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ABSTRACT

Introduction: Antiphospholipid syndrome (APS) is characterized by thrombotic events and recurrent pregnancy losses and is
considered the most common acquired thrombophilia. Objective: To carry out a narrative review of the transplacental passage
and antibodies in patients with APS.
Methods: A narrative literature review
Results: When it is not associated with any connective tissue disease, it is said to be primary, and when in association with
systemic lupus erythematosus, it is said to be secondary. Gestational morbidity is frequent, and it is crucial to evaluate the passage
of these antibodies transplacentally since there are animal models of the syndrome with passive transfer of these antibodies. The
transplacental passage of specific antibodies has already been determined in studies, which demonstrated low levels of these
antibodies in the maternal serum, but an efficient transplacental passage for the newborn.
Conclusions: There are few studies on this maternal-infant passage in patients with APS reviewed here.
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1. INTRODUCTION

1.1 Antiphospholipid syndrome and transplacental pas-
sage

Antiphospholipid syndrome (APS) is an autoimmune dis-
ease characterized by recurrent thrombotic events, pregnancy
losses, and thrombocytopenia associated with antiphospho-
lipid antibodies (anticardiolipin, lupus anticoagulant, and
anti-beta2-glycoprotein I).[1] Primary APS is defined as the
antiphospholipid presence in patients with idiopathic throm-
bosis but no evidence of autoimmune disease or other trig-
gering factors such as infection, malignancy, hemodialysis,
or drug-induced antiphospholipids.[2]

Antiphospholipid antibodies’ prevalence ranges from 1% to

5% in apparently healthy individuals, increasing with age,
especially in older individuals with chronic diseases.[3] The
average age of onset of clinical manifestations of the dis-
ease occurs at 31 years of age.[4] The most common clinical
presentations of the syndrome are deep venous thrombo-
sis (31.7%), thrombocytopenia (21.9%), stroke (13.1%), su-
perficial thrombophlebitis (9.1%), pulmonary embolism (9,
0%), fetal loss (8.3%), transient ischemic attack (7.0%) and
hemolytic anemia (6.6%). Treatment is based on prolonged
anticoagulation in most cases.

Several studies have shown that antiphospholipid antibodies
are associated with increased spontaneous abortions and fe-
tal death. In addition, these antibodies’ pathogenic role has
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also been proven in experimental models that, when infused
during pregnancy, placental insufficiency and abortions were
observed.[5] Also, antiphospholipid antibodies can bind the
cells of the trophoblastic tissue, changing their function.[6]

Intraplacental thrombosis does not seem to be the only mech-
anism of fetal losses; these studies have shown the alteration
of trophoblastic cells and placental lesions mediated by the
complement system. Di Simone suggested that trophoblastic
invasion abnormalities are observed in the first trimester and
appear to be due to changes in differentiation, maturation,
secretion reduction, and human chorionic gonadotropins6.
Interestingly, beta2-glycoprotein I has already been found in
cell membranes trophoblastic, which could justify this tissue
as the target of antiphospholipid antibodies.[7]

In addition to fetal losses, delayed intrauterine growth
(CIUR), placental insufficiency, pre-eclampsia, and eclamp-
sia have been observed in women with APS.[8]

At birth, the baby has an immaturity of its immune system,
which will take some time to develop. Therefore, transpla-
cental passage and breastfeeding will provide the newborn
with immediate protection.

The human placenta is a selective barrier for transferring
from the mother to the fetus of several macromolecules,
including immunoglobulins. Maternal IgG antibodies pas-
sively acquired by the placenta protect the neonate from
many pathogens.[9, 10] It is now known that the transport of
IgG through the placenta in humans begins around the twen-
tieth week of gestation, increases after the third trimester,
and progressively increases until the term.[11, 12]

Only antibodies of the IgG class cross the placental barrier,
and the rate of transmission of these immunoglobulins varies
according to the subclass to which they belong. For example,
IgG1 and IgG3 cross the placenta a little more efficiently than
IgG4, which, in turn, transposes the maternal-fetal interface
more efficiently than IgG2.[13]

The IgG molecule needs to overcome at least two barriers
from the maternal circulation towards the fetal circulation:
the syncytiotrophoblast and the fetal capillary endothelium.
In some regions of the term placenta, these two structures are
separated only by the basal lamina; in others, villous stromal
cells and some cytotrophoblasts are also present.[2]

The transport of maternal IgG through the human placenta
is a process that occurs as follows: IgG molecules penetrate
the syncytiotrophoblast by pinocytosis and bind to receptors
present on the inside of these vesicles – receptors that, before
the pinocytosis process, found on the microvillous surface of
the syncytiotrophoblast. Protected from lysosomal enzymes’

action, the IgG molecules coupled to the receptors are then
transported to the trophoblastic basal lamina. Once in the
extracellular matrix, the IgG molecules gain access to the
fetal endothelium and, thus, to the fetal circulation.[14] How-
ever, it is known that not all maternal IgG reaches the fetal
circulation: molecules that do not bind to receptors in the
carrier vesicles will be digested by lysosomal enzymes.[11, 15]

Several candidates for the Fc portion’s receptor responsible
for the transport of the IgG molecule have already been stud-
ied.[16, 17] The neonatal IgG receptor (FcRn), accountable
for IgG transport from the mother to the fetus, is a protein
formed from two polypeptide chains: a heavy chain similar
to class I central histocompatibility complex molecule and
another light chain which is b2-microglobulin.[18, 19] How-
ever, the current knowledge about the transplacental transport
of IgG at the molecular level in humans is still incomplete.
Evidence suggests a role for FcRn in maternal IgG transport
through syncytiotrophoblast; however, as this receptor does
not seem to be present in the fetal capillary endothelium, how
the IgG molecule reaches the fetal circulation.

Few studies have evaluated the transplacental passage of an-
tiphospholipid antibodies. The authors verified the path of
anticardiolipin IgG, which is small and decreases over time,
almost disappearing at six months7. Besides, while anticar-
diolipin antibodies are negative at 13 months, anti-β2GPI
antibody titers may be significantly elevated, presumably due
to response to infections or antigens.[20] This finding was
also observed in children of comparable age to daughters
with antiphospholipid negative hands.[21]

There are still about 20 neonatal APS cases described; that
is, the child after birth presents severe thrombosis related to
the transplacental passage of antiphospholipid antibodies.[22]

1.2 Breast-feeding

Extensive epidemiological studies have shown that breast-
feeding is an efficient process of protecting children against
infectious diseases.[23] Colostrum is the neonate’s first line
of defense, capable of stimulating its immune system. It is
defined as the breast secretion collected in the first 2 to 3
days of lactation or up to one week after delivery.[24] Mucous
surfaces are a boundary between the internal and external
environments, representing a gateway to most infections in
humans. For this reason, mucous surfaces have a very effi-
cient anti-infectious protection system, where non-specific
mechanisms such as peristaltic movement, mucociliary trans-
port, and enzymes act, and adaptive mechanisms are mainly
represented by the mucosal immune system (MALT, Mucosal
associated lymphoid tissue). It consists of immunocompetent
cells that infiltrate the mucous membranes. These lymphoid
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nodules come from Peyer’s plaque-like structures in the in-
testinal mucosa and their equivalents in the bronchial mucosa,
in addition to regional lymph nodes, such as the mesenteric
ones. MALT is populated by cells from different subpopu-
lations, with varied functions, including that of producing
secretory antibodies, with an absolute predominance of sIgA,
which, through the epithelium, will be incorporated into the
mucus that covers all mucous surfaces of the organism.[25]

The standard mucosal immune system in the newborn is
not yet mature. Peyer’s plaques contain only primary ger-
minal centers; the B cells produce only IgM, few T cells,
and virtually no memory cells are found. In particular, in
the gastrointestinal tract, the immaturity of the epithelium
allows more excellent permeability for macromolecules and
provides more outstanding adhesion of microorganisms. The
low gastric acidity and lower digestive enzyme activity still
do not represent such an efficient barrier compared to the
adult organism.[26] The secretory immunoglobulin (sIgA) is
considered the most critical molecule involved in protecting
newborns against pathogens or toxins and is most abundant
in colostrum.[27] These antibodies’ function is to act locally,
promoting the inhibition of pathogen adhesion on the child’s
mucous surfaces. IgA has a peculiar structure, remarkably
adapted to work in the conditions of mucous surfaces: it
is generally polymeric (dimeric or trimeric), being associ-
ated with the J chain (synthesized by plasma cells) and the
secretory component (produced by the epithelial cell), con-
stituting a complex with high avidity for binding to antigens
and more excellent resistance to the action of proteolytic
enzymes, abundant in mucous secretions.[25, 28] IgA class an-
tibodies are produced by plasmocytes present in the lamina
propria underlying the epithelium and generally released as
dimers linked to the J chain in the vicinity of the basolateral
portion of epithelial cells, where receptors for polymeric im-
munoglobulin are present. These receptors are glycoproteins
of about 100 kDa, belonging to the immunoglobulin super-
family, and are constitutively expressed in the basolateral
membrane of secretory epithelial cells. The expression of
these receptors can be stimulated by cytokines such as IFN-g
(interferon-gamma).[25] IgA dimers bind to the receptor, and
an internalization process begins by endocytosis. Thus, the
polymeric immunoglobulin crosses the epithelial layer and
is secreted in the cell’s apical portion, where cleavage of the
receptor and a small transmembrane C-terminal fragment
that remains in the epithelial cell is degraded. In contrast, the
more significant extracellular amount is incorporated into the
IgA-J chain complex as a secretory component. This mech-
anism of IgA secretion occurs on the surfaces of the oral,
intestinal, bronchial mucosa, and mammary glands during
lactation.

Two subclasses of IgA are known: IgA1 and IgA2. IgA1
comprises about 80% to 85% of total serum IgA, where it
is found in the form of monomers. It is found only in the
nasal mucosa and tonsils. It can suffer the action of proteases
produced by some pathogenic bacteria such as Haemophilus,
Neisseria, and Streptococcus, which act on amino acid se-
quences in the immunoglobulin region hinge. The IgA2
subclass may favor secretory antibodies’ stability because
this isotype is resistant to several bacterial proteases specific
for IgA. After all, it has a deletion in the hinge’s amino acid
sequences, which favors its adaptation, especially in intensely
colonized sites, such as the colon and the pharynx. However,
in secretions, the two subclasses are found in more balanced
proportions, varying slightly from one place to another.[29, 30]

IgM is the second most abundant immunoglobulin in mu-
cous membranes, in concentrations of 2.5 mg/ml. Its affinity
for the receptor for polymeric immunoglobulin on the baso-
lateral surface of epithelial cells allows its secretion in the
polymeric form linked to the secretory component. Thus,
highly avid IgM antibodies reactive with viruses and bacteria
can play an essential role in defending the infant’s mucosal
surfaces. In particular cases of IgA deficiency, a compen-
sation mechanism occurs. The secretion of polymeric IgM
linked to the J chain, which has an affinity for the secretory
component, can supply the lack of sIgA.

IgG is found in low concentrations in human milk, about 0.1
mg/ml, has opsonizing activity, and can activate complement
and antibody-dependent cytotoxicity, which is an activity
that is rarely present on the infant’s mucosal surfaces. Only
IgG2 and IgG4 are present in higher concentrations than in
serum, perhaps to cover the newborn’s lack of production of
these subclasses.

In human milk, there are several biochemical factors with
anti-infectious action such as enzymes, cytokines, compo-
nents of the complement system, cells, oligosaccharides,
nucleotides, lipids, and hormones, which interact with each
other and with the mucous membranes of the newborn’s di-
gestive and respiratory tracts, in addition to passive immunity,
stimulating the development and maturation of the newborn’s
immune system.[31, 32] It is also suggested that human milk
may protect against other infections and diseases including
autoimmune diseases, such as respiratory and urinary tract
infections. Necrotizing enterocolitis, atopic diseases, type 1
diabetes, multiple sclerosis, rheumatoid arthritis, celiac dis-
ease, and Crohn’s disease; however, there are controversial
studies in this regard.[23, 33] Many studies are still needed
to ensure a real protective factor against autoimmune dis-
eases. However, the beneficial effects of breast milk for
optimal growth, development, and protection against infec-
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tious agents are sufficient reasons to encourage breastfeeding,
thus improving children’s health conditions.

There are no studies in APS that have evaluated antiphospho-
lipid antibodies in breast milk.

2. CONCLUSION
Few studies have evaluated the transplacental passage of an-
tiphospholipid antibodies. The passage of anticardiolipin

IgG was verified, and it reduced over time, almost disappear-
ing at six months. There are also some cases of neonatal
APS related to the transplacental passage of antiphospholipid
antibodies. There are no studies in APS that have evaluated
antiphospholipid antibodies in breast milk.
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