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Abstract

Prior to 1983, several landmark reports prepared the stage for a detailed description of the Antiphospholipid (Hughes)
syndrome (APS). Formerly depicted as lupus-like, APS exhibits a wide spectrum of symptoms that overlap with Sjogren’s,
Hashimoto, and other autoimmune diseases. In this review, we take a glimpse into the history of description of APS,
discussing the events that led to its recognition as one of the most common autoimmune diseases and the enormous
impact of that recognition in the rheumatology field.
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Introduction

The Antiphospholipid syndrome (APS) is a systemic
autoimmune disorder characterized by arterial/venous
thrombosis and/or pregnancy complications in the
presence of persistently circulating antiphospholipid
antibodies (aPL), namely anticardiolipin (aCL), anti-
beta 2 glycoprotein I (aff2GPI), and/or lupus anticoag-
ulant (LAC)." APS can be either primary, where it
occurs without an underlying illness, or secondary to
systemic lupus erythematosus (SLE) and occasionally
to other conditions.

While the clinical spectrum mostly comprises of
hematological (thrombocytopenia, venous thrombosis)
and obstetrical (recurrent fetal loss) complications,
neurological (stroke, migraine, seizures, cognitive dys-
function, transient ischemic attack), cardiovascular
(cardiac valve disease), dermatological (livedo reticula-
ris, skin ulceration, and necrosis), renal (glomerulone-
phritis, renal thrombotic microangiopathy), and
orthopedic (avascular necrosis, non-traumatic frac-
tures) manifestations are also common in APS,
although not yet included in the current classification
criteria.?

In a forecast at the 1985 American College of
Rheumatology meeting in New Orleans, Graham

Hughes foresaw that ‘the “primary APS” would one
day outstrip lupus in prevalence, and that in the world
of obstetrics, anticoagulation would replace steroids in
the management of recurrent fetal loss in the disease’,
as per Hughes team records.’

Extensive research, large scale epidemiologic studies
and clinical trials, and international meetings held in
honor of the syndrome over the past 37 years proved
that Hughes’s prediction was correct. It is now estimat-
ed that the incidence of APS is around 5 de novo cases
per 100,000 per year, and the prevalence is around
40-50 cases per 100,000 individuals.* Regarding
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management, anticoagulation remains the cornerstone
and the mainstay of APS treatment, although new
drugs and therapeutic strategies are being tested. A sig-
nificant breakthrough in management is the evidently
increased success rate in APS pregnancies from under
20% to 90%, by merely treating with aspirin and/or
heparin.’

The objective of this manuscript is to provide an
overview of the history of the description of APS and
the events leading to the current diagnostic, manage-
ment, and prophylactic strategies.

History of APS description

1950s—1964: False-positive syphilis test and lupus
anticoagulant

In 1952, Moore and Mohr recognized that the false-
positive syphilis test might indicate autoimmunity as it
is frequently found in SLE. The authors were the first
to introduce the concept of biologically false-positive
(BFP) serological test for syphilis in patients who do
not have syphilis but do have positive reactions to the
reaginic test. The latter was developed by Wasserman
in 1905 and was based on the detection of a reaction
between a lipoid-tissue antigen and an autoantibody
(reagin).® Later, in 1941, the syphilis antigen responsi-
ble for a positive Wasserman’s test was purified by
Mary C. Pangborn from beef hearts. Since the antigen
was a phospholipid, the name ‘cardiolipin’ was coined.’

Back in the 1950s, Conley of Johns Hopkins wrote a
brief report of two patients with SLE and a circulating
anticoagulant factor in the plasma. Interestingly, these
patients had, in addition to prolonged blood clotting
and prothrombin times, false-positive tests for syphi-
lis.* Conley’s observations were correlated by those of
Frick and Weimer (1955), who reported three cases
with strong evidence of coagulation inhibitors, includ-
ing one subject with a confirmed lupus.® Notably, there
were positive serological tests for syphilis in each case,
and in only one of those cases was there a definite hem-
orrhagic diathesis. Furthermore, Frick and Weimer
showed that the coagulation inhibitors could be trans-
ferred across the placenta, and they assumed an ‘immu-
nologic’ pathogenesis.’

In subsequent case reports, particularly in 1957,
Laurell and Nilsson demonstrated that the
Wasserman’s reagent and the inhibitor of coagulation
co-localized to the same region of gamma-globulins on
serum electrophoresis. '’

The blood-borne inhibitor of coagulation, termed
‘lupus anti-coagulant’ by Feinstein and Rapaport,'"!?
was initially thought to cause bleeding.'®> However, the
term was, in fact, misleading as the anticoagulant was
paradoxically associated with thrombosis rather than

hemorrhage. This association was first suggested by a
Mexican group led by Sénchez-Medal in 1959'* and
later confirmed by Bowie and colleagues in 1963."
Subsequently, numerous case reports emphasized that
the LAC prothrombotic condition may arise in the
absence of SLE.'®

1970s—1980: Identifying the nature of LAC

The second landmark finding that paved the way for
APS description was the uncovering of the nature of
LAC in 1972. Purification techniques demonstrated
that the circulating anti-coagulant acted through inhi-
bition of prothrombinase activation of prothrombin,
which was also observed in patients with SLE.!’
Subsequent reports favored the hypothesis that the
inhibitor was directed against phospholipids since its
pre-incubation with the phospholipid reduced its activ-
ity, and the inhibitory effect was enhanced when the
phospholipid was diluted.'®'? These studies were com-
plemented by those of Rappaport, who unraveled the
immunoglobulin nature of the LAC, which could be of
the IgM or IgG isotype, and confirmed that its activity
requires a phospholipid.'"*'* In 1980, Thiagarajan and
colleagues further elaborated on Rappaport’s work
and demonstrated that the mechanism of anti-
coagulant activity of the monoclonal IgM antibodies
is the result of a specific immunologic reaction with
negatively charged phospholipids in an Ouchterlony
precipitation assay.?%?!

1980s: The link to aCL

Given the following three pieces of data: (1) the BFP
syphilis test was associated with LAC, and antibodies
responsible for the LAC test were thought to bind car-
diolipin, (2) the LAC test was phospholipid-dependent,
and (3) the LAC preferentially binds to negatively
charged phospholipids,?! Azzudin Gharavi from the
Graham Hughes group in London postulated that the
antibodies responsible for the LAC test may bind car-
diolipin, and a solid phase assay would be a more sen-
sitive means of detecting these antibodies using
cardiolipin as an antigen.*

A significant diagnostic breakthrough soon came
after that when Gharavi and his colleague Nigel
Harris developed a prototype for the aCL radioimmu-
noassay at Hughes laboratory in 1983. Shortly thereaf-
ter, the prototype was superseded by a similar, more
convenient, enzyme-linked immunosorbent assay
(ELISA) to identify antibodies to cardiolipin.**** The
antibodies detected by the assay appeared to bind to
negatively charged phospholipids (such as phosphati-
dylserine and phosphatidic acid) as much as it does to
cardiolipin; therefore, a broader name was given, and
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these antibodies were referred to as ‘antiphospholipid
antibodies’ instead of ‘anti-cardiolipin antibodies’.
Introducing the ELISA test simplified the identification
of aPL in patients with SLE, culminating in the wide-

spread testing and recognition of a new ‘syndrome’.”®

1963—1985: Thrombosis, abortion, and the LAC —
An emerging syndrome

In 1982, during the annual meeting held by the British
society of rheumatology, which was known as the
‘Heberden round’, 3 out of 9 SLE patients were
thought to have a subset of lupus: the ‘Sticky blood
syndrome’ or ‘Anti-phospholipid syndrome’. Twenty
years earlier, in 1963, Bowie and colleagues at Mayo
clinic reported the paradoxical occurrence of thrombo-
sis and recurrent fetal loss in patients with the LAC
phenomenon. The authors provided definite evidence
of the presence of a circulating anticoagulant in 8 out
of 11 patients with SLE, 3 of whom suffered from deep
vein thrombosis and 1 from ischemic leg ulcers and
livedo reticularis.'

A decade later, in 1974, Johansson and colleagues
confirmed the association between the presence of
LAC, a BFP syphilis test, and thrombosis in patients
with SLE.?? In 1975, this association was further elab-
orated on by Nilsson and colleagues, and five years
later by Soulier and Boffa, both groups of which
noted the co-occurrence of LAC and intrauterine
fetal death.?®%’

However, the reports mentioned above were anec-
dotal until the radioimmunoassay and ELISA tests for
aCL became available in 1983. Using the radioimmu-
noassay, Harris and colleagues demonstrated that 61%
of serum samples from a cohort of 65 patients with
SLE had high levels of aCL for at least one immuno-
globulin class.®> Furthermore, over 90% of those with
LAC had elevated aCL levels as well as strong corre-
lations between elevated aCL titers and history of
thrombosis. These findings were published in the
November 26, 1983 issue of the Lancet and were sup-
ported by Boey and colleagues’ findings who used a
modified activated partial thromboplastin time
(aPTT) test to confirm that 58% of 31 patients with
LAC had thrombosis. Henceforth, aCL positivity was
associated with venous and/or arterial thrombosis,
thrombocytopenia, pregnancy loss, and the LAC.?*®

The large number of patients having this syndrome
with high titers of aCL did not meet the classification
criteria of lupus; they were thought to have a distinct
syndrome. In the early 1980s, this peculiar syndrome
was assigned the name ‘anti-cardiolipin syndrome’ by
Graham Hughes team and others at the Hammersmith
hospital due to presence of high titers of aCL, and the
term was later changed to ‘Anti-phospholipid

syndrome’ to include the large family of aPL observed
in these patients’ sera.’

1985—1992: Deciphering Hughes syndrome — ‘The
antiphospholipid syndrome’

‘The description of the syndrome in 1983 came after a
number of years of study of lupus, of myelopathy (espe-
cially so-called Jamaican neuropathy), and of atypical
forms of connective tissue disease’, quoting Graham
Hughes.>3°

Graham Hughes, who returned to London to set up
Europe’s first lupus center at the Hammersmith
Hospital, had a particular interest in the unusual asso-
ciation between LAC and arterial/venous thrombosis,
aCL, and BFB syphilis test.

The Hughes group, initially led by E. Nigel Harris
and Azzudin Gharavi and later by Munther
Khamashta, then shared their sensitive aCL assay
with others, allowing its widespread use and the subse-
quent explosion of clinical papers reporting aPL in
Bechet’s disease, idiopathic transverse myelopathy,
thrombocytopenia, migraine, epilepsy, Guillain-Barre
syndrome, heart valve disease, and Addison’s disease.’

In 1984, Hughes organized the first international
symposium on aPL and its associated syndrome, a
meeting that became a regular event, which later on
spawned the classification criteria.’! In the period
between 1983 and 1987, many investigators, starting
with Ronald Asherson from the Hughes team,
described a group of patients with APS who did not
have a diagnosable SLE.*> In 1987, Harris also
described essential features of APS in an editorial enti-
tled as ‘Syndrome of the Black Swan’ and suggested
criteria for the classification of this syndrome.*

Definition and classification. According to Harris, patients
were classified as having APS if they had at least one of
the following clinical features: venous or arterial
thrombosis, recurrent pregnancy loss, and/or thrombo-
cytopenia, and at least one laboratory test — LAC or a
medium-to-high positive aCL titer, which should
remain positive on two or more occasions at least
eight weeks apart.?

APS was finally dissociated from SLE and distin-
guished as primary APS in which SLE is not present
or secondary APS, in which APS accompanies SLE or
another related illness after several reports came out
from the Hughes group in London (Asherson and
Mackworth-Young) and another group in Mexico
(Alarcén-Segovia) in 1989.3+3¢

Subsequently, Ronald Asherson coined the term cat-
astrophic anti-phospholipid syndrome (CAPS) in 1992
to describe cases of acute and severe multiorgan throm-
botic complications associated with positive tests for
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aPL. Although some refer to this sub-syndrome as
Asherson’s syndrome, several other scientists described
CAPS even before Asherson.?’

1990s: aPL requiring a plasma protein as a co-factor
— The beta 2 glycoprotein |

The next major advancement was in the 1990’s when
three groups independently reported that aCL required
a ‘co-factor’ for binding to cardiolipin on ELISA
plates. Investigators observed that the addition of
fetal calf serum or adult bovine serum as diluents in
the aCL test greatly increased the positive signal, there-
by seemed to enhance the binding of aCL to their target
phospholipids.*®*° Soon after that, the co-factor was
identified to be beta 2 glycoprotein I (f2GPI), a 326-
amino-acid single chain polypeptide with a molecular
weight of 50kDa. f2GPI, a natural ‘vacuum cleaner’
that gets rid of cellular debris, belongs to the comple-
ment control protein superfamily and inhibits the con-
tact phase of the intrinsic coagulation pathway, platelet
prothrombinase activity, and ADP-induced platelet
aggregation.*! The aPL proved to bind primarily to
P2GPI, and only through it they are directed against
phospholipids. Later, several co-factors such as pro-
thrombin were described, but subsequent studies con-
firmed the principal role of S2GPI in relation to
pathogenic antibodies and thrombosis."”

Progress in the management of APS
complications

From laboratory assays to clinical manifestations

Since the initial description of APS by Graham
Hughes,* the clinical manifestations of the disease
were almost always coupled with laboratory findings.
In fact, the first description of the syndrome was a
combined effort by a clinical team characterizing the
clinical manifestations and a laboratory team develop-
ing aCL assays.>* The classification criteria included
both components — clinical and laboratory criteria — as
essential diagnostic findings, further emphasizing their
dual importance.*!*?

Although the first proposal for diagnostic criteria in
1987 was more focused on the serological findings,
where clear cutoff values for the serological criteria
were specified. The clinical criteria were not clearly
defined in the first proposal but were later considered
equally significant in the updated classifications.?"*?

In clinical practice, many patients may have sero-
positive aPL but no associated symptoms. These
patients are usually identified during a routine evalua-
tion for autoimmune diseases, atypical obstetric mani-
festations, elevated aPTT, or a false-positive venereal

disease research laboratory (VDRL) test. On the other
hand, there is a growing number of reports on patients
exhibiting clinically well-defined symptoms of APS, but
the serological tests show persistently negative aPL;
this presentation is referred to as seronegative APS.*
The variability in presentation and antibody assay
results emphasizes the need for more evidence-based
studies and physicians’ openness to diagnose APS.

Thrombosis

Before the initial description of APS, clinicians did not
treat the syndrome as a unique entity. They thought
that APS had a redundant autoimmune pathogenesis
and thus can be treated with immune suppression.
Another reason for this confusion was that these
patients usually had other connective tissue diseases
such as SLE or rheumatoid arthritis. Only after the
first episode of thrombosis did these patients receive
anticoagulant treatment. Thus, many cases may have
went unrecognized before clinicians were familiar with
APS. However, few cases reported in the literature were
recognized as APS after the Hughes team characterized
the disease and its diagnosis.*’

Before the description of APS, patients with acute
thrombosis were treated with classical anticoagulants;
heparin and vitamin K antagonists (VKA) proved to be
potent for APS, among other coagulopathies. Based on
case series from tertiary referral centers, the realization
that APS patients were more prone to recurrent throm-
bosis compared to other pro-thrombotic states led to a
switch to lifelong anticoagulation with high-intensity
warfarin (INR 3.0) along with lifelong anticoagu-
lants.***"  Subsequently, a meta-analysis of two
randomized controlled trials (RCTs) proved that
high-intensity warfarin was not superior to moderate-
intensity warfarin (INR 2.0-3.0), especially that a sig-
nificant excess of minor bleeding was evident in
patients receiving high-intensity warfarin (INR
>3.0).**% This remained the case until later, where
high-intensity warfarin (INR > 3.0) or platelet inhibi-
tors combined with moderate-intensity warfarin (INR
2.0-3.0) were recommended by the 13" international
congress task force on aPL to treat patients with defi-
nite APS and arterial thrombosis.>® Practically speak-
ing, clinicians usually aim for a moderate-intensity
warfarin that is increased to high-intensity in cases of
persistent, recurrent thrombosis. Patients with recur-
rent thrombosis despite receiving high-intensity warfa-
rin may have the option of adding platelet inhibitors or
low-molecular-weight heparin (LMWH). However, as
in any aggressive anticoagulation treatment, the risk of
bleeding increases significantly.”!

Only recently, treatment with VKA to INR 2.0-3.0
or INR 3.0-4.0 targets was recommended by the
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European League Against Rheumatism (EULAR) for
patients with APS and first arterial thrombosis with
special consideration of bleeding/thrombosis risk.
Addition of low-dose aspirin (LDA), increasing INR
target to 3.0-4.0, or switching to LMWH may be con-
sidered in patients with recurrent arterial or venous
thrombosis despite adequate treatment.>

Several studies aiming to determine the efficacy of
novel oral anticoagulants (NOACs) in APS reported
conflicting data. Two randomized clinical trials
(RCTs) compared rivaroxaban to warfarin. Cohen
et al. concluded that rivaroxaban is non-inferior to
warfarin,>® whereas the trial by Pengo et al. had
rather unfortunate results; rivaroxaban was associated
with significantly higher thrombotic, bleeding, cardiac
and arterial events compared to warfarin.>* This incon-
sistency in the results may be related to the difference in
APS severity of the cases included in the two studies.
For example, in the Rivaroxaban for Antiphospholipid
Antibody Syndrome (RAPS) study, only patients with
venous thromboembolism and target INR of 2.5 were
included, while in the Trial on Rivaroxaban in
Antiphospholipid Syndrome (TRAPS) study, only
high-risk, triple-positive patients were included.’*>*
Therefore, the 15" international congress on APS con-
cluded that insufficient evidence exists to make recom-
mendations for NOACs use in APS treatment, and
additional studies using clinical outcome measures are
needed to confirm the usefulness of rivaroxaban in
selected APS patients.””

The incidence of CAPS is very low; only around 1%
of patients with APS develop CAPS.*® Thus, the liter-
ature on this condition is comparably scarce, with lim-
ited data to establish evidence-based management.
Several approaches, however, have been used to treat
CAPS. Among these are anticoagulation, intravenous
immunoglobulin, plasma exchange, immunosuppres-
sive therapy, prostacyclin, fibrinolytics, and defibro-
tide."” The 14" international congress on aPL task
force recommendations for treating CAPS were
mainly composed of the triple therapy, which is a com-
bination of full-dose anticoagulation, high-dose gluco-
corticoids, and plasma exchange. The task force also
recommended adding intravenous immunoglobulin to
the triple therapy in cases of infection or cyclophospha-
mide if the patient is diagnosed with other autoimmune
diseases.”’” Rituximab was also recommended as an ini-
tial adjuvant therapy, in cases where anticoagulation
therapy is contraindicated or as a second line treatment
if the patient is not responding to the triple therapy.®’
Eculizumab was later suggested by the 15" internation-
al congress on aPL task force on CAPS. The committee
recommended adding eculizumab to the triple therapy
regimen regardless of the occurrence of thrombotic
microangiopathy.”> A recent clinical trial (phase IIa)

on eculizumab for the treatment of non-criteria mani-
festations of APS was terminated due to slow patient
enrollment  (clinicaltrials.gov #: NCT02128269).
Eculizumab was also reported to be used in few cases
with specific manifestations of APS such as nephropa-
thy and in patients requiring kidney transplant;”® how-
ever, more data is needed to establish its full role in
APS management.

Statins were recommended by the 15™ international
congress on aPL for APS patients with a high risk of
cardiovascular events and recurrent thrombosis despite
adequate anticoagulation.” Statins are potent HMG-
CoA reductase inhibitors, thus significantly lowering
hepatic cholesterol production. Statins are usually
used to reduce cardiovascular risk in general but were
proven to have several other effects. For example, they
downregulate inflammatory cytokines and inhibit
thrombosis.”®® aPL have been shown to increase
pro-inflammatory cytokines and tissue factor;®' thus,
it is suggested that statins’ role in APS might be
through this pathway, among others. The current use
of statins in the treatment of APS is limited to cases
with hyperlipidemia,”> but their role is expected to
evolve later.

Management of obstetric manifestations (pregnancy
failure/recurrent fetal loss)

Shortly after the aPL were linked to pregnancy mor-
bidity and fetal loss,®> the management was essential
since untreated pregnancies of women with multiple
miscarriages had an incidence of fetal loss exceeding
90%.% Initial attempts of management utilized
immune suppression therapy such as glucocorticoids
and intravenous immunoglobulins, which were found
to have no benefit.**¢°

Later investigations suggested that the pathophysi-
ology of pregnancy morbidity was related to thrombo-
sis. This paved the way for an RCT of aspirin versus
aspirin plus unfractionated heparin (UFH), which
found significant improvement in live births of treated
pregnancies.®® A subsequent trial evaluated LMWH
plus aspirin versus aspirin alone, which showed no sig-
nificant difference in efficacy between LMWH and
UFH.%” However, LMWH was favored over UFH
due to fewer side effects such as heparin-induced
thrombocytopenia and osteopenia.®® LDA is also rec-
ommended in patients with recurrent early miscarriages
(<10 weeks of gestation [WG]).”

Currently, long-term pre conceptional aspirin is rec-
ommended for women diagnosed with APS.
Preconception planning in these women should also
include complete profiling of aPL.*>’® Antiplatelet
therapy combined with anticoagulation therapy is rec-
ommended in pregnant patients with APS.?> However,
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oral anticoagulants are contraindicated in pregnancy
and thus should be stopped as early as pregnancy is
confirmed due to teratogenicity. Oral anticoagulants
are replaced in this case with LDA and LMWH as
prophylaxis and treatment.”"”> Several other modali-
ties are suggested as second-line treatment or in specific
conditions.  These include hydroxychloroquine
(HCQ),”>™ prednisone,”” pravastatin,’® intravenous
immunoglobulins, and plasma exchange.”>”’

Targeted therapeutics

Molecular characterization of APS pathogenesis led to
many potential targeted therapies. The binding of aPL
to one of the domains of f2GPI is a key pathogenic
interaction.”® The most common pathogenic mecha-
nism is the binding of aPL to the N-terminus of the
first domain of S2GPI; however, other domains are
possible targets as well.”’ Thus, blocking the binding
by peptide agents is a proposed therapeutic approach.”
The 14" international congress on aPL task force on
treatment trends recommended that peptide agents are
not ready for trials on patients yet. The committee also
recommended certain chemical modifications and
pointed out that different peptides might be needed
for different aPL manifestations.”” However, no pep-
tide therapies have been introduced to human trials yet,
though considerable information from in vitro and
in vivo studies suggests that peptides may become ther-
apeutic agents in the future. The 15 international con-
gress on aPL task force proposes that these agents
should be taken forward to formal pharmacokinetic
and toxicology studies, followed by the first-in-
man trial.

Another possible therapeutic approach is targeting
the mammalian target of rapamycin (mTOR) pathway.
The mTOR pathway plays a potential role in the devel-
opment of aPL-associated nephropathy (APSN), which
is a non-criteria manifestation of APS.**®? Sirolimus is
a potent inhibitor of the mTOR pathway used in APS
transplant recipients.®' However, inhibiting the mTOR
pathway in non-transplanted patients with impaired
renal function worsens proteinuria and glomerular
lesions and have significant side effects.®? It is also sug-
gested that sirolimus is more important than calci-
neurin inhibitors for it prevents the development of
vascular lesions.®!

Targeted intracellular mediators include mitogen-
activated protein (MAP) kinase and nuclear factor
kB (NFxB). aPL-mediated signaling transduction
involves phosphorylation of MAP at p38, leading to
the activation of NFxB. Thus, inhibition of any of
these targets is a possible therapeutic approach.’””
Several in vitro and in vivo studies suggest a therapeutic

value of different MAP and NF«xB inhibitors through
different pathways.®**

Milestone international aPL/APS
conferences

The first international symposium®® on APS was held
in London in 1984 shortly after Hughes described
APS.** Similar conferences were held every two years
to present new findings and advancements in the hunt
for the new syndrome. After fifteen years, the very first
official criteria were set for diagnosing APS in
Sapporo, Japan. The investigators considered several
clinical and laboratory features of APS but kept them
on hold, awaiting standardization and further study-
ing. Thus, these features were not included as criteria
at that time. One of the most important laboratory
features that was not included in the 1998 criteria
was the presence of af2GPI. Although it was estab-
lished in the 1990 that aCL activity was dependent on
the presence of f2GPI in most APS patients and some
even argued that f2GPI might be the relevant autoan-
tigen,* the conference concluded that adding f2GPI to
the criteria was not backed up by sufficient evidence.?!
Following the end of 9™ international symposium on
APS, the preliminary criteria, or what is commonly
known as the Sapporo criteria, was born to help clas-
sify definite APS. Going through the report, one can
notice that the investigators did not specify the level of
evidence supporting the inclusion or exclusion of cer-
tain features from the criteria. Moreover, the report
focused on criteria for definite APS only but did men-
tion other categories such as ‘probable’ or ‘possible’
APS without defining them.*' Few years after the
release of the Sapporo criteria, an argument emerged
against the use of the criteria for diagnostic purposes
for that it was only meant to be used for scientific
investigations. The argument seemed legitimate, con-
sidering that some of the Sapporo clinical criteria are
quite common, thus increasing the probability of false
positives, especially in certain patient groups. For
example, a patient with deep vein thrombosis already
fulfills a clinical criterion.®® The same applies to the
laboratory criteria, where, for example, there is an
increased frequency of aPL in the older population.*’
Despite these concerns, however, one can argue that a
diagnosis should never be based solely on the criteria
but should always be accompanied by a relevant clin-
ical picture.

In the following two conferences, the experts agreed
to keep the current criteria unchanged. In addition to
new studies in the field, Lockshin and colleagues pre-
sented a study evaluating the Sapporo criteria, which
was found to be comparable to the American College



Nour-Eldine et al.

1499

of Rheumatology (ACR) criteria for SLE.”® In addi-
tion, Piette and colleagues suggested a scheme to clas-
sify probable and possible APS.”!

The 11" international congress on aPL marked the
first updates to the Sapporo criteria. The updates tar-
geted specific points in the Sapporo criteria to increase
its sensitivity and specificity. For example, other risk
factors of thrombosis should be assessed, and APS
patients should be stratified accordingly. Those factors
include acquired and inherited causes of thrombosis.
For diagnostic purposes, a minimum of 12 weeks and
a maximum of 5years between the clinical symptoms
and the laboratory test was thought to be the best time
frame to assess the relationship between clinical mani-
festations and aPL.** The committee also discussed
features associated with APS that were not included
in the revised criteria. Although some of these features
are common in APS patients, they were not included
because they might decrease diagnostic specificity. The
committee did not adopt any term to describe APS
patients with these features but recommended that
these patients should be classified separately from the
ones fulfilling the revised criteria. For the sake of a
separate classification, the committee proposed a ter-
minology for aPL-associated cardiac disease, livedo
reticularis, and thrombocytopenia. Other associated
features were observed to be part of the main criteria.
For example, coronary artery disease and transient
cerebral ischemia were observed to fulfill the criteria
for thrombosis. The investigators also advised against
using terms such as secondary APS but rather docu-
ment the coexistence of SLE or other autoimmune dis-
eases for it has no advantage in the diagnosis or
management. The investigators also commented on
the incorrect interpretation of the pregnancy morbidity
criterion that has led to including any preterm birth.
Preterm birth might have several causes, including but
not restricted to pre-eclampsia and placental insuffi-
ciency.*® Considering the possibility of other causes
of preterm birth, one must rule out these causes
before assuming the diagnosis of APS.

One important update to the criteria was the addi-
tion of IgG and IgM af2GPI while maintaining IgG
and IgM LAC and aCL. The committee also intro-
duced the subclassification of APS patients into four
different categories depending on the laboratory crite-
ria present. They also confirmed that multiple aPL pos-
itivity is associated with a more severe course of the
disease.*’

Compared to the Sapporo Criteria, the investigators
in this consensus were more careful to add the level of
evidence following each finding. The different study
types were classified systematically and divided into
four classes, with class 1 being the most credible.
Although some experts criticized the classification

and the assignment of levels to certain studies,® it is
still an appreciated update to the Sapporo criteria.

In the 13" international consensus, the committee
released new recommendations for the management of
APS. Advances in the management of APS were dis-
cussed earlier. Later, consensuses were aimed at trying
to establish the cut off values for what determines low
and high aPL titers. For example, low aPL levels were
more associated with pregnancy morbidity compared
to thrombosis complications.”?> Moreover, considering
that different aPL assays might yield different numer-
ical values, the clinical significance of these values will
differ. Regardless of the varying risk of different levels
of aPL, experts agreed that higher antibody titers are
associated with higher risk.”

Conclusion

The fact that APS is the commonest treatable cause of
recurrent miscarriages has revolutionized the world of
obstetrics. Hughes forecasts that within years, over the
counter aPL testing kits would become available as
aPL testing is to become worldwide and routine. The
incidence of stillbirth will be greatly reduced because of
routine screening for aPL. Strokes and heart attacks in
women under 45 will also be reduced following world-
wide recognition of aPL as a risk factor. Some cases of
memory loss will be treatable, and some cases of lupus
will not be managed with steroids as APS may be
responsible for the clinical manifestations.
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