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ABSTRACT
Antiphospholipid antibody syndrome is
characterized by venous and/or arteri-
al thrombosis and/or pregnancy mor-
bidity associated with antiphospholipid
antibodies (aPL), such as anticardioli-
pin antibodies, anti beta 2 glycoprotein
I antibodies and positive lupus antico-
agulant test. This syndrome may poten-
tially affects any organ system includ-
ing the skin.
Livedo reticularis is the most frequently
observed cutaneous lesion; other lesions,
by order of frequency, are ulcerations,
digital gangrene, subungueal splinter
hemorrhages, superficial venous throm-
bosis, thrombocytopenic purpura, pseu-
dovasculitic manifestations, extensive
cutaneous necrosis and primary aneto-
derma. Skin lesions are more frequently
observed in the catastrophic antiphos-
pholipid syndrome, characterized by
widespread microvascular occlusions
involving multiple organs simultane-
ously.
Patients with antiphospholipid associ-
ated thrombosis should receive long-
term oral anticoagulants. The intensity
of anticoagulation should be guided
according to the nature of the throm-
botic event (venous vs. arterial throm-
bosis). Patients with aPL-associated
pregnancy morbidity should be treated
with aspirin plus heparin and closely
monitored during pregnancy.
The treatment of the catastrophic anti-
phospholipid syndrome remains un-
satisfactory. High dose intravenous
steroids and parenteral anticoagula-
tion should be supplemented by intra-
venous gammaglobulin and repeated
plasma exchanges using fresh frozen
plasma early on in the course of the
syndrome. 

Introduction
Antiphospholipid syndrome (APS) is
an autoimmune disease with multifac-
torial etiology resulting from both gen-

etic and environmental factors. It is
characterized by the presence of venous
and/or arterial thrombosis and/or preg-
nancy morbidity and the presence of
antiphospholipid antibodies (aPL). It
can appear either as isolated entity (pri-
mary APS) or in the context of other
disease most commonly systemic lupus
erythematosus (SLE). Mandatory for
diagnosis of APS is the presence of a
clinical finding in association with at
least one laboratory criterion persis-
tently positive. 
In addition to vascular and obstetric
manifestations there are other clinical
findings, which are not included in the
classification criteria, for example live-
do reticularis, Libman-Sacks endocar-
ditis, premature atherosclerosis, renal
microangiopathy, thrombocytopenia and
haemolytic anemia.
Over the last years the so called “catas-
trophic” syndrome (CAPS), character-
ized by multiple thrombotic events,
above all at microvascular level, and an
elevated mortality rate, has also been
defined. 
This review is focused on some rele-
vant aspects of APS such as classifica-
tion criteria, cutaneous manifestations,
CAPS and treatment.

The diagnosis of APS
The preliminary classification criteria
for definite APS were published in
1999 (1) but new clinical and laborato-
ry insights have been recently address-
ed during the ad hoc Workshop held
within the framework of the XIth Inter-
national Congress on Antiphospholipid
Antibodies (Sydney, 14-18 November
2004). This Workshop defined “crite-
ria” and “non-criteria” features of APS
The recognized independent clinical
criteria are one or more episodes of
venous, arterial or small vessel throm-
bosis and/or pregnancy morbidity.
Thrombosis can occur anywhere within
the vascular tree and must be confirmed

The antiphospholipid antibody syndrome: diagnosis, skin 
manifestations and current therapy

R.A. Asherson1, C. Francès2, L. Iaccarino3, M.A. Khamashta4, F. Malacarne5, 
J.C. Piette2, A. Tincani5, A. Doria3



S-47

The antiphospholipid syndrome / R.A. Asherson et al. 

by imaging techniques, Doppler or his-
topathology. Moreover additional fac-
tors contributing to thrombosis should
be assessed and APS patients should be
stratified according to the presence or
absence of other risk factors. Pregnan-
cy morbidity was instead defined as fol-
lows: a) one or more unexplained deaths
of a morphologically normal fetus at or
beyond the 10th week of gestation, or b)
one or more premature deaths at or be-
fore the 34th week of gestation because
of severe preeclampsia, eclampsia or pla-
cental insufficiency or c) three or more
unexplained consecutive abortions be-
fore the 10th week of gestation (anato-
mic, hormonal or chromosomic causes
should be excluded). Other clinic con-
ditions such as cardiac valve disease,
livedo reticularis, thrombocytopenia,
haemolytic anemia, renal microangio-
paty, etc, although frequent in patients
with APS, should be considered as non-
criteria.
As far as laboratory criteria concerns,
despite decades of extensive work in
the understanding of the etiopathogen-
esis of APS, few biomarkers have been
validated and widely accepted for this
disease.
Relevant laboratory tests recommend-
ed as criteria for definite APS are lupus
anticoagulant (LA) assay, anticardioli-
pin (aCL) IgG or IgM (medium to high
positive titres) and IgG, IgM anti-β2-
glycoprotein I (a β2GPI).
Lupus anticoagulant prolongs coagula-
tion steps in vitro by interfering with
binding of coagulation factors to phos-
pholipid, it doesn’t affect activities of
individual coagulation factor and is
rarely associated with bleeding. It’s a
functional assay which measures the
ability of IgG, IgM or mixture of both
autoantibodies that recognize plasma
proteins (mainly β2GPI and prothrom-
bin) bound to anionic surfaces (phos-
pholipid dependent) to inhibit the con-
version of prothrombin to thrombin and
therefore affecting clot formation in vit-
ro. In vivo LA is vice versa associated to
clotting tendency. The LA must be in-
vestigated according to the guidelines
of the International Society for Throm-
bosis and Haemostasis Standardization
Subcommittee (ISTH-SSC) (2).
The aCL antibody test utilizes cardio-
lipin (negatively charged phospholipid)

as an antigen in solid-phase immunoas-
says although the majority of aCL anti-
bodies are directed against plasma pro-
teins bound to anionic phospholipids,
mainly β2GPI. β2GPI molecule is a
glycosylated membrane adhesion gly-
coprotein present in blood plasma which
exhibits anticoagulant property in vitro
and immunogenic in vivo. Before the
conference of Sydney, LA and aCL
were the only laboratory test recogniz-
ed for diagnosis of APS because the
lack of standardization data and of val-
idating studies did not support the use
of a β2GPI as classification criterion.
With the Sydney meeting, a β2GPI IgG
and/or IgM antibodies (revealed by
standardized ELISA) are considered an
independent risk factor for thrombosis
(high titres of anti-B2GPI are associat-
ed with a high risk of thrombosis) and
pregnancy complications.
One of the main important hallmarks
in autoantibodies screening is to have
available a reproducible and easy to
use method at the benchtop. The lack
of standardization affect inter-labora-
tory variation in the field of aPL
ELISAs (3). In addition these kits are
now produced by an number of differ-
ent companies and follow relatively
diversified methods (4). Minimal re-
quirements considered useful to de-
crease the variability are: to run the
samples in duplicate; to determine the
cut-off level in each laboratory ana-
lysing at least 50 samples from normal
subjects, age and sex matched with the
patient population afferent to the Cen-
tre; to calculate the cut-off level in per-
centiles since aPL ELISAs do not fol-
low a normal distribution. Moreover,
the use stable external controls and
calibrators is recommended. In this re-
spect, human or humanized monoclon-
al antibodies (HCAL and EY2C9)
should be soon available from the Cen-
ter for Disease Control and Prevention
(CDC, Atlanta) to allow comparison
between assay systems.(5) 
An important task to be considered in
the interpretation of IgM a β2GPI and
aCL, (particularly in the low positive
range) is the possibile interference of
cryoglobulins and rheumatoid factors. 
The new guidelines suggest that the
positivity of laboroatory tests has to be
confirmed after 12 weeks aiming to

verify its stability and its relationship
with a clinical criterion. In addition it is
advised not to classify as affected with
APS a patient if more than 5 years sep-
arate the clinical event from the detec-
tion of the positive laboratory test.
The most significant goal remains to
pass from benchtop to bedsides. Accor-
dingly it was observed that the simulta-
neous positivity of more than one diag-
nostic test was associated to an increas-
ed risk of thrombosis (6). 
Possible future investigation area in the
diagnosis of APS is the analysis of dif-
ferent tests now considered “non crite-
ria”. Among these, anti-phosphatidyl-
ethanolamine appear as the most differ-
ent from classical aPL and therefore the
most promising in term of new obser-
vations.

Dermatologic aspects of APS
Since the first description of APS, a
wide variety of dermatologic manifes-
tations have been reported. Their pre-
valence is highly variable depending
on the series. In our series of 200 con-
secutive APS patients, they were pre-
sent in 49% of cases (7). Livedo reticu-
laris (LR) was the most frequently ob-
served lesion, then, other lesions, by or-
der of frequency, were ulcerations, di-
gital gangrene, subungual splinter hem-
orrhages, superficial venous thrombo-
sis, thrombocytopenic purpura, pseu-
dovasculitic manifestations, extensive
cutaneous necrosis and primary aneto-
derma. Skin lesions are more frequent-
ly (70%) observed in the CAPS, char-
acterized by widespread microvascular
occlusions involving multiple organs
simultaneously. LR, acrocyanosis, large
cutaneous necrosis, palmar erythema,
digital gangrene and ischemic ulcers
were reported in this condition (8).
LR was a presenting manifestation in
17.5% of cases; its prevalence was
25.5% (7). When it is the sole cutane-
ous manifestation, its clinical features,
although non-specific, is rather sugges-
tive of APS. It is usually widespread,
non-infiltrated, localized not only on
the limbs but also on the trunk and/or
buttock. The fishnet reticular pattern is
mainly irregular (livedo racemosa). A
significant association between LR and
cerebral or ocular ischemic arterial
events, seizures, all arterial events,
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heart valve abnormalities detected on
echocardiography, and arterial system-
ic hypertension was demonstrated. Con-
versely, LR was less frequently observ-
ed in patients with only venous throm-
bosis (7).
Different types of skin ulcerations may
be encountered: post-phlebitic ulcers
resulting from circumscribed skin necro-
sis or large ulcers resembling pyoderma
gangrenosum. Digital gangrene was pre-
sent in 3.3% to 7.5% of APS cases (7,
9). Subungueal splinter hemorrhages ap-
pear concomitantly to thrombotic events
or lupus flares. Superficial venous
thromboses (5 to 11.7%) have been in-
cluded in the classification criteria for
definite APS (1). The pseudovasculitis
lesions may mimic cutaneous vasculitis
and may be misdignosed if skin biop-
sies are not performed, especially in
patients with SLE. Clinical features of
widespread superficial cutaneous ne-
crosis within APS are similar to those
observed in other thrombophilic states. 
Anetoderma may be primary or secon-
dary to various dermatoses. When pri-
mary, it is frequently observed in pa-
tients with autoimmune diseases and
especially related to antiphospholipid
antibodies (10). 
Non-inflammatory thrombosis in small
arteries and/or veins throughout the
dermis and the subcutaneous fat tissue
are the main histological findings, ob-
served in circumscribed skin ulcera-
tions, widespread cutaneous necrosis
and pseudo-vasculitis lesions. In con-
trast, thrombosis is rarely observed from
biopsies of LR except in CAPS. 
The histological features of anetoder-
ma associated with APS are not usually
different from those of other cases of pri-
mary anetoderma. In rare cases, throm-
bosis of dermal vessels was however
reported.
In conclusion, the dermatological man-
ifestations of the APS may be the pre-
senting feature of the syndrome. They
are extremely diverse and heterogene-
ous, ranging from minor signs to life-
threatening conditions. LR is strongly
associated with the “ arterial subset” of
APS. Scientific data are required to de-
termine the optimum management of
these patients, who might benefit from
recently developed antithrombotic
agents.

The catastrophic antiphospholipid
(Asherson’s) syndrome
This rapidly progressive, often fatal
variant of the antiphospholipid syn-
drome was first defined in 1992 (11)
with the publication of ten representa-
tive cases. Many more cases have been
documented and over the past 14 years,
primarily due to the establishment of a
website based at the Systemic Autoim-
mune Diseases Unit of the Hospital
Clinic in Barcelona (http:///www.med.
ub.es/MIMMUN/FORUM/CAPS/HT
M), almost 300 patients with this con-
dition have been documented and many
reviews published (8, 12). In 2003, the
eponym, Asherson’s syndrome was at-
tached (13). The characteristic features
of the condition are: i) the rapid onset
of the condition resulting in multiple
organ dysfunction syndrome, ii) small
vessel occlusive disease predominat-
ing, iii) pathological evidence of throm-
botic microangiopathy, iv) fulminant
tissue necrosis, particularly involving
the gastrointestinal tract, may result in
evidence of the systemic inflammatory
response syndrome manifest particular-
ly as an acute respiratory distress syn-
drome (ARDS), v) a high frequency of
unusual organ involvement e.g. repro-
ductive organ infarctions, bone marrow
necrosis, acalculous cholecystitis, oly-
neuropathy or splenic, hepatic and adre-
nal infarctions. Serological evidence of
disseminated intravascular coagulation
(DIC) is present in a significant propor-
tion of patients. 
Most patients end up in Intensive Care
Units with a plethora of physicians in
attendance. It seems that the attending
physicians may often miss the diagno-
sis.
The condition is most frequently en-
countered in patients with a primary
APS (49.9%), with SLE and “lupus-
like” disease being slightly less fre-
quent (45%) Other uncommon associa-
tions include rheumatoid arthritis, sys-
temic sclerosis, dermatomyositis, Crohn’s
disease, ulcerative colitis and vasculiti-
des (polychondritis, Behçet’s disease).
Clearly some patients have already
been identified as suffering from a sim-
ple or classic APS and may already
have been on long term steroids or anti-
coagulation. The condition may arise
“de novo” in others. A previous history

of vascular occlusive events is there-
fore of great importance.
“Triggering” factors may be present in
60% of patients. These are infections
(22%), trauma (13%), anticoagulation
withdrawal (7.2%), neoplasia (6.8%),
obstetric-related factors (4.2%), lupus
“flares” (3%), others including drugs
(captopril, oral contraceptives, danazol,
thiazide diuretics), ovulation induction,
and post-immunization in 4%.
Specific infections such as typhoid,
malaria and dengue fever among others
have been encountered; the majority
have had a variety of infectious triggers
which include viral upper respiratory,
unidentified urinary tract or bacterial
infections. Infected leg ulcers have fea-
tured prominently among the latter eti-
ological triggers encountered.
Immunizations against Yellow Fever,
Japanese “B” encephalitis, and influen-
za have been followed by CAPS in iso-
lated cases. The trauma may be major
or even minor surgical (eg biopsy), or
even a simple fracture. In a percentage
of patients multiple trigger factors may
be present in the same patient (eg infec-
tion, anticoagulation withdrawal fol-
lowed by a surgical procedure, or biop-
sy in patient with neoplasia who has
aPL) This is the so-called “double” or
“treble” hit hypothesis common in oth-
er patients who present with multiorgan
failure.
The organs involved clinically are pre-
dominantly renal (70%), pulmonary
(66%), brain (60%), heart (52%), skin
(47%); cardiac and pulmonary compli-
cations are most likely to be associated
with poorer prognosis and death. Pa-
tients do not however die from renal
failure but a cardiopulmonary death is
usual.
Often CAPS is accompanied by neuro-
logical complications. Patients, although
initially conscious, rapidly deteriorate
and coma often supervenes. Although
small vessel occlusive disease predom-
inates, stroke, because of large cerebral
vessel occlusions, is not uncommon.
The pathogenesis of this condition has
received as much attention as its clini-
cal manifestations, and the prognosis is
recognized completely different to that
for large venous or arterial thrombosis
encountered in patients with simple or
classic APS. The commonality of the
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demonstration of the aPL, often in high
titres, make this a distinct “subset” of
the APS.
A theory of “molecular mimicry” was
proposed by Asherson and Shoenfeld
(14). Others have referred to the condi-
tion as a “thrombotic storm” and hy-
pothesized that the vascular occlusions
in these patients themselves were re-
sponsible for the on-going thrombosis;
“thrombosis begets thrombosis”.
Merrill and Asherson recently pointed
out that perhaps a “continuum” exists
where localised and diffuse microvas-
cular thrombosis exists (15). These in-
clude thrombotic thrombocytopenic
purpura (TTP), haemolytic-uremic syn-
drome (where indeed a relationship to
preceding infections with shiga-toxin
producing organisms is seen) throm-
botic microangiopathic haemolytic an-
emia (TMHA), as well as postpartum
renal failure, malignant hypertension,
preeclampsia and the HELLP syn-
drome as well as scleroderma renal cri-
sis. In any of these conditions, similar
complications such as severe throm-
bocytopenia, microangiopathic hae-
molytic anemia, fever, renal and neu-
rological complications may occur.
Antiphospholipids antibodies have in-
deed been reported in many of these
conditions with or without the pres-
ence of SLE. The association of the
aPL with these TMHA-like disorders
might in fact be higher than previously
appreciated (16). There may in fact be
a continuum of illness leading up to
CAPS or a significant overlapping of
these disorders with CAPS as we al-
ready know. This is perhaps exempli-
fied by the association of the HELLP
syndrome with CAPS or the presence
of schistocytes in CAPS patients, mak-
ing the differential diagnosis between
CAPS and TTP difficult in those pa-
tients with predominantly renal/CNS
involvement who also have demon-
strable titres of aPL (17).
The role of complement in aPL induced
thrombosis has received great attention
recently. Pierangeli et al. (18) stressed
the role of complement fractions C3
and C5 in aPL mediated thrombosis.
The recent outstanding work on the
role of complement in the etiopatho-
genesis of fetal loss from the Salmon
group in New York (19) has been

extended by the group from Harvard
University in Boston and effectively
attempts to explain some of the odd
features of CAPS.
Hart el al. (20) and Fleming et al. (21)
recently published two important pa-
pers, which clearly demonstrated that
complement activation pays an impor-
tant role not only in local tissue injury
but also in remote injury. Gut barrier
dysfunction (eg from ischemia induced
by small vessel occlusive disease in
CAPS) may lead to bacterial transloca-
tion to the lung resulting in increased
complement neutrophil infiltration as a
result of lectin complement pathway
activation via ficolins. Mannose bind-
ing lectine (MBL) activates the lectin
complement in the intestines; ficolins
may be activating complement in the
lungs. This hypothesis explains why
with neutrophilic infiltration initially,
secondary disruption of alveolar blood
vessels might take place resulting in
diffuse alveolar hemorrhage, a not in-
frequent accompaniment of CAPS. The
high frequency of abdominal symp-
tomatology in CAPS patients and the
much higher frequency of pulmonary
complications such as alveolar hemor-
rhage in the group of patients with
CAPS lends great credence to this link.
The ficolin hypothesis also ties in well
with the high frequency of infections as
“triggering” mechanisms for CAPS.
The second paper from this group (20)
led them to conclude that aPL could
bind to tissues subjected to I/R insult
and mediated tissue damage, just as
they had been shown to mediate fetal
growth retardation and loss when
injected into pregnant mice (19).
Recurrent CAPS is rare, only five such
patients having been reported to date.
In one patient two relapses were trig-
gered by infections, in another, trauma
was responsible and in the third, no ob-
vious precipitating factors were de-
tectable prior to two relapses. Simple
cataract surgery was responsible for a
third relapse. The patient survives.

Treatment of APS
The controversy concerning whether or
not prophylactic treatment is indicated
for patients with aPL who have no his-
tory of thrombosis remains unresolved.
A prospective, randomised clinical trial

comparing low-dose aspirin alone with
aspirin plus low-intensity warfarin
(INR ~ 1.5) in patients with aPL who
have never had thrombosis is currently
under way in the United Kingdom (22).
Until these results are available, it is
recommendeded that individuals with a
persistently positive anticardiolipin
antibodies (moderate/high titers) and/
or unequivocally positive lupus antico-
agulant tests take low-dose aspirin (75-
100mg daily) indefinitely. It is worth-
noting that hydroxychloroquine have
been shown to be protective against the
development of thrombosis in aPL-
positive patients with SLE (23). Cessa-
tion of estrogen-containing oral contra-
ceptive use, treatment of hypertension,
hyperlipidemia or diabetes if present,
and the avoidance of smoking are all
additional recommended therapeutic
measures.
Patients with the APS have a higher
risk of recurrent thrombosis after a first
episode than do patients without the
APS and require long-term anticoagu-
lation (24). Many patients with APS in
whom anticoagulation has been stop-
ped have had major recurrent thrombo-
sis. It is not clear, however, whether
prolonged anticoagulation is necessary
in APS patients whose first thrombotic
episode developed in association with
surgery, oral contraceptive use, preg-
nancy or other circumstantial throm-
botic risk factors.
Most patients requiring long-term anti-
coagulant therapy respond well to war-
farin targeted to an International Nor-
malised Ratio (INR) of 2.0-3.0. How-
ever, the optimal intensity of anticoag-
ulation therapy is uncertain for patients
with aPL-associated thrombosis. Ret-
rospective studies in the 1990s suggest-
ed that thrombosis in APS patients
should be managed by high-intensity
(target INR 3.0-4.0) oral anticoagula-
tion (25, 26). The more recent prospec-
tive studies suggest only an INR of 2.0-
3.0 is required (27, 28). A major con-
cern about these recent prospective and
randomised studies is the fact that the
majority of patients included had ve-
nous not arterial thrombosis. Further-
more, none of these studies achieved
the expected sample size; a large num-
ber of patients were excluded because
they had already had recurrent events
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on oral anticoagulation; and in the
Crowther’s study (27) patients with re-
cent stroke were excluded so that in the
final study 76% of the patients had pre-
vious thrombosis only and review of
the high-intensity arm showed that the
patients were below the therapeutic
range for 43% of the time.
Oral anticoagulation therapy carries an
inevitable risk of serious haemorrhage.
In APS, serious bleeding complications
may occur but their risk is not higher
than that observed in other thrombotic
conditions warranting oral anticoagula-
tion (29). In APS patients with previous
arterial events, the dangers of thrombo-
sis and stroke far outweigh the risk of
anticoagulant-induced bleeding. The
traditional fear of cerebral haemor-
rhage has almost certainly resulted in
the undertreatment of many patients
with cerebral APS. It is recommended
that APS patients with previous throm-
botic events should have moderate-
intensity (INR 2.0-3.0) anticoagula-
tion. However, those with previous ar-
terial events merit high intensity (INR
3.0-4.0) until there is evidence to the
contrary (30).
The role of steroids and immunosup-
pressive drugs in the treatment of pa-
tients with aPL and thrombosis is un-
certain. Such drugs do not always sup-
press aPL and they have severe side
effects when given for prolonged peri-
ods. Furthermore, in a large series of
patients with APS, corticosteroids and
immunosuppressive therapy, prescrib-
ed in some patients to control lupus ac-
tivity, did not prevent further thrombo-
tic events. The use of these drugs is
probably justified only in patients with
severe APS with repeated episodes of
thrombosis despite adequate anticoag-
ulation therapy.

Management of the pregnancy
The management of pregnancy in
women known to have APS is the sub-
ject of much debate, and as yet there
have been very few randomized con-
trolled trials. Anticoagulation in one
form or another is the preferred treat-
ment, rather than steroids (once widely
recommended). The current choices lie
between aspirin, heparin or both. Re-
cent trials showed that heparin plus
low-dose aspirin is more effective than

aspirin alone for achieving live births
among women with aPL and first tri-
mester recurrent pregnancy loss. How-
ever, such increased efficacy of the
combination treatment was not seen in
a later randomized controlled trial of
similar design. Another prospective tri-
al of aPL-positive women with repeat-
ed pregnancy loss but no history of
thrombosis or SLE, found similar live
birth rates (~80%) using either low-
dose aspirin or placebo, suggesting that
treatment may be unnecessary in some
women (for review see 31). Although
optimal treatment for women with one
or more late pregnancy losses (second/
third trimester) but no history of throm-
boembolism is controversial, most
experts support the use of heparin ther-
apy in addition to low-dose aspirin.
Pregnancy complicated by APS re-
quires expert care and a team approach
by obstetricians and physicians. Close
monitoring of both mother and fetus is
essential. Ultrasound monitoring of
fetal growth and uteroplacental blood
flow is crucial. This allows for timely
delivery. Some authorities utilize uter-
ine artery waveforms at 20 and 24 weeks’
gestation, and those pregnancies with
evidence of an early diastolic notch are
monitored very closely with 2-weekly
growth scans because of the high risk
of intrauterine growth restriction. When
there are no notches we recommend 4-
weekly assessment of growth and am-
niotic fluid volume. Doppler flow stud-
ies of the umbilical artery may be used,
as in other pregnancies at high risk of
fetal compromise through uteroplacen-
tal insufficiency. Our recent experience
demonstrated that a 90% live birth rate
can be achieved in women with APS
with significant past pregnancy mor-
bidity and/or thrombosis (32).

Treatment of cutaneous manifestations
of APS
Treatment of patients with skin lesions
must be considered according to both
the different dermatological manifesta-
tions and the presenting clinical situa-
tion. 
Widespread cutaneous necrosis and/or
digital gangrene are major thrombotic
events, which require full anticoagula-
tion with heparin. If extension of these
skin lesions persists despite anticoagu-

lation, other treatments may be added. 
No treatment has been proven to be ef-
fective for livedo reticularis, which may
extend or appear despite anticoagulant
or anti-platelet therapy. Livedo reticu-
laris is less visible on sun-tanned skin;
but sun exposure is not recommended
in SLE-related APS, and we think it
should be proposed only to aPL-nega-
tive patients desiring to mask a trouble-
some livedo.
In isolated other skin lesions such as
livedoid vasculitis-like ulcers or pseu-
do-vasculitis lesions, low dose-aspirin
and dipyridamole has been reported as
effective in some patients. If these le-
sions recur or extend despite anti-plate-
let agents, anticoagulation is usually
prescribed. 
Prevention of recurrence of skin le-
sions depends not only on their severi-
ty, but also on the other features of the
disease. As widespread cutaneous ne-
crosis and/or digital gangrene are con-
sidered as major thrombotic events, the
current recommendations for such cas-
es is long term warfarin as in patients
with large vessel thrombosis. Preven-
tion of recurrences of isolated “minor
dermatological manifestations” (i.e. live-
doid vasculitis-like ulcers, pseudo-vas-
culitis skin lesions, superficial throm-
bophlebitis) is unclear. Antiplatelet ther-
apy such as low-dose aspirin (75 mg/
day) is usually chosen as first-line treat-
ment. Hydroxychloroquine has also
well-documented antiplatelet effects
and has been shown to reduce the risk
of thrombosis in both SLE patients and
animal models of APS. However, in
our experience, these treatments are
rarely effective and long term anticoag-
ulation is frequently required.
Of major concern is the problem of pa-
tients presenting with isolated livedo
reticularis and aPL (33). Some of them,
at least, are prone to develop ischemic
cerebral events with years, as illustrat-
ed by our above-mentioned experience
of Sneddon’s syndrome (10). Low dose
aspirin is frequently prescribed in such
patients for prevention of strokes, but
its effectiveness is doubtful.

Treatment of CAPS
The treatment of the CAPS remains un-
satisfactory but it is clear that many
patients have not been given the benefit
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of IV gammaglobulins and repeated
plasma exchanges, which have been
strongly recommended. High dose IV
steroids and parenteral anticoagulation
should be supplemented by IV gamma-
globulins, fibrinolytic agents, and re-
peated plasma exchanges using fresh
frozen plasma (FFP) early on in the
course of CAPS and should not be
withheld (34). The use of Rituximab in
patients who demonstrate severe throm-
bocytopenia has been successful in
those few cases, to whom it has been
administered; IV antibiotics should al-
so be administered if an infection is
present or suspected. 

References
1. WILSON WA, GHARAVI AE, KOIKE T et al.:

International consensus statement on prelim-
inary classification criteria for definite anti-
phospholipid syndrome: report of an interna-
tional workshop. Arthritis Rheum 1999; 42:
1309-11.

2. BRANDT JT, TRIPLETT DA, ALVING B,
SCHARRER I: Criteria for the diagnosis of
lupus anticoagulants: an update. On behalf of
the Subcommittee on Lupus Anticoagu-
lant/Antiphospholipid Antibody of the Scien-
tific and Standardisation Committee of the
ISTH. Thromb Haemost 1995; 74: 1185-90.

3. TINCANI A, ALLEGRI F, SANMARCO M et
al.: Anticardiolipin antibody assay: a meth-
odological analysis for a better consensus in
routine determinations – a cooperative pro-
ject of the European Antiphospholipid
Forum. Thromb Haemost 2001; 86: 575-83.

4. REBER G, TINCANI A, SANMARCO M, DE

MOERLOOSE P, BOFFA MC: Variability of
anti-β2 glycoprotein I antibodies measure-
ment by commercial assays. Thromb Hae-
most 2005; 94:  655-72.

5. TINCANI A, ALLEGRI F, BALESTRIERI G et
al.: Minimal requirements for antiphospho-
lipid antibodies ELISAs proposed by the
European Forum on antiphospholipid anti-
bodies. Thromb Res 2004; 114: 553-8.

6. NEVILLE C, RAUCH J, KASSIS J et al.:
Thromboembolic risk in patients with high
titre anticardiolipin and multiple antiphos-
pholipid antibodies. Thromb Haemost 2003;
90: 108-15.

7. FRANCES C, NIANG S, LAFFITTE E et al.:
Dermatologic manifestations of antiphospho-
lipid syndrome. Two hundred consecutive
cases. Arthritis Rheum 2005; 52: 1785-93.

8. ASHERSON RA, CERVERA R, PIETTE JC et
al.: Catastrophic antiphospholipid syndrome:
clues to the pathogenesis from a series of 80

patients. Medicine (Baltimore) 2001; 80:
355-77.

9. CERVERA R, PIETTE JC, FONT J et al.: Anti-
phospholipid syndrome: clinical and immu-
nologic manifestations and patterns of dis-
ease expression in a cohort of 1,000 patients.
Arthritis Rheum 2002; 46: 1019-27.

10. SPARSA A, PIETTE JC, WECHSLER B, AM-
OURA Z, FRANCÈS C: Anetoderma and its
prothrombotic abnormalities. J Am Acad
Dermatol 2003; 49: 1008-12. 

11. ASHERSON RA: The catastrophic antiphos-
pholipid syndrome J Rheumatol 1992 :19:
508-12.

12. PIETTE JC, CERVERA R, LEVY RA, NAS-
ONOV EL, TRIPLETT DA, SHOENFELD Y:
The catastrophic antiphospholipid syndrome
- Asherson’s syndrome. Ann Med Interne
2003; 154: 195-6

13. ASHERSON RA, CERVERA R, PIETTE JC et
al.: Catastrophic antiphospholipid syndrome.
Clinical and laboratory features of 50 pa-
tients. Medicine (Baltimore)1998;77:195-207.

14. ASHERSON RA, SHOENFELD Y: The role of
infection in the pathogenesis of the catastro-
phic antiphospholipid syndrome. Molecular
mimicry. J Rheumatology 2000;  27: 12-5.

15. MERRILL J, ASHERSON RA: Catastrophic
antiphospholipid syndrome. Nature 2005, in
press.

16. KOENIG M, ROY M, BACCOT S, CUILLERON
M, DE FILIPPIS JP, CATHEBRAS P: Throm-
botic microangiopathy with liver, gut, and
bone infarction (catastrophic antiphospho-
lipid syndrome) associated with HELLP syn-
drome. Clin Rheumatol 2005 24: 166-8.

17. ESPINOSA G, BUCCIARELLI S, CERVERA R et
al.: Thrombotic microangiopathic haemo-
lytic anaemia and antiphospholipid antibod-
ies. Ann Rheum Dis 2004; 63: 730-6.

18. PIERANGELI SS, GIRARDI G, VEGA-OS-
TERTAG M, LIU X, ESPINOLA RG, SALMON
J: Requirement of activation of complement
C3 and C5 for antiphospholipid antibody
mediated thrombosis. Arthritis Rheum 2005;
52: 2120-4.

19. SALMON JE, GIRARDI G, HOLERS VM: Ac-
tivation of complement mediates antiphos-
pholipid antibody -induced pregnancy loss.
Lupus 2003; 12: 535-8.

20. HART ML, KEONZO KA, SHAFFER LA et
al.: Gastrointestinal Ischemia - reperfusion is
lectin complement pathway dependent with-
out involving C1q. J Immunol 2005; 174:
6373-80.

21. FLEMING SD, EGAN RE, CHAI C et al.:
Anti-phospholipid antibodies restore mesen-
teric ischemia reperfusion-induced injury in
complement receptor 2/complement receptor
1-deficient mice. J Immunol 2005; 173: 7055
-61.

22. KHAMASHTA MA: Primary prevention of
thrombosis in subjects with positive anti-

phospholipid antibodies. J Autoimmun 2000;
15: 249-53.

23. PETRI M: Thrombosis and systemic lupus
erythematosus: the Hopkins Lupus Cohort
Perspective. Scand J Rheumatol 1996; 25:
191-3.

24. KHAMASHTA MA: Management of throm-
bosis in the antiphospholipid syndrome. In:
KHAMASHTA MA (Ed.): Hughes Syndrome:
Antiphospholipid Syndrome. London: Sprin-
ger-Verlag, 2000: 391-6.

25. KHAMASHTA MA, CUADRADO MJ, MUJIC
F et al.: The management of thrombosis in
the antiphospholipid-antibody syndrome. N
Engl J Med 1995; 332: 993-7.

26. ROSOVE MH, BREWER PM: Antiphospho-
lipid thrombosis: clinical course after the first
thrombotic event in 70 patients. Ann Intern
Med 1992; 117: 303-8.

27. CROWTHER MA, GINSBERG JS, JULIAN J et
al.: A comparison of two intensities of war-
farin for the prevention of recurrent thrombo-
sis in patients with the antiphospholipid anti-
body syndrome. N Engl J Med 2003; 349:
1133-8.

28. FINAZZI G, MARCHIOLI R, BRANCACCIO V
et al.: A randomized clinical trial of high-
intensity warfarin vs. conventional anti-
thrombotic therapy for the prevention of re-
current thrombosis in patients with the anti-
phospholipid syndrome (WAPS). J Thromb
Haemost 2005; 3: 848-53.

29. RUIZ-IRASTORZA G, KHAMASHTA MA,
HUNT BJ et al.: Bleeding and recurrent
thrombosis in definite antiphospholipid syn-
drome: analysis of a series of 66 patients
treated with oral anticoagulation to a target
international normalized ratio of 3.5. Arch
Intern Med 2002; 162: 1164-9.

30. KHAMASHTA MA, HUNT BJ: Moderate dose
oral anticoagulant therapy in patients with
the antiphospholipid syndrome ? No. J
Thromb Haemost 2005; 3: 844-5.

31. DERKSEN RH, KHAMASHTA MA, BRANCH
DW: Management of the obstetric antiphos-
pholipid syndrome. Arthritis Rheum 2004;
50: 1028-39.

32. STONE S, HUNT BJ, KHAMASHTA MA,
BEWLEY SJ, NELSON-PIERCY C: Primary
antiphospholipid syndrome in pregnancy: an
analysis of outcome in a cohort of 33 women
treated with a rigorous protocol. J Thromb
Haemost 2005; 3: 243-5.

33. TOUBI E, KRAUSE I, FRASER A et al.: Livedo
reticularis is a marker for predicting multi-
system thrombosis in antiphospholipid syn-
drome. Clin Exp Rheumatol 2005; 23: 499-
504 

34. ASHERSON RA, CERVERA R, DE GROOT PG
et al.: Catastrophic antiphospholipid syn-
drome: international consensus statement on
classification criteria and treatment guide-
lines. Lupus 2003; 12: 530-4.


