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Foreword

The antiphospholipid syndrome (Hughes syndrome) is now
over a quarter of a century old. Although most of the major
clinical features were described in the original papers between
1983 and 1985, the ensuing 25 years have seen a filling out
of the clinical detail and recognition that the syndrome is of
major medical importance.

More significantly, much has been learnt of the prevalence
and epidemiology of the syndrome as well as the biology of the
thrombotic process so central to the condition. Sadly, all that
lags behind is treatment, the choice of drugs still very limited.

The syndrome now embraces all disciplines. It is now
regarded as the commonest treatable cause of recurrent
pregnancy loss, and has changed the face of obstetrics. It has
become a major chapter in the field of neurology, being an
important cause of stroke, migraine, seizures, and memory
loss. In cardiology, it is at last becoming recognized as an
important cause of young heart attacks, as well as providing
leads in the study of accelerated atheroma.

And so the list goes on — idiopathic bone fracture, abdomi-
nal angina, renal vascular hypertension, leg ulcers...

This book, produced by clinical leaders in the field, brings
together the many strands of another “great mimic”.

Graham R.V. Hughes
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Chapter 1
History

The antiphospholipid syndrome (APS), first described in 1983
by Dr. Graham Hughes and his team at the Hammersmith
Hospital, included recurrent arterial and venous thromboses,
fetal losses, and thrombocytopenia in the presence of autoan-
tibodies, the so-called antiphospholipid antibodies (aPL).
Although a wide variety of clinical manifestations have been
added over the last 5 years, these major features have stood
the test of time. Many patients with APS have clinical and
laboratory features common to other autoimmune diseases,
particularly systemic lupus erythematosus (SLE). Such pa-
tients are defined as having secondary APS to distinguish
them from patients with features of APS alone (primary
APS-PAPS). There appears to be very few differences, if any,
between the clinical complications associated with the pri-
mary and the secondary form of the syndrome, and the rates
of arterial or venous thrombosis or fetal loss do not appear to
be different. Distinguishing between PAPS and APS due to
SLE can sometimes be difficult since many features, such as
thrombocytopenia, anemia, renal, and central nervous system
involvement, can be seen in both the conditions.
Historical description of aPL is summarized in Table 1.1.

M.L. Bertolaccini et al., Antiphospholipid Syndrome Handbook, 1
DOI 10.1007/978-1-84628-735-0_1,
© Springer-Verlag London Limited 2010



2 Chapter 1. History

TasLE 1.1. Historical description of antiphospholipid
antibodies (aPL).

1906 Wasserman reaction (reagin)

1941 Reagin binds cardiolipin

1952 False-positive test for syphilis

1952 Lupus anticoagulant (LA)

1960s LA: association with thrombosis

1970s LA: association with fetal loss

1983 Anticardiolipin antibody (aCL)

1980s Detailed description of anti phospholipid syndrome (APS)
1990 Phospholipid binding proteins (B2GPI)

1990s Animal models for APS

1999 Classification criteria for definite APS
2006 Classification criteria updated
References
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Chapter 2
Epidemiology

The prevalence of antiphospholipid antibodies (aPL) in otherwise
healthy populations is less than 1%. Many autoantibodies
become more prevalent with increasing age and aPL is no
exception. aPL has been reported in 10-20% of the healthy
elderly population.

In autoimmune diseases, especially SLE, however, the
prevalence is much higher. The Euro-Lupus study found
a prevalence of 24% for IgG anticardiolipin antibody (aCL),
13% for IgM aCL, and 15% for lupus anticoagulant (LA),
respectively, in a cohort of 1,000 patients with SLE. A recent
study showed that the prevalence of antiphospholipid
syndrome (APS) increases from 10 to 23% after 15-18 years
in a large cohort of SLE patients.

In patients with unselected venous thromboembolism, the
prevalence of aCL varies from 3 to 17% and 3 to 14% for the
LA. Around 18% of young patients with stroke (<40 years
old) are positive for aPL, whereas the APASS study found
that 9.7% of first stroke patients had a positive aCL. In myo-
cardial infarction, the prevalence of aCL is between 5 and
15%. Multiple cross-sectional studies have reported an asso-
ciation of aCL and/or LA with recurrent fetal loss (ranging
from 10 to 20%).

There are numerous traps for the unwary and many other
conditions can be associated with aPL but are not necessarily
associated with thrombosis. Thus aPL may occur in infections
such as HIV and malignancy and may also follow exposure to

M.L. Bertolaccini et al., Antiphospholipid Syndrome Handbook, 3
DOI 10.1007/978-1-84628-735-0_2,
© Springer-Verlag London Limited 2010



4 Chapter 2. Epidemiology

certain drugs. aPL in these circumstances are not necessarily
pathogenic, and these conditions should therefore be consid-
ered in any differential diagnosis of APS. The significance of
these autoantibodies remains unclear and could be related
to the increasing prevalence of associated conditions in the
elderly such as malignancy and drug treatment.

References
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Chapter 3
Antiphospholipid Antibodies

Phospholipids are a class of polar lipid components of cell
membranes. They play an important role in the clotting cas-
cade. Their presence is critical at several points in the extrin-
sic, intrinsic, and common pathways of coagulation. Phospho-
lipids are required for the activation of factors IX (intrinsic
pathway) and for the activation of factor X, and the con-
version from prothrombin to thrombin (common pathway)
(Fig.3.1).

Although direct evidence for a pathophysiologic role of
antiphospholipid antibodies (aPLs) is lacking, it is hypoth-
esized that autoantibodies to phospholipid-binding proteins
contribute directly to a thrombotic diathesis by interfering
with hemostatic reactions that occur on anionic phospholipid
membranes in vivo.

aPLs are a family of immunoglobulins of IgG,IgM, IgA,or a
combination of these isotypes, which were initially thought to
recognize anionic phospholipids. Over the years, this concept
has changed and different specificities have been described
for aPL (Table 3.1).

3.1 Anticardiolipin Antibodies

Cardiolipin is an anionic phospholipid, historically important
as an antigen for testing reagin in syphilis serology. Currently,
it is a part of the antigenic composition used in the VDRL
tests along with lecithin and cholesterol.

M.L. Bertolaccini et al., Antiphospholipid Syndrome Handbook, 5
DOI 10.1007/978-1-84628-735-0_3,
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In 1983, Harris et al. developed a solid-phase radioimmunoassay
to detect aCL using cardiolipin as antigen. This assay proved
to be more sensitive than the classical VDRL in detecting
aPL. However, in addition to detecting aCL, this assay also
detects antibodies to serum or plasma proteins that bind to
cardiolipin coated to the plate, in particular, antibodies to (32-
glycoprotein I (anti-B2GPI).

3.2 Lupus Anticoagulant

LA is a functional measurement of the capacity of heteroge-
neous aPL that interfere with phospholipid-dependent stages
of blood coagulation in vitro and inhibit both the intrinsic
and common pathways of coagulation. Paradoxically, LAs are
associated with a thrombotic tendency rather than bleeding,
generally associated with coagulation inhibitors.

Testing for LA is a tedious task. Their heterogeneous nature
makes it necessary to perform more than one coagulation test
to reach the diagnosis according to the classification criteria.
A number of features need to be demonstrated: (1) prolongation
of a phospholipid-dependent clotting time; (2) evidence of
inhibition shown by mixing studies; (3) evidence of phospho-
lipid dependence; and (4) exclusion of specific inhibition of
any one coagulation factor. In principle, the laboratory tests
to detect the LA should use a sensitive screening test fol-
lowed by a specific confirmation test. An algorithm for the
detection of LA is shown in Fig. 3.2.

3.3 Other aPL

3.3.1 Anti-B2GPI Antibodies

In 1990, three independent groups identified P2GPI as the
plasma cofactor required for aCL binding to cardiolipin. B2GPI
is a normal plasma glycoprotein, a single-chain 50 kD polypep-
tide. Its function is unclear, although it may function as a natural
anticoagulant. B2GPI antibodies are more specific than aCL in
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predicting thrombosis, differentiating pathogenic (autoimmune)
from nonpathogenic (infection or drug-induced) antibodies,
since B2GPI is an absolute requirement for binding of autoim-
mune aCL to cardiolipin in ELISA. This molecule has five dis-
tinct domains. The phospholipid-binding site is present within
the fifth domain of B2GPI (Fig. 3.3). Early studies suggested that
the epitope for aCL binding was located in the fourth domain.
However, current experimental evidence supports the idea that
the major epitopes are contained in domain I.

Clinical studies of anti-B2GPI ELISAs suggest that posi-
tivity in these assays is more closely associated with clinical
manifestations of the antiphospholipid syndrome (APS) than
positivity in conventional aCL ELISAs. This is predominantly
due to enhanced diagnostic specificity; although anti-B2GPI

F1G. 3.3. Structure of human B2-GPI and binding model of B2-
GPI and phospholipids. (a) Two views, related by 180° rotation of
the electrostatic potential surface of 32-GPI. (b) Positively charged
patch on the aberrant half of domain V. (¢) Diagram of the pro-
posed model for binding of 2-GPI to anionic phospholipids. From
Khamashta 2000, with kind permission from Springer [Reprinted
from Bouma et al. 1999].
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assays have also identified a small number of patients who
have clinical manifestations of the APS, but are negative in
conventional aPL assays.

3.3.2 Antiprothrombin Antibodies

Prothrombin is a 72 kD single-chain glycoprotein with 579
amino acid residues, three carbohydrate chains, and ten
y-carboxyglutamic acid residues (Fig. 3.4). Prothrombin
is the prime contributor to the blood coagulation process
that becomes activated to thrombin by the tenase complex
formed by factor Xa and factor V in the presence of calcium
and phospholipids. This activation reaction subsequently trig-
gers fibrinogen polymerization to fibrin.

Prothrombin is a major phospholipid-binding protein,
which was first reported to be a cofactor for LA in 1959.
Antiprothrombin antibodies are detected by ELISA using
PT coated onto irradiated plates (aPT), or in complex with PS

Gla domain  Kringle domain Catalytic domain

L 1
¥ T T 1

N Kringle2

SO " NN N R
f

Arg273-Thr27

'
IR I N g B

Arg322-11e323

Fic. 3.4. Schematic representation of the prothrombin molecule
cleavage at Arg273-Thr274 results in the liberation of prothrombin
fragment 1+2 (residues 1-273) and prethrombin 2 (residues 274—
581); further cleavage at Arg322-I1e323 results in the formation of
o-thrombin.
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(aPS-PT). In our experience, antiprothrombin antibodies
are frequently found in patients with SLE, and their pres-
ence is associated with thrombosis. More significantly,
48% of the patients with aPL-related clinical features who
werere negative for standard tests had antiprothrombin
antibodies, making these antibodies potential markers for
the APS.

Anti-B2GPI and antiprothrombin antibodies both have LA
effects. Thus, one might expect that ELISA assays specifically
measuring each single antibody should offer an advantage
over clotting tests, which give only a qualitative estimate of an
in vitro phenomenon, or that at least they are comparable in
their correlations with clinical outcomes. Two recent system-
atic reviews, however, do not provide support for the replace-
ment of coagulation tests with ELISAs and this remains an
area of debate.

3.3.3 Other Specificities

A variety of antibodies directed to other plasma proteins such
as protein C, protein S, annexin V, and factor XII have been
reported in patients with APS. However, the clinical signifi-
cance of these antibodies is unclear, and they are not being
tested routinely.

3.4 Antiphospholipid Antibodies
as Diagnostic Markers

Laboratory diagnosis of APS relies on the demonstration of
a positive aCL antibody or anti-B2GPI test by an in-house or
commercially available enzyme-linked immunosorbent assay
(ELISA), or on the presence of LA by a coagulation-based
test (Fig. 3.5). It is important that both tests are performed in
patients suspected of having APS. Persistence of the positive
tests must be demonstrated and other causes and underlying
factors considered. The aCL test is positive in about 80% of
patients with APS, the LA test is positive in about 20%, and
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both are positive in about 60% of cases. Even though there is
a strong correlation between aCL and anti-32GPI, antibodies
to B2GPI have also been described as the sole aPL in some
cases.

3.5 Indications for aPL Testing

aPL should be tested routinely in all patients who are newly
diagnosed with an autoimmune connective tissue disease espe-
cially SLE or Sjogren’s syndrome, since the prevalence of aPL.
in these disorders ranges between 30 and 50%. The finding of
aPL at disease onset may have significant consequences later
in the disease course in terms of predicting morbidity and
mortality. Patients who suffer thrombotic events at relatively
young age should also be considered for testing. Patients with
stroke, myocardial infarction, and venous thrombosis under
the age of 50 may be at risk of further thrombotic events if
they are aPL positive. Similarly, women with pregnancy mor-
bidity, including miscarriage, fetal death, intra-uterine growth
restriction, intra-uterine death/still-birth, pregnancy-induced



References 13

hypertension, pre-eclampsia, and eclampsia, should also have
aPL measured. There is a wide spectrum of aPL-related preg-
nancy morbidity.

As some data suggest that aPL may be “consumed” during
a thrombotic episode, it should be measured between 6 weeks
and 3 months postthrombosis to confirm the results. Steroid
therapy and the development of the nephrotic syndrome may
also be associated with a false-negative result.

A recent study has suggested that aPL may appear many
years prior to the diagnosis of an autoimmune connective tis-
sue disease such as lupus, and aPL-positive patients appeared
to be at risk of more severe lupus later in the disease course,
suggesting that immune dysregulation leading to autoanti-
body production may precede the appearance of symptoms
by many years.
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Chapter 4
Classification Criteria for APS

An international consensus statement on classification crite-
ria for definite APS was published in 1999. A patient with
APS must meet at least one of the two clinical criteria
(vascular thrombosis or pregnancy complications) and at
least one of the two laboratory criteria (aCL and/or LA).
Although these criteria have been shown to be specific
and sensitive for the classification of primary and second-
ary APS, the absence of “major” or “essential” features in
the presence of “minor” features should not discourage
the clinician from making the diagnosis when other causes
of such features have been ruled out, since other well-
recognized features of APS such as thrombocytopenia,
hemolytic anemia, transient ischemic attacks, transverse
myelitis, livedo reticularis, valvular heart disease, demyeli-
nating syndromes, chorea, and migraine were not thought
to have as strong an association as the final criteria and
were excluded as classification criteria. These criteria have
been revised in 2006 to include anti-B2GPI as a laboratory
criterion for APS, and laboratories around the world are
being encouraged to standardize their methodology for the
detection of these antibodies (Table 4.1).

M.L. Bertolaccini et al., Antiphospholipid Syndrome Handbook, 15
DOI 10.1007/978-1-84628-735-0_4,
© Springer-Verlag London Limited 2010
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TaBLE 4.1. 2006 preliminary criteria for the classification of definite
antiphospholipid syndrome.

Clinical criteria

Vascular thrombosis: > one arterial, venous, or small vessel
thrombosis in any tissue or organ, confirmed by imaging
or histopathology in the absence of significant evidence

of inflammation in the vessel wall

Pregnancy morbidity

>One unexplained death of a morphologically normal fetus

at or beyond the tenth week of gestation

>One premature births of a morphologically normal neonate at
or beyond the 34th week of gestation, due to severe preeclampsia,
eclampsia, or placental insufficiency

>Three unexplained consecutive spontaneous abortions before
the tenth week of gestation (maternal anatomic or hormonal
abnormalities and chromosomal causes excluded)

Laboratory criteria®

Medium or high titers of IgG and/or IgM aCL measured by a
standardized ELISA for 2-glycoprotein I-dependent aCL

A positive lupus anticoagulant test, detected according

to the guidelines of the ISTH (38)

Anti-B2GPI of IgG and/or IgM isotype in serum or plasma
(in titre >99th percentile)

“Definite APS is considered to be present if at least one clinical and one laboratory
criteria are met

PPositivity should be present on two or more occasions at least 12 weeks apart
for any of the tests
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Mortality, Morbidity,
and Damage Associated
with aPL

APS has asignificant impact on survival. In 10 years, up to 50% of
the aPLs positive patients may develop the syndrome, around
59% may experience a recurrent thrombosis with a mortality
of around 10%. The most common thrombotic events are
cerebrovascular accidents (11.8%), coronary occlusions
(7.4%), and pulmonary emboli (5.9%).

There is an increasing evidence that thrombosis contrib-
utes to irreversible organ damage as well as mortality in lupus
patients with aPL.
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Chapter 6

Differences Between Primary
and Secondary APS

In general, there are no significant differences in the cardinal
clinical features of APS such as arterial or venous thrombo-
sis or pregnancy morbidity whether the syndrome is primary
or secondary to an underlying connective tissue disorder. [gM
aCLs are more commonly seen in SLE than PAPS but there
is no difference in thrombotic rates.

The distinction between PAPS and APS due to SLE can
sometimes be difficult. In both the conditions, thrombocytope-
nia, anemia, renal, and central nervous system disease may be
seen. Anti-dsDNA or antibodies to extractable nuclear anti-
gens are not found in PAPS, and their presence usually sug-
gests SLE as a secondary cause. The number of cases reported
in the literature of patients with PAPS evolving into SLE is
small, and some patients have developed the disease after 10
years. The presence of high titre ANA (>1:320), low comple-
ment levels, and lymphopenia may be predictive.
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Chapter 7

Clinical Features

7.1 Central Nervous System Involvement

Central nervous system (CNS) involvement is one of the
most prominent clinical manifestations of APS (Table 7.1).
Neurological manifestations were only second to venous
thrombosis in a prospective cohort of 1,000 patients with APS
published by the Euro-Phospholipid Project Group.

The mechanism of neurological involvement in patients
with APS is thought to be primarily thrombotic in origin.
However, there are many neuropsychiatric syndromes, where
no structural lesions are evident in imaging studies of brain,
suggesting aPL-mediated mechanisms other than thrombosis
may be playing a role, such as aPL direct effect on neurons,
glia, and myelin.

7.1.1 Cerebral Ischemia

Cerebral ischemic disease associated with aPL is the most
common arterial thrombotic manifestation. Stroke and tran-
sient ischemic attacks (TIAs) are considered the second most
common clinical manifestations of APS after venous trom-
bosis (Fig. 7.1). Moreover, in the European Working Party on
systemic lupus erythematosus (SLE) (which studied a cohort
of 1,000 patients with SLE), thromboses were the most
common cause of death during follow up and were always

M.L. Bertolaccini et al., Antiphospholipid Syndrome Handbook, 21
DOI 10.1007/978-1-84628-735-0_7,
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TaBLE 7.1. Neuropsychiatric manifestations associated with aPL.

Cerebrovascular disease:
Stroke
TIA
Cerebral venous sinus thrombosis
Acute ischemic encephalopathy
Chorea
Atypical migrainous-like events
Seizures
Headache
Multiple sclerosis-like syndrome
Idiopathic intracranial hypertension
Transverse myelopathy
Other neurological syndromes:
Sensorineural hearing loss (sudden or progressive)
Guillain-Barré Syndrome
Transient global amnesia
Ocular syndromes (Amaurosis fugax, ischemic optic neuropathy,
vaso-occlusive retinopathy)
Dystonia-Parkinsonism
Progressive supra-nuclear palsy
Diabetic peripheral neuropathy
Orthostatic hypotension
Cognitive dysfunction
Dementia
Psychiatric disorders (depression, psychosis)

associated with APS. The most common thrombotic events
in these patients were strokes (11.8%), followed by myocar-
dial infarction (7.4%) and pulmonary embolism (5.9%). The
risk of recurrent stroke appears to have increased in APS
patients.

The average age of onset of aPL-associated cerebral isch-
emia is several decades younger than the typical cerebral isch-
emia in the general population. Thus, aPL should be included
in the investigation of all individuals under 50 with stroke.

Cerebral ischemic events can occur in any vascular terri-
tory, but in general, the territory of the middle cerebral artery
(MCA) is more affected, mainly due to local thrombosis
(Fig.7.2).

Cardiac emboli may be another cause of cerebral isch-
emia in patients with aPL. In fact, the prevalence of valvular
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Fic. 7.1. Brain magnetic resonance imaging (MRI) study showing
multiple strokes in a young woman with antiphospholipid antibod-
ies, strokes, and seizures, from Khamashta 2000, with kind permis-
sion from Springer.

anormalities, particularly left side valve lesions, is higher in
SLE and APS (see cardiac manifestations, valvular disease).
Another possible emboli source can be the heart chambers
themselves or the internal carotid artery.

An ischemic stroke can be isolated or multiple and recur-
rent. Episodes of cerebral ischemia, mainly focal, can be tran-
sient or permanent. Amaurosis fugax, transient paresthesias,
motor weakness, vertigo, and transient global ischemia can
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FiG. 7.2. Hematoxalin and esosin-stained section of postmortem
brain tissue from a patient with aPL and the catastrophic antiphos-
pholipid antibody syndrome. Arrow indicates a small cerebral blood
vessel with thrombus, but no inflammation, from Khamashta 2000,
with kind permission from Springer.
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all be expressions of TIAs. A chronic multifocal disease can
produce multi-infarct dementia.

7.1.2  Subcortical High-Intensity Lesions
on Brain MRI

Brain MRIin aPL patients withischemicstroke typically shows
cortical abnormalities consistent with large vessel occlusion.
However small sub-cortical white matter high-density lesions
on brain MRI are frequently found in patients with aPL, and
also in SLE patients with or without overt neuropsychiatric
manifestations (Fig. 7.3). The finding of these lesions may
represent a diagnostic and therapeutic dilemma especially in
young patients. The significance of these lesions is not com-
pletely understood. They are often defined as consistent with
the presence of small vessel disease by the neuroradiologists.
It has been suggested that they may be due to multiple small
infarcts. There is evidence that the presence of similar lesions
is associated with a higher risk for stroke, seizures, psychiatric
disturbances, dementia, and cognitive disorders.

In case of a patient with neurologic manifestations with
cortical or subcortical high-intensity lesions, long-term oral
anticoagulation (INR 3-4) should be considered.

7.1.3 Epilepsy

Several studies have proved the direct association between
aPL and seizures in SLE patients, even excluding cerebrovas-
cular accidents (an important cause of epilepsy).

The paper published by the Euro-Phospholipid Project
Group (Cervera et al.,2002) reported seizures in 7% of 1,000
patients with APS. Shoenfeld et al. reported epilepsy in 8.6%
of 538 patients with APS. Epilepsy was more prevalent among
patients with APS secondary to SLE (13.7% ) when compared
to those with PAPS (6%).

Different forms of seizures are seen in association with aPL
and all ages may be affected. Epilepsy should be treated with
antiepileptic drugs.
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Fic. 7.3. White matter hyperintensity lesions (WMHL) MRI scan.

7.1.4 Multiple Sclerosis-Like Syndrome

Clinical syndromes mimicking multiple sclerosis (MS),
mainly in its relapsing-remitting pattern, are reported to
occur in association with aPL. Laboratory findings and MRI
studies are not often useful tools to distinguish APS from MS.
With regard to the MRI, large size lesions and their atypical
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topographic distribution in aPL patients. Brain MRI may be
consistent with demyelination and sometimes difficult to dif-
ferentiate from MRI pictures in MS. Therefore, differential
diagnosis may be difficult, and some APS patients can be
misdiagnosed as having MS.

A careful interview of the patient, a past medical history
of thrombotic events, and pregnancy morbidity in female
patients may be useful in the differential diagnosis, favor-
ing APS. The abruptness of onset and resolution of symp-
toms, especially in regard to visual symptoms, and atypical
neurological features for MS such as headache or epilepsy,
strongly suggest APS rather than MS. Evoked potential
studies have been proposed as a good tool to differentiate
both disorders.

If not all, at least a subgroup of patients with “nonclassic”
MS should be tested for aPL. If high suspicion, management
should include antiplatelet or even anticoagulant agents.

7.1.5 Headache

One of the most prominent features in patients with APS
is headache. This symptom, a common complaint of APS
patients in clinical practice, can vary from classic intermittent
migraine to almost continuous incapacitating headache. The
association of migraine and aPL is controversial with widely
varying results from different series.

One of the major problems is that headaches, often non-
migrainous, have been loosely termed “migraine,” and these
headaches may precede or accompany TIAs or CVAs.

The available data suggest an association between the
migraine-like phenomena and aPL, but not between migraine
headache and aPL. Thus, aPL should be included in the inves-
tigation of all young individuals with migraine irresponsive to
conventional treatment.

With regard to the treatment, it usually responds to conven-
tional therapy. In some cases it has been reported to improve
remarkably with low-dose aspirin; very resistant cases may
require heparin or warfarin as alternative therapy.
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7.2 Cardiac Manifestations

Around 40% of patients with APS may develop cardiac man-
ifestations, but significant morbidity appears in less than 10%
of these patients (Table 7.2).

7.2.1 Valvular Disease

Heart valve lesions are the most common cardiac manifesta-
tions described in patients with aPL. According to a review
performed by Nesher et al., 36% of PAPS patients and 35%
of SLE patients had valvulopathy. The same review showed
that 48% of aPL-positive SLE patients had valvulopathy,
compared with only 21% of aPL-negative SLE patients.
Although most cases are symptomless, some cases evolve to
severe valvular dysfunction resulting in cardiac failure, some-
times requiring valve replacement.

Thickening of the valve leaflets is the most common lesion
detected by echocardiography in both SLE and PAPS patients
(Fig.7.4). The mitral valve is involved most commonly, followed
by the aortic valve. Most thickened valves develop hemody-
namic abnormalities, occurring roughly in 25% of all patients
with SLE or PAPS. The pathogenesis of valvular abnormali-
ties in APS is not entirely clear. It has been postulated that

TaBLE 7.2. Cardiac manifestations in APS.

Valves:
Leaflet thickening (the most frequent)
Vegetations (Libman-Sacks endocarditis)
Stenosis
Regurgitation
Coronary arteries:
Ischemic heart disease: Myocardial Infarction, Angina, Cardiac
Syndrome X.
Coronary bypass graft and angioplasty occlusions.
Other:
Intracardiac thrombus
Acute/chronic cardiomyopathy (due to microangiopathy)
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Fi1G. 7.4. Valvular thickening and thrombosis in a prosthetic mitral
valve of a patient. With primary APS, from Khamashta 2000, with
kind permission from Springer.

aPL could cause straightforward valvular or endothelial injury
unrelated to clinical severity of the disease.

Most cases are clinically silent and detected by either chest
auscultation, echocardiography, or at autopsy. Nevertheless,
5% of all SLE and APS patients develop severe mitral or
aortic regurgitation (with symptoms such as fatigue, shortness
of breath, and orthopnea), and valve replacement surgery is
required in half of these patients.

Although infective endocarditis has been described in sev-
eral patients with SLE, it is a very uncommon complication
of this disease. However, several SLE patients have been
reported presenting with the following combination of signs
and serology: (1) fever, (2) cardiac murmurs with echocar-
diographic demonstration of valve vegetations, (3) splinter
hemorrhages (Fig. 7.5), (4) serological evidence of SLE activ-
ity (e.g., high titers of antibodies to dsDNA and low serum
complement levels), (5) moderate to high elevations of aPL,
and (6) repeatedly culture-negative blood samples. All these
manifestations are explicable on the basis of SLE activity and
complications associated with the APS.
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Fi16.7.5. Splinter hemorrhages in a patient with valve vegetations and
aPL, from Khamashta 2000, with kind permission from Springer.

A further problem in patients with aPL and valve lesions is
the development of embolic cerebrovascular complications.
High levels of IgG aCL has been associated with the develop-
ment of severe valvular regurgitation and with a high inci-
dence of valvular surgery and thromboembolic events.

With regard to long-term treatment, it is of note that anti-
coagulant or antiaggregant therapy does not contribute to the
disappearance of vegetations or other valve lesions, and data
about response to corticosteroids are contradictory. More-
over, surgical excision of uninfected valvular vegetations
may not prevent recurrence. Nevertheless, prophylactic anti-
platelet therapy may be amend to asymptomatic patients,while
anticoagulation may be the best choice for patients with val-
vulopathy who have had any evidence of thromboembolic
disease. In some cases, valvular damage may result in significant
hemodynamic compromise, requiring surgery and further full
anticoagulation.
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7.2.2 Coronary Artery Disease

Accelerated atherosclerosis in SLE, besides classical risk factors,
such as age, sex, smoking, hyperlipidemia, hypertension,
diabetes, hyperhomocysteinemia, cronic renal insufficiency,
obesity, is related to a permanent pro-inflammatory state,
long-term steroid administration and aPL.

The prevalence of aPL in patients with myocardial infarc-
tion seems to be between 5 and 15%. Elevated levels of aCL
imply an increased risk for the development of myocardial
infarction and recurrent cardiac events. Similar data have
been described for angina.

A correlation between the levels of aCL and antibodies
to oxidized LDL (anti-oxLLDL) , as well as the cumulative
effect of both for the risk of myocardial infarction, has been
described. Anti-oxLDL antibodies have been considered as
markers of atherosclerosis.

In the same way, among patients with significant aCL there
is a substantial failure rate following aortocoronary venous
bypass grafting, as well as high restenosis rate after percuta-
neous transluminal coronary angioplasty (PTCA).

Therefore, aPL general screening of ischemic cardiac disease
patients is not indicated, but should be requested in case of:

* Younger patients (age <50)

e Those with a previous history of venous or arterial throm-
bosis or recurrent fetal losses

e Those with a family history of an autoimmune disease
(especially lupus)

Long-term anticoagulation is indicated in cases of aPL-
related coronary artery disease.

7.3 Skin Manifestations

Several skin manifestations have been described in patients
with APS (Table 7.3). The most frequent skin lesions are
livedo reticularis and skin ulcers.
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TaBLE 7.3. Skin manifestations in APS.

Livedo reticularis

Ulcers

Necrotizing vasculitis

Livedoid vasculitis

Cutaneous gangrene

Superficial thromphlebitis

Pseudovasculitis lesions: nodules, papules, pustules, palmar-plantar
erythema

Splinter hemorrhage

Anetoderma

Around 40% of patients with APS begin their disease with
skin manifestations, and 40% of them will develop multisys-
tem thrombotic phenomena during the course of the disease.
However, it is hard to predict if the patient who only has a
skin lesion will later develop an extra cutaneous thrombotic
event. Thus, the presence of multiple subungual hemorrhages
might coincide with thrombotic events of other organs such
as the brain, skin, adrenal glands, kidney, etc.

Skin necrosis and digital ischemia should be considered
as major thrombotic events (Fig. 7.6); in these cases, patients
should receive long-term anticoagulant treatment. The
approach to minor skin manifestations is less clear. It is yet
to be defined whether platelet antiaggregation is enough or
whether it will be necessary to use more aggressive treat-
ments, such as anticoagulation.

Although anecdotal, alternative successful treatments have
been proposed for patients resistant to standard approaches,
such as sildenafil or intravenous infusion of recombinant tissue
plasminogen activator in the treatment of nonhealing ulcers.

7.3.1 Livedo Reticularis

Livedor reticularis is the most common skin manifestation in
patients with APS (Fig. 7.7). It may be the presenting sign of
APS in 15-40%, and may be seen in up to 70% of patients
with SLE and APS. It is characterized by a dark purple retic-
ular pattern usually involving the upper and lower limbs.
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F1G. 7.6. Biopsy of skin with noninflammatory vascular thrombosis
(venular) of a patient with SLE and APS, from Khamashta 2000,
with kind permission from Springer.

The livid rings are caused by reduced blood flow, and lowered
oxygen tension at the peripheries of the skin segments.
Livedo may be observed in normal subjects, especially
women, after exposure to cold, displaying a symmetrical and
regular mottled pattern. However, the relationship with a
large number of pathological conditions is very important
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Fic.7.7. Livedo reticularis.

TaBLE 7.4. Livedo reticularis and associated diseases.

APS

SLE

PAN, cryglobulinemia

Cholesterol embolization

Overlapping syndromes

Sneddon’s syndrome

Scleroderma

Drugs: Amantadine

Infectious diseases: Tuberculosis, Syphilis.

(Table 7.4), and it is strongly associated with arterial subset of
APS. Pregnancy morbidity has also been frequently observed
in patients with livedo.
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The association of livedo reticularis with cerebrovascular
involvement (known as Sneddon’s syndrome) have been accepted
as an independent disorder, not clearly associated with aPL.

A detailed examination of the features of the reticular pat-
tern, including location, extension, symmetry, and regularity,
and the presence of associated skin lesions will contribute to
the differential diagnosis. The pattern of involvement asso-
ciated with APS is generally disseminated with incomplete
circular segments, noninfiltrated, persistent, or irregular with
wide ramifications (livedo racemosa). Some patients present
a fine, regular, and complete network.

No treatment has proven to be effective for livedo racemosa,
which may extend or appear despite anticoagulant or antiplate-
let therapy. It is important to reduce or remove other risk fac-
tors for thrombosis or arterial wall lesions in view of the higher
tendency for stroke and arterial thrombosis in these patients.

7.3.2 Skin Ulcers

Lower limb ulcers are one of the most frequent skin mani-
festations in patients with APS. They have been observed in
20-30% of these patients (Fig. 7.8).

Although characteristics are variable, ulcers are painful,
small (0.5-3.0 cm in diameter), with stellate, oval, or irregu-
lar borders surrounded by a purple-brownish, and recurrent
purple halo. They are generally located in the ankles, legs, and
feet (Fig. 7.9) Healing is usually difficult; when accomplished
it results in a white scar with a pigmented halo.

Giant ulcers and cases resembling gangrenous pyoderma
have been reported. Postphlebitic ulcers are seldom seen,
though an increased prevalence of aPL has been described in
elderly patients with venous ulcers.

7.4 Renal Disease

The kidney is a major target organ in APS. Large vessels, both
arterial and venous, as well as the intraparenchymatous arter-
ies and microvasculature may all be affected, with different
clinical consequences (Table 7.5).
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Fic. 7.8. Patient with primary APS that presents necrotic ulcers on
the leg and necrosis of the toes, from Khamashta 2000, with kind
permission from Springer.

7.4.1 Thrombotic Microangiopathy (TMA)

TMA is the characteristic histologic lesion of the microvascu-
lature in APS-related nephropathy, affecting glomerular cap-
illaries, afferent arterioles, and interlobular arteries (Fig.7.10).
Of course, it is not pathognomonic of APS, as there is a wide
range of conditions that present the same histological appear-
ance (Table 7.6).

Depending on the degree and extension of damage, patients
could have isolated hypertension (mild to severe), proteinuria
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F16.7.9. Primary APS with giant skin ulcer on the left leg refractory
to anticoagulant and fibrinolytic treatment, from Khamashta 2000,
with kind permission from Springer.

TaBLE 7.5. Renal vascular involvement in APS.

Vascular lesion Clinical consequences

Renal artery lesions Renovascular hypertension (severe)

(thrombosis/occlusion/ Renal infarcts (silent, painful,

stenosis?) hematuria)

Glomerular capillary Increased likelihood of renal

thrombosis leading to insufficiency

glomerular sclerosis Can be observed in up to 40%

(studied mainly in SLE of aPL negative patients

patients)

Renal Thrombotic Systemic hypertension (usually severe)

microangiopathy with/ Renal failure (mild to end stage)

without cortical necrosis Proteinuria (mild to nephrotic range)
Cortical atrophy

Renal vein thrombosis Renal failure (if bilateral

(uni or bilateral) compromise)

(mild to nephrotic range), and renal failure including cortical
necrosis (Fig. 7.11). In fact, APS should be considered in the
differential diagnosis of systemic hypertension as APS-related
TMA may cause isolated hypertension without significant
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FiG. 7.10. Severe and advanced glomerular thrombotic microan-
giopathy. Capillary lumina are occluded by severe mesangiolysis and
deposition of heterogeneous subendothelial material, leading to a
segmental “double contour” aspect (PAS), from Khamashta 2000,
with kind permission from Springer.

TaBLE 7.6. Other conditions associated with TMA.

Thrombotic thrombocytopenic purpura (TTP)
Hemolytic uremic syndrome (HUS)
Postpartum renal failure
Pre-eclampsia/eclampsia

Scleroderma

Malignant arterial hypertension

Oral contraceptives

Renal transplantation / allograft rejection
Cyclosporine A toxicity

Chemotherapy

renal impartment, as well as in the differential diagnosis
of renal damage in patients with SLE and positive aPL.

In chronic cases, fibrosis and focal atrophy, as well as arte-
rial and arteriolar fibromuscular hyperplasia, could be found
(Fig. 7.12).



7.4 Renal Disease 39

FiG. 7.11. Chronic cortical lesions. There are obsolescent sclerotic
glomeruli and a hypoperfused glomerulus with a wide Bowman’s
space and retracted capillaries. On one of its sides there is a small
arteriole with a recanalized thrombus and two lumina. On the other
side there are two completely occluded arterioles showing thrombo-
sis, recanalization, and refibrosis. A tortuous arteriole with slightly
cellular subendothelial fibrosis is also seen (PAS), from Khamashta
2000, with kind permission from Springer.

7.4.2 Renal Artery Lesions

Large- and medium-size vessel occlusion has been associated
with APS. In the presence of aPL, renal infarctions result
from partial or total, transient or permanent occlusion of
renal arteries (Fig. 7.13). Such occlusions may be caused by
diverse mechanisms such as in situ thrombosis/stenosis of a
renal artery or an embolic event.

Clinically, severe systemic hypertension, pain in the renal
area, hematuria, and renal failure are common forms of pre-
sentation of major vessel involvement. On the other hand,
arterial hypertension may be labile in early disease, and occa-
sionally, a silent infarct is fortuitously discovered on CT.



FiG. 7.12. Focal cortical atrophy. There are ischemic glomeruli, an
arteriole with “onion skin” hyperplasia of the media, and a “pin
point” lumen, generalized tubular atrophy with early dilation in one,
and interstitial fibrosis (Masson), from Khamashta 2000, with kind
permission from Springer.

FiG.7.13. Renal artery stenosis.
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Successful treatment with antihypertensive drugs, aspirin,
anticoagulant therapy as well as transluminal angioplasty has
been reported.

7.4.3 Kidney Transplant

The outcome of kidney transplantation in patients with SLE
and end-stage renal failure appears to be similar to that of
patients with renal failure from other causes. However, the
presence of aPL seems to be associated with a poorer progno-
sis. Posttransplant thromboembolic phenomena, the recurrence
of TMA in the graft despite anticoagulation, and thrombosis of
the graft’s renal vein have all been reported.

7.5 Hemocytopenia

Thrombocytopenia is one of the most common labora-
tory abnormalities found in patients with APS. Although
less frequently, hemolytic anemia can also be found in APS
(Table 7.7). These hemocytopenias are mainly due to autoim-
mune mechanisms.

7.5.1 Autoimmune Thrombocytopenia

Thrombocytopenia is found in 25-40% of patients with APS,
and is one of the most common presenting manifestations.
Among these patients, thrombocytopenia is more frequently
observed in patients with SLE than in patients with PAPS.
aPL-related thrombocytopenia is a chronic, usually mild and
is seldom associated with hemorrhagic complications. Bleeding
may be related to several causes other than thrombocytopenia:

TasLE 7.7. Hematologic disorders in APS.

Autoimmune thrombocytopenia
Autoimmune hemolytic anemia
Microangiopathic hemolytic anemia
Thrombotic thrombocytopenic purpura (TTP)




42 Chapter 7. Clinical Features

high-intensity anticoagulation, hypoprothrombinemia (associ-
tated with LA), and acquired defects of platelet function often
associated with aPL. Values lower than 50x10° platelets/L
are uncommon, although platelet count can fluctuate with
time. Severe thrombocytopenia is an additional risk factor
for bleeding complications in these patients. Arterial and/or
venous thrombosis in APS may occur despite very low plate-
let count; however, the frequency of aPL-associated throm-
botic events may be lower when platelet count is less than
50x10° L.

The pathogenic role for aPL in thrombocytopenia is still
controversial. aPL may have a role in thrombocytopenia,
but there may be other factors, such as antibodies to platelet
membrane glycoproteins, found in 60% of these patients.

7.5.2 Autoimmune Hemolytic Anemia (AIHA)

Hemolytic anemia has been reported in 10% of APS patients;
no differences have been found between patients with pri-
mary or secondary APS: positive direct Coombs’ test has been
described in 30-50% of aCL-positive SLE patients, as com-
pared with 2-13% of aCL-negative SLE. However, the asso-
ciation with AIHA is less evident probably due to its relative
rareness and the multifactorial origin of anemia in SLE.

Standard treatment of AIHA includes combinations of
glucocorticoids, immunosuppressive drugs (such as azathio-
prine), and splenectomy. Rituximab may be considered prior
to splenectomy in some patients.

Evans’ syndrome (the clinical association of autoimmune
thrombocytopenic purpura with autoimmune hemolytic ane-
mia) has been found in 5% of patients with SLE, mainly in
association with high aCL levels, and in 10% of patients with
PAPS.

7.6 Obstetric Manifestations

Obstetric complications, together with thrombosis, are the
most frequent clinical features of APS (Table 7.8).
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Human reproduction is inefficient, with an estimated 50%
of conception failing; the majority of these go unrecognized.
Approximately 10-15% of pregnancies end in spontaneous
abortions prior to 12-14 weeks’ gestations (from last menses),
most of which are pre-embryonic or embryonic in nature, and
5% of all pregnancies end in pregnancy loss from 14 weeks’
gestation through term. Several mechanisms have been pro-
posed in APS (Table 7.9 and 7.10).

There are substantial differences between pregnancy stages
(Table 7.11)(Fig. 7.14), and in each stage, pregnancy loss will
be determined by different causes (Table 7.12). History taking
and obtaining the postmortem findings in previous pregnancy
losses are very important (Fig. 7.15). In considering the etiol-
ogy of first trimester losses, it is also important that obstetri-
cians exclude other relevant causes. It thus seems imperative

TaBLE 7.8. Obstetric manifestations associated with APS.

Miscarriages (before 10 weeks)

Fetal death (after 10 weeks)

Pre-eclampsia, eclampsia, and HELLP syndrome

Placental insufficiency (prematurity, fetal growth restriction)
Abruption

TaBLE 7.9. Pathogenic mechanisms for pregnancy morbidity in APS.

Placental thrombosis, necrosis and/or infarction
Spiral arterial vasculopathy of decidual vessels
Complement activation

Decreased Annexin V

Acquired protein C resistance

TasLE 7.10. aPL and pregnancy morbidity: proposed mechanisms.

Block placental prostaglandin & thromboxane
Compete with annexin V

Displace annexin V

Inhibit throphoblast proliferation

Block placental gonadotropin
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TaBLE 7.11. Pregnancy stages.

Pre-embryonic (<4 week after fertilization): implantation
and trilaminar pre-embryo with neural axis development.
Embryonic (5-9th weeks of gestation): main organogenesis.

Fetal (from the 10th week until delivery): growth, little
organogenesis, and differentiation of formed structures.

Pre-embryonic period
conception to week 4

trophoblast differentiation
& implantation q

Embryonic period
week5- 9
organogenesis

Fetal Period
> week 10
fetal growth &
differentiation

F1G.7.14. Pregnancy stages.

to assess carefully all cases before aPL can be attributed to be
the cause of the pregnancy loss.

Recurrent pregnancy loss (loss of >2 consecutive pregnan-
cies) occurs in an estimated 0.5-1% of women. One previous
fetal death increases 5-20 fold the risk to suffer another one.
Thorough evaluation of each case is therefore mandatory
(Table 7.13).

The pathogenesis of the adverse pregnancy outcome in
APS has not yet been fully elucidated although there is active
research in this field.

Several studies have proved the strong association between
aPL and pregnancy loss. Although in general population
early miscarriages (<10 weeks) are the most frequent preg-
nancy losses, second and third trimester fetal losses are the
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TaBLE 7.12. Causes of pregnancy loss.

Sporadic miscarriage <10 weeks’ gestation

Chromosomal abnormalities of the conceptus/placenta

Fetal loss

Parental structural chromosome abnormalities

Uterine anatomic abnormalities

APS

Thrombophilia, especially factor V Leiden, resistance to activated
prot-C, prothrombin 20210 mutation, prot-S deficiency
Intrauterine infection (especially viral)

Alloimmunization to Rh D antigen and other blood group ag
Feto-maternal hemorrhage

Poorly controlled DM

Maternal HTA

Cervical incompetence

Recurrent pre-embryonic or embryonic pregnancy loss

Prenteral structural chromosome abnormalities

Uterine anatomic abnormalities, including congenital malformations
APS

Numeric chromosome abnormalities of the conceptus

Molecular genetic abnormalities of the conceptus or placenta
Hormonal and metabolic disorders

Luteal phase defects

Hypersecretion of luteinizing hormone

Thrombophilia

F1G.7.15. Placental infarction.
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TaBLE 7.13. Suggested routine evaluation for recurrent
pregnancy loss.

History

Pattern and trimester of pregnancy losses and whether a live
embryo or fetus was present

Exposure to environmental toxins or drugs

Known gynecologic or obstetric infections

Features associated with APS

Genetic relationship between reproductive partners (consanguinity)
Family history of recurrent miscarriage or syndrome associated
with embryonic or fetal loss

Previous diagnostic tests and treatments

Physical
General physical examination
Examination of vagina, cervix and uterus

Tests

Hysterosalpingogram or hysteroscopy

Parental karyotypes

aPL (LA, aCL, anti-p2-glycoprotein1)

Thrombophilia evaluation (factor V Leiden, Prothrombin 20210
mutation)

Luteal phase endometrial biopsy; repeat in next cycle if abnormal
Other lab tests suggested by history and physical examination

most characteristic obstetric complication in APS (present
in 50-75% of patients). In patients with SLE and second-
ary APS, some studies suggest this may be as high as 90%,
although this is likely to be an overestimate.

In pregnancies that do not end in miscarriage or fetal
loss, there is a high incidence of early onset pre-eclampsia,
intrauterine growth restriction, placental abruption, and pre-
mature delivery. Because patients with APS form a hetero-
geneous group, the incidence of these complications varies
between units.

It is impossible to predict which women will develop
complications in pregnancy, and some women with persis-
tently elevated aPL titers and a history of thromboses and/
or thrombocytopenia will have no obstetric complications
at all. Previous poor pregnancy outcome remains the most
important predictor of future risk.
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The strongest relationship between aPL and fetal losses
has been found after 14 weeks. Lupus anticoagulant (LA)
has shown the strongest association with recurrent fetal
losses before 24 weeks’ gestation, although it has not been
possible to analyze the association of LA with early miscar-
riages (<13weeks). aCLs are also related with recurrent losses
before 24 weeks. IgG aCL is the only one that has been asso-
ciated with early miscarriages.

Factor V Leiden, the Prothrombin 20210 mutation, and
homozygous state for the Homocysteine MTHFR mutation
C677T have also been strongly associated with late pregnancy
complications and second/third trimester losses.

The physiological changes in the hemostatic system in
pregnancy result in an acquired thrombophilic state. In fact,
Virchow’s triad (venous stasis, hypercoagulability, and vascu-
lar damage) occur in the course of uncomplicated pregnancy
and delivery.

Pulmonary thromboembolism (PE) remains a major cause
of direct maternal mortality, which normally arises from
deep venous thrombosis (DVT). PE is more likely to occur
postpartum than antepartum, and is strongly associated with
cesarean section in epidemiological studies. On the other
hand, heritable thrombophilic conditions are found in over
50% of gestational venous thromboembolism.

Women with aPL or obstetric-APS without a history of
thrombosis appear to have a substantial high(er) risk of
thrombosis during pregnancy and in the postpartum.

7.7 Catastrophic Antiphospholipid
Syndrome

Catastrophic APS develops in a minority (<1%) of patients
with aPL.It is characterized by acute, life-threatening, diffuse
thrombotic microvasculopathy, multiple vascular occlusion,
and high titer aPL, with a predilection for kidney, lung, brain,
heart, skin, and gastrointestinal tract (Fig. 7.16). Classification
criteria for CAPS are shown in Table 7.14.
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F1G. 7.16. Catastrophic antiphospholipid syndrome.

TaBLE 7.14. Preliminary criteria for the classification
of catastrophic antiphospholipid antibody syndrome.

Evidence of involvement of three of more organs, systems, or tissues
Development of manifestations simultaneously or in less than a week
Confirmation by histopathology of small-vessel occlusion in at
least one organ or tissue?

Laboratory confirmation of the presence of antiphospholipid anti-
bodies (lupus anticoagulant or anticardiolipin antibodies)

Definite catastrophic antiphospholipid antibody syndrome
All four criteria

Probable catastrophic antiphospholipid antibody syndrome

All four criteria, except only two organs, systems, or tissues are
involved

All four criteria, except for the absence of laboratory confirmation
at least 6 weeks apart because of the early death of a patient never
previously tested for aPL before the catastrophic event

Criteria 1,2, and 4

Criteria 1, 3, and 4, and the development of a third event in more
than a week, but less than a month, despite anticoagulation

Usually, clinical evidence of vessel occlusions, confirmed by imaging techniques when
appropriate. Renal involvement is defined by a 50% rise in serum creatinine, severe systemic
hypertension (greater than 190/110 mmHg), or proteinuria (greater than 500 mg per 24 h)

For histopathologic confirmation, significant evidence of thrombosis must be present,
although vasculitis may coexist occasionally. If the patient has not been previously diagnosed
as having an antiphospholipid antibody syndrome, the laboratory confirmation requires that
the presence of antiphospholipid antibodies must be detected on two or more occasions at
least 6 weeks apart (not necessarily at the time of the event) according to the proposed clinical
criteria for the classification of definite antiphospholipid antibody syndrome
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In contrast to the noncatastrophic APS, DVT is uncommon.
Roughly, one half of the patients have a prior history of
thrombophilia and thrombotic events.

Presentation of the catastrophic APS is often complex as it
involves multiple organs concurrently over a short period of
time, typically days to weeks (Table 7.15 and 7.16). Fig. 7.17
shows the clinical manifestations attributed to thrombotic
events at the time of catastrophic APS.

In two-third of the patients, precipitating factors may have
contributed to the development of catastrophic APS. These
are included in Table 7.17.

Death occurs in near 50% of patients, and most commonly
from cardiac and pulmonary events, predominately from
myocardial microthrombi producing cardiac failure, or less
often acute myocardial infarction. Respiratory failure espe-
cially with ARDS or diffuse alveolar hemorrhage is often a
complicating feature in fatal cases.

TaBLE 7.15. System involvement in CAPS.
Clinical Manifestations of CAPS

Renal (70%): usually accompanied by hypertension and acute
renal failure.

Pulmonary (65%): severe dyspnea, frank adult respiratory distress
syndrome (ARDS), pulmonary emboli, sometimes multiple
pulmonary infarction, interstitial infiltrates, and intraalveolar
hemorrhage.

Central nervous system (55% ): major cerebral infarctions, cerebral
sinus thrombosis, encephalopathy and seizures.

Cardiac (50%): typical myocardial infarction, diffuse myocardial
involvement with congestive heart failure or vale lesions.
Gastrointestinal (45% ): vascular occlusions of mesenteric, portal
and inferior vena cava, arterial occlusions accompanied by gan-
grene of the bowels and splenic infarctions, hepatic involvement
and pancreatitis.

Skin (40-45%): livedo reticularis, ulcerations, gangrene, purpura,
acrocyanosis or digital ischemia.

Other manifestations: adrenal thrombosis, testicular infarction,
necrosis of the prostate gland, etc.
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TaBLE 7.16. Laboratory findings in CAPS.

Laboratory findings

Lupus anticoagulant (80%) or/and Anticardiolipin antibodies (85%)
Thrombocytopenia (60% ): <100,000/mm

ANA positive (50%)

Hemolytic anemia (25-30%)

Findings consistent with DIC (15-20%): prolonged coagulation
tests with increased fibrinogen degradation factors and hypofi-
brinogenemia.

Schistocytes (15%))

Clinical Manifestations of Catastrophic APS

ACROCYANOSIS
LIVEDORETICULARIS
SKIN INFARCTIONS
DIGITAL GANGRENE
ISCHAEMIC ULCERS

TACHYCARDIA
TB_P_(MALIGNANT
HYPERTENSION)

ADRENAL
HEPATIC

SMALL VESSEL

CATASTROPHIC OCCLUSIVE DISEASE
ANTIPHOSPOLIPID ACUTE CCP
SYNDROME CARDIOMYOPATHY

TACHYPNEA
ARDS

AZOTEMIA
RENAL FAILURE
MICROTHROMBI (BX)

Focal Signs

GENERAL BEHAVIOR
DISTURBANCES, EPILEPTIFORM

EMOTIONAL LABILITY SETZURES CENTRAL PERIPHERAL

CONFUSION, STUPOR GRANDMAL CVA Mononeuritis
STATUS multiples
EPILEPTICUS

F16.7.17. Spectrum of clinical manifestations attributed to thrombotic
events at the time of CAPS.
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TaBLE 7.17. Possible precipitating factors in CAPS.

Infections

Postpartum or recent fetal loss

Minor surgical procedures or surgery

Other: malignancy, medication, anticoagulation withdrawal,
and SLE exacerbation.

Surviving an episode of CAPS is typically associated with
a good prognosis as only 26% develop further APS-related
episodes, but without features of the catastrophic syndrome.

Treatment is empiric and outcomes appear best for patients
that received combinations of anticoagulation, steroids, plas-
mapheresis, intravenous gammaglobulin, and in setting of
SLE disease exacerbation, cyclophosphamide.

Treating any precipitating factors, such as prompt use of
antibiotics for infection if suspected, and amputation for any
necrotic organ are also mandatory.

In 2000, an international registry of patients with CAPS
was created by the European Forum on Antiphospholipid
Antibodies and can be referenced via the internet at http://
www.med.ub.ess MIMMUN/FORUM/CAPS.HTM consisting
of nearly 300 patients as of 2008.

7.8 Pulmonary Hypertension

Pulmonary hypertension (PH) is defined as a mean pulmo-
nary artery pressure greater than 25 mmHg, and can be caused
by several disorders (Table 7.18). The prevalence of PH has
been estimated in 1.8-2% SLE-related APS and in 3.5-5%
PAPS. Within APS, PH may result from various causes listed
in Table 7.19.

PE is assumed to be the leading cause of PH in APS and its
frequency has been ranged in 17-33% of APS patients. The
prevalence of aPL in patients with chronic thromboembolic
PH has varied between 10 and 20%. The possible role of aPL
in the pathophysiology of “unexplained” PH has been pro-
posed, but remains unclear to date.


http://www.med.ub.es/MIMMUN/FORUM/CAPS.HTM
http://www.med.ub.es/MIMMUN/FORUM/CAPS.HTM
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TasLE 7.18. Conditions associated with pulmonary hypertension.

Arterial pulmonary hypertension (changes in precapillary arteries)
“Primary” arterial PH
Secondary arterial PH (scleroderma, MCTD and other CTD,
congenital heart disease, portal hypertension, HIV, anorectic
agents, cocaine, etc.)
Postcapillary pulmonary hypertension (changes in pulmonary
veins)
Left-sided heart failure
Rarely: pulmonary veno-occlusive disease, pulmonary
hemangiomatosis, chronic sclerosing mediastinitis, congenital
pulmonary vein anomaly
Proximal pulmonary artery involvement
Mainly: chronic thromboembolic PH
Rarely: metastatic neoplasm, parasites, miscellaneous emboli

Extrinsic vascular compression
Secondary to all chronic causes of hypoxia

TaBLE 7.19. Pulmonary hypertension in APS.

APS-related
Pulmonary embolism (acute/chronic)
Left-sided heart failure
Heart valve dysfunction
Myocardial infarction
Myocardiopathy
Portal hypertension
Pulmonary veno-occlusive disease
Not directly APS-related
Chest disorder leading to chronic hypoxia
Fibrosing alveolitis
Coincidental

Evaluation includes careful personal and familial history,
complete physical examination, ECG, chest Rx, transesopha-
geal echocardiogram, pulmonary function test with arterial
blood gas tension, and additional sleep studies when sleep
apnea may be suspected, routine blood tests, liver function
tests, complete autoantibody screening including aPL, HIV
serology, and either pulmonary angiogram or helicoidal chest
CT scan that should be preferred to ventilation-perfusion
isotopic scan.
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Treatment options are conditioned by the mechanism and
cause of PH. However, chronic anticoagulation is needed in
all cases, at least to prevent the development of superimposed
thrombosis.

When PH results from chronic thromboembolism, inferior
vena cava filter may be recommended, and successful throm-
boendarterectomy has been performed in some patients with
very severe disease.

Transplantation, either double-lung, single lung, or heart-
lung, may cure the disease, but mortality remains high and
donors scarce.

7.9 Systemic Hypertension

The prevalence of hypertension in APS has been described
in 30-50% of the patients, depending on the cohort, and
seems to be more prevalent in PAPS than in secondary APS.
Etipathogenesis is summarized in Table 7.20. Livedo reticu-
laris is a frequent accompanying sign, and has been found in
up to 80% of the hypertensive APS patients.

The severity of hypertension varies from mild labile to
severe accelerated hypertension.

In case of APS patients with poorly controlled hyperten-
sion with antihypertensive drugs, renal artery MRI should be
considered to rule out renal artery stenosis.

7.10 Osteoarticular Manifestations
Osteonecrosis and arthralgias are the most frequent manifes-
tations associated with APS (Fig. 7.18). Nontraumatic meta-

tarsal stress fractures have been also described (Fig. 7.19).

TaBLE 7.20. Etiopathogenesis of systemic hypertension.

Renal (due to SLE or other associated disease)

Reno-vascular: renal artery stenosis is different from that seen in
atherosclerotic disease and fibro-muscular dysplasia.
Thrombotic microangiopathy

Other: obesity, corticosteroids, diabetes mellitus.
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FiG. 7.18. Early osteonecrosis on this T2-weighted spin echo mag-
netic resonance is indicated by the low intensity band in the sub-
chondral zone of the femoral head (band sign) — a feature that is
characteristic of osteonecrosis. Asymptomatic patient with primary
antiphospholipid syndrome, from Khamashta 2000, with kind
permission from Springer.

7.10.1 Osteonecrosis, Avascular Necrosis
or Aseptic Necrosis

The prevalence of symptomatic osteonecrosis is 2-3% in
APS patients, but up to 20% of PAPS may have asymptom-
atic osteonecrosis. Several factors have been associated with
this disorder (Table 7.21), although the pathogenic mecha-
nisms still remain partially elucidated. The most predominant
hypotheses are included in Table 7.22.
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FiG.7.19. Metatarsal fractures.

TaBLE 7.21. Etiologic factors associated with osteonecrosis.

Trauma

Hematologic disorders: Sickle cell disease, Thalassemias, DIC,
Polycythemia, Hemophilia, Clotting disorders.

Inherited thrombophilic factors: Protein C deficiency, Protein S
deficiency, Antithrombin deficiency, Factor V Leiden, Homo-
cysteinemia, Dysfibrinogenemia, decrease Tissue plasminogen
activator, increase Plasminogen activator inhibitor.

Acquired thrombophilic factors: aPL, Nephrotic syndrome, Smok-
ing, Alcohol, Pregnancy, Estrogens, Obesity, Diabetes mellitus,
Cushing syndrome, Corticosteroids, Malignancies, Hepatic failure,
Hyperlipidemia.

Connective tissue diseases (CTD): SLE, APS, RA, Systemic vascu-
litis, Systemic sclerosis.

Cytotoxic agents: vincristine, vinblastine, cisplatin, bleomycine,
methotrexate, cyclophosphamide, 5-fluorouracil.

Infections: HIV, meningococcemia.

Metabolic conditions: Gaucher disease, Hyperparathyroidism,
Hyperlipidemia, Hemodialysis, Renal transplant, Diabetes Mel-
litus, Gout.

Gastrointestinal diseases: Pancreatitis, Inflammatory bowel disease.
Others: radiation therapy, Legg-Calve-Perthes disease, dysbaric
osteonecrosis, Fabry disease.
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TaBLE 7.22. Pathogenic mechanisms associated with osteonecrosis.

Mechanical vascular interruption (trauma, fractures)
Injury to or pressure on a vessel wall (vasculitis, infection,
radiation, Gaucher disease)

Vascular embolism (fat, nitrogen bubbles, sickle cells)
Thrombosis

Small vessel vasulitis or thrombotic microvasculopathy
associated with aPL have been suggested as the pathogenetic
mechanisms in autoimmune diseases, even in the absence of
corticosteroid administration.

Osteonecrosis can be entirely asymptomatic or it can be
associated with pain and/or limitation of the movement in the
affected joints. The most susceptible sites for osteonecrosis
are the bones with single blood terminal supply such as the
femoral head (the most vulnerable), the talus, the humerus
head, or the carpal bones.

Early diagnosis is crucial in selecting the appropriate
treatment options. Radiographic findings in early stages are
unremarkable. In advanced disease, flattening, subchondral
radiolucent lines (crescent sign), and collapse may be pres-
ent. MRI is recognized as the most sensitive tool for the early
recognition of osteonecrosis, having more than 95% overall
sensitivity.

Treatment strategies primarily depend on the location, size
and stage of the lesion. Conservative therapy, used in early
stages, includes nonsteroidal agents or other analgesics for
pain relief, steroid tapering, weightbearing avoidance, bed
rest, or even immobilization for some cases. However, con-
servative therapies usually fail to prevent the progression of
osteonecrosis. Thus, various prophylactic surgical procedures
have been proposed in order to suppress the evolution of
further degenerative changes (e.g., core decompression with
or without bone grafting, osteotomy). Total joint arthroplasty
is recommended for the late stage, which is characterized by
necrotic subchondral bone, articular cartilage collapse, and
secondary osteoarthrosis.

In patients with osteonecrosis and positive aPL, the use of
anticoagulants might provide an effective therapy.
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7.11 The Ear

The pathogenesis of sensorineural hearing loss (SNHL) is
still considered idiopathic in most cases.

Evidence now exists that inner-ear pathology is frequently
associated with immune dysfunction, including the presence
of aCL in the sera of these patients. In fact, early corticoster-
oid and immunosupressor treatment has been associated with
high improvement of symptoms.

Several autoimmune diseases have been associated with
SNHL: SLE, Sjogren’s syndrome, RA, ulcerous colitis, PAN,
polymyositis, Hashimoto’s thyroiditis, scleroderma, Behget’s
disease, Cogan’s syndrome.

Since the internal auditory artery is an end artery, disturbed
circulation of the inner ear has long been suggested as the
cause of sudden SNHL. Because microthrombosis associated
with aPL is known to affect either dermal or retinal vascula-
ture, a similar involvement of the cochlear vessels could be
envisioned, causing sudden SNHL.

Sudden deafness, severe hearing loss of acute onset is usu-
ally unilateral, but may also occur bilaterally as well.

In addition to auditory symptoms, these patients may also
present vestibular complaints, such as true vertigo, light-
headedness, or ataxia. Tinnitus and aural pressure are also
frequent symptoms.

If suspected, the use of anticoagulant therapy in these
patients may be considered.

7.12 The Eye

Ocular vaso-occlusive disease is a common finding in APS.
aPL damage is predominant in the posterior segment as reti-
nal or choroidal vaso-occlusive diseases and can be arterial,
venous, or both. Visual aPL-related symptoms are shown in
Table 7.23.

Anterior segment symptoms are less common, these
include telangiectasias at conjunctival vessels, keratitis limbal
or filamentary, and neovascular.
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TaBLE 7.23. aPL-related visual symptoms.

Decrease vision
Transient blurring
Amaurosix fugax
Transient diplopia
Field loss
Photopsy

Differential diagnosis should consider diabetic retinopathy,
sarcoid, and hematological neoplasia, as well as stroke and
accelerated artheriosclerosis, and of course systemic rheu-
matic diseases such as SLE, Sjogren’s Syndorme or sclero-
derma, and some infections.

Prompt recognition and anticlotting therapy (aspirin and
long-term oral anticoagulation) limit organ damage and
usually achieve sustained improvement.
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Chapter 8

aPL and Transplantation

Thromboembolic complications after transplant have been
associated with inherited thrombophilic disorders, including
deficiencies of antithrombin, protein C, protein S, factor V
Leiden, the prothrombin G20210A and MTHFR C585C gene
mutations, and dysfibrinogenemias.

Acquired disorders associated with transplant-related
thrombosis include aPLs, malignancy, myeloproliferative
disorders, heparin-induced thrombocytopenia, and hyper-
homocysteinemia.

In the majority of the solid-organ and tissue transplants,
the presence of aPL should be considered as a significant risk
factor for any potential transplant candidate. So should it be
in cases of prosthetic replacement surgeries.

The greatest risk is found in the first 6 months after trans-
plantation. For some patients, however, the hypercoagulable
state persists throughout life, and thrombotic loss of the trans-
planted organ can occur years after transplantation surgery.
Peritoneal dialysis in patients awaiting renal transplantation
appears to be at utmost risk.

Treatment for aPL-associated risks remains focused on
intense anticoagulation therapy. Some patients, even on anti-
coagulant drugs, suffer aPL-related transplant failure. The use
of immunosuppressive agents has not proven to have a marked
effect on aPL titers, and has little effect on clinical events.

Given the serious psychological and economic impact of
irreversible thrombosis in a transplanted organ, the modest
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expense of pretransplant aPL screening should be readily justified.
So should be in prosthetic replacement surgeries.
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Chapter 9

Differential Diagnosis

Any part of the venous circulation may undergo occlusion
in APS. Deep and superficial veins of the lower limbs are
most frequently involved, followed by PE and arm vessels.
In these instances and in subjects who are relatively young
(<45 years), the differential diagnosis rests on laboratory tests
aiming at the identification of congenital or other acquired
thrombophilic states (Table 9.1).

Some clinical features may point toward systemic disorders
with a higher than average risk of venous thrombosis. For
example, a history of oral and genital ulceration in a young
person with venous thrombosis may suggest Behcet’s disease,
and the presence of peripheral blood eosinophilia could sug-
gest the hypereosinophilic syndrome; conditions like APS do
not spare any vascular bed.

When compared to the potentially recognized risk fac-
tors for venous thrombotic disease, there are fewer factors to
consider in arterial thrombotic disease. All the other known
risk factors for arterial thrombotic disease tend to produce
thrombosis on the background of arteriosclerosis, so these
patients tend to have recognizable risk factors for atheroscle-
rosis, which should be controlled.

Special consideration should be given to stroke where up
to 18% of young (<50) patients may have aPL. Some patients
present with multiple cerebral lesions on magnetic resonance
imaging. These types of lesions are also seen in multiple
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TaBLE 9.1. Differential diagnosis of venous thromboembolism
in APS.

- Activated prot-C resistance/factor V Leiden (heterocygote and
homozygous)

- Heterozygous deficiencies of:
o Antithrombin
o Prot-C
o Prot-S

- Prothrombin 20210 heterozygous or homozygous states

- Increased levels of factor VIII

- Myeloproliferative disorders and Malignancies (Trousseau’s
syndrome)

- Nephrotic syndrome

- Peripartum state

- Estrogen-containing oral contraceptives

- Behcet’s syndrome

- Dystibrinogenemia

- Heparin-induced thrombosis

- Hyperhomocysteinemia (possible risk factor)

- Paroxymal nocturnal hemoglobinuria (very rare)

TaBLE 9.2. Multiple cerebral lesion in brain MRI: differential
diagnosis.

- Multiple cerebral infarcts — microangiopathy

- Multiple sclerosis (MS)

- CADASIL (cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy)

- Cerebral vasculitis

sclerosis (MS), in cerebral autosomal dominant arteriopathy
with subcortical infarcts and leucoencephalopathy (CADA-
SIL), and other conditions (Table 9.2).

CADASIL is a hereditary cause of stroke, migraine with
aura, mood disturbances, and dementia. Thus if a patient does
present with multiple cerebral lesions, a family history of
stroke and dementia should be sought. The genetic defect has
been mapped to chromosome 19 and can now be detected in
the majority of major neuroscience centers.
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On the other hand, it may be very difficult to differen-
tiate APS from MS, since neurological manifestations and
MRI can be indistinguishable. Both conditions can show
oligoclonal bands in the CSF. Clues in those cases include
a past history of venous thrombosis and pregnancy loss,
suggesting APS, and the presence of atypical features of
MS such as migraine or epilepsy, or other features such as
livedo reticularis, sicca syndrome, Raynaud’s, SLE features,
or thrombocytopenia.

Evoked potential studies have been proposed as a useful
tool to distinguish APS from MS, supported by the important
differences described between both the groups. Abnormali-
ties in these tests (especially in visual evoked potentials) are
uncommon in APS patients, while they are quite common in
MS patients.

Catastrophic APS has a number of clinical similarities to
heparin-induced thrombocytopenia. In the latter, patients
develop thrombosis at any site, both arterial, venous and
microvascular (especially the skin). It usually develops within
10-14 days after starting heparin, and the first sign is a falling
platelet count.

It should be differentiated from a transient thrombocy-
topenia that occurs in the first few days of heparin therapy,
which is probably due to heparin causing platelet activation,
and is not associated with any clinically harmful effects.

Hyperhomocysteinemia deserves a special mention for it
is the only other condition related to pregnancy loss, arterial
thrombosis, and possibly venous thrombosis. High plasma
levels of homocystein result from the interplay between con-
genital and environmental factors (Table 9.3).

TasLE 9.3. Causes of hyperhomocysteinemia.

- Homozygous deficiency of cystathionine-f-synthase (the most
common; prevalence of 1 in 3,35,000)

- Drugs (Methotrexate)

- Folate deficiency

- Homozygous state for the homocysteine MTHFR mutation C677T
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aPL screen may also be indicated in other situations such
as: thrombocytopenia, livedo reticularis, low levels of free
prot-S (unknown mechanism), prot-C, and factor XII, and the
presence of activated prot-C resistance.

Differential diagnosis of Pregnancy morbidity is discussed
in another Chapter “Obstetric APS.”



Chapter 10
Management of APS

10.1 Introduction

Long-term prognosis is most influenced by the risk of recurrent
thrombosis in APS.

Therefore, the most important aspects concerning man-
agement of patients with APS are treating thrombosis, pre-
venting re-thrombosis (i.e., secondary prophylaxis), and
ideally, reducing the number of individuals having aPL
who develop “the syndrome” (i.e., primary prophylaxis).
A summary of the therapeutic recommendations is depicted
in Table 10.1.

10.2  Primary Thromboprophilaxis
in aPL-Positive Patients

Available data from clinical studies suggest that the throm-
botic risk associated with aPL may be serious. In the general
population, up to 5% of aPL positive patients will develop
a thrombotic events; while in SLE patients, the risk for clotting
complications is very high (50%).

Despite these data, the controversy concerning whether or
not prophylactic treatment is indicated for patients with aPL
who have no history of thrombosis remains unresolved.
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TasLE 10.1 Management recommendations for APS.

1. Antiphospholipid antibodies (aPLs) positive patient: long term
low dose aspirin (plus LMWH in high-risk situations)
2. Antiphospholipid syndrome (APS) and thrombosis:
(a) aPL positive + thrombosis
- Venous: long term oral anticoagulation (INR 2.0-3.0)
- Arterial or severe venous thromboembolism:long term
oral anticoagulation (INR 3.0-4.0)
- Recurrent thrombosis (venous or arterial):long term oral
anticoagulation (INR 3.0-4.0)
(b) aPL positive + obstetric history (without previous
thrombosis): long term low dose aspirin (plus LMWH
in high-risk situations).
3. Pregnancy morbidity:
(a) aPL positive without previous thrombotic history:low dose
aspirin . Postpartum: low dose aspirin + low dose LMWH
(for 6 weeks)
(b) aPL positive with previous obstetric history:
- Early miscarriage (<10 weeks):low dose aspirin +/- low
dose LMWH.
- Fetal loss (>10 weeks):low dose aspirin + low dose
LMWH.
- All Postpartum:low dose aspirin + low dose LMWH (for
6 weeks)
(c) aPL positive with previous thrombotic history: aspirin +
high dose LMWH

Thus, low-dose aspirin (75 mg/day) is considered as a logical
prophylaxis in individuals with persistently positive aPL and/
or unequivocally positive LA tests; in case of aspirin allergy
or intolerance, other antiaggregant drugs should be consid-
ered. Prothrombotic factors should be avoided (i.e., smoking,
estrogen-containing oral contraceptive pills) and/or treated
(i.e., hypertension, hypercholesterolemia, diabetes mellitus) in
all patients. Furthermore, high-risk situations (such as surgery,
long-haul travel) should be covered with subcutaneous heparin
prophylaxis.

Hydroxychloroquine has well-documented antiplatelet
effects and has been shown to reduce the risk of thrombosis
in SLE patients.



10.3 Management of Thrombosis 71

10.3 Management of Thrombosis

Treatment of the acute thrombotic event, if identified, is not
different in APS than in the general population.

There is now good evidence from both retrospective and
prospective studies that APS patients with thrombosis will
be subject to recurrences and that these can be prevented by
long-term anticoagulation. Many patients with APS in whom
anticoagulation has been stopped have had major recurrent
thrombosis. Based on these data, indefinite oral anticoagula-
tion has been accepted by most authors as the standard sec-
ondary prophylaxis for thrombosis in patients with APS.

It is not clear, however, whether prolonged anticoagu-
lation is necessary in APS patients whose first thrombotic
episode developed in association with surgery, oral contra-
ceptive pill, pregnancy, or other circumstantial thrombotic
risk factors.

The risk of recurrent thrombosis in patients with APS has
been reported in between 22 and 69%. Usually, a venous
thrombosis is followed by another venous thrombosis in
more than 70% of cases. An arterial thrombosis is followed
by another arterial thrombosis in more than 90% of cases.

Most patients requiring long-term anticoagulant therapy
respond well to warfarin targeted to an INR of 2.0-3.0. How-
ever, intensity of anticoagulation should be individually tar-
geted according to risk of thrombosis, thrombosis-related
damage, and bleeding: patients with arterial events (specially
stroke) and life-threatening pulmonary embolism should be
maintained at INRs higher than 3.0; this target should be also
indicated in patients who develop recurrent venous or arte-
rial thrombotic events despite previous oral anticoagulation.
A lower target INR could be acceptable for patients with
non-severe venous thromboembolism.

The risk of intracranial and fatal bleeding in APS patients
with previous thrombosis treated with oral anticoagulation to
a target INR of 3.0-4.0 is low. Special caution must be paid to
elderly patients, and patients with leukoaraiosis and/or previ-
ous serious bleeding.
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Other risk factors for thrombosis such as smoking, hyper-
cholesterolemia, hypertension, diabetes mellitus, and use of
estrogens must be strictly corrected.

10.4 Management of Pregnancy Morbidity

Pregnant women with APS are at risk of complications at all
stages of pregnancy. The early prediction of women who are likely
to develop complications in pregnancy remains a challenge.

These patients require specialist care and a team approach
involving obstetricians, obstetric physicians, internists, rheu-
matologists, hematologists, neonatologists, and specialist mid-
wives. Close monitoring of the various aspects of the condition
may reduce maternal morbidity and improve fetal outcome
(Table 10.2). Under correct management, the likelihood of a
live birth is between 85 and 90%.

Therapeutic options include aspirin, LMWH, and less com-
monly warfarin and steroids.

10.4.1 Aspirin

Women with APS are advised to take low-dose aspirin
(75 mg/day) in pregnancy, and it is likely to be of more ben-
efit if administered before conception. Treatment is usually
continued beyond delivery.

Low-dose aspirin does not affect the use of regional anesthe-
sia during labor. Renal and hepatic impairment do not occur
with this dose of aspirin, and bronchospasm is exceptionally
rare affecting a minority of asthmatics. There are no adverse
fetal or neonatal effects from the use of low dose aspirin.

10.4.2 Heparin

Women with APS and a previous history of thromboembolism
are treated with high dose of heparin (e.g., Enoxaparin 40 mg,
SC, b.d.) as thromboprophylaxis in pregnancy (Table 10.3).
For those with recurrent pregnancy loss or previous adverse
pregnancy outcome, but without a history of thromboembolism,
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TaBLE 10.2. Recommendations in APS pregnancy.

Recommendations

- Preconceptional assessment. Should include: detailed medi-
cal and obstetric history, documentation or confirmation of
significant levels of aPL, review of medication, information
of maternal and obstetric problems’ risk and information of
possible further treatments, blood tests (renal, blood cell count,
liver, urine, ...). In those who have systemic lupus erythematosus
(SLE), issues related to exacerbation of SLE also should be dis-
cussed. All patients should be assessed for evidence of anemia
and thrombocytopenia, which occur in association with APS.

- Detection of obstetric complications. After week 20, close control
of hypertension and proteinuria, and ultrasound examination
every 4-6 weeks should be done. In the third trimester, “high
risk” women with APS (e.g., abnormal Doppler assessment of
the uterine arteries or previous late pregnancy complications)
should be offered 2—4 weekly scans, whereas those at the milder
end of the APS spectrum (e.g., recurrent first trimester losses
only) may be offered scans at 28 and 34 weeks gestation. In
cases with suspected fetal growth restriction, biophysical profiles
should be performed to further assess fetal well-being.

- Uterine artery Doppler: Several studies have recommended
uterine artery Doppler waveform analysis at 20 and 24 weeks
gestation, since bilateral uterine artery notches at 22-24 weeks is
associated with high likelihood for prediction of pre-eclampsia
and fetal growth restricition (sensibility of 75%, specificity of
94% , negative predictive value of 94%).

- Contraindications to pregnancy: pulmonary hypertension,
uncontrolled arterial hypertension, recent (<6 months) throm-
botic event.

there is as yet no consensus of opinion. Some studies have
demonstrated that heparin therapy in addition to aspirin may
contribute to improve fetal outcome, especially in women
with recurrent first trimester loss. In this case, low dose of
LMWH (e.g., Enoxaparin 40 mg, SC, daily) is usually used as
soon as pregnancy is confirmed. Although optimal treatment
for women with one or more late pregnancy losses (second—
third trimesters), but no history of thromboembolism is
controversial, most obstetricians support the use of heparin
therapy in addition to low-dose aspirin.
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TaBLE 10.3 Subcutaneous heparin regime used in the treatment
of APS during pregnancy.

Recurrent pre-embryonic and embryonic loss; no history
of thrombotic events

Unfractionated heparin(UFH):

1. 5,000-7,500 U b.d. in the first trimester

2. 5,000-10,000 U b.d. in the second and third trimesters
LMWH: Enoxaparin 40 mg or dalteparin 5,000 U o.d.

Prior fetal death or early delivery because of severe preeclampsia/
placental insufficiency; no history of thrombotic events

UFH:

1. 7,500-10,000 U b.d. in the first trimester

2. 10,000 U b.d. in the second and third trimesters

LMWH: Enoxaparin 40 mg or dalteparin 5,000 U o.d.

History of thrombotic events

UFH:

1. 7,500 U every 8-12 h adjusted to maintain the mid-interval
heparin levels in the therapeutic range

LMWH: weight-adjusted (e.g., enoxaparin 1 mg/kg or dalteparin
200 U/kg b.d.)

The potential complications of heparin treatment during
pregnancy includes hemorrhage, osteoporosis, fracture, and hep-
arin-induced thrombocytopenia. The reported rate of osteopo-
rosis and associated fracture is low, though cases have occurred.
Whether LMWH during pregnancy is associated with decrease
of bone density remains controversial. Calcium and vitamin
D supplements may be added during this treatment. Heparin-
induced thrombocytopenia is infrequent in pregnant women.

Although Factor Xa levels may be used to monitor LMWH,
experience has shown that doses are virtually never altered as
a result, and therefore it is not necessary to measure Factor
Xa levels routinely.

Stopping LMWH administration at least 12 h prior to elec-
tive delivery or any interventional procedure, and reintroduc-
ing it 12 h after that is generally considered safe, but in case
urgent delivery is necessary, reversal with protamine sulfate
is possible.

The molecular weight of unfractionated heparin (UFH)
ranges from 12-15 kD, and that of LMWH from 4-5 kD
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therefore neither preparation is able to cross the placenta.
Heparin is not excreted into breast milk, and it is safe during
breast feeding.

10.4.3 Warfarin

Warfarin is contraindicated in the first trimester because of
its potential teratogenicity, particularly, on exposure of the
fetus during weeks 6-12 of gestation. Switching to LMWH
should be done either pre- or postconception, and usually it is
maintained until postpartum. Heparin should be initiated at
the time of warfarin cessation and should be continued until
warfarin is reintroduced.

Warfarin may be needed in cases of recurrent thrombosis
despite therapeutic doses of heparin. The INR must be con-
trolled closely in these cases to minimize the probabilities of
serious fetal bleeding.

There is no significant excretion of warfarin into breast milk.

10.4.4 Corticosteroids

The use of corticosteroids in APS pregnancies is rare except
for the treatment of maternal thrombocytopenia or co-existent
SLE, for which prednisolone is still first line therapy. Regular
blood glucose monitoring is required with long-term admin-
istration of steroids. Patients requiring >7.5 mg prednisolone
daily for more than 2 weeks prior to delivery should be given
intrapartum intravenous hydrocortisone 100 mg tds. Breast
feeding is rarely contraindicated, although women taking
60 mg prednisolone with healthy term babies may consider
bottle-feeding because of the theoretical risk of neonatal hypo-
thalamic-pituitary adrenal suppression at these high doses.

10.4.5 Other Drugs

Other drugs such as Azathioprine and Hydroxychloroquine
can be safely used in pregnancy and breast feeding in cases of
SLE-associated with APS.
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10.5 Management of Thrombocytopenia

Thrombocytopenia in APS rarely requires treatment. When
platelets are <50,000/mm?, the treatment of choice are corti-
costeroids. Splenectomy could be performed in some patients
with refractory thrombocytopenia. Anecdotal successful
reports with other drugs (such as IVIG, Rituximab, Hydroxy-
chloroquine, Aspirine, Dapsone, etc) have been published.
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Appendix
Photographic Examples of
Clinical Manifestations of APS

A.1 Skin Manifestations
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A.1.1. Livedo reticularis of the gluteal region and both thighs of
a patient with SLE and APS, with kind permission from Springer-
Verlag London.
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A.1.2. Evolution to gangrene with distal necrosis of the left foot
toes in the patient carrier of primary APS, with kind permission from
Springer-Verlag London.

A.1.3. Cure by spontaneous amputation of the left foot toes affected
with gangrene in a patient with primary APS, with kind permission
from Springer-Verlag London.
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A.1.4. Digital necrosis with gangrene of the fingers of a patient with
SLE and APS, with kind permission from Springer-Verlag London.

A.1.5. SLE along with APS presenting with papuloerythematosus
skin lesion (irregular borders) on the lower limb, with kind permis-
sion from Springer-Verlag London.
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A.1.6. Biopsy of skin with noninflammatory vascular thrombosis
(venular) of a patient with SLE and APS, from Khamashta 2000,
with kind permission from Springer.
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A.2 Renal Disease

A.2.1. A small arteriole with a recent, almost occlusive, partially
laminated thrombus. Some complete and fragmented white and
red cells are seen (hematoxylin/eosin), with kind permission from
Springer-Verlag London.

A.2.2. Typical histology of an interlobular arteriole which is almost
occluded by a slightly cellular mucoid material. The lumen is dis-
torted and the muscular media is partially destroyed and fibrotic.
There is interstitial fibrosis with a moderate inflammatory infiltra-
tion. A dilated tubule containing hyaline material is seen (Masson),
with kind permission from Springer-Verlag London.



A.2.3. Chronic stage of an intraparenchymatous renal artery.
Slight medial hyperplasia, fractures of the internal elastica, severe
subendothelial fibrosis, myofibroblastic proliferation, and a dras-
tic reduction of the lumen (Masson), with kind permission from
Springer-Verlag London.

A.2.4. Fragment of the transplanted kidney in a female patient with
PAPS. The whole vascular tree (from the intraparenchymatous ves-
sels to the main intrarenal artery and vein) shows recent thrombotic
occlusion (hematoxilin/eosin), with kind permission from Springer-
Verlag London.
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A.2.5. This micrograph belongs to the same kidney shown in
Figure A.2.4.There is generalized thrombosis of the microvasculature
including glomerular capillaries, afferent arterioles, and interlobular
arteries. Generalized necrosis without inflammatory cell infiltration
is also observed (Masson), with kind permission from Springer-
Verlag London.
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A.3 Obstetric Manifestations

A.3.1. Decidual vessel showing fibrinoid necrosis, with kind permis-
sion from Springer-Verlag London.

A.3.2. Placenta showing villitis and inter-villusitis, with kind permis-
sion from Springer-Verlag London.
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A.3.3. Thrombosed infracted villi in a patient with antiphospholipid
syndrome, with kind permission from Springer-Verlag London.
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A.4 Systemic Hypertension

A.4.1. Renal thrombotic micro-angiopathy seen in a patient with
APS and hypertension, with kind permission from Springer-Verlag
London.



Appendix 89

A.4.2. Magnetic resonance angiogram showing renal artery stenosis
in a patient with APS and hypertension, with kind permission from
Springer-Verlag London.
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A.5 Osteoarticular Manifestations

A.5.1. Osteonecrosis indicated by the presence of the double line
sign (arrow) seen on T2-weighted spin echo image, with kind per-
mission from Springer-Verlag London.
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