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Abstract
Purpose of Review The epidemiology of antiphospholipid syndrome (APS) is poorly understood. Here, we review the current
understanding of the epidemiology of antiphospholipid syndrome in the general population and the frequency of antiphospholipid
antibodies in the general population in patients with obstetric morbidity, arterial events, and venous thromboembolism.
Recent Findings There have been few population-based studies that estimated the prevalence and incidence of APS. The
estimated incidence and prevalence among most these studies ranged between 1 and 2 cases per 100,000 and 40 and 50 cases
per 100,000 respectively. The prevalence of antiphospholipid antibodies in patients with obstetric morbidity was 6–9%, while in
arterial events and venous thromboembolism is 9–10%.However, this data remains limited.Mortality of patients with APS is 50–
80% higher than the general population.
Summary The epidemiology of APS has been difficult to elucidate. Population-based studies patients with diverse age, racial,
and ethnic backgrounds are needed.
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Introduction

Antiphospholipid syndrome (APS) is a systemic autoimmune
disease characterized by obstetric morbidity, arterial and/or ve-
nous thrombosis in the presence of antiphospholipid antibodies

(aPL). APS is often classified as primarywhen it is not associated
with other autoimmune diseases or as secondary when it is. APS
is most associated with systemic lupus erythematosus (SLE) [1].

In 1998, the Sapporo criteria were introduced to classify
APS cases. Accordingly, an APS case is classified when at
least one clinical criterion and at least one laboratory criterion
are present [2]. Clinical criteria included either pregnancy
morbidity or vascular thrombosis. The laboratory criteria in-
cluded the presence of medium or high titers of IgG and/or
IgM of anticardiolipin (aCL) and/or lupus anticoagulant
(LAC) on two or more occasions at least 6 weeks apart. In
2006, the revised Sapporo criteria (also called Sydney criteria)
added the IgG/IgM anti-beta 2 glycoprotein 1 (anti-β2GPI)
antibody test to the laboratory criteria and the interval between
positive tests was prolonged from 6 to 12 weeks [3].

There are other clinical manifestations of APS which are
not included in the current classification criteria, the so-called
“non-criteria” manifestations [4]. These manifestations in-
clude thrombocytopenia, APS-associated nephropathy, valvu-
lar heart disease, livedo reticularis, cognitive impairment, and
others [4]. Additionally, other autoantibodies such as IgA
i so t ype s ( I gA aCL and IgA an t i -β 2GP I ) , a nd
phosphatidylserine/prothrombin complex autoantibodies
(aPS/PT), among others, have been reported but their clinical
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relevance is currently debated [4, 5]. Currently the inclusion of
some of these manifestations and novel autoantibodies into
the classification criteria is being considered.

The epidemiology of APS has been difficult to elucidate.
With an ever-evolving classification criteria, new autoanti-
bodies, and increased awareness, patients with previously un-
recognized APS may now be identified. In this review, we
summarized the current literature regarding the incidence
and prevalence of APS in the general population and the fre-
quency of positive aPL in the general population and among
those with arterial or venous thrombosis, and pregnancy
morbidity.

Epidemiology of Antiphospholipid Syndrome
in the General Population

Estimating the frequency of APS has been challenging given
the changes in the definition of the APS classification criteria,
the lack of standardization to detect aPL, differences in labo-
ratory cutoffs, and other difficulties such as confirming aPL
positivity 12 weeks after the initial measurement.

The epidemiological data remains limited, but the charac-
terization of the incidence and prevalence of APS in the gen-
eral population has improved with several new publications in
the recent years. For this review and given the paucity of data,
we included data presented in international conferences that
has not been published yet. There have been six studies esti-
mating the frequency of APS in the general population, one
from the USA, one from South America, one from Asia, and
three from Europe (Table 1). The studies have used different
methodologies or population samples, some relying on the use
of diagnostic codes as case definition while others relied on
medical record review and current classification criteria. Few
studies have been population-based, while others have been
based on regional registries or health management
organizations.

The first study to report the incidence and prevalence of
APS was from the USA. In this study, a population-based
cohort of newly diagnosed APS patients from 2000 to 2015
in Olmsted County, Minnesota, was assembled. This study
used the Rochester epidemiology project, a record-linkage
system that captures virtually all the APS cases in Olmsted
County. The Sydney 2006 criteria were used as case defini-
tion, and cases were confirmed by medical record review. The
reported annual incidence of APS was 2.1 per 100,000, while
the estimated prevalence was 50 per 100,000 population [6••].
This cohort was predominantly White (97%), and the total
number of incident cases was low. Given the close association
of SLE with APS, it is possible that—as observed in SLE—
there are differences in the frequency, clinical characteristics,
and complications of APS among different races and ethnici-
ties that this study did not capture.

The Argentinian study was presented during the American
College of Rheumatology Scientific Meeting in 2018. The
study population was a health management organization from
2000 to 2015. APS cases were included if they met the 2006
Sydney criteria. The overall incidence rate was 2.6 cases per
100,000, and the overall prevalence rate was 40.5 per
100,000. This was similar to the findings from the US study.
These findings have not been published in a peer-review pub-
lication [7].

The study from South Korea analyzed nation-wide claims
data from 2008 to 2017. The definition of APS was a clever
use of diagnostic and healthcare utilization codes. The study
defined a case as an individual with an APS-related code in
addition to two codes documenting aPL testing and prescrip-
tion of anticoagulants. The estimated incidence in this study
was 0.75 cases per 100,000, and the prevalence was 6.19 per
100,000 [8]. The incidence and prevalence of APS in this
study was remarkably lower than in the studies from the
USA or Europe. It is unclear if this difference is due to the
different racial background of the populations or due to the
strict definition used to identify the cases. This claims defini-
tion of APS has not been validated.

There have been three studies from Europe with all of them
estimating prevalence and only two estimated the incidence.
In a letter to the editor by Radin et al., the frequency of APS in
the Piedmont and Aosta Valley regions (northwest Italy) was
reported using the Regional Rare Disease Registry. The prev-
alence of APSwas 16.8 per 100,000, and the annual incidence
rate was 1.1 per 100,000 population [9]. The reported preva-
lence in this study was lower than most of the other studies. It
is unknown if all the APS cases from the region are captured
by the registry which could have led to the prevalence rate
underestimation.

Data from the United Kingdom (UK) was presented during
the American College of Rheumatology Scientific Meeting in
2019 by Rodziewicz et al. Using UK Clinical Practice
Research Datalink (CPRD), a UK population health dataset,
they identified patients with APS from 1990 to 2016 using
Read codes. The peak APS incidence was 7.5 per 100,000
women between ages 35 and 39, while the peak APS inci-
dence for men was 2.2 per 100,000 between ages 55 and 59.
The prevalence was 50 per 100,000 in females and 9.8 per
100,000 in males. Overall incidence and prevalence were not
reported. These findings have not been published in a peer-
reviewed publication and the APS Read codes have not been
validated yet [10].

The last study available from Europe used a large dataset
from Catalonia in Spain to identify patients with autoimmune
diseases including APS. From 2012 to 2017, they identified
patients with autoimmune diseases based on the presence of
one or more ICD-9 codes. The estimated prevalence of APS
was 40 per 100,000 in Catalonia. A limitation of this study is
the lack of a validated ICD-9 code to identify patients with
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APS as the available ICD-9 code includes several primary
hypercoagulable conditions besides APS. This study did not
report an incidence rate [11].

Impact of Age and Gender on the Frequency of
Antiphospholipid Syndrome

Systemic autoimmune diseases tend to be more frequent in
women, and many of them affect patients during midlife or
the reproductive years. SLE, for example, is reported to be up
to ten times more frequent in women of reproductive age [12].
Given the association of SLE with APS, it is possible that age
and gender play a role in the frequency of APS (Table 1).

The mean age of APS diagnosis reported in recent
population-based studies is around 50 years [6••, 7–9].
Earlier cohorts reported lower mean age of diagnosis such as
in the Euro-phospholipid project and the APS piedmont co-
hort [13, 14]. The UK CPRD study reported a peak age for
incidence in men of 55-59 years, whereas for women the
incidence peaked at 35-39 years [10]. Interestingly, in the
Korean nationwide population-based study, the incidence of
APS tended to increase with age only in men, peaking at ages
of 70-79. In women, the incidence peaked at ages 30-39 and
70-79 [8]. On the other hand, in the US study, the incidence
peaked in males at ages 55-64 and at 75+ years in women
[6••]. The differences in age when APS incidence peaked
could be attributed to different characteristics of the popula-
tion of each study, including different proportion of primary

versus secondary APS and perhaps differences in racial and
ethnic backgrounds.

APS incidence peaks tended to be later in life than SLE
[15]. The prevalence of aPL and the incidence of throm-
botic events increase with age, making it harder to attri-
bute the latter to the presence of aPL. Because of the
increased incidence in thrombotic events, aPL may be
tested more frequently in the elderly population, thus cre-
ating bias in these findings [16].

Childhood APS remains largely uninvestigated. The
International Pediatric APS registry and several pediatric
APS cohorts have reported a mean diagnosis age of 10 years
[17–19]. When breaking down primary and secondary pedi-
atric APS, the former occurs at a younger age while the latter
is more common during adolescent years.

There have been conflicting reports regarding the frequen-
cy of APS in males and females. For instance, in both the APS
piedmont cohort and Euro-Phospholipid cohort, the propor-
tion of women was higher than 70% [13, 20]. However, in
recent population-based studies, the proportion of female pa-
tients has been found to be between 55 and 67% and the
female to male ratio decreases after exclusion of patients with
SLE and obstetric APS, reaching close to 1:1 [6••, 7, 8]. For
example, in the UK CPRD study, the female to male ratio of
APS patients with and without SLE was 10:1 and 4:1, respec-
tively [10], whereas in the data from Spain, the overall ratio
was 2:1 [11]. In Argentina, Luissi et al. observed a 2:1 female
to male ratio with 85% of their patients having primary APS
[7]. In pediatric APS, the female tomale ratio is 1.1 [21], while

Table 1 Data on APS incidence and prevalence around the world

Author Country/
geographical area

Study
period

Case definition Sample Number
of cases

Incidence
per 100,000
(F/M)

Prevalence
per 100,000
(F/M)

Incidence
peak age (F/
M)

Duarte-Garcia
[6••]

USA/Midwestern
Olmsted county

2000–2015 Sydney 2006
criteria

Population-based
Record-linkage
system

33 2.1 (2.1/2.0) 50 (51/48) 75+/55–64

Hwang [8] South Korea 2008–2017 Diagnostic and
utilization codes
combination

Nationwide
claims
database

3088 0.75
(0.91/0.5-
9)

6.19
(7.62/4.76)

30–39 and
70–79/7-
0–79

Luissi [7] Argentina 2000–2015 Sydney 2006
criteria

Health
management
organization

53 (50
defi-
nite)

2.6 (2.9/2.0) 40.5
(NA/NA)

30–39/60–69

Radin [9] Northwest Italy
(Piedmont and
Aosta Valley)

2010–2019 Definite APS
diagnoses

Regional rare
disease registry

740 1.1 (NA/NA) 16.8
(NA/NA)

NA

Rodziewicz
[10]

UK 1990–2016 Diagnostic codes Nationwide
claims
database

2606 1.8 (7.3/2.2)* 43 (50/9.8)* 35–39/50–59

Siso-Almirall
[11]

Spain (Catalonia) 2012–2017 ICD9 codes Regional
healthcare
database

2999 NA 40 (NA/NA) NA

*Peak incidence and prevalence estimates

F female, M male, APS antiphospholipid syndrome, ICD International Classification of Diseases
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on the elderly phospholipid study, there were more males than
females with APS [22].

Mortality in Antiphospholipid Syndrome

The mortality of APS has been shown to be higher than that of
the general population both in population-based studies and in
referral cohorts. Rodziewicz et al. reported an overall APS
standardized mortality ratio (SMR) of 1.49 and 1.33 in fe-
males and males, respectively, compared to the UK general
population, thus indicating higher mortality rates among APS
patients [10]. The study from the USA also reported an SMR
among APS patients to be 1.61 compared to the general pop-
ulation, and the 10-year survival rate was 80%. [6••]. The
SMR has been slightly higher in the referral center cohorts.
In the Euro-Phospholipid project, a prospective cohort based
on multiple referral centers, the 10-year survival rate was
90.7% and the unadjusted SMR was 1.8. [20]

Frequency of Antiphospholipid Antibodies
in the General Population

Similarly, to APS, the data regarding the prevalence of aPL in
the general population is limited. The available studies have
great heterogeneity both in methodology and definitions for
aPL positivity. In Table 2, we summarized the data of aPL
measurements obtained from healthy individuals since year
2000. Most of the studies have reported an aCL prevalence
of any isotype of less than 10 % except for the studies of
individuals from the extremes of life. Most of the studies
had a higher prevalence of aCL IgG compared to IgM. In
general, the prevalence of anti-β2GPI in healthy controls has
been lower than aCL. Most of the reports have had a preva-
lence of less than 5%, and similarly to aCL, anti-β2GPI IgG is
more frequent than IgM. LAC on the other hand is present in
less than 1% of healthy controls. aCL has been reported to be
positive in as many as 50% in healthy elderly subjects [23]. In
a study of centenarians without evidence of autoimmune dis-
ease, 54.3% of the patients were positive for IgG and 8.6% for
IgM anti-β2GPI antibodies, while 20.7% were positive for
aCL-IgG and 2.6% for aCL-IgM antibodies. None was posi-
tive for LAC [24].

The frequency of aPL in children is understudied. Previous
reports showed a positivity rate of up to 25% in asymptomatic
healthy children which is usually transient and secondary to
infections or vaccination, and most children with positive aPL
do not develop symptoms [21, 25].

aPL can be associated with infectious processes. In a meta-
analysis of studies reporting frequency of aPL following viral
infections, patients with HIV and Epstein-Barr virus were 10
times more likely to develop elevated aCL antibodies com-
pared to healthy controls, while those with hepatitis C virus

(HCV) and hepatitis B had 6 and 4 times the risk, respectively.
HCV was the only virus associated with an increased risk for
developing anti-β2GPI compared to healthy controls (8% vs <
1%; RR 4.8) [26]. Recently, coronavirus disease 2019
(COVID-19) infection has been reported to be associated with
positive aPL. Among hospitalized patients with COVID-19,
LAC has been reported to be positive in as many as 45% of the
patients, while 10%were positive for either aCL or anti-β2GPI
antibodies, with even higher frequencies among those critical-
ly ill [27, 28].

Bacterial infections have been associated with positive
aCL, in particular, syphilis and leprosy. Patients with syphilis
have been found to have up to 67% aCL while the prevalence
of aCL in leprosy ranged from 21 to 67% [29].

aPL have also been associated with malignancy. A recent
systemic review of observational studies reporting aPL fre-
quency among patients with various solid tumors found that
patients with gastrointestinal and lung cancers had 5 times the
risk to develop aCL compared to healthy controls while those
with genitourinary cancers had 7 times the risk [30].
Regarding hematologic malignancies, Pusterla et al. reported
among 100 patients with lymphoma, 24% were positive for
aCL while 7% of them were positive for LAC [31]. Another
study reported that patients with lymphoma had a single, dou-
ble, and triple aPL positivity of 29.9%, 5.2%, and 0.6%, re-
spectively [32].

Pregnancy Morbidity and Prevalence
of Antiphospholipid Antibodies

Obstetric morbidity is one of the hallmarks of APS. Recurrent
pregnancy loss, fetal death, placental insufficiency, and other
adverse pregnancy outcomes have been associated with APS;
however, these obstetric manifestations are also common in
the general population and are usually multifactorial.

The data evaluating the association between these obstetric
outcomes and aPL presence is limited (Table 3). Regarding
overall pregnancy loss, Infante-Rivard et al. reported that
among women with spontaneous abortion or fetal death,
5.1% and 1.2% had positive LAC and aCL, when compared
to 3.8% and 1.5% in controls, respectively [33]. A review of
the literature summarizing 120 full texts between 1984 and
2011 found a median frequency of 8%, 5%, and 9.5% of
aCL, anti-β2GPI, and LAC, respectively, in womenwith preg-
nancy loss. In studies that separated early (< 10 weeks of
gestation) vs late pregnancy loss (≥ 10 weeks of gestation), a
median frequency of 4%, 2%, and 1% of aCL, anti-β2GPI,
and LAC was observed, respectively, in early pregnancy loss
versus 9%, 5% ,and 4% in late pregnancy loss [34•]. Higher
frequencies of aPL have been reported in women with recur-
rent early miscarriage. In women with 2 consecutive early
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miscarriages, 4% had at least one aPL, compared to 11% in
women with more than 3 recurrent early miscarriages [35].

Consistently with the results of Andreoli et al. high fre-
quencies of aPL among women with late pregnancy loss have
also been reported in recent studies [34•, 36–38]. In 582 wom-
en with fetal loss at or after 20 weeks of gestation, Silver et al.
reported 9.6% positivity of one or more antibody including
IgG/IgM aCL and anti-β2GPI. Excluding stillbirths associated
with fetal anomalies, 11.3% of patients were positive for at
least one aPL [38]. Additionally, in another case-control

multicentric study, 3 out of 7 women with stillbirth were pos-
itive for at least one aPL [36].

Regarding outcomes associated with placental insufficien-
cy, the prevalence of aPL positivity in women with late-onset
pregnancy complications associated with placental insuffi-
ciency is reported to be around 31%, compared to 10% in
those without placental insufficiency [36]. In a recently pub-
lished case-control study, women having preterm births due to
preeclampsia or placental insufficiency were more likely to
have positive aPL than controls 11.5% vs 1.4%. When

Table 2 Frequency of aPL in the general healthy population without APS diagnosis as reported in selected studies since 20001

Author, year Subjects N of
subjects

LAC
(%)

aCL(%) aCL-
IgG(%)

aCL-
IgM(%)

Anti-
β2GPI
(%)

Anti- β2GPI
IgG (%)

Anti- β2GPI
IgM (%)

Siemens,
2000 [53]

Healthy adults 200 NA 7.3 NA NA 6.7 NA NA

Rapizzi, 2000
[54]

Healthy children 100 NA 27* 26* 1* NA NA NA

Healthy adults 100 NA 7* 5* 2* NA NA NA

Healthy elderly 100 NA 16* 12* 4* NA NA NA

Ordi-Ros,
2000 [55]

Healthy controls 100 NA 0 NA NA NA NA NA

Sthoeger,
2000 [56]

Healthy controls 50 NA 0 NA NA NA NA NA

Brey, 2001
[57]

Healthy men 1360 NA NA 12.1 4.4 1.9 NA NA

Brey, 2002
[44]

Healthy women 340 12.8 18 8 9 NA NA NA

Avcin, 2001
[58]

Healthy children 61 NA 11.4 11.4 NA 6.6 3.3 NA

Blood donors 52 NA 9.6 5.7 NA 7.7 1.9 NA

Cabiedes,
2001 [59]

Healthy Children 360 NA NA 2.2 4.1 NA 3 3.3

Harrison,
2002 [60]

Healthy elderly (> 50 years) 200 NA 2 1.5 0.5 NA 1.5 0

Mclntyre,
2003 [61]

Blood donors 775 NA 2.6 NA NA NA NA NA

Palomo, 2003
[62]

Healthy controls 52 0 3.8 NA NA 1.9 NA NA

Meroni, 2004
[24]

Centenarians 77 NA NA 20 2.5 NA 54.3 8.6

Pusterla,
2004 [31]

Healthy controls 100 1 7 NA NA NA NA NA

Urbanus,
2009 [45]

Healthy women 628 0.6 NA 1 NA NA 1 NA

Font, 2011
[63]

Healthy controls 8 0 NA 0 0.4 0 0.4 0

Silver, 2013
[38]

Healthy women with live
births

1547 NA NA 1.1 3.1 NA 0.6 1.9

Gibbins,
2018 [39]

Healthy women with
uneventful pregnancies

148 1.4 NA 0 2 0 0 0

Foddai, 2020
[36]

Healthy women with
uneventful pregnancies

100 NA NA 2 NA NA 1 NA

*Cut-off value for aCL IgG and IgM were 11.6 and 7.5, respectively

LAC Lupus anticoagulant, aCL anticardiolipin antibody, anti-β2GPI anti-b2 glycoprotein antibodies, USA United States of America
1 PubMed was utilized to search for antiphospholipid antibodies/aPL and the various complications (malignancy, cancer; general population, healthy,
blood donors; infection, HCV, COVID19, viral, bacterial, parasitic). Included only studies that reported the frequency of the different aPL and were
published in 2000 or later
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separating between different outcomes associated with pla-
cental insufficiency, Andreoli et al. reported a median fre-
quency of 17% and 2% for aCL and LAC in pregnancies with
intrauterine growth restriction (IUGR), while in preeclampsia,
the median frequency was 3%, 5%, and 7% for aCL,
anti-β2GPI, and LAC, respectively [34•]. In more recent stud-
ies, the overall frequency of aPL in women of preeclampsia
ranged between 11 and 35% [36, 39]. Higher median frequen-
cies were seen in eclampsia in Andreoli review and up to 53%

of LAC positivity among patients with HELLP syndrome
[34•]. Similarly, Neagoe et al. found that 21/123 (17.1%) of
women with preeclampsia met APS criteria and the preva-
lence of APS was even higher in women with HELLP syn-
drome (33.3%) [40].

Further epidemiological studies are still needed to clarify
exactly how much pregnancy morbidity can be attributed to
APS, especially for risk stratification, prevention, and treat-
ment of patients with APS obstetric manifestations.

Table 3 Proportion of different comorbidities associated with APS and aPL positivity1

Author and
year

Subject characteristics N of
subjects

LAC
(%)

aCL (%) aCL-
IgG
(%)

aCL-
IgM
(%)

Anti-
β2GPI
(%)

Anti-
β2GPI
IgG (%)

Anti-
β2GPI
IgM (%)

Obstetric complications

Infante-Rivard.
1991 [33]

Women with spontaneous abortion or fetal
death

331 5.1 NA 1.2 NA NA NA NA

Silver, 2013
[38]

Mothers of stillbirth deliveries 582 NA NA 3.8 3.4 NA 1.9 2.7

Bowman, 2015
[37]

Women with chief complaint of pregnancy loss
(REM, fetal demise, history of SLE or VTE)

338 2.4 NA 2.4 2.1 NA 1.5 3

Gibbins, 2018
[39]

Mothers with preterm delivery due to
preeclampsia with severe features or
placental insufficiency

148 8.8 5.4 1.4 4.1 2.7 0.7 2

Benson, 2019
[35]

Women with 2 < 10 weeks miscarriages 36 2.6 0 0 0 2.8 NA NA

Women with 3 or more <10 weeks
miscarriages

76 1.1 0 0 0 13.2 5.9 7.3

Foddai, 2020
[36]

Women with late onset pregnancy
complications

100 NA NA 10 NA NA 0 NA

Thrombosis

Brey, 2001 [57] Men of Japanese ancestry with stroke 259 NA NA 1.5 8.7 2.2 16.6 3.6

Men of Japanese ancestry with MI 374 NA NA 2.4 10.2 1.3 15.8 4.6

Brey, 2002 [44] Women 15–44 years old with ischemic stroke 160 20.9 NA 14 0.6 NA NA NA

Urbanus, 2009
[45]

Women 18–49 years old with a first ischemic
stroke

175 17.1 NA 3.6 NA NA NA NA

Women 18–49 years old with a first MI 203 2 NA 1 NA NA NA NA

Chayoua, 2018
[42]

Patients 16–87 years old with non-APS
thrombosis/autoimmune controls/other
controls

204 0 0** NA NA 0** NA NA

Patients 16–87 years old with autoimmune
diseases (non-APS)

196 28.6 7.1-11** NA NA 7.1–11** NA NA

Controls 16–87 years old referred for
subfertility and long PTT

193 8.3 1.6-3.1** NA NA 1.6–3.1** NA NA

Kearon, 2018
[64]

Patients 18–50 years old with a first
unprovoked VTE

307 26.2 8.9 4 3.7 1 NA NA

Miranda,
2020***
[41••]

Patients 18–50 years old with a first
unprovoked VTE

524 3.2 6.1 NA NA 3.8 NA NA

*Median % among studies included. **Range depending on assay used for triple positivity. ***Percentages calculated for the total number of subjects in
the study

LAC lupus anticoagulant, aCL anticardiolipin antibody, anti-β2GPI anti-b2 glycoprotein antibodies, MI myocardial infarction, CVE cardiovascular
event, TIA transient ischemic attack, APS antiphospholipid syndrome, REM recurrent early miscarriage, SLE systemic lupus erythematosus, PTT partial
thromboplastin time, VTE venous thromboembolism
1 PubMed was utilized to search for antiphospholipid antibodies/aPL and the various complications (obstetric, pregnancy, preterm, stillbirth, preeclamp-
sia, placental rupture; thrombosis, arterial, venous). Included only studies that reported the frequency of the different aPL
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Venous Thromboembolism and Prevalence
of Antiphospholipid Antibodies

Among all the manifestations of APS, venous thrombo-
embolism (VTE) is the most frequent. In a recent cross-
sectional population-based study performed in Canada,
491 incident patients with unprovoked VTE between ages
18 and 50 met the revised Sapporo criteria for APS. Of
these, 59.1% were single positive for aPL while 25% and
15.9% were double and triple positive, respectively. Only
10 patients (22.7%) had a known associated autoimmune
disease, 4 (9%) had other risk factors for thrombosis and
36.4% were on oral contraceptives [41••]. Similarly, in a
prospective cohort of 307 patients with first unprovoked
VTE, 8.9% had the same positive aPL on more than one
occasion, meeting criteria for APS [42]. A review ob-
served that around 9.5% of patients with VTE had posi-
tive aPL; however, most of the studies included did not
differentiate between provoked and unprovoked VTE and
APS was not confirmed in most of the cases [34•].

Arterial Events and Prevalence
of Antiphospholipid Antibodies

Arterial thromboembolism (ATE) is less common than
VTE but can be life-threatening. The cerebral arteries
are the most frequently involved in APS. Although less
frequently, APS patients are at increased risk of myocar-
dial infarction (MI), renal artery thrombosis, mesenteric
ischemia, retinal artery thrombosis, and limb ischemia
due to arterial thrombosis.

There are multiple studies evaluating the frequency of aPL
and APS among patients with cerebrovascular disease, espe-
cially among young patients. One study observed that in pa-
tients < 69 years of age with their first episode of stroke, 22%
met criteria for APS [43]. Supporting these facts, a population-
based study, reported a positive aCL antibody or LAC in
42.1% of women less than 44 years old with a stroke. A
relative odds of stroke in women with aCL antibody or LAC
was found to be 1.87 (95% CI 1.24 to 2.83; P = 0.0027) [44].
Consistently, in the RATIO study, a multicentric case-control
population-based study evaluating women aged less than 50
with a cardiovascular event (CVE), presence of LAC, aCL
IgG, and anti-β2GPI antibodies was observed in 17%, 3.5%,
and 2.3% of 175 women with stroke, respectively [45]. A
meta-analysis that pooled data from 5217 young patients with
a cardiovascular event (CVE) and healthy controls from 43
studies found an overall aPL frequency of 17.4% (range 5–
56%) among patients with any CVE, 11.7% (range 2–45%)
among patients with TIA, and 17.2% (range 2–56%) in pa-
tients with stroke [46•].

Less frequently, MI is seen in 1–5.6% of APS patients
[6••, 14, 47–49]. MI can be the initial manifestation of APS
and is a common cause of MI with nonobstructive coronary
arteries [50]. Other forms of coronary artery disease, like un-
stable angina, have also been associated with APS [51].
Urbanus et. al. from the RATIO study found a 3% prevalence
of positive LAC, 1% of positive aCL IgG, and 1.5% of pos-
itive anti-β2GPI among 203 young women with MI [45]. In
805 patients younger than 75 years hospitalized for an MI,
Grosso et al. observed prevalence of 10 and 11% for positive
IgG anti-β2GPI and IgG aCL antibodies, respectively [52].

Conclusions

Our understanding of the epidemiology of APS remains lim-
ited, and many challenges and gaps in knowledge remain. The
estimated incidence and prevalence ranges between 1 and 2
cases per 100,000 and 40 and 50 cases per 100,000, respec-
tively. The mortality of patients with APS is 50–80% higher
than the general population. aPL may be associated with up to
10% of the cases of obstetric morbidity, arterial events, and
venous thromboembolism. The data however remains limited
and fraught with methodological issues. The clinical hetero-
geneity of APS is not fully captured by the current criteria,
which can lead to underestimation of the true burden of the
disease in the population. Thrombosis and obstetric morbidity
are often multifactorial; therefore, attribution of these clinical
manifestations to APS can be challenging in some cases, par-
ticularly in advanced age, or in the presence of infections and/
or malignancy. Moreover, it remains to be elucidated if the
frequency of APS among different racial and ethnic groups is
different as is in the case of SLE. Larger population-based
studies with diverse racial and ethnic groups are needed. As
the classification criteria continues to evolve, it is likely that
patients currently undiagnosed or classified differently may be
reclassified as APS patients in the future; therefore, our cur-
rent estimation of APS incidence and prevalence will continue
to evolve.
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