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Abstract 

Background:  Antiphospholipid syndrome (APS) is characterized by episodes of thrombosis, obstetric morbidity or 
both, associated with persistently positive antiphospholipid antibodies (aPL). Studying the profile of a rare disease in 
an admixed population is important as it can provide new insights for understanding an autoimmune disease. In this 
sense of miscegenation, Brazil is characterized by one of the most heterogeneous populations in the world, which is 
the result of five centuries of interethnic crosses of people from three continents. The objective of this study was to 
compare the clinical and laboratory characteristics of Brazilian vs. non-Brazilian primary antiphospholipid syndrome 
(PAPS) patients.

Methods:  We classified PAPS patients into 2 groups: Brazilian PAPS patients (BPAPS) and PAPS patients from other 
countries (non-BPAPS). They were compared regarding demographic characteristics, criteria and non-criteria APS 
manifestations, antiphospholipid antibody (aPL) profile, and the adjusted Global Antiphospholipid Syndrome Score 
(aGAPSS).

Results:  We included 415 PAPS patients (88 [21%] BPAPS and 327 [79%] non-BPAPS). Brazilian patients were signifi‑
cantly younger, more frequently female, sedentary, obese, non-white, and had a higher frequency of livedo (25% 
vs. 10%, p < 0.001), cognitive dysfunction (21% vs. 8%, p = 0.001) and seizures (16% vs. 7%, p = 0.007), and a lower 
frequency of thrombocytopenia (9% vs. 18%, p = 0.037). Additionally, they were more frequently positive for lupus 
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Background
Antiphospholipid syndrome (APS) is characterized by 
episodes of thrombosis, obstetric morbidity or both, 
associated with persistently positive antiphospholipid 
antibodies (aPL), namely lupus anticoagulant (LA), 
IgG or IgM anticardiolipin (aCL), and IgG or IgM anti-
ß2-glycoprotein I (aß2GPI). According to the Sydney 
criteria, one must have at least one clinical criterion 
(arterial, venous or small vessel thrombosis and/or 
pregnancy morbidity) and one laboratory criterion (at 
least 1 positive aPL on 2 measures of at least 12 weeks 
apart) to be classified as APS [1]. APS can be further 
classified as primary (PAPS), when occurring without 
any underlying autoimmune disorder, or secondary/
associated, when associated with chronic inflammatory 
conditions [2].

AntiPhospholipid Syndrome Alliance for Clinical Tri-
als and InternatiOnal Networking (APS ACTION) is 
an organization that encompasses a group of scientists 
interested in APS, based in different countries. One of 
the main objectives of APS ACTION is to maintain an 
international aPL/APS registry and sample collection 
with longitudinal follow-up of aPL-positive patients 
worldwide [3].

Studying the profile of a rare disease in an admixed 
population is important as it can provide new insights for 
understanding an autoimmune disease [4]. For instance, 
genome wide association studies in Amerindian ances-
try population with systemic lupus erythematosus (SLE) 
has brought new insights in the delineation of the genetic 
knowledge of the disease [4]. In this sense of miscegena-
tion, Brazil is characterized by one of the most hetero-
geneous populations in the world, which is the result of 
five centuries of interethnic crosses of people from three 
continents [5].

Given that only a few studies evaluated geographi-
cal differences in clinical characteristics among APS 
patients, the main objective of this paper was to evalu-
ate the epidemiological, clinical, and laboratory profile of 
patients with PAPS from Brazil in comparison to those 

from other countries with the data included in the APS 
ACTION clinical database and repository (“Registry”).

Methods
This cross-sectional study was performed using data from 
the APS ACTION Registry. The study protocol was sub-
mitted for approval by the APS ACTION Committee. All 
patients included in this study signed a written informed 
consent during APS ACTION Registry recruitment.

For this analysis, in order to minimize confounding 
factors, we included only PAPS patients who fulfilled 
the Sydney classification criteria [1] aged 18  years old 
or older. Patients with APS associated with SLE or other 
autoimmune diseases, those with isolated aPL positivity 
without clinical criteria manifestations for APS, or those 
with insufficient data were excluded. Data was locked as 
of February 2nd, 2019.

First, we classified patients into two groups: (1) patients 
from Brazil (BPAPS); and (2) patients from other coun-
tries (non-BPAPS). The groups were compared regard-
ing demographic profile (age, sex, and ethnicity), clinical 
criteria (thrombotic and/or obstetric event), frequency of 
arterial and venous thrombosis, non-criteria manifesta-
tions (skin ulcers, livedo reticularis, thrombocytopenia, 
aPL nephropathy, cognitive dysfunction, and seizures), 
aPL profile (LA, aCL, aß2GPI, and triple aPL positivity), 
and risk factors for thrombosis at baseline (sedentary 
lifestyle, obesity, hypertension, hyperlipidemia, diabetes, 
smoking, and malignancy). Double positivity was defined 
as positivity to 2 of any of the 3 criteria aPL, irrespective 
of isotype. Triple positivity was defined as positivity to all 
3 criteria aPL, irrespective of isotype. The adjusted Global 
Antiphospholipid Syndrome Score (aGAPSS), which is a 
surrogate marker for thrombosis, was calculated for each 
individual by the sum of the following criteria: 1 point for 
hypertension, 3 points for dyslipidemia, 4 points for LA 
positivity, 5 points for aCL (IgG or IgM) positivity, and 4 
points for aß2GPI (IgG or IgM) positivity [6].

To be included in the APS ACTION Database, patients 
were persistently positive for at least one aPL within 

anticoagulant (87.5% vs. 74.6%, p = 0.01), and less frequently positive to anticardiolipin (46.6% vs. 73.7%, p < 0.001) and 
anti-ß2-glycoprotein-I (13.6% vs. 62.7%, p < 0.001) antibodies. Triple aPL positivity was also less frequent (8% vs. 41.6%, 
p < 0.001) in Brazilian patients. Median aGAPSS was lower in the Brazilian group (8 vs. 10, p < 0.0001). In the multivariate 
analysis, BPAPS patients still presented more frequently with livedo, cognitive dysfunction and sedentary lifestyle, and 
less frequently with thrombocytopenia and triple positivity to aPL. They were also less often white.

Conclusions:  Our study suggests a specific profile of PAPS in Brazil with higher frequency of selected non-criteria 
manifestations and lupus anticoagulant positivity. Lupus anticoagulant (not triple positivity) was the major aPL predic‑
tor of a classification criteria event.

Keywords:  Antiphospholipid syndrome, Primary antiphospholipid syndrome, Antiphospholipid antibodies, Lupus 
Anticoagulant, Anticardiolipin antibodies, Anti-beta-2 glycoprotein I antibodies
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12 months prior to the entry, defined as: LA test positiv-
ity was based on the International Society on Thrombosis 
and Haemostasis guidance; aCL and aß2GPI was con-
sidered positive if ≥ 40 units or above the 99th percen-
tile [1]. Patients who were positive to all criteria aPL are 
described as triple positive.

All criteria and non-criteria APS manifestations and 
conventional cardiovascular risk factors (such as hyper-
tension, diabetes, hyperlipidemia, and smoking) were 
recorded according to the definitions presented in the 
APS ACTION International Clinical Database & Reposi-
tory Standard Operating Procedures: (a) Thrombocyto-
penia: platelets < 100,000 per microliter tested twice at 
least 12  weeks apart, (b) Cognitive dysfunction: consid-
ered present if there was clinical suspicion or abnormal 
neuropsychiatric testing; (c) Seizures: considered pre-
sent if they were not provoked or symptomatic crises 
(for example, caused by hypoglycemia) and needed drug 
therapy; (d) Livedo reticularis: its presence was recorded 
as positive or negative; (e) Sedentary lifestyle: < 30  min 
daily of physical activity; (f ) Obesity: body mass index 
(BMI) ≥ 30  kg/m2; (g) Hypertension: systemic blood 
pressure ≥ 140/90  mmHg on two or more occasions or 
the use of anti-hypertensive medications; (h) Diabetes 
mellitus: serum glucose ≥ 126  mg/dL, oral glucose tol-
erance test (OGTT) ≥ 200  mg/dL or HbA1c ≥ 6.5% on 
two or more occasions, random glucose test ≥ 200  mg/
dL in the presence of symptoms or signs of insufficient 
insulin, or the use of diabetes medications; (i) Hyperlipi-
demia: total cholesterol > 200  mg/dL, LDL-c > 130  mg/
dL, triglycerides > 150 mg/dL or the use of lipid-lowering 
medications.

We performed a univariate analysis comparing patients 
from Brazil with those in other countries, using Student’s 
t test, Mann–Whitney U test, chi-square test and Fish-
er’s exact test, when applicable. Normality was evaluated 
using the Kolmogorov–Smirnov test. The significance 
threshold was set at 5%. We then performed a multivari-
ate analysis using a model that included age, gender, race 
and variables with p < 0.10 in the univariate analysis.

Results
We identified 415 PAPS patients in the APS ACTION 
Registry that met inclusion criteria for PAPS; of them, 88 
(21.2%) were BPAPS and 327 (78,8%) were non-BPAPS 
patients. The epidemiological, clinical, and laboratory 
profile of the two groups were summarized in Table  1. 
The distribution of patients by countries/regions (exclud-
ing Brazil) was the following: Europe (N = 208; 63.6%), 
United States (N = 88; 26.9%), Canada (N = 8; 2.4%), 

Jamaica (N = 2; 0.6%), Asia (N = 17; 5.2%), and Australia 
(N = 4; 1%).

The overall mean age was 50.1 ± 13.1  years. The 
mean age for Brazilian patients was 47.6 ± 11.3  years 
vs. 50.7 ± 13.3  years for those from other countries 
(p = 0.048). Female gender was the most common in 

Table 1  Demographics, clinical and laboratory characteristics of 
Brazilian APS patients versus other regions

Bold font refers to statistically significant differences found between groups

APS antiphospholipid syndrome, CAPS catastrophic antiphospholipid syndrome, 
aPL antiphospholipid antibodies

*N = 56; **N = 213

Brazil
(n = 88)

Other Regions
(n = 327)

p-value

Demographics

Age 47.6 ± 11.3 50.7 ± 13.3 0.048
Sex (female) 70 (79.5%) 213 (65.1%) 0.01
Ethnicity (non-white) 61 (69.3%) 61 (23.3%) < 0.001
Criteria APS manifestations

Thrombotic APS 62 (70.5%) 239 (73.1%) 0.62

Thrombotic + Obstetric APS 20 (35.7%)* 41 (19.2%)** 0.25

History of any arterial events 37 (42%) 141 (43%) 0.86

History of any venous events 53 (60.2%) 164 (50.2%) 0.09

Catastrophic APS 0 (0.0%) 4 (1.2%) 0.30

Non-criteria APS manifestations

Skin ulcers 6 (6.8%) 16 (4.9%) 0.47

Livedo 22 (25.0%) 34 (10.4%) < 0.001
Thrombocytopenia 8 (9.1%) 60 (18.3%) 0.037
aPL Nephropathy 3 (3.5%) 12 (4.0%) 0.86

Cognitive dysfunction 18 (20.5%) 26 (8.0%) 0.001
Seizures 14 (15.9%) 22 (6.7%) 0.007
aPL profile

Lupus anticoagulant (LA) 77 (87.5%) 244 (74.6%) 0.01
Anticardiolipin Antibodies 
(aCL)

41 (46.6%) 241 (73.7%)  < 0.001

Anti-Beta2-Glycoprotein1 
(aB2GPI)

12 (13.6%) 205 (62.7%)  < 0.001

LA Only 45 (51.1%) 64 (19.6%)  < 0.001
aCL Only 8 (9.1%) 23 (7.0%) 0.52

aB2GPI Only 0 (0.0%) 13 (4.0%) 0.057

Double aPL positive 28 (31.8%) 91 (27.8%) 0.46

Triple aPL positive 7 (8.0%) 136 (41.6%)  < 0.001
Baseline thrombotic risk factors

Sedentary lifestyle 71 (80.7%) 110 (33.6%)  < 0.001
Obesity 32 (36.4%) 72 (22.0%) 0.006
Hypertension 31 (35.2%) 99 (30.3%) 0.37

Hyperlipidemia 21 (23.9%) 91 (27.8%) 0.46

Diabetes 3 (3.4%) 21 (6.4%) 0.28

Smoking (ever) 25 (28.4%) 117 (35.8%) 0.20

Malignancy 0 (0.0%) 3 (0.9%) 0.37
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both groups (79.5% vs. 65.1%, p = 0.01), and non-Cau-
casian patients were more frequently described in the 
BPAPS (69.3% vs. 23.3%, p < 0.001).

There was no significant difference between BPAPS and 
non-BPAPS regarding the clinical APS criteria. The rates 
of arterial and venous events were 42% vs. 43% (p = 0.86) 
and 60% vs. 50% (p = 0.09), respectively. Concomitance 
of  obstetric APS manifestations was found in 36% of 
thrombotic  BPAPS (vs. 19% of non-BPAPS, p = 0.25). 
Cognitive dysfunction (CD) (21% vs. 8%, p = 0.001) and 
seizures (15.9% vs. 6.7%, p = 0.007) were more frequent 
in BPAPS when compared to non-BPAPS. In contrast, 
BPAPS patients were less likely to develop thrombocyto-
penia (9% vs. 18.3%, p = 0.037).

Analysis of the antibody profile showed that BPAPS 
had a higher frequency of lupus anticoagulant (87.5% vs. 
74.6%, p = 0.01), and a lower frequency of aCL (46.6% vs. 
73.7%, p < 0.001) and aB2GPI (13.6% vs. 62.7%, p < 0.001). 
When assessing the presence of a single antibody, 
patients with only aCL (9.1% vs. 7.0%, p 0.52) and only 
aß2GP1 (0 vs. 4.0%, p 0.52) were similar in both groups. 
However, patients with only LA positivity were more fre-
quent in the BPAPS (51.1% vs. 19.6%, p < 0.001). The rates 
of double aPL-positivity were similar between groups 
(31.8% vs. 27.8%, p 0.46), but triple aPL-positivity was 
less frequent in BPAPS (8% vs. 41.6%, p < 0.001).

BPAPS patients were more often sedentary (81% vs. 
33.6%, p < 0.001) and obese (36.4% vs. 22%, p = 0.006). 
No significant difference was found between the groups 
in relation to baseline thrombotic risk factors, such as 
hypertension (35.2% vs. 30%, p = 0.37), hyperlipidemia 
(23.9% vs. 27.8%, p = 0.46), diabetes (3.4% vs. 6.4%, 
p = 0.28), ever smoking (28.4% vs. 35.8%, p = 0.20), and 
malignancy (0.0% vs. 0.9%, p = 0.37).

Finally, the median aGAPSS was 8 (IQR 4–9) for BPAPS 
and 10 (IQR 8–13) for non-BPAPS patients, which was 
statistically significant (p < 0.0001).

For the multivariate analysis, the model included 
age, gender, race, livedo, thrombocytopenia, cognitive 

dysfunction, obesity and triple positivity. After adjust-
ment, BPAPS still presented more frequently with livedo, 
cognitive dysfunction and sedentary lifestyle, and less 
frequently with thrombocytopenia and triple positivity 
to aPL. Also, the BPAPS population was less often white. 
The odds ratio (OR) for each variable is presented in 
Table 2.

Discussion
This is the first study that compares the epidemiologi-
cal, clinical, and laboratory profile of PAPS patients from 
a genetically diversified country, such as Brazil, with 
patients from other countries.

We found that, even though non-BPAPS patients had 
a greater proportion of triple aPL-positivity, the rates 
of arterial and venous thrombotic events did not differ 
between BPAPS and non-BPAPS groups. Our study iden-
tified that BPAPS patients had a higher frequency of LA 
and a lower frequency of aCL and aβ2GPI. Additionally, 
the most frequent single isolated aPL in the BPAPS group 
was LA. This particular aPL profile was also previously 
reported in another Brazilian cohort [7].

It is widely known that LA is the aPL associated with 
the highest risk of thrombosis in APS patients [8, 9]. In a 
recently published study, Yin et al. analyzed 456 patients 
(66 APS patients vs. 390 controls) and found that iso-
lated LA positivity was a strong predictor of vascular 
thrombosis (OR 7.3, CI95% 3.3–16.1), even better than 
triple positivity (OR 4.3, CI95% 1.6–12.2) [10]. Also, in 
previously published studies, LA, not triple positivity, 
was associated with a higher risk of thrombosis [11] and 
obstetric complications [12] in SLE patients. Thus, since 
rates of thrombotic events were similar between groups, 
we hypothesize that the lower triple positivity rates in the 
Brazilian group could be offset by its higher frequency of 
LA [13].

Previous Brazilian studies have also shown a high prev-
alence of livedo in APS patients [14]. Interestingly, in our 
cohort, livedo was more prevalent in BPAPS (25%), when 

Table 2  Results of the multivariate analysis of BPAPS versus non-BPAPS patients

Model: age, gender, race, livedo, thrombocytopenia, cognitive dysfunction, sedentary lifestyle, triple positivity to aPL

Variable Odds ratio Confidence interval 95% Adjusted p value

Lower limit Upper limit

White 0.09 0.05 0.18 < .001

Livedo reticularis 2.33 1.32 4.13 .004

Thrombocytopenia 0.34 0.12 0.92 .034

Cognitive dysfunction 1.49 1.03 2.17 .037

Sedentary lifestyle 7.30 3.72 14.35 < .001

Triple positive 0.08 0.03 0.22 < .001
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compared to non-BPAPS (10.4%). Considering that livedo 
is sensitive to cold exposure [15] and usually easier to be 
diagnosed in Caucasian patients due to skin contrast, it 
is intriguing that Brazilian patients present a higher fre-
quency of livedo. A recent study on SLE patients found 
that all patients with livedo were positive to LA. Since LA 
positivity was higher in the BPAPS groups, this specific 
aPL profile may have contributed to the higher frequency 
of livedo in our cohort [16]. Further studies could help 
to elucidate the pathophysiological aspects of this APS 
vasculopathy.

In our study we also observed a lower frequency of 
thrombocytopenia in APS patients from Brazil (9.1% vs. 
18.3%). These findings corroborate with previous reports 
that showed a frequency of 8.9% of thrombocytopenia in 
BPAPS patients [7]. The prevalence of thrombocytopenia 
in other countries varied more widely, ranging from 6 to 
44% according to the cohort [17]. Genetic background 
could be a possible explanation for these differences.

Regarding neurological non-criteria manifestations, 
we found that the prevalence of seizures and cognitive 
dysfunction in the Brazilian population was significantly 
higher than that of the group of patients from other 
countries (15.9 vs. 6.7%, and 20.5 vs. 8.0%, respectively). 
In the Euro-Phospholipid Project study, a similar preva-
lence of seizures (7%) was observed in the European 
population of APS patients [3]. Regarding CD, Rosa et al. 
described an even higher prevalence of this manifestation 
in BPAPS patients (31.8%). In this study, the prevalence 
of CD in the matched healthy control group was only 5%, 
which suggests that this finding cannot be solely attrib-
uted to socioeconomic and educational conditions [18].

The proportion of non-white and female patients was 
higher in the BPAPS groups. There was also a statistically 
significant difference in the mean age between groups, 
but with no clinical relevance. Patients with APS have a 
high prevalence of metabolic syndrome, similar to other 
autoimmune diseases [19]. We observed that PAPS 
patients from Brazil were more often obese and seden-
tary when compared to the group of patients from other 
countries. In this regard, both genetic, environmental 
and socioeconomic status can be responsible for the dif-
ferences found herein.

Our findings highlight the importance of considering 
the interethnic variations between different countries 
for decision making in PAPS. Especially for Brazilian 
patients, which were the focus of this study, we were able 
to understand their particularities, and this may help to 
stratify better their recurrence risk and provide better 
treatments based on that.

Our study has limitations. First, it was a retrospective 
analysis of records from a database, with a cross-sec-
tional design; however, future analysis of the registry 

with prospective design will provide more reliable data. 
Second, aPL tests were performed locally in each center, 
not in the APS ACTION core labs; similarly, we will 
investigate geographical differences in the future based 
on core laboratory aPL data. Third, enrollment in APS 
ACTION is at the discretion of the investigator without 
requirement that, for example, all consecutively seen 
patients with aPL antibodies are enrolled allowing for 
biases across centers. However, no a priori reason for 
this to consequentially vary by geography. Fourth, while 
a referral bias cannot be totally ruled out, one should 
consider that most of the APS ACTION centers are 
mostly tertiary referral academic hospitals, all equally 
receiving the most severe cases of the syndrome, which 
may have led to selection bias and reduced external 
validity. Fifth, some variables were assessed subjectively 
(for example, sedentary lifestyle and cognitive dysfunc-
tion); nonetheless, since these data are derived from a 
registry, we were not able to reassess them with specific 
instruments throughout the conduction of this study. 
Finally, the database used did not provide information 
about the number of events per patient nor the rates of 
thrombosis in the presence of adequate anticoagulation 
for each group.

Conclusions
Our study suggests differences in the clinical and labo-
ratory profile of patients with PAPS in an admixed pop-
ulation. In Brazil, PAPS occurs more often in women 
of non-white ethnicity, and patients are more seden-
tary and obese. Non-criteria manifestations, such as 
livedo, cognitive dysfunction and seizures, were more 
frequently reported in these patients. They also had a 
higher frequency LA, and a lower frequency of aCL, 
aβ2GPI, and triple aPL-positivity. This specific Brazil-
ian aPL profile (high frequency of isolated LA, even 
with low frequency of triple positivity) may explain 
the comparable rates of vascular thrombosis between 
both groups. Further studies should explore potential 
genetic differences between homogenous and admixed 
APS populations.
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