 consecutive cases. Hum Reprod 1994;
9:1328-1332 (Level III).

12.

Liddell HS, Sowden K, Farquhar CM. Recurrent miscarriage:
screening for polycystic ovaries and subsequent pregnancy
outcome. Aust N Z J Obstet Gynaecol 1997; 37:402-406
(Level II-2).

13.

Rai R, Backos M, Rushworth F, Regan L. Polycystic ovaries
and recurrent miscarriage – a reappraisal. Hum Reprod 2000;
15:612-615 (Level II-2)

14.

Dorman JS, Burke JP, McCarthy BJ, Norris JM, Steenkiste
AR, Aarons JH, et al. Temporal trends in spontaneous
abortion associated with Type 1 diabetes. Diabetes Res Clin
Pract 1999; 43:41-47 (Level II-3)

15.

Jurkovic D, Geipel A, Gruboeck K, Jauniaux E, Natucci M,
Campbell S. Three-dimensional ultrasound for the
assessment of uterine anatomy and detection of congenital
anomalies: a comparison with hysterosalpingography and
two-dimensional sonography. Ultrasound Obstet Gynecol
1995; 5:233-237 (Level II-3).

16.

Jurkovic D, Gruboeck K, Tailor A, Nicolaides KH.
Ultrasound screening for congenital uterine anomalies.
Br J Obstet Gynaecol 1997; 104:1320-1321 (Level II-3).

MANAGEMENT OF RECURRENT EARLY PREGNANCY LOSS

63

33.

Sorensen SS, Trauelsen AG. Obstetric implications of minor
mullerian anomalies in oligomenorrheic women. Am J Obstet
Gynecol 1987; 156:1112-1118 (Level II-2).

Branch DW, Silver R, Pierangeli S, van Leeuwen I, Harris
EN. Antiphospholipid antibodies other than lupus
anticoagulant and anticardiolipin antibodies in women
with recurrent pregnancy loss, fertile controls, and
antiphospholipid syndrome. Obstet Gynecol 1997; 89:549555 (Level II-2).

34.

19.

Fedele L, Dorta M, Brioschi D, Guidici MN, Candiani GB.
Pregnancies in septate uteri: outcome in relation to site of
uterine implantation as determined by sonography. AJR Am J
Roentgenol 1989; 152:781-784 (Level III).

Bertolaccini ML, Roch B, Amengual O, Atsumi T, Khamashta
MA, Hughes GR. Multiple antiphospholipid tests do not
increase the diagnostic yield in antiphospholipid syndrome.
Br J Rheumatol 1998; 37:1229-1232 (Level II-2).

35.

20.

Dabirashrafi H, Bahadori M, Mohammad K, Alavi M,
Moghadami-Tabrizi N, Zandinejad K, et al. Septate uterus:
new idea on the histologic features of the septum in this
abnormal uterus. Am J Obstet Gynecol 1995; 172:105-107
(Level II-3).

Stagnoro-Green A, Roman SH, Colin RH, el-Harazy E, AlvarezMarfany M, Davies TF, et al. Detection of at-risk pregnancy by
means of highly sensitive assays for thyroid autoantibodies.
JAMA 1990; 264:1422-1425 (Level II-2).

36.

Lejeune B, Grun JP, de Nayer P, Servais G, Glinoer D.
Antithyroid antibodies underlying thyroid abnormalities and
miscarriage or pregnancy induced hypertension. Br J Obstet
Gynaecol 1983; 100:669-672 (Level II-2).

37.

Harger JH, Archer DF, Marchese SG, Muracca-Clemens M,
Garver KL. Etiology of recurrent pregnancy losses and outcome
of subsequent pregnancies. Obstet Gynecol 1983; 6:574581 (Level II-3).

17.

Maneschi F, Zupi E, Marconi D, Valli E, Romanini C, Mancuso
S. Hysteroscopically detected asymptomatic mullerian
anomalies. Prevalence and reproductive implications. J Reprod
Med 1995; 40:684-688 (Level II-2).

18.

21.

Sharara FI, Seifer DB, Flaws JA. Environmental toxicants and
female reproduction. Fertil Steril 1998; 70:613-622 (Level III).

22.

Rai R, Regan L, Hadley E, Dave M, Cohen H. Second-trimester
pregnancy loss is associated with activated C resistance.
Br J Haematol 1996; 92:489-490 (Level II-2).

23.

Brenner B, Mandel H, Lanir N, Younis J, Rothbart H, Ohel G,
et al. Activated protein C resistance can be associated with
recurrent fetal loss. Br J Haematol 1997; 97:551-554 (Level
II-2).

38.

Ridker PM, Miletich JP, Buring JE, Ariyo AA, Prince DT,
Manso JE, et al. Factor V Leiden mutation and risks of recurrent
pregnancy loss. Ann Intern Med 1998; 128:1000-1003 (Level
II-2).

Ogasawara M, Kajiura S, Katano K, Aoyama T, Aoki K.
Are serum progesterone levels predictive of recurrent
miscarriage in future pregnancies? Fertil Steril 1997; 68:806809 (Level II-3).

39.

Laskin CA, Bombardier C, Hannah ME, Mandel FP, Ritchie
JW, Farewell V, et al. Prednisone and aspirin in women with
autoantibodies and unexplained recurrent fetal loss. N Engl J
Med 1997; 337:148-153 (Level I).

40.

Coulam CB. Immunologic test in the evaluation of reproductive
disorders: a critical review. Am J Obstet Gynecol 1992; 167:
1844-1851 (Level II-2).

41.

Cowchock FS, Reece EA, Balaban D, Branch DW, Plouffe L.
Repeated fetal losses associated with antiphospholipid
antibodies: a collaborative randomized trial comparing
prednisone with low-dose heparin treatment. Am J Obstet
Gynecol 1992; 166:1318-1323 (Level I).

42.

Hill JP, Polgar K, Harlow BL, Anderson DJ. Evidence of
embryo- and trophoblast-toxic cellular immune response(s) in
women with recurrent spontaneous abortion. Am J Obstet
Gynecol 1992; 166:1044-1052 (Level II-2).

Kutteh WH. Report from the Society for Gynecologic
Investigation, Atlanta, Georgia, March 11-14, 1998. J Reprod
Immunol 1998; 40:175-182 (Level III).

43.

Pauer HU, Neesen J, Hinney B. Factor V Leiden and its
relevance in patients with recurrent abortions. Am J Obstet
Gynecol 1998; 178:629 (Level III).

Hill JA, Polgar K, Anderson DJ. T-helper 1-type immunity to
trophoblas in women with recurrent spontaneous abortion.
JAMA 1995; 273:1933-1936 (Level II-2).

44.

Ecker JL, Laufer MR, Hill JA. Measurement of embryotoxic
factors is predictive of pregnancy outcome in women with a
history of recurrent spontaneous abortion. Obstet Gynecol
1993; 81:84-87 (Level II-3).

45.

Clark DA, Vince G, Flanders KC, Hirte H, Starkey P. CD56+
lymphoid cells in human first trimester pregnancy decidua as
a source of novel transforming growth factor-beta 2-related
immunosuppressive factors. Hum Reprod 1994; 9:2270-2277
[erratum Hum Reprod 1994: 9;2270-2277] (Level III).

46.

Lachapelle MH, Miron P, Hemmings R, Roy DC. Endometrial
T, B and NK cells in patients with recurrent spontaneous
abortion: altered profile and pregnancy outcome. J Immunol
1996; 256:4027-4034 (Level II-2).

24.

25.

Foka ZJ, Lambropoulos AF, Saravelos H, Karas GB, Karavida
A, Agorastos T, et al. Factor V Leiden and prothrombin
G20210A mutations, but not methylenetetrahy-drofolate
reductase C677T, are associated with recurrent miscarriages.
Hum Reprod 2000; 15:459-462 (Level II-2).

26.

Balasch J, Reverter JC, Fabregues F, Tassies D, Rafel M,
Creus M, et al. First-trimester repeated abortion is not
associated with activated protein C resistance. Hum Reprod
1997; 12:1094-1097 (Level II-2).

27.

Dizon-Townson DS, Meline L, Nelson LM, Varner M, Ward K.
Fetal carriers of the factor V Leiden mutation are prone to
miscarriage and placental infarction. Am J Obstet Gynecol
1997; 177:402-405 (Level II-2).

28.

29.

30.

Preston FE, Rosendaal FR, Walker ID, Briët E, Berntorp E,
Conard J, et al. Increased fetal loss in women with heritable
thrombophilia. Lancet 1996; 348:913-916 (Level II-2).

31.

Wilson R, Ling H, MacLean MA, Mooney J, Kinnane D,
McKillop JH, et al. Thyroid antibody titer and avidity in patients
with recurrent miscarriage. Fertil Steril 1999; 71:558-561 (Level
II-3).

32.

Yetman DL, Kutteh WH. Antiphospholipid antibody panels
and recurrent pregnancy loss: prevalence of anticardiolipin
antibodies compared with other antiphospholipid antibodies.
Fertil Steril 1996; 66:540-546 (Level II-2).

MANAGEMENT OF RECURRENT EARLY PREGNANCY LOSS

47.

48.

Clifford K, Flanagan AM, Regan L. Endometrial CD56+ natural
killer cells in women with recurrent miscarriage: a
histomorphometric study. Hum Reprod 1999; 14:2727-2730
(Level II-2).
Quenby S, Bates M, Doig T, Brewster J, Lewis-Jones DI,
Johnson PM, et al. Pre-implantation endometrial leukocytes
in women with recurrent miscarriage. Hum Reprod 1999; 14:
2386-2391 (Level II-2).

49.

Hewitt MJ, Pratten MK, Regan L, Quenby SM, Baker PN. The
use of whole rat embryo culture as a technique for investigating
potential serum toxicity in recurrent miscarriage patients. Hum
Reprod 2000; 15:2200-2204 (Level II-2).

50.

Coulam CB, Goodman C, Roussev RG, Thomason EJ,
Beaman KD. Systemic CD56+ cells can predict pregnancy
outcome. Am J Reprod Immunol 1995; 33:40-46 (Level II-3).

51.

Aoki K, Kajiura S, Metsumoto Y, Ogasawara M, Okada S,
Yagami Y, et at. Preconceptual natural-killer-cell activity as a
predictor of miscarriage. Lancet 1995; 345:1340-1342 (Level
II-2).

52.

Coulam CB, Krysa L, Stern JJ, Bustillo M. Intravenous
immunoglobulin for treatment of recurrent pregnancy loss.
Am J Reprod Immunol 1995; 34:333-337 (Level I).

53.

Ho HN, Gil TJ 3rd, Hsieh HJ, Jiang JJ, Lee TY, Hsieh CY.
Immunotherapy for recurrent spontaneous abortion in a
Chinese population. Am J Reprod Immunol 1991; 25:10-15
(Level I).

54.

Cauchi MN, Lim D, Young DE, Kloss M, Pepperell RJ.
Treatment of recurrent aborters by immunization with paternal
cells – controlled trials. Am J Reprod Immunol 1991; 25:1617(Level I).

55.

Ober C, Karrison T, Odem RR, Barnes RB, Branch DW,
Stephenson MD, et al. Mononuclear-cell immunisation in
prevention of recurrent miscarriage: a randomised trial Lancet
1999; 354:365-369 (Level I).

56.

57.

58.

Jeng GT, Scott JR, Burmeister LF. A comparison of metaanalytic results using literature vs. individual patient data.
Paternal cell immunization for recurrent miscarriage. JAMA
1995; 274:830-836 (Meta-analysis).
Stevenson AC, Dudgeon MY, McClure H. Observations on
the results of pregnancies in women resident in Belfast. II.
Abortins, hydatidiform moles and ectopic pregnancies. Ann
Hum Genet 1959; 23:395-414 (Level II-3).
Warburton D, Fraser FC. Spontaneous abortion risks in man:
data from reproductive histories collected in a medical genetics
unit. Am J Hum Genet 1964; 16:1-25 (Level II-3).

64

63.

Awan AK. Some biologic correlates of pregnancy wastage.
Am J Obstet Gynecol 1974; 119:525-532 (Level III).

64.

Boue J, Bou A, Lazer P. Retrospective and prospective
epidemiological studies of 1,500 karyotyped spontaneous
human abortins. Teratology 1975; 12:11-26 (Level II-3).

65.

FitzSimmons J, Jackson D, Wapner R, Jackson L. Subsequent
reproductive outcome in couples with repeated pregnancy
loss. Am J Med Genet 1983; 16:583-587 (Level II-3).

66.

Regan L. A prospective study of spontaneous abortion. In:
Beard RW, Sharp F, eds. Early pregnancy loss: mechanisms
and treatment. London: Springer-Verlag, 1988:23-27 (Level
II-2).

67.

Clifford K, Rai R, Regan L. Future pregnancy outcome in
unexplained recurrent first trimester miscarriage. Hum Reprod
1997; 12:387-389 (Level II-2).

68.

Quenby S, Farquharson RG. Human chorionic gonadotropin
supplementation in recurrent pregnancy loss: a controlled
trial. Fertil Steril 1994; 62:708-710 (Level I).

69.

Roman EA, Alberman E, Pharoah PO. Pregnancy order and
fetal loss. Br Med J 1980; 280(6215):715 (Level III).

70.

Simpson JL, Martin AO. Prenatal diagnosis of cytogenetic
disorders. Clin Obstet Gynecol 1976; 19:841-853 (Level III).

71.

Royal College of Obstetrians and Gynaecologists. The
management of recurrent miscarriage. RCOG Guideline 17.
London: RCOG, 1998 (Level III).

72.

March CM, Israel R. Hysteroscopic management of recurrent
abortion caused by septate uterus. Am J Obstet Gynecol
1987; 156:834-842 (Level II-3).

73.

Scott RT, Snyder RR, Strickland DM, Tyburski CC, Bagnall
JA, Reed KR, et al. The effect of interobserver variation in
dating endometrial histology on the diagnosis of luteal phase
defects. Fertil Steril 1988; 50:888-892 (Level II-3).

74.

Daya S. Efficacy of progesterone support for pregnancy in
women with recurrent miscarriage. A meta-analysis of controlled
trials. Br J Obstet Gynaecol 1989; 96:275-280 (Meta-analysis).

75.

Scott RT, Snyder RR, Bagnall JW, Redd KD, Adair CF, Hensley
SD. Evaluation of the impact of intraobserver variability on
endometrial dating and the diagnosis of luteal phase defects.
Fertil Steril 1993; 60:652-657 (Level II-3).

76.

Goldstein P, Berrier J, Rosen S, Sacks HS, Chalmers TC. A
meta-analysis of randomized control trials of progestational
agents in pregnancy. Br J Obstet Gynaecol 1989; 96:265274 (Meta-analysis).

77.

Clifford K, Rai R, Watson H, Franks S, Regan L. Does
suppressing luteinising hormone secretion reduce the
miscarriage rate? Results of a randomised controlled trial.
BMJ 1996; 312:1508-1511 (Level I).

59.

Leridon H. Facts and artifacts in the study of intra uterine
mortality: a reconsideration from pregnancy histories. Popul
Stud 1976; 30:319-335 (Level III).
78.

60.

Poland BJ, Miller JR, Jones DC, Trimble BK. Reproductive
counseling in patients who have had a spontaneous abortion.
Am J Obstet Gynecol 1977; 127:685-691 (Level II-3).

Levine L. Habitual abortion. A controlled study of progestatinal
therapy. West J Surg 1964; 72:30-36 (Level II-1).

79.

Naylor AF, Warburton D. Sequential analysis of spontaneous
abortion. II. Collaborative study data show that gravidity
determines a very substantial increase in risk. Fertil Steril
1979; 31:282-286 (Level II-3).

Harrison RF. Human chorionic gonadotropin (hCG) in the
management of recurrent abortion; results of a multi-centre
placebo-controlled study. Eur J Obstet Gynecol Reprod Biol
1992; 47:175-179 (Level I).

80.

Kutteh WH, Yetman DL, Carr AC, Beck LA, Scott RT Jr.
Increased prevalence of antithyroid antibodies identified in
women with recurrent pregnancy loss but not in women
undergoing assisted reproduction. Fertil Steril 1999; 71:843848 (Level II-3).

61.

62.

Shapiro S, Levine HS, Abramivicz M. Factors associated with
early and late fetal loss. Adv Plan Parenthood 1970; VI:45-63
(Level III).

MANAGEMENT OF RECURRENT EARLY PREGNANCY LOSS

81.

Pratt D, Novotny M, Kaberlein G, Dudkiewicz A, Gleicher N.
Antithyroid antibodies and the association with non-specific
antibodies in recurrent pregnancy loss. Am J Obstet Gynecol
1993; 168:837-841 (Level II-2).

82.

Esplin MS, Branch DW, Silver R, Stagnaro-Green A. Thyroid
autoantibodies are not associated with recurrent pregnancy
loss. Am J Obstet Gynecol 1998; 179:1583-1586 (Level II-2).

83.

Rushworth FH, Backos M, Rai R, Chilcott IT, Baxter N, Regan
L. Prospective pregnancy outcome in untreated recurrent
miscarriers with thyroid autoantibodies. Hum Reprod 2000;
15:1637-1639 (Level II-3).

65

94.

Rai R, Cohen H, Dave M, Regan L. Randomized controlled
trial of aspirin and aspirin plus heparin in pregnant women
with recurrent miscarriage associated with phospholipid
antibodies (or antiphospholipid antibodies). BMJ 1997; 314:
253-257 (Level I).

95.

Gatenby PA, Cameron K, Simes RJ, Adelstein S, Bennett MJ,
Jansen RP, et al. Treatment of recurrent spontaneous abortion
by immunization with paternal lymphocytes: results of a
controlled trial. Am J Reprod Immunol 1993; 29:88-94 (Metaanalysis).

96.

Mowbray JF, Gibbings C, Liddell H, Reginald PW, Underwood
JL, Beard RW. Controlled trial of treatment of recurrent
spontaneous abortion by immunisation with paternal cells.
Lancet 1985; 1(8435):941-943 (Level I).

97.

American Society for Reproductive Medicine. Intravenous
immunoglobulin (IVIG) and recurrent spontaneous pregnancy
loss. ASRM Practice Committee Report. Birmingham,
Alabama: ASRM, 1998 (Level III).

98.

Brand A, Witvliet M, Claas FH, Eernisse JG. Beneficial effect
of intravenous gammaglobulin in a patient with complementmediated autoimmune thrombocytopenia due to IgM-antiplatelet antibodies. Br J Haematol 1988; 69:507-511 (Level
III).
Dwyer JM, Johnson C. The regulation of T cell responses by
spontaneously active suppressor cells. Clin Exp Immunol 1982;
50:406-415 (Level II-2).

84.

Kurki T, Sivonen A, Renkonen OV, Savia E, Ylikorkala O.
Bacterial vaginosis in early pregnancy and pregnancy outcome.
Bostet Gynecol 1992; 80:173-177 (Level II-2).

85.

Hay PE, Lamont RF, Taylor-Robinson D, Morgan DJ, Ison C,
Pearson J. Abnormal bacterial colonisation of the genital tract
and subsequent preterm delivery and late miscarriage. BMJ
1994; 308:295-298 (Level II-2).

86.

Ralph SG, Rutherfold AJ, Wilson JD. Influence of bacterial
vaginosis on conception and miscarriage in the first trimester:
cohort study. BMJ 1999; 319:220-223 (Level II-2).

87.

Out HJ, Kooijman CD, Bruinse HW, Derksen RH.
Histopathological findings in placentae from patients with intrauterine fetal death and anti-phospholipid antibodies. Eur J
Obstet Gynecol Reprod Biol 1991; 41:179-186 (Level II-2).

99.

88.

Parazzini F, Acaia B, Faden D, Lovotti M, Marelli G, Cortelazzo
S. Antiphospholipid antibodies and recurrent abortion. Obstet
Gynecol 1991; 77:854-858 (Level II-2).

100. Intravenous immunoglobulin in the prevention of recurrent
miscarriage. The German RSA/IVIG Group. Br J Obstet
Gynaecol 1994; 101:1072-1077 (Level I).

89.

Parke AL, Wilson D, Maier D. The prevalence of
antiphospholipid antibodies in women with recurrent
spontaneous abortion, women with successful pregnancies,
and women who have never been pregnant. Arthritis Rheum
1991; 34:1231-1235 (Level II-2).

101. Christiansen OB, Mathiesen O, Husth M, Rasmussen KL,
Ingerslev HJ, Lauritsen JG, et al. Placebo-controlled trial of
treatment of unexplained secondary recurrent spontaneous
abortions and recurrent late spontaneous abortions with IVF
immunoglobulin. Hum Reprod 1995; 10:2690-2695 (Level I).

90.

Rai RS, Regan L, Clifford K, Pickering W, Dave M, Mackie I,
et al. Antiphospholipid antibodies and beta 2-glycoprotein-I in
500 women with recurrent miscarriage: results of a
comprehensive screening approach. Hum Reprod 1995; 10:
2001-2005 (Level II-3).

102. Stephenson MD, Dreher K, Houlihan E, Wu V. Prevention of
unexplained recurrent spontaneous abortion using intravenous
immunoglobulin: a prospective, randomized, double-blinded,
placebo-controlled trial. Am J reprod Immunol 1998; 39:8288 (Level I).

91.

Oshiro BT, Silver RM, Scott JR, Yu H, Branch DW.
Antiphospholipid antibodies and fetal death. Obstet Gynecol
1996; 87:489-493 (Level II-2).

92.

Lockshin MD, Druzin ML, Goei S, Quamar T, Magid MS,
Jovanovic L, et al. Antibody to cardiolipin as a predictor of
fetal distress or death in pregnant patients with systemic
lupus erythematosus. N Engl J Med 1985; 313:152-156 (Level
II-2).

103. Perino A, Vassiliadis A, Vucetich A, Colacurci N, Menato G,
Cignitti M, et al. Short-term therapy for recurrent abortion
using intravenous immunoglobulins: results of a double-blind
placebo-controlled Italian study. Hum Reprod 1997; 12:23882392 (Level I).

93.

Kutteh WH. Antiphospholipid antibody-associated recurrent
pregnancy loss: treatment with heparin and low-dose aspirin
is superior to low-dose aspirin alone. Am J Obstet Gynecol
1996; 174:1584-1589 (Level I).

104. Daya S, Gunby J, Clark DA, Intravenous immunoglobulin
therapy for recurrent spontaneous abortion: a meta-analysis.
Am J Reprod Immunol 1998; 39:69-76 (Meta-analysis).
105. Daya S, Gunby J, Porter F, Scott J, Clark DA. Critical analysis
of intravenous immunoglobulin therapy for recurrent
miscarriage. Hum Reprod Update 1999; 5:475-482 (Metaanalysis).

