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Abstract Miscarriage affects 15 % of women, and while
most are sporadic, there is a subset comprising 2–5 % of
couples that suffers recurrent miscarriage (RM). Much work
has been carried out to try to identify the RM underlying
mechanisms. A subgroup of women with RM has been
demonstrated to be in a prothrombotic state before pregnancy.
The long-term health implications of this hypercoagulability
may imply an increased risk of thrombotic events, including
ischemic heart disease. Moreover, the presence of antiphos-
pholipid antibodies (aPL), rather than thrombophilic genetic
defects (i.e., factor V Leiden or prothrombin G202010A mu-
tation) in patients with RM, is a determinant of thrombotic
events later in life, especially among those patients having
also classic cardiovascular risk factors. These facts may have
therapeutic implications. The efficacy of long-term thrombo-
prophylaxis and its associated risk of bleeding is a complex
problem in aPL-positive patients who have not developed
previous thrombosis or in patients with antiphospholipid syn-
drome with isolated obstetric morbidity (i.e., RM). While
most authors advocate the use of antithrombotic therapy only
in patients with aPL and thromboembolic events, there
is no consensus as to whether patients who have not experi-
enced yet any thrombotic event might also be given prophy-
laxis. Low-dose aspirin may be effective in the prevention of

thrombosis for asymptomatic, persistently aPL-positive indi-
viduals who have additional thrombosis risk factors, i.e.,
hypertension and lupus anticoagulant have been found to be
independent risk factors for thrombosis in aPL carriers, and
therefore, the use of thromboprophylaxis in these high-risk
subjects could be recommend.

Keywords Antiphospholipid antibodies . Antiphospholipid
syndrome . Recurrent miscarriage

Introduction

Miscarriage affects 15 % of women [1], primarily in the first
trimester, and while most are sporadic and nonrecurrent,
there is a subset comprising 2–5 % of couples that suffers
recurrent miscarriage (RM) [2]. These repetitive losses sug-
gest the presence of a specific cause, and much work has
been carried out to try to identify the underlying mecha-
nisms. However, the current medical literature suggests that
causes are identified in only ~50 % of patients [3, 4]. Thus,
RM is a vexing problem facing many couples and doctors.

Historically, RM has been attributed to either genetic,
structural, infective, endocrine, immune, or unexplained
causes. Thrombophilic disorders are nowadays thought
to play a part in the cause of RM, which widens the
scope of investigations and management options for RM
patients [5]. Several reports identify inherited predisposi-
tion to thrombophilia as one of the main causes of RM; in
particular, if different factors potentially responsible for
RM have been already excluded, such as endocrine diseases,
uterine malformations, genetic alterations, and infectious
diseases [6–10].

During pregnancy, in fact, many changes in the hemostatic
balance may be observed, with a trend toward thrombophilia
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in order to be prompted for the hemostatic challenge of deliv-
ery [7, 11, 12]. For this reason, episodes of venous thrombo-
embolism can be observed during pregnancy [7, 11, 12].
Moreover, women carrying further thrombotic risk factors,
such as inherited or acquired thrombophilia, show an addition-
ally increased risk of thrombotic events during pregnancy such
as venous thromboembolism and/or abortion [13, 14].

Recent insight into the pathogenesis of RM has proposed a
different view of thrombotic events in these patients. Occult
cardiovascular, microvascular, or hemostatic dysfunction may
result in pregnancy complications during reproductive years
and in thrombotic disease later in life. We will analyze this
challenging issue in the present review.

Definition of Recurrent Miscarriage

According to the Practice Committee of the American So-
ciety for Reproductive Medicine (ASRM) [15], recurrent
pregnancy loss is a disease defined by two or more failed
pregnancies. When the cause is unknown, each pregnancy
loss merits careful review to determine whether specific
evaluation may be appropriate. Early RM refers to pregnan-
cies that end in demise before 10 weeks of gestation [16].
However, the interpretation of patients' clinical history is
usually difficult. It is frequent that a patient reports a
miscarriage towards 10–12 weeks (when the signs of
imminent abortion appear), whereas actually the pregnancy
has been demised for several weeks. Thus, probably
many expulsions considered in the fetal period are in fact of
embryonic nature.

Although some authors define RM as three or more
consecutive spontaneous miscarriages [5, 17, 18], we and
others [19–26], including the Practice Committee of the
ASRM [15], agree that screening for causes of RM could
be usefully extended to include women who have RM
defined as two spontaneous abortions or three or more
nonconsecutive miscarriages. From a practical point of
view, this is a useful definition because it is clinically
important to study and treat patients with a history of ≥2
miscarriages. This contention is supported by the following
facts:

1) Many authors agree that two or more losses should be
used as a criterion for proceeding with diagnostic stud-
ies and therapy because the anguish of couples with
even two pregnancy losses demands search for causation
[27–32].

2) Because miscarriage is a common phenomenon, diagnos-
tic workup is not informative after a single event. How-
ever, some couples will have a persistent obstacle(s) to
maintaining a pregnancy above and beyond the back-
ground risk of miscarriage, and the risk of subsequent

spontaneous abortion increases with the number of pre-
vious miscarriages. Data from various studies indicate
that after one spontaneous abortion the couple has an
imperceptible increase in the 15 % baseline risk for hav-
ing another. But if two miscarriages occur, the subsequent
risk increases to approximately 25–40 % risk for having a
fourth miscarriage [29, 30, 33].

3) Carefully designed prospective studies of early preg-
nancy loss concluded that a woman's risk of miscarriage
can be quantified by examining her past obstetric his-
tory, the single most important factor being the number
of previous miscarriages [33–35].

4) Workup for couples with two spontaneous abortions
will certainly include all who will go on to have three
or more.

5) Support for evaluations after two miscarriages comes
from the fact that a high proportion of couples with
explainable causes, including thrombophilias such as
the antiphospholipid syndrome (APS), are found even
after two pregnancy losses [19, 20, 22, 24, 26].

6) There is little to suggest that requiring three losses,
rather than two, increases the yield of detecting etiolog-
ic factors for recurrent spontaneous abortion [29].

7) Published data on the APS, which is a frequent cause of
RM, showed no correlation between the severity of the
disease (i.e., the number of previous miscarriages) and
the prevalence of antiphospholipid antibodies [24].

The above notwithstanding, after three or more losses, a
thorough evaluation is mandatory [15]. Moreover, it is remark-
able that the revised classification criteria for the APS includes
“three or more unexplained consecutive spontaneous abortions
before the 10th week of gestation, with maternal anatomic or
hormonal abnormalities and paternal and maternal chromo-
somal causes excluded” [36]. Thus, a cutoff between abortion
(embryonic loss) and fetal loss is established at 10 weeks
pregnancy [16].

Pregnancy-Associated Changes in the Hemostatic
System: Risk of Thromboembolism

Pregnancy has long been recognized as being a hypercoag-
ulable state [11, 12, 37]. In normal pregnancy, there is a
marked increase in the procoagulant activity in maternal
blood characterized by elevation of factors VII, X, VIII,
fibrinogen, and von Willebrand factor which is maximal
around term. This is associated with an increase in
prothrombin fragments (PF1+2) and thrombin–antithrombin
complexes. There is a decrease in physiological anti-
coagulants manifested by a significant reduction in pro-
tein S activity and by acquired activated protein C resistance
[11, 12, 37].
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The overall fibrinolytic activity is impaired during preg-
nancy, but returns rapidly to normal following delivery [38].
This is largely due to placental derived plasminogen activa-
tor inhibitor type 2, which is present in substantial quantities
during pregnancy, and partially due to thrombin activatable
fibrinolysis inhibitor [38]. D-dimer, a specific marker of
fibrinolysis resulting from breakdown of cross-linked
fibrin polymer by plasmin, increases as pregnancy progresses
[11, 12, 37].

Local hemostasis at the placental throphoblast level is
characterized by increased tissue factor expression and low
expression of its inhibitor. Microparticles that are membrane
vesicles that are shed from various cellular surfaces, derived
from maternal endothelial cells and platelets, and from pla-
cental throphoblasts may contribute to the procoagulant
effect [12, 39]. Local anticoagulant mechanisms on placen-
tal throphoblasts are important for counterbalance of the
procoagulant milieu [11, 12, 37].

The evolutionary advantage of this hypercoagulability
may be to counteract the inherent instability associated with
hemochorial placentation, which is unique to human beings.
However, overall, there is a 4- to 10-fold increased throm-
botic risk throughout gestation and the postpartum period
[12, 40]. It is well known that many cases of pregnancy loss,
both early and late, are caused by an exaggerated hemostatic
response during pregnancy, leading to thrombosis of the
placental vasculature and subsequent pregnancy loss
[12, 37].

Several investigations have focused on certain inherited
or acquired thrombophilic factors that may predispose to
arterial and/or venous thrombosis and their possible associ-
ation with pregnancy complications, including RM [14, 16,
40–43]. The pathogenic theory of placental thrombosis af-
fecting the fetal–maternal circulation and leading to RM or
fetal death has been put forward since the early 1980s, when
the antiphospholipid syndrome was recognized as an
etiological cause for recurrent fetal loss. In the last years,
the discovery of the frequent mutations in the factor V
Leiden and prothombin genes generated an increased
interest in the relationship between thrombophilia and
venous thromboembolism, but also with various obstetri-
cal complications, such as RM, fetal loss, preeclampsia,
intrauterine fetal growth restriction, etc. that may have an
impaired placental circulation as the common determinant
[14, 40, 43, 44].

Recurrent Miscarriage, Congenital Thrombophilia,
and Vascular Thrombosis

As previously stressed, several studies have analyzed
inherited thrombophilic factors that may predispose to arte-
rial and/or venous thrombosis and their possible association

with RM [14, 16, 40–43]. A meta-analysis of 31 studies [41]
revealed an association between recurrent (two or more)
fetal loss of <13 weeks and factor V Leiden, activated
protein C resistance, prothrombin gene mutation, and pro-
tein S deficiency. Conversely, it was demonstrated that
methylenetetrahydrofolate reductase, protein C, and anti-
thrombin deficiencies were not associated with RM. A sec-
ond meta-analysis of 16 studies [42] reported an association
between RM, defined as two or more losses in the first two
trimesters, and maternal carriers of factor V Leiden or pro-
thrombin gene, compared with those without these inherited
thrombophilic mutations. Other studies have shown that the
total number of mutations is a significant risk of RM,
suggesting that there may be an additive effect of a number
of thrombophilic mutations superimposed on the hyperco-
agulable state of pregnancy, and that would increase the risk
of clotting [45].

Therefore, the majority of studies report an increased
prevalence of genetic thrombophilic mutations among wom-
en with RM. Moreover, few studies provide evidence of
other abnormalities in the hemostatic pathways preceding
RM [47]. It has been reported that women with a history of
RM at 4–7 of weeks' gestation have an excess of thrombox-
ane production, and between weeks 8 and 11, they are
relatively prostacyclin deficient, compared with women
with no previous history of pregnancy loss [46]. These
changes were greatest among those whose pregnancy ended
in abortion. The shift in the thromboxane to prostacyclin
ratio in favor of the prothrombotic agent thromboxane may
lead to vasospasm and platelet aggregation in the tropho-
blast, causing the development of microthrombi and placental
necrosis [46, 47].

Another study [48] reported the cases of two women in
whom a significant decrease in the level of protein C and
shortening in the rate of fibrinopeptide A generation (indi-
cating activation of coagulation) could be detected several
weeks in advance of pregnancy loss. In the second pregnan-
cy of one of these two women, similar hematological
changes were documented, but these were reversed by the
administration of heparin, and the patient went on to deliver
at term. Moreover, in a longitudinal study of pregnant wom-
en with antiphospholipid syndrome, patients with signifi-
cantly higher levels of thrombin–antithrombin complexes (a
global marker of thrombotic potential) ended more frequently
in pregnancy loss [49].

Furthermore, a study performed by us [50] reported that,
outside of pregnancy, women with first trimester RM are in
a prothrombotic state, manifested by an impaired fibrinolyt-
ic response. Other studies have also found impairment of
fibrinolysis in RM patients [51–53]. It has also been de-
scribed, using global markers of the hemostatic process, that
women with RM have increased thrombin generation and
increased maximum clot strength before pregnancy [54, 55].
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Furthermore, the authors stressed that women, in such a
state, are at significantly increased risk of miscarriage in
future untreated pregnancies [55]. Other studies have also
suggested that women with unexplained RM have a hyperco-
agulable state at baseline consisting in a relative trombomo-
dulin resistance [56]. There is also evidence that circulating
placental microparticles are increased in a subgroup of RM
patients, indicating an acquired procoagulant state even out-
side pregnancy [17].

The long-term health consequences of the hypercoagula-
ble state of RM patients are being increasingly recognized,
but few studies have evaluated this issue; thus, several
studies have found an increased risk of ischemic heart
disease in the subgroup of women with a history of preg-
nancy loss [57–59]. A retrospective study of 130,000 wom-
en showed that a history of first trimester spontaneous
pregnancy loss was associated with a significant increased
risk of maternal ischemic heart disease [58]. This risk in-
creased with the number of pregnancy losses. Moreover,
among those with three or more pregnancy losses the risk
of death or hospital admission for ischemic heart disease
was 2.3 times greater than that among those with no previ-
ous history of miscarriage. In contrast, there was no associ-
ation between therapeutic abortion and the subsequent risk
of ischemic heart disease. The authors hypothesized that this
may reflect common determinants, such as thrombophilic
genetic defects or the presence of antiphospholipid antibod-
ies (aPL). Moreover, the same authors have recently found
[60] that there was an increased incidence of ischemic heart
disease in the parents of women who experienced multiple
miscarriages before their first birth, suggesting that RM and
ischemic heart disease may have common pathophysiolog-
ical pathways and genetic predispositions.

The long-term risk of thrombotic events after pregnancy
among patients with RM associated with inherited thrombo-
philic factors different than APS and idiopathic RM has only
been evaluated in a case–control study. This study, per-
formed by us [61], evaluated the long-term risk for throm-
boembolic events after RM in APS patients compared with
RM patients with thrombophilias different from APS and
idiopathic RM patients. It showed a higher risk, although
not statistically significant, of thromboembolic events
among patients with RM, who tested positive only for
genetic thrombophilias compared with patients with idio-
pathic RM. The former control group of patients in this
study presented with thrombophilic genetic defects as the
only etiologic factor for their pregnancy losses. It consisted
of 42 patients with three or more consecutive spontaneous
abortions before 10 weeks gestation. Thrombophilia, in this
group, was defined as factor V Leiden mutation (17 patients),
prothrombin G20210A gene mutation (12 patients), protein C
deficiency (9 patients), or protein S deficiency (4 patients). No
woman in this group had combined thrombophilia (two or

more findings), and all tested negative for aPL. The idiopathic
RM control group was composed of 86 patients with three or
more consecutive spontaneous RM, who tested negative for
fertility studies including routine screening for systemic dis-
eases, diabetes mellitus, thyroid dysfunction, polycystic ovary
disease, a chromosome assessment of the woman and her
partner, uterine abnormalities, endometrial and hormonal
luteal phase defects, endometrial and cervical infection,
and thrombophilia (plasma levels of protein S and C,
antithrombin, factor V Leiden, prothrombin G202010A muta-
tion, acquired protein C resistance, and aPL). No patient in the
idiopathic RM group (0 %) and two patients in the thrombo-
philic genetic defects group (4.8 %) presented with thrombotic
events in the 12-year follow-up. The thrombophilic genetic
defects group had 7.1 thrombotic events per 1,000 patient-
years, which is within the range of estimated risk reported in
the literature for patients with inherited thrombophilia [62].

Genetic thrombophilias, such as factor V Leiden and pro-
thrombin mutations, are widely accepted in daily clinical
practice as a cause of RM, and thus, thromboprophylaxis is
recommended in the next pregnancy in these patients [63].
However, some authors question this approach [8]. The use of
long-term thromboprophylaxis in patients with RM having
genetic thrombophilias and no previous thrombosis is, gener-
ally, not recommended. However, patients with RM having
genetic thrombophilias may benefit from counseling about
avoiding cardiovascular risk factors [58].

Recurrent Miscarriage, Acquired Thrombophilia,
and Risk of Thrombotic Events: The Role
of Antiphospholipid Antibodies

Antiphospholipid antibodies are detected in more than 10 %
of patients with RM [20], and they have emerged as one of
the most common causes of this reproductive complication
[24]. Therefore, the most frequent acquired thrombophilia in
RM patients is APS.

Thrombosis Risk in APS Patients

The APS is an autoimmune, multisystemic disorder associ-
ated with vascular thrombosis and/or pregnancy morbidity
in the presence of circulating aPL [36]. However, in contrast
with venous thromboses associated with congenital throm-
bophilias, those associated with APS might also occur in
any vascular bed. On the other hand, the most common
obstetric manifestation of the APS is RM. Thus, women
with aPL are considered at increased risk for both RM and
thrombotic events [36].

The above notwithstanding, aPL frequently persists for
many years, possibly a lifetime without apparent harm. On
the other hand, aPL can be detected in the sera of asymptomatic

268 Clinic Rev Allerg Immunol (2012) 43:265–274

Author's personal copy



subjects, even years before developing a full-blown disease.
Thus, an unsolved critical question is what additional factors
lead to the sudden development of thrombosis, which occurs
only in a minority of patients with these antibodies.

A “two hit hypothesis” has been proposed to explain the
clinical observation that thrombotic events do occur only
occasionally, despite the persistent presence of aPL. The first
hit (aPL) would increase the thrombophilic risk, and a second
hit is required so that the clotting takes place [64, 65].

A recent multicenter prospective analysis of 1,000 patients
with APS has shown that thrombotic complications are the
most common cause of death in APS patients [66, 67]. The
mortality rate in this large European cohort of patients with
APS during a 5-year study period was 5.3 %, and up to 40 %
of the deaths in this cohort were attributed to severe throm-
botic events such as myocardial infarction, stroke, and pul-
monary embolism [66, 67]. Recent studies suggest that
healthy aPL carriers may present with thrombotic events with
the same frequency as APS patients [68–70]. Several studies
have tried to identify different serologic, genetic, or epidemi-
ological factors that may stratify the thrombotic risk in APS
patients and healthy aPL carriers [71–76]. No single predom-
inant risk factor has been identified, although, according to the
different studies, possessing a combination of cardiovascular
risk factors may increase the occurrence of arterial thrombosis
[77], and multiple positivity in tests, exploring the presence of
aPL, may be associated with thromboembolic events more
frequently than single test positivity [71–73, 78]. Neverthe-
less, bias cannot be excluded in these studies, and nowadays,
we cannot definitely predict which aPL individuals are at risk
for thrombosis [74].

Thrombosis Risk in APS-RM Patients

Few studies have investigated the thrombosis risk in the long
term in APS-RM patients. The results of these studies are

summarized in Table 1. Only one of these studies investigates
the thrombotic risk in APS-RM patients without previous
thrombosis [61], while others analyze the thrombotic risk in
obstetric APS patients, having not only RM as a diagnostic
APS criteria [66, 79–83].

The historic cohort study performed by Silver et al. [80]
suggested for the first time that there was a high rate of
thrombosis in individuals with aPL, especially associated
with pregnancy, showing a 23 % of thrombosis rate among
patients with obstetric APS. However, this study evaluated
primary and secondary APS and did not provide accurate
information about the use of treatment with low-dose aspirin
or other anticoagulant drugs. In 2001, two short communica-
tions [81, 82] suggested a high incidence of nonpregnancy-
related vascular thrombosis in APS patients who present with
pregnancy loss as their only manifestation of APS. One of
these reports, however, was a retrospective data collection
including a total of 65 patients of whom 50 % were receiving
aspirin therapy [82], while the second report was a cohort
study including 52 women treated with aspirin [81]. Tincani et
al. [81] showed the results of a prospective cohort series of
primary APS patients, finding a 3.8 % of thrombosis rate
among obstetric APS patients treated with low-dose aspirin.
Nevertheless, the authors [81] stress that the end point of the
study was the observation of major clinical events, while
Erkan et al. [82], who found a thrombotic rate of 35.4 %, also
considered minor clinical events, such as transient ischemic
attacks and cognitive dysfunctions, as thrombotic events.

In 2005, the first case–control study was published, ana-
lyzing the long-term thrombosis risk in APS-RM patients,
and compared their thrombotic risk with idiopathic RM
patients [79]. This study also suggested that a history of
RM in APS patients is a risk factor for subsequent throm-
bosis in the long term. In this report, however, patients with
both idiopathic and APS-associated RM presented a similar
long-term risk of thrombosis. Nevertheless, in that study,

Table 1 Studies analyzing
thrombosis risk in APS recurrent
miscarriage patients

Authors Study type Follow-up
(mean years)

Number of
patients

Primary APS
patients only

Thrombosis
n (%)

Silver et al. [80] Historic cohort 3.2 39 No 9 (23)

Tincani et al. [81] Prospective cohort 4.8 52 Yes 2 (3.8)

Erkan et al. [69] Retrospective
observational

8.1 65 No 23 (35.4)

Quenby et al. [79] Retrospective
case-control

7.3 141 Yes 6 (4.2)

Ruffatti et al. [84] Retrospective
observational

6.3 53 Yes 8 (15.1)

Cervera et al. [66] Prospective
observational

5 121 No 3 (2.5)

Martínez-Zamora
et al. [61]

Retrospective
case-control

8 67 Yes 11 (19.3)

Gris et al. [83] Observational
prospective

3.5 517 No 124 (24)
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congenital or acquired thrombophilia other than aPL was
not excluded in idiopathic RM patients. The results of the
study showed that those patients who developed a throm-
botic event in this study were found to be heterozygous for
the factor V Leiden mutation and homozygous for the
prothrombin gene mutation 20210A and were not, in fact,
patients with idiopathic RM. Moreover, in this study, patients
with one or more fetal deaths beyond 10 weeks gestation were
included in the same group as women with three or more
miscarriages before 10 weeks gestation. The thrombotic
events found in APS-RM patients, in this study, were two
pulmonary embolisms, one cerebral venous thrombosis, and
three transient ischemic attacks (Table 2).

Ruffati et al. [84] provided the rate of thromboembolic
events among women who fulfilled obstetric APS criteria.
Sixteen of the 53 patients analyzed had previous throm-
boembolisms, and only 22 % of the patients had previous
spontaneous abortions (72 % had previous fetal deaths).
Eight thrombotic events were observed during a 6.3-year
follow-up (2.4 % patient/year). They found that the rate of
thromboembolic events was significantly higher in the
group of women with triple positivity of antiphospholipid
antibodies and/or previous thromboembolism. Events were
venous in three cases and arterial in the five remaining
cases. In the eight patients with thromboembolic events,
one was on long-term aspirin; two were on long-term war-
farin, and the remaining five were untreated. All these
women had previous thromboembolism, late pregnancy
loss, and triple antibody positivity.

The results of a prospective analysis of 1,000 patients
with APS (the Euro-Phospholipid project), involving 20
tertiary referral university hospitals from 13 European
countries [66], also provided data about the risk of throm-
botic events in obstetric APS patients. Three out of 121
(2.5 %) women with only obstetric APS manifestations at
the beginning of the study, in this series, developed a new

thrombotic event during the 5-year study period (one deep
vein thrombosis, one stroke, and one catastrophic APS). The
authors provide the data that 23 % of patients analyzed were
receiving either anticoagulant or antiaggregant agents, but it
was not provided how many patients of the obstetric APS
group received these types of treatments. Nevertheless, it
was reported that only one of the three patients who presented
with a thrombotic event was receiving primary thrombopro-
phylaxis with aspirin before the thrombotic event. It has to be
stressed that this study analyzed primary APS patients and
APS associated with systemic lupus erythematosus patients.

A recent study performed by our group [61], investigat-
ing whether patients with primary APS as the only etiolog-
ical factor for RM and without previous thrombosis are at
increased risk of thrombosis later in life, has added new
relevant information to this issue from a clinical point of
view. It is a case–control study showing that patients with
RM associated with the presence of aPL have an increased
long-term risk of thrombosis. This study used appropriate
control patients (patients with idiopathic RM, patients with
RM and thrombophilic genetic disorders, as previously de-
scribed, and healthy positive aPL patients without obstetric
or thrombotic complications). There was statistically signif-
icant difference in the rate of thrombosis in the APS group
compared with the three control groups (19.3 % in APS-RM
patients, 4.8 % in RM patients with other thrombophilias,
and 0 % in idiopathic RM patients and healthy aPL carriers)
(Fig. 1). Patients in the APS group had 25.6 thrombotic
events per 1,000 patient-years (95 % confidence interval
(CI), 12.8–45.9) while the corresponding figure in the ge-
netic thrombophilia group was 7.1 thrombotic events per
1,000 patient-years (95 % CI, 0.8–25.5). The odds ratio
(OR) of thrombosis in relation to the presence or absence
of aPL in patients with RM was 15.06 (p<0.0001). This was
still true when only patients with thrombophilic disorders
other than aPL were considered (OR, 4.8; 95 % CI, 1–22.8)
(p<0.05). Accordingly, the OR was even higher when the
APS-RM group was compared with the idiopathic RM
group alone (OR, 42.8; 95 % CI, 2.5–742) (p<0.0001). It
is of note that 71.4 % APS patients with RM, who were
diagnosed with arterial thrombosis, had concomitant throm-
bosis risk factors (hypertension, hypercholesterolemia, and
smoking). Interestingly enough, only 19.3 % of patients in
the APS-RM group and no woman among the healthy aPL
positive group developed a thrombotic event in the long
term, despite aPL and their isotype distribution being similar
in aPL-positive patients developing thrombosis or not and
irrespective of being RM or healthy controls. Moreover, the
occurrence of thrombotic events among women with RM
treated with low-dose aspirin was not different than in patients
who did not receive this treatment (OR, 2.9; 95 % CI, 0.5–
15.1). However, the latter cannot be definitely concluded in this
study, given the low number of subjects treated with low-dose

Table 2 Thrombotic events in the long term in patients having RM as
the only criteria for APS

Type of thrombotic event Martínez-Zamora et al.
[61]

Quenby et al.
[79]

Patients with thrombotic
event

11 (19.3) 6 (4.2)

Cerebral arterial infarction 4 0

Deep vein thrombosis 2 0

Pulmonary embolism 2 2

Ischemic infarction 2 0

Cerebellar arterial infarction 1 0

Transient ischemic attack 0 3

Cerebral venous thrombosis 0 1

Criteria for APS include having no previous fetal losses or thrombosis.
Values are n (%)
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aspirin and the fact that the treatment was arbitrarily adminis-
tered according to physician's criteria. The type of thrombotic
events found in this study is shown in Table 2.

Another recent study [83] evaluated the incidence of
thrombosis in the purely obstetric form of APS (consecutive
spontaneous abortions before the 10th week of gestation or
one fetal death at or beyond the 10th week of gestation),
compared to women carrying other thrombophilia and wom-
en with negative thrombophilia screening results, but also
having consecutive spontaneous abortions or fetal deaths.
This study that includes the largest series of patients (517)
also found that the annual rates of deep venous thrombosis
(1.46 %), pulmonary embolism (0.43 %), superficial vein
thrombosis (0.44 %), and cerebrovascular events (0.32 %)
were significantly higher in APS patients. In this study,
lupus anticoagulant was a risk factor for proximal and distal
deep venous thrombosis and superficial vein thrombosis,
and women in the upper quartile of lupus anticoagulant
activity had the highest risk. The authors concluded that,
despite data suggesting that aPL may induce pregnancy loss
through nonthrombotic mechanisms, women with purely
obstetric APS are at risk for thrombotic complications.

In conclusion, these studies suggest that a history of RM
associated with aPL is a risk factor for subsequent throm-
bosis in the long term. Moreover, thrombosis in APS
patients with RM is frequently associated with concomitant
cardiovascular risk factors.

Long-Term Thromboprophylaxis in APS-RM Patients

Nowadays, there is no way to predict when or which healthy
aPL patients will develop thrombosis. However, the presence
of circulating aPL, rather than thrombophilic genetic defects
in patients with RM, is a determinant of thrombotic events
later in life, especially among these APS patients with RM

having cardiovascular risk factors [61]. Several studies sug-
gest that aPL-positive individuals should be risk-stratified
according to traditional cardiovascular risk factors, which
can be responsible for triggering acute thrombosis. It may
seem that treatment and/or prevention of these thrombosis risk
factors could be an important intervention to reduce arterial
thrombosis as previously suggested [69]. Thus, there is sup-
port to the two hit hypothesis [64, 65], where aPL (which
would be the “first hit”) increases the thrombophilic risk, and
the clotting takes place in the presence of another thrombo-
philic condition (i.e., RM associated with traditional cardio-
vascular risk factors or not, acting as the “second hit”). This
would explain previous epidemiologic studies suggesting that
a woman's reproductive history may indicate future cardio-
vascular risk [58]. On the other hand, it is to note that, as for
other autoimmune diseases, the etiopathogenesis of APS is
also apparently multifactorial involving responses of both
adaptative and innate immunity, being supported by a genetic
background and triggered by environmental factors. In other
words, genetically determined and environmental factors (sec-
ond hits) may cooperate with aPL (first hit) in favoring throm-
botic events [65]. Therefore, whether an individual will
develop a thrombotic event will depend on the concomitant
presence of additional factors that may increase the whole
thrombotic risk. This would explain why up to 80 % of
patients with RM associated with aPL did not develop a
thrombotic event.

The above discussed facts may have clinical implications.
The efficacy of long-term thromboprophylaxis and its associ-
ated risk of bleeding is a complex problem in aPL-positive
patients who have not developed previous thrombosis or in
APS patients with isolated obstetric morbidity. While most
authors advocate the use of antithrombotic therapy only in
patients with aPL and thromboembolic events, there is no
consensus as to whether patients who have not experienced
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12-year cumulative incidence of
thrombotic events in the four
groups studied. APS-RM group,
antiphospholipid syndrome
patients with recurrent miscar-
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yet any thrombotic event might also be given prophylaxis. A
retrospective observational study has suggested that low-dose
aspirin may be effective in the prevention of thrombosis for
asymptomatic, persistently aPL-positive individuals who have
additional thrombosis risk factors APS [62]. Moreover, a
recently published prospective study found that hypertension
and lupus anticoagulant were independent risk factors for
thrombosis in aPL carriers and therefore recommend the use
of thromboprophylaxis in these high-risk subjects [76].

For patients with RM and aPL, this issue cannot be solved
by the scanty, incomplete, and contradictory data resulting
from the studies previously reported in the literature. There-
fore, further studies are warranted to assess the efficacy and
risks of long-term thromboprophylaxis with low-dose aspirin
and/or heparin in patients with RM associated with aPL.

Unexplained RM and Risk of Thromboembolic Events

As previously explained, only two case–control studies an-
alyze the long-term risk of thromboembolic events in unex-
plained RM patients [61, 79]. Compared to APS-RM
patients and/or RM patients with genetic thrombophilias,
idiopathic RM patients do not seem to have a higher risk
of thromboembolic events at long term [61, 79]. Neverthe-
less, previous studies suggested an increased risk of ische-
mic heart disease in RM patients [58, 60, 75]. It is important
to stress that these studies did not search for acquired or
genetic thrombophilias among RM patients.

Thus, according to previous studies that suggest a higher
long-term risk of arterial events in individuals with RM [57, 58,
60], patients should be advised to avoid traditional cardiovas-
cular risk factors, and physicians should individualize the risk.

Final Comments

There is new relevant information available suggesting the
importance of investigating aPL in RM patients, providing
the evidence that APS-RM patients may have a high risk of
thrombotic events in the long term. Further studies must
confirm this data and research must focus on the possibility
of stratify and quantify the individual risk of thrombosis
among obstetric APS patients and healthy aPL patients. This
information is of high interest in order to find out which
patients are candidates to chronic thromboprophylaxis.

References

1. Wilcox AJ, Weinberg CR, O'Connor JF, Baird DD, Schlatterer JP,
Canfield RE et al (1988) Incidence of early loss of pregnancy. N
Engl J Med 319:189–194

2. Clark DA, Coulam CB, Daya S, Chaouat G (2001) Unexplained
sporadic and recurrent miscarriage in the new millennium: a crit-
ical analysis of immune mechanisms and treatments. Hum Reprod
Update 7:501–511

3. ACOG Practice Bulletin (2002) Management of recurrent early
pregnancy loss. Int J Gynecol Obstet 78:179–190

4. Li TC, Markris M, Tomsu M, Tuckerman E, Laird S (2002)
Recurrent miscarriage: aetiology, management and prognosis.
Hum Reprod Update 8:463–481

5. Rai R, Regan L (2006) Recurrent miscarriage. Lancet 368:601–
611

6. D'Uva M, Di Micco P, Strina I, De Placido G (2010) Recurrent
pregnancy loss and thrombophilia. J Clin Med Rers 2:18–22

7. Eldor A (2011) Thrombophilia, thrombosis and pregnancy.
Thromb Haemost 86:104–111

8. Carp H, Salomon O, Seidman D, Dardik R, Rosenberg N, Inbal A
(2002) Prevalence of genetic markers for thrombophilia in recur-
rent pregnancy loss. Hum Reprod 17:1633–1637

9. Prandoni P, Tormene D, Simioni P, Girolami A (2001) Venous
thromboembolism, fetal loss and preclampsia in pregnant women
with congenital thrombophilia. Clin Lab 47:155–159

10. Di Micco P, D'Uva M, Strina I, De Placido G, Di Fiore R,
Quarenata S et al (2007) Recurrent pregnancy loss and thrombo-
philia. Clin Lab 53:309–314

11. Lockwood CJ (2006) Pregnancy-associated changes in the hemo-
static system. Clin Obstet Gynecol 49:836–843

12. Brenner B (2004) Haemostatic changes in pregnancy. Thromb Res
114:409–414

13. Robertson L, Wu O, Langhorne P, Twaddle S, Clark P, Lowe GD et
al (2006) Thrombophilia in pregnancy: a systematic review. Br J
Haematol 132:171–196

14. Pabinger I (2009) Thrombophilia and its impact on pregnancy.
Thromb Res 123:S16–S21

15. Practice Committee of the American Society for Reproductive
Medicine (2008) Definitions of infertility and recurrent pregnancy
loss. Fertil Steril 89:1603

16. Stephenson M, Kutteh W (2007) Evaluation and management of
recurrent early pregnancy loss. Clin Obstet Gynecol 1:132–145

17. Toth B, Jeschke U, Rogenhofer N, Scholz C, Würfel W, Theler CJ
et al (2010) Recurrent miscarriage: current concepts in a diagnosis
and treatment. J Reprod Immunol 85:25–32

18. Christiansen OB, Steffensen R, Nielsen H, Varming K (2008)
Multifactorial etiology of recurrent miscarriage and its scientific
and clinical implications. Gynecol Obstet Invest 66:257–267

19. Balasch J, Font J, López-Soto A, Cervera R, Jové I, Casals FJ et al
(1990) Antiphospholipid antibodies in unselected patients with
repeated abortion. Hum Reprod 5:43–46

20. Balasch J, Creus M, Fábregues F, Reverter JC, Carmona F, Tàssies
D et al (1996) Antiphospholipid antibodies and human reproduc-
tive failure. Hum Reprod 11:2310–2315

21. Balasch J, Carmona F, Creus M, Font J, Cervera R (2002) Man-
agement of reproductive failure in the antiphospholipid syndrome.
In: Ashersona RA, Cervera R, Piette JC, Shoenfeld Y (eds) The
antiphospholipid syndrome II: autoimmune thrombosis. Elsevier,
Amsterdam, pp 375–394

22. Greaves M (2000) Antiphospholipid syndrome: state of the art
with emphasis on laboratory evaluation. Haemostasis 30(Suppl
2):16–25

23. Greaves M, Cohen H, Machin SJ, Mackie I (2000) Guidelines on
the investigation and management of the antiphospholipid syn-
drome. Br J Haematol 109:704–715

24. Vinatier D, Dufour P, Cosson M, Houpeau JL (2001) Antiphos-
pholipid syndrome and recurrent miscarriages. Eur J Obstet Gynecol
96:37–50

25. Lockshin MD (1999) Pregnancy loss in the antiphospholipid syn-
drome. Thromb Haemostasis 82:641–648

272 Clinic Rev Allerg Immunol (2012) 43:265–274

Author's personal copy



26. Ogasawara M, Sasa H, Katano K, Aoyama T, Aoki K, Suzumori K
(1998) Recurrent abortion and moderate or strong antiphospholi-
pid antibody production. Int J Gynecol Obstet 62:183–188

27. Harger JH, Archer DF, Marchese SG, Muracca-Clemens M,
Garver KL (1983) Etiology of recurrent pregnancy losses and
outcome of subsequent pregnancies. Obstet Gynecol 62:574–581

28. Coulam CB (1991) Epidemiology of recurrent abortion. Am J
Reprod Immunol 26:23–27

29. Hatasaka HH (1994) Recurrent miscarriage: epidemiologic factors,
definitions, and incidence. Clin Obstet Gynecol 37:625–634

30. Hill JA (1994) Sporadic and recurrent spontaneous abortion. Curr
Prob Obstet Gynecol Fertil 17:116–163

31. Gasbarrini A, Torre ES, Trivellini C et al (2000) Recurrent spon-
taneous abortion and intrauterine fetal growth retardation as symp-
toms of celiac disease. Lancet 356:399–400

32. Barnea E (2001) Underlying mechanisms and treatment of early
pregnancy failure. Ferti Magazine

33. Regan L (1992) Recurrent early pregnancy failure. Curr Opin
Obstet Gynecol 4:220–228

34. Regan L, Braude PB, Trembath PL (1989) Influence of past
reproductive performance on risk of spontaneous abortion. Br
Med J 299:541–546

35. Cauchi MN, Coulam CB, Cowchock S et al (1995) Predictive
factors in recurrent spontaneous aborters—a multicenter study.
Am J Reprod Immunol 33:165–170

36. Miyakis S, Lockshin MD, Atsumi T, Branch DW, Brey RL, Cervera
R et al (2006) International consensus statement on an update of the
classification criteria for definite antiphospholipid syndrome (APS). J
Thromb Haemost 4:295–306

37. O'Riordan MN, Higgins JR (2003) Haemostasis in normal and
abnormal pregnancy. Best Pract Res Clin Obstet Gynaecol
17:385–396

38. Martinez-Zamora MA, Tassies D, Carmona F, Espinosa G, Cervera
R, Reverter JC, Balasch J (2009) Thrombin activatable fibrinolysis
inhibitor and clot lysis time in pregnant patients with antiphospho-
lipid syndrome: relationship with pregnancy outcome and throm-
bosis. Am J Reprod Immunol 62:381–389

39. Bretelle F, Sabatier F, Desprez D, Camoin L, Grunebaum L,
Combes V et al (2003) Circulating microparticles: a marker of
procoagulant state in normal pregnancy and pregnancy complicat-
ed by preeclampsia or intrauterine growth restriction. Thromb
Haemost 89:486–492

40. Buchholz T, Thaler CJ (2003) Inherited thrombophilia: impact on
human reproduction. Am J Reprod Immunol 50:20–32

41. Rey E, Kahn SR, David M, Shrier I (2003) Thrombophilic disor-
ders and fetal loss: a meta-analysis. Lancet 361:901–908

42. Kovalevsky G, Gracia CR, Berlin JA, Sammel MD, Barnhart KT
(2004) Evaluation of the association between hereditary thrombo-
philias and recurrent pregnancy loss: a meta-analysis. Arch Intern
Med 14:558–563

43. Benedetto C, Marozio L, Tavella AM, Salton L, Grivon S, Di
Giampaolo F (2010) Coagulation disorders in pregnancy: acquired
and inherited thrombophilias. Ann N YAcad Sci 1205:106–117

44. Martinelli I (2006) Thromboembolism in women. Sem Thromb
Hemost 32:709–715

45. Coulam CB, Jeyendran RS, Fishel LA, Roussev R (2006) Multiple
thrombophilic gene mutations rather than specific gene mutations
are risk factors for recurrent miscarriage. Am J Reprod Immunol
55:360–368

46. Tulppala M, Viinikka L, Ylikorkaka O (1991) Thromboxane dom-
inance and prostacyclin deficiency in habitual abortion. Lancet
387:879–881

47. Rai R (2003) Is miscarriage a coagulopathy? Curr Opin Obstet
Gynecol 15:265–268

48. Woodhams BJ, Candotti G, Shaw R, Kernoff PBA (1989) Changes
in coagulation and fibrinolysis during pregnancy: evidence of

activation of coagulation preceding spontaneous abortion. Thromb
Res 55:99–107

49. Donohoe S, Quenby S, Mackie I, Panal G, Farquharson R, Malia R
et al (2002) Fluctuations in levels of antiphospholipid antibodies
and increased coagulation activation markers in normal and
heparin-treated antiphospholipid syndrome pregnancies. Lupus
11:11–20

50. Martínez-Zamora MA, Creus M, Tassies D, Bové A, Reverter JC,
Carmona F et al (2010) Thrombin activatable fibrinolysis inhibitor
and clot lysis time in women with recurrent miscarriage associated
with the antiphospholipid syndrome. Fertil Steril 94:2437–2440

51. Marchi R, López Ramirez Y, Nagaswami C, Masova L, Pulido
A, Lopez Mora J et al (2007) Haemostatic changes related to
fibrin formation and fibrinolysis during the first trimester in
normal pregnancy and in recurrent miscarriage. Thromb Haemost
97:552–557

52. Gris JC, Schved JF, Neveu S, Mares P, Aguilar-Martinez P,
Dupaigne D (1990) Impaired fibrinolytic capacity and early recur-
rent spontaneous abortion. BMJ 300:1500

53. Gris JC, Ripart-Neveu S, Maugard C, Taillard ML, Brun S, Courtieu
C et al (1997) Prospective evaluation of the prevalence of haemo-
stasis abnormalities in unexplained primary early recurrent miscar-
riages. Thromb Haemost 77:1096–1103

54. Vincent T, Rai R, Regan L, Cohen H (1998) Increased throm-
bin generation in women with recurrent miscarriage. Lancet
352:116

55. Rai R, Tuddenham E, Backos M, Jivraj S, El'Gaddal S, Choy S et
al (2003) Thromboelastography, whole-blood haemostasis and re-
current miscarriage. Hum Reprod 18:2540–2543

56. De Saint ML, Duchemin J, Bohec C, Couturanud F, Mottier D,
Collet M et al (2011) Increased thrombin generation measured in
the presence of thrombomodulin in women with early pregnancy
loss. Fetil Steril 95:1813–1815

57. Smith GCS, Pell JP, Walsh D (2001) Pregnancy complications and
maternal risk or ischaemic heart disease: a retrospective cohort
study of 129,290 births. Lancet 257:2002–2006

58. Smith GCS, Pell JP, Walsh D (2003) Spontaneous loss of early
pregnancy and risk of ischaemic heart disease in later life: retro-
spective cohort study. BMJ 326:423–424

59. Ness RM, Harris T, Cobb J, Flegal KM, Kelsey JL, Balanger A et
al (1993) Number of pregnancies and the subsequent risk of
cardiovascular disease. N Engl J Med 328:1528–1533

60. Smith GCS, Wood AM, Pell JP, Hattie J (2011) Recurrent miscar-
riage is associated with a family history of ischaemic heart disease:
a retrospective cohort study. BJOG 118:557–563

61. Martínez-Zamora MA, Peralta S, Creus M, Tassies D, Reverter JC,
Espinosa G et al (2012) Risk of thromboembolic events after
recurrent spontaneous abortion in antiphospholipid syndrome: a
case-control study. Ann Rheum Dis 71:61–66

62. Simioni P, Tormene D, Spiezia L, Tognin G, Rossetto V, Radu C et
al (2006) Inherited thrombophilia and venous thromboembolism.
Semin Thromb Hemost 32:700–708

63. Finan RR, Tamim H, Ameen G, Sharida HE, Rashid M, Almawi
WY (2002) Prevalence of factor V G1691A (factor V-Leiden) and
prothrombin G20210A gene mutations in a recurrent miscarriage
population. Am J Hematol 71:300–305

64. Meroni PL (2008) Pathogenesis of the antiphospholipid syndrome:
and additional example for the mosaic of autoimmunity. J Auto-
immun 30:99–103

65. Meroni PL, Shoenfeld Y (2008) Predictive, protective, orphan
autoantibodies: the example of anti-phospholipid antibodies. Auto-
immun Rev 7:585–587

66. Cervera R, Khamashta MA, Shoenfeld Y, Camps MT, Jacobsern S,
Kiss E et al (2009) Morbidity and mortality in the antiphospholipid
syndrome during a 5-year period: a multicentre prospective study
of 1000 patients. Ann Rheum Dis 68:1428–1432

Clinic Rev Allerg Immunol (2012) 43:265–274 273

Author's personal copy



67. Espinosa G, Cervera R (2010) Antiphospholipid syndrome: frequen-
cy, main causes and risk factors of mortality. Nat Rev Rheumatol
6:296–300

68. Rodriguez-Garcia JL, Bertolaccini ML, Cuadrado MJ, Sanna G,
Ateka-Barutia O, Khamastha MA (2012) Clinical manifestations
of antiphospholipid syndrome (APS) with and without antiphos-
pholipid antibodies (the so-called “seronegative APS”). Ann
Rheum Dis 71:242–244

69. Erkan D, HarrisonMJ, Levy R, Peterson M, Petri M, Sammaritano L
et al (2007) Aspirin for primary thrombosis prevention in the anti-
phospholipid syndrome. A randomized, double-blind, placebo-
controlled trial in asymptomatic antiphospholipid antibody-positive
individuals. Arthr Rheum 56:2382–2391

70. Hereng T, Lambert M, Samor M, Dubucquoi S, Caron C, Launay
D et al (2008) Influence of aspirin on the clinical outcomes of 103
anti-phospholipid antibodies-positive patients. Lupus 17:11–15

71. Galli M, Luciani D, Bertolini G, Barbui T (2003) Anti-β2-
glycoprotein I, antiprothrombin antibodies, and the risk of throm-
bosis in the antiphospholipid syndrome. Blood 102:2717–2723

72. Galli M (2009) The antiphospholipid triangle. J Thromb Haemost
8:234–236

73. Tincani A, Andreoli L, Casu C, Cattaneo R, Meroni P (2010)
Antiphospholipid antibody profile: implications for the evaluation
and management of patients. Lupus 19:432–435

74. Urbanus RT, de Groot PG (2011) Antiphospholipid antibodies—
we are not quite there yet. Blood Rev 25:97–106

75. Ruffati A, Del Ross T, Ciprian M, Nuzzo M, Rampudda M,
Bertero MT et al (2009) Risk factors for a first thrombotic event
in antiphospholipid antibody carriers. A multicentre, retrospective
follow-up study. Ann Rheum Dis 68:397–399

76. Ruffatti A, Del Ross T, Ciprian M, Bertero MT, Sciascia S,
Scarpato S et al (2011) Risk factors for a first thrombotic event

in antiphospholipid antibody carriers: a prospective multicentre
follow-up study. Ann Rheum Dis 70:1083–1086

77. Erkan D, Yazici Y, Peterson MG, Sammaritano L, Lockshin MD
(2002) A cross-sectional study of clinical thrombotic risk factors
and preventive treatments in antiphospholipid syndrome. Rheuma-
tology 41:924–929

78. Pengo V, Ruffatti A, Legnani C, Gresele P, Barcellona D,
Erba N et al (2010) Clinical course of high-risk patients
diagnosed with antiphospholipid syndrome. J Thromb Haemost
8:237–242

79. Quenby S, Farquharson RG, Dawood F, Hughes AM, Topping J
(2005) Recurrent miscarriage and long-term thrombosis risk: a
case-control study. Hum Reprod 20:1729–1732

80. Silver RM, Draper ML, Scott JR, Lyon JL, Reading J, Branch W
(1994) Clinical consequences of antiphospholipid antibodies: an
historic cohort study. Obstet Gynecol 83:372–377

81. Tincani A, Taglietti M, Biasini C, Frassi M, Gorla R, Balestrieri G
(2001) Thromboembolic events after fetal loss in patients with
antiphospholipid syndrome. Arthritis Rheum 46:1126–1127

82. Erkan D, Merrill JT, Yazici Y, Sammaritano L, Buyon JP, Lockshin
MD (2001) High thrombosis rate after fetal loss in antiphospholi-
pid syndrome: effective prophylaxis with aspirin. Arthritis Rheum
44:1466–1467

83. Gris JC, Bouvier S, Molinari GJP, Cochery-Nouvellon E, Mercier
E et al (2012) Comparative incidence of a first thrombotic
event in purely obstetric antiphospholipid syndrome with preg-
nancy loss: the NOH-APS observational study. Blood 119:2624–
2632

84. Ruffatti A, Tonello M, Del Ross T, Cavazzana A, Grava C,
Noventa F et al (2006) Antibody profile and clinical course in
primary antiphospholipid syndrome with pregnancy morbidity.
Thromb Haemost 96:337–341

274 Clinic Rev Allerg Immunol (2012) 43:265–274

Author's personal copy


	Recurrent Miscarriage, Antiphospholipid Antibodies and the Risk of Thromboembolic Disease
	Abstract
	Introduction
	Definition of Recurrent Miscarriage
	Pregnancy-Associated Changes in the Hemostatic System: Risk of Thromboembolism
	Recurrent Miscarriage, Congenital Thrombophilia, and Vascular Thrombosis
	Recurrent Miscarriage, Acquired Thrombophilia, and Risk of Thrombotic Events: The Role of Antiphospholipid Antibodies
	Thrombosis Risk in APS Patients
	Thrombosis Risk in APS-RM Patients
	Long-Term Thromboprophylaxis in APS-RM Patients

	Unexplained RM and Risk of Thromboembolic Events
	Final Comments
	References


