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Abstract

Objectives: To describe the characteristics of patients with antiphospholipid syndrome (APS) in an Asian clinical practice
setting.

Methods: We conducted a single-center, retrospective study of APS patients attending the rheumatology or hematology
clinics, between January 2012 and December 2016.

Results: There were 450 patients suspected of having APS referred to our clinics. Seventy-four (16.4%) were diagnosed
of APS, 51% of which were definite. Fifty-two (70%) patients were classified as primary APS, 50% of which were definite
APS. The most common clinical manifestation was stroke (33%), followed by deep vein thrombosis of the lower extremities
(30%) and pulmonary embolism (19%). Hypertension and the presence of at least one established cardiovascular risk
factor were independently associated with stroke. Seven (9%) patients had multiorgan thrombosis as their first presentation
of APS, 71% of which ultimately suffered from permanent organ damage or died of severe thrombosis, despite not fulfill-
ing the criteria for ‘definite’ catastrophic APS (CAPS). Late fetal loss was the most prevalent obstetric complication. The
majority of patients (79%) tested positive for lupus anticoagulant (LAC), while only 32% tested positive for anti-cardiolipin
antibodies. Triple positive profile was documented in 14% of the cohort. Overall, recurrent thrombosis and bleeding com-
plications were recorded in 9% and 28%, respectively.

Conclusion: APS patients in central Thailand demonstrated high prevalence of stroke, late fetal loss, LAC positivity, and
multiorgan thrombosis at first presentation, leading to poor outcomes.
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Introduction

Antiphospholipid syndrome (APS) is a systemic autoim-
mune disease, characterized by vascular thrombosis or obstetric
complications, in conjunction with persistent antiphospholipid
antibodies (APL).! According to the updated Sapporo classifi-
cation criteria, a diagnosis of APS requires one clinical criteria,
thrombosis or pregnancy morbidities, and at least one positive
test for APL, on two occasions.” Approximately 1% of APS
patients develop catastrophic APS (CAPS), defined as having
thrombosis in three or more organs in less than a week, and
histological confirmation of small vessel thrombosis in at least

one of the organs involved.> APS led to a mortality rate of 9%
over a 10-year period in the Euro-phospholipid study,* but the
rate could be as high as 37% in cases of CAPS.’ In addition, 20%
of APS patients also suffered from permanent organ damage,
most prominently in the central nervous system.

Since APS is an uncommon disease, the data on clinical fea-
tures and outcomes of APS patients remains limited, especially
in Asian populations. Furthermore, the existing studies of Asian
APS demonstrate highly diverse clinical features between ethnic
groups.”'? Stroke was the most common thrombotic event in
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Singaporean and Japanese studies, while venous thrombosis of
the lower limbs was the most common in Indian, Chinese and
Malaysian studies. Late fetal loss was the most common preg-
nancy complication in Japanese and Indian populations, but
early fetal loss was the most prevalent in other ethnic groups. As
a result, we aim to determine the clinical characteristics of Thai
patients with APS in a real-world clinical care setting.

Methods

Between January 2012 and December 2016, 450 patients
with either thrombosis or obstetric complications, and at least
one APL testing were referred to rheumatology and hematology
clinic at Thammasat University Hospital. Patients were identi-
fied from diagnosis coding of D68.5 through D68.9 according to
the 10* version of the International Statistical Classification of
Diseases and Related Health Problems (ICD-10) and electronic
laboratory database for APL testing.

Medical records were reviewed manually to identify patients
diagnosed with APS. We included patients who fulfilled the
2006 updated Sapporo classification criteria for APS? (definite
APS), as well as patients who fulfilled the clinical criteria, tested
positive for APL in at least one occasion, and were treated as
APS by a rheumatologist or a hematologist (probable APS).
Patients whose thrombotic events or obstetric complications
could be explained by other causes were excluded.

The following data were collected: patient demographics,
clinical manifestations, obstetric complications, duration be-
tween disease onset and diagnosis, comorbidities, coexisting
autoimmune disease, risk factors for thrombosis, established
cardiovascular risk (CV) factors, triggering factors, immu-
nological profiles, treatment, duration of follow-up, recurrent
thrombosis, bleeding complication and death.

Thrombosis was confirmed by appropriate imaging or his-
tological studies. Multiorgan thrombosis was defined as involv-
ing at least two organ systems at disease onset. Patients with
pulmonary embolism (PE) and deep vein thrombosis (DVT)
of lower extremities, however, were not counted as having
multiorgan thrombosis due to the high prevalence of their
coexistence in general population.” Classification of ‘definite
CAPS’ and ‘probable CAPS’ was made based on the 2003 pre-
liminary criteria for CAPS™ and the 2010 updated diagnostic
algorithms." Systemic lupus erythematous (SLE) was diagnosed
based on the 1997 updated American College of Rheumatolo-
gy revised criteria.'® Stroke patients included those who had
cerebral infarction or transient ischemic attack (TIA) as a re-
sult of intracranial or precerebral artery thrombosis. Obstetric
complications were divided into early fetal loss (before the 10™
week of gestation), late fetal loss (at or beyond the 10" week
of gestation), and premature birth (before the 34 weeks of
gestation). Established CV risk factors were defined as having
hypertension (systolic blood pressure > 140 mmHg or diastolic
blood pressure > 90 mmHg or receiving treatment), dyslipid-
emia (low-density lipoprotein cholesterol > 140 mg/dl or re-
ceiving treatment), diabetes mellitus (hemoglobin A1C > 6.5%
or receiving treatment), active cigarette smoking, body mass
index > 30 kg/m? or estimated glomerular filtration rate < 60
ml/min.

According to the recommendations by the International
Society on Thrombosis and Hemostasis (ISTH),"” diluted Rus-
sell's viper venom time and silica clotting time assays were
performed, using Automated Coagulation Laboratory-7000
(Bedford, MA, USA). Three steps of LAC tests included screen-
ing, mixing and confirmatory tests. Anti-cardiolipin (ACL) and
anti-p2 glycoprotein I (af2GPI) were measured using a com-
mercially available ELISA kit (Euroimmun, Germany), with a
cutoff value of > 40 GPL or MPL for ACL and a cutoff value at
the 99th percentile of healthy individuals for af2GPIL.

Categorical variables were expressed as frequency and per-
centage, while continuous variables were expressed as mean
and standard deviation. The comparison was calculated using
chi-square, Fisher’s exact test or student’s t test, as appropriate.
Factors associated with stroke were identified using univariate
logistic regression analysis. The variables with a p-value < 0.2
were then entered into a multivariate logistic regression model.
Statistical analysis was done using SPSS software package ver-
sion 16.0.

Compliance with ethical standards: This study was ap-
proved by the Human Research Ethics Committee of Thamma-
sat University No.1 (Faculty of Medicine) in accordance with the
Declaration of Helsinki. Certificate of approval No.196/2558,
study ID: MTU-EC-IM-1-171/58. For this type of study, in-
formed consent is not required.

Results

Of the 450 patients suspected to have APS, 74 (16.4%) met
our inclusion criteria and were subsequently included into
analyses. Among the 74 patients included, 38 (51.4%) patients
were classified as definite APS and 36 (48.6%) as probable
APS. There was no statistical difference between the two
groups (Table 1). Fifty-two (70.3%) patients were categorized
as having primary APS. Among the 22 patients diagnosed with
APS associated with autoimmune rheumatic disease (ARD), 21
patients had SLE and one patient had polymyositis. The mean
duration between the disease onset and the diagnosis was 5.9
months. Hypertension, dyslipidemia and cigarette smoking
were the most common established CV risk factors, with 41
(55.4%) patients having at least one risk factor.

Vascular thrombosis was documented in 69 (93.2%) pa-
tients, with 33 (47.9%) having venous thrombosis, 28 (40.6%)
having arterial thrombosis, 5 (7.2%) having thrombosis of the
small vessels, and 3 (4.3%) having mixed venous and arterial
thrombosis. Nevertheless, the most common clinical manifes-
tation in our cohort was arterial stroke, followed by DVT of the
lower extremities, and PE. A cumulative distribution of specific
thrombosis locations is shown in Table 1 and Figure 1a.

Seven (9.5%) patients had multiorgan thrombosis (Table 2).
Based on the 2003 preliminary criteria for CAPS and the 2010
updated diagnostic algorithm, none was defined as definite
CAPS, but two patients could be classified as probable CAPS
(one with thrombosis of three organs but no microthrombosis,
and another with thrombosis of two organs, one of which had
microthrombosis). Multiorgan thrombosis occurred frequently
in the young and the elderly, as 3 (42.9%) patients were 18 years
old or younger, and 3 (42.9%) patients were 60 years or older.
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Table 1. Patient characteristics

Patient characteristics Overall (n =74) Definite APS (n = 38) Probable APS (n = 36) p-valuet
Age (years), mean + SD 41.6+17.3 41.3+16.6 419+ 182 NS
Female (%) 50 (67.6) 24 (63.2) 26 (72.2) NS

Comorbidities and cardiovascular risk factors

Hypertension 26 (35.1) 14 (36.8) 12 (33.3) NS
Dyslipidemia 23 (31.1) 11 (28.9) 12 (33.3) NS
Diabetes mellitus 6(8.1) 2 (5.3) 4(11.1) NS
BMI > 30 5(6.8) 2(5.3) 3(8.3) NS
GFR < 60 ml/min 3(4.1) 0(0.0) 3(8.3) NS
Active smoking 9(12.2) 6 (15.8) 3(8.3) NS
Coronary artery disease 3(4.1) 0 (0.0) 3(8.3) NS

Most common location of thrombosis (n = 69)%

Arterial Stroke 23(33.3) 15 (42.9) 8(23.5) NS
Cerebral arteries 11 (15.9) 5(14.3) 6 (17.6) NS
Carotid artery 6(8.7) 6(17.1) 0(0.0) 0.025
Lacunar infarction 4 (5.8) 2 (5.7) 2 (5.9) NS
TIA 2(2.9) 2(5.7) 0(0.0) NS

Deep veins of the lower limbs 21(30.4) 10 (28.6) 11 (32.4) NS

Pulmonary arteries 13 (18.8) 5(14.3) 8(23.5) NS

Cerebral venous sinus 8 (11.6) 2 (5.7) 6 (17.6) NS

Arteries of the lower limbs 5(7.2) 2(5.7) 3(8.8) NS

Renal vein/TMA 5(7.2) 3(8.6) 2(5.9) NS

Jugular vein 3(4.3) 0 (0.0) 3(8.8) NS

Deep veins of the upper limbs 2(2.9) 1(2.9) 1(2.9) NS

Arteries of the upper limbs 2(2.9) 2 (5.7) 0(0.0) NS

Pregnancy complications (total pregnancy = 54)

Late pregnancy loss 11 (20.3) 6 (15.4) 5(33.3) NS
Early pregnancy loss 7 (13.0) 3(7.7) 4(26.7) NS
Preterm birth 2(3.7) 2 (5.1) 0(0.0) NS

Non-criteria manifestations

Thrombocytopenia 16 (21.6) 11 (28.9) 5(13.9) NS
Arthritis 9(12.2) 5(13.2) 4(11.1) NS
Autoimmune hemolysis 8(10.8) 7 (18.4) 1(2.8) NS
Leukopenia 6(8.1) 3(7.9) 3(8.3) NS
Livedo reticularis 4 (5.4) 3(7.9) 1(2.8) NS
Cutaneous vaculitis 2(2.7) 0(0.0) 2 (5.6) NS
Endocarditis 2(2.7) 1(2.6) 1(2.8) NS

Data presented using frequency and percentage unless otherwise specified

‘fcomparison between patients with definite and probable APS

$12 patients had thrombosis in more than one locations

ACL, anti-cardiolipin; Anti-B2GP]I, anti-p2-glycoprotein-I; BMI, body mass index; GFR, glomerular filtration rate; NS, not significant; TIA, transient ischemic attack;
TMA, thrombotic microangiopathy
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Table 1. (Continued)

Patient characteristics Overall (n =74) Definite APS (n = 38) Probable APS (n = 36) p-valuet
Cardiomyopathy 2(2.7) 1(2.6) 1(2.8) NS
Seizure 2(2.7) 2 (5.3) 0(0.0) NS
Immunological profiles

Lupus anticoagulant (n = 65) 51 (78.5) 24 (70.6) 27 (87.1) NS
ACLIgG (n=73) 19 (26.0) 11 (29.7) 8(22.2) NS
ACLIgM (n=71) 12 (16.9) 5(13.5) 7 (20.6) NS
Anti-B2GPI IgG (n = 61) 22 (36.1) 12 (41.4) 10 (31.2) NS
Anti-B2GPI IgM (n = 59) 40 (67.8) 23(79.3) 17 (56.7) NS
Triple positive profile 10 (13.5) 6 (15.8) 4(11.1) NS
Treatment

Warfarin 52(70.3) 28 (73.7) 24 (66.7) NS
Statins 27 (36.5) 14 (36.8) 13 (36.1) NS
Corticosteroids 22(29.7) 13 (34.2) 9 (25.0) NS
Antimalarials 21(28.4) 11 (28.9) 10 (27.8) NS
Antipletelets 19 (25.7) 9 (23.7) 10 (27.8) NS
Immunosuppressants 12 (16.2) 9(23.7) 3(8.3) NS
Outcomes

INR = 2.0 at latest visit (n = 46) 34 (73.9) 19 (70.4) 15 (78.9) NS
Recurrent thrombosis (n = 69) 6 (8.7) 1(2.9) 5(14.7) NS
Bleeding complications (n = 57) 16 (28.1) 9 (30.0) 7 (25.9) NS
Irreversible organ damage 15 (20.3) 10 (26.3) 5(13.9) NS
Death 5(6.8) 1(2.6) 4(11.1) NS

Data presented using frequency and percentage unless otherwise specified

‘fcomparison between patients with definite and probable APS

$12 patients had thrombosis in more than one locations

ACL, anti-cardiolipin; Anti-B2GPI, anti-p2-glycoprotein-I; BMI, body mass index; GFR, glomerular filtration rate; NS, not significant; TIA, transient ischemic attack;
TMA, thrombotic microangiopathy

(a) Types of thrombosis (b) Obstetric outcomes

M Multiorgan M DVT+PE [ Stroke DvTi M PE M Other M Live birth M Preterm birth [ Late fetal loss Early fetal loss

Figure 1. illustrates the characteristics of the current cohort according to (a) types of thrombosis, (b) obstetric outcomes and
(c) pattern of antiphospholipid antibody positivity.
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(c) Pattern of antiphospholipid antibody positivity

M single

Figure 1. (Continued)

M Double

M Tripple

Table 2. Characteristics and outcomes of APS patients presenting with multiorgan thrombosis

Patient No. of Details of thrombosis

organ

1 14, M 2 Renal TMA and DVT (lower limb)

2 58, F 2 MCA (bilateral) and arteries of the
lower limb

3 60, F 2 Jugular vein, inferior vena cava

4 75, F 3 Cerebral venous sinus, PE and DVT
(lower limb)

5 89, F 3 Cerebral venous sinus, PE and jugular
vein

6 11, M 4 PE, cardiac chamber (right atrium),
renal vein and arteries of both lower
limbs

7 18, F 5 MCA, jugular vein, DVT (upper limb),

cardiac chamber (both ventricles) and
renal vein

SILIE

ARD  Triggers Treatment Outcomes Long-term organ
damage
Lupus AC, CS, CYC Survived None
flare
- AC Died of cerebral -
infarction
- AC Survived None
- AC Survived Hemiplegia
Infection  AC Died of -
respiratory failure
- AC, CS, Survived Amputation of
thrombectomy both legs
- AC, CS, plasma  Survived Cardiomyopathy

SLE

exchange

AC, anticoagulant; ARD, autoimmune rheumatic disease; CS, corticosteroids; CYC, cyclophosphamide; DV'T, deep vein thrombosis; MCA, middle cerebral artery; PE,

pulmonary embolism; TMA, thrombotic microangiopathy

Triggering factors for the occurrence of thrombosis were iden-
tified in two patients: preceding infection in one patient and lu-
pus flare in another.

Since arterial stroke was the predominant clinical mani-
festation in our cohort, the factors associated with the devel-
opment of stroke was determined using a logistic regression
analysis. The presence of hypertension, dyslipidemia, triple APL
positivity, and the presence of at least one CV risk factor were
identified by the univariate regression analysis. These variables
were entered into multivariate model and only hypertension
and the presence of at least one CV risk factor were identified
as independent risk factors for stroke. The odds ratio and 95%
confidence interval was 4.2 (1.2-15.1) for hypertension and 7.9
(2.0-30.9) for the presence of at least one CV risk factor. Using
similar model, no factor was found to be associated with the
development of arterial thrombosis.

Among the 54 pregnancies recorded in our cohort, 34
(63.0%) pregnancies resulted in live birth, and 2 (3.7%) preg-
nancies resulted in premature birth due to severe preeclampsia.
The most common obstetric complication was late pregnancy
loss (11, 20.3%), followed by early pregnancy loss (7, 13.0%)
(Figure 1b). Non-criteria manifestations were documented in
30 (40.5%) patients. The most prevalent manifestations were
thrombocytopenia, arthritis and autoimmune hemolysis (Table
1). Fifty-one (78.5%) patients tested positive for LAC, making
it the predominant type of APL detected in our cohort. Thir-
ty-four (45.9%) patients tested positive for at least two types of
APL, and triple APL positivity was found in 10 (13.5%) patients
(Figure 1c).

A total of 57 (77.0%) patients received anticoagulants, 99.2%
of which were warfarin. Antiplatelets, statins, and antimalari-
als were prescribed in 19 (25.7%), 27 (36.5) and 21 (28.4%),
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respectively. The mean duration of follow-up was 16.3 months.
Among those who received anticoagulants, 73.9% achieved
the target INR of 2-3 at their latest visits. Recurrent thrombosis
was observed in 6 (8.7%) patients, and no recurrent obstetric
complication after treatment initiation was recorded. Among
the 16 (28.1%) patients who experienced bleeding complica-
tions, 11 patients had major bleeding from warfarin overdose,
requiring transfusion or hospitalization. We documented five
deaths (6.8%), two of which had multiorgan thrombosis at
presentation. The causes of death were as followed: respirato-
ry failure (2 patients), hospital-acquired infections (2 patients)
and massive cerebral infarction (1 patient). Overall, irrevers-
ible organ damage was observed in 15 (20.3%) patients. Final-
ly, the outcomes among those who had multiorgan thrombosis

was poor, as 5/7 (71.4%) patients either died or suffered from
permanent organ damages (Table 2).

Discussion

In this real-world retrospective study, we have illustrated
the clinical characteristics of APS in the ethnic Thai popula-
tion in central Thailand. The high prevalence of stroke was
in agreement with previous Asian studies (Table 3).7*'> We
identified hypertension and the presence of at least one CV
risk factor as independent risk factors for arterial stroke in
our patients. Hypertension has been reported as a risk factor
for arterial thrombosis in APS by other investigators.”** As
stroke patients made up the majority with arterial thrombosis
in our cohort, our study provided supporting evidence for the

Table 3. Characteristics of APS patients from the current study, compared to the Euro-phospholipid study and other Asian

cohorts
Characteristics Euro-APS Yoon KH Tan BE
Year of publication 2002 2003 2009
Dominant ethnic group European Chinese Chinese
Total patient 1,000 146 134
Age, mean + SD 34+13 44 46 + 10
Female 82% 69% 84%
Primary APS 53% 61% 16%
Venous thrombosis 37% 25% 58%
Arterial thrombosis 27% 56% 42%
Most common thromboses DVT (32%)  Stroke/TIA Stroke/TIA
Stroke/TIA (40%) (34%)
(20%) DVT (20%) DVT (29%)
PE (9%) MI (12%) PE (22%)
Multiorgan thrombosis NR CAPS (1%) None
Obstetric complications 26% 12% 13%
Fetal losst Early (35%) Early (58%)  NR
Late (17%) Late (17%)
Livedo reticularis 24% 3% 16%
Most common APL ACL (88%) ACL IgG ACL IgG
LAC (54%) (69%) (66%)
Anti-B2GPI LAC (43%)
(67%) ACL IgM
LAC (53%) (18%)
Triple positivity NR# NR NR
Most common CVD risk NR HTN (49%) HTN (58%)
factors DM (16%) DLP (54%)
DLP (12%) DM (13%)
Smoking NR NR 12%
Mortality NR 10% NR

Fujieda Y Singh NK Teh CL Shi H Current study
2012 2013 2015 2017 2018
Japanese Indian Chinese Chinese Thai
141 231 59 252 74

27 £ 4* 42 +12 41+ 12 42 +17
84% 93%* 90% 86% 68%
50% 77% 27% 27% 70%
33% 22% 39% 56% 48%
66% 14% 39% 44% 41%
Stroke DVT (11%) DVT (31%) DVT (40%)  Stroke/TIA
(61%) CVT (7%) Stroke Stroke/TIA (33%)
DVT (23%) Stroke (6%) (31%) (28%) DVT (30%)
PE (10%) PE (3%) PE (7%) PE (19%)
NR NR NR CAPS (3%) 10%
64%t 71% 44% 68%t 37%7T
Late (46%) Late (48%) Early (32%) Early (38%) Late (20%)
Early (14%) Early (16%) Late (14%) Late (24%) Early (13%)
NR 3% 2% 8% 5%
LAC (82%) ACL-IgG ACL (71%) ACL (67%) LAC (79%)
ACL (59%) (79%) LAC (32%) Anti-B2GPI Anti-B2GPI
Anti-B2GPI LAC (55%) (59%) IgM (68%)
(52%) LAC (33%) ACL IgG (26%)
4% NR# NRi# 14% 14%
HTN (35%) NR HTN (44%) NR HTN (35%)
DLP (33%) DLP (10%) DLP (31%)
DM (13%) DM (7%) DM (8%)
33% NR NR NR 12%
NR NR 5% NR 7%

*Based on primary APS group (n = 179)
‘tPercentage of total pregnancy
$Anti-B2GPI not tested

ACL, anti-cardiolipin; ATHA, autoimmune hemolytic anemia; APS, antiphospholipid syndrome; CAPS, catastrophic APS; CVD, cardiovascular disease; CV'T, cere-
bral venous thrombosis; DLP, dyslipidemia; DM, diabetes mellitus; HTN, hypertension; LAC, lupus anticoagulant; MI, myocardial infarction; NR, not reported; PE,

pulmonary embolism
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role of this traditional risk factor in Thai patients with APS.

In contrast to studies in Chinese and European popula-
tions, late fetal loss was the most common obstetric complica-
tion in our population. Our results are similar to the obstetric
complications reported in Japanese and Indian populations.”’
Although ACL was the most prevalent type of APL in almost
all previous studies, we found that ACL was the least common
type of APL in our cohort. Instead, nearly 80% of our patients
tested positive for LAC, followed by aB2GPIL This finding is
similar to one other Asian study by Fujieda et al.” Thrombo-
cytopenia occurred in approximately one-fifth of our patients,
a prevalence similar to those reported by the Euro-phospho-
lipid project. However, compared to the European population,
we found livedo relicularis in much lower frequency. A similar
pattern was also observed in other Asian countries (Table 3).

Multiorgan thrombosis as the first presentation was found
in over 9% of our patients. Although none of these patients
could be classified as definite CAPS, the severity and adverse
outcomes were similar to those reported in CAPS cases. Also
similar to CAPS, 29% of our patients had a history of preced-
ing infection or lupus flare as the triggering factors (Table 2).
Of note, none of our patients presenting with multiorgan
thrombosis had any prior history of APS diagnosis. This obser-
vation is different from the report of a large European CAPS
registry, which found that 50% of CAPS events occurred in
patients previously diagnosed with APS.> The age at disease
onset in our patients was also different from those reported
in the CAPS patients, as only 29% of our patients were
between 18-65 years of age, compared to 80% in CAPS registry.
Currently, it is not clear what percentage of patients from the
previously published APS cohort had multiorgan thrombosis
as the first presentation, and how many of them met the CAPS
criteria. Our study demonstrated that, despite not meeting
CAPS criteria, a clinically significant number of our patients
had multiple thrombosis as first presentation, which lead to
negative outcome similar to CAPS.

One of the reasons preventing our patients with multiorgan
thrombosis from fully complying with the CAPS criteria was
the lack of small vessels thrombosis. Only one of our patients
with multiorgan thrombosis had renal thrombotic microangi-
opathy, and no other manifestations compatible with microvas-
cular occlusion were recorded. Given the paucity of data of APS
patients, it is not known if the similar pattern of small vessel
involvement is shared by other Asian populations.

Regarding our study’s limitation, we recognize the risk of
misclassification among those labelled as probable APS. The
retrospective design inevitably leads to possible missing data.
Furthermore, APL tests are not fully covered by certain types
of our present national healthcare coverage schemes, leading to
incomplete laboratory testing. However, we have demonstrated
that there was no difference between definite and probable APS
in our cohort. We also ensured that all recruited patients were
evaluated by a specialist and that all other alternative diagnoses
had been excluded. This limitation reflects our current situation
as a healthcare provider in a resource-limited setting. A number
of previously published Asian studies also shared similar lim-
itations.'!

APJAI

In conclusion, we observed several characteristics of Thai
APS patients: high prevalence of primary APS, stroke, late fetal
loss, and LAC positivity. A significant portion of our patients
had multiorgan thrombosis as the first presentation, leading to
high rate of adverse outcomes.
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