
Send Orders for Reprints to reprints@benthamscience.net 

 Current Rheumatology Reviews, 2020, 16, 00-00 1 

RESEARCH ARTICLE 

  1573-3971/20 $65.00+.00  © 2020 Bentham Science Publishers 

Characterization of the Clinical and Laboratory Features of Primary and 
Secondary Antiphospholipid Syndrome in a Cohort of Egyptian Patients 

Geilan Abd el-Moniem1,*, Kamal El-Garf1, Nesreen Sobhy1 and Sally Mohamed1  

1Rheumatology and Rehabilitation Department, Faculty of Medicine, Cairo University 

 

A R T I C L E  H I S T O R Y 

 
Received: October 06, 2019 
Revised: December 05, 2019 
Accepted: January?0308, 201? 
 
DOI: 
10.2174/1573397116666200116095734 

 

 
 
 
 
 
 

Abstract: Objective: To study the clinical and laboratory features of Antiphospholipid Syndrome 
(APS) in a cohort of Egyptian patients and compare between primary and secondary type on the ba-
sis of clinical and immunological pattern.   

Patients and Methods: We reviewed the medical records of 148 antiphospholipid syndrome pa-
tients following in Rheumatology and Rehabilitation department, Cairo University. Clinical and 
immunological data were recorded; subsequently, our patients were compared based on the type of 
APS, patient’s age and sex. 

Results: The cohort consisted of 148 patients, 135 females (91.2%) and 13 males (8.8%). The mean 
age at onset was 23.6 ±7.66 years. 28.4% of patients had primary while, 71.6% of patients had sec-
ondary APS.  

Patients with secondary APS presented more frequently with the following manifestations com-
pared to patients with primary APS: systemic manifestations (56.6% versus 4.8%, P-value: 0.00), 
venous thrombosis (41.5% versus 19%, P-value: 0.009), cutaneous vasculitis (19.8% versus 4.8%, 
P-value: 0.023), thrombocytopenia (37.7% versus 11.9%, P-value: 0.002) and hemolytic anemia 
(28.3% versus 4.8%, P-value: 0.002).  On the other hand, total obstetric manifestations were more 
common in primary APS (92.5% versus 75%, P-value: 0.007). 

Juvenile onset APS presented more frequently with systemic (68.8%, p-value: 0.02), neurological 
(62.5%, p-value: 0.01) and renal manifestations (31.3%, p-value: 0.005). No statistically significant 
difference was found between males and females in our cohort.  

Conclusion: APS has broad spectrum manifestations, which may vary according to the patient’s 
age at disease onset and association with other diseases. Further more, different ethnicities may 
show different presentations. 
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1. INTRODUCTION 

 The antiphospholipid syndrome (APS) is an autoimmune 
disease characterized by the presence of vascular thrombotic 
events, and/or obstetric morbidity [1], together with the pres-
ence of antiphospholipid antibodies (aPL) [2-4]. 
 APS may be the most commonly acquired hypercoagula-
ble state [5,6]. The syndrome occurs most commonly in 
young to middle-aged adults; in their productive years, how-
ever, it also can occur in children and the elderly [7, 8]. APS 
can occur in isolation, known as primary antiphospholipid 
syndrome [9], and may occur secondary to other autoim-
mune diseases especially systemic lupus erythematosus 
(SLE), with up to 20-40% of SLE patients showing associa-
tion with APS [10, 11, 6].  

*Address correspondence to this author at the Rheumatology and Rehabili-
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 Since APS is associated with increased mortality, with 
mortality rate of (5.3%) 5 years after initial presentation in 
some studies [12], and the data on clinical features and out-
comes of APS patients remains limited, with the existing 
studies of APS demonstrating highly diverse clinical features 
between different ethnic groups [13-19], therefore, we aimed 
in the current study to describe the clinical and laboratory 
features of antiphospholipid syndrome in a cohort of Egyp-
tian APS patients, and compare between the clinical and 
immunological features of primary and secondary APS 
among this cohort, also comparing between juvenile and 
adult type APS  and between male and female APS. 

2. PATIENTS AND METHODS 

 In the current study, medical records of 148 patients with 
Antiphospholipid syndrome (APS) (either primary or secon-
dary) were retrospectively reviewed. All patients fulfilled the 
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2006 updated Sapporo classification criteria for APS [1], and 
were followed in the Rheumatology and Rehabilitation de-
partment, Cairo University Hospitals.  
 For all the patients we recorded demographic data, classi-
fication of APS either primary or secondary, clinical charac-
teristics including presenting manifestations, routine labora-
tory investigations, immunological profile and the underly-
ing rheumatological disease in cases with secondary an-
tiphospholipid syndrome. The study was revised and ethi-
cally approved by the Scientific Research Committee, Cairo 
University.  
 Comparison between the two types of APS was done 
regarding the demographic, clinical and immunological fea-
tures and analyzing the influence of APS type (primary or 
secondary), patient’s age of onset and sex..  
 Statistical analysis Data were coded and entered using 
statistical package SPSS version 15. Data were summarized 
using number and percent for qualitative variables, mean and 
SD for quantitative variables which are normally distributed. 
Comparison between groups was done using Chi square test 
for qualitative variables, and independent sample T-test for 
normally distributed quantitative variables. While, non-para 
metrical Mann-Whitney test was used for quantitative vari-
ables, which are not normally distributed. Correlations were 
done to test for linear relation between variables (quantita-

tive) using Pearson correlation co-efficient. P-value equal to 
or less than 0.05 was considered as statistically significant. 

3. RESULTS 

3.1. General Characteristics 

 This retrospective cohort enrolled 148 patients, 135 fe-
males (91.2%) and 13 males (8.8%) with female: male ratio 
of 9.6:1. Age at onset ranged from 10 years to 50 years with 
a mean of 23.6 years ±7.66 years with 24.3% having juvenile 
onset.  
 Secondary APS was significantly more prevalent in the 
present study than primary APS. .Primary APS was diag-
nosed in 42 patients (28.4%), while secondary APS was di-
agnosed in 106 patients (71.6%). Frequencies of different 
types of secondary APS are shown in Table 1. APS secon-
dary to SLE was the most frequent type of secondary APS. 

3.2. Clinical Manifestations 

 The percentage of different clinical manifestations, as a 
presenting manifestation of the disease in APS patients is 
shown in Fig. (1). It is worth noting that 40.5% of the pa-
tients presented initially with thromboembolic events (29% 
venous thrombosis and 11.5% arterial thrombosis). 

Table 1. Frequency of different types of secondary APS. 

Type Number Percentage 

SLE 94 88.7% 

RA 3 2.8% 

Mixed connective tissue disease 3 2.8% 

Vasculitis 2 1.9% 

Scleroderma 1 0.9% 

Dermatomyositis 1 0.9% 

Primary Sjogren’s syndrome 1 0.9% 

APL: Antiphospholipid, GIT: Gastrointestinal Tract. 
 

 
Fig. (1). Percentage of different clinical manifestations as a presenting manifestation of the disease. 
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 The most common cumulative manifestations, through-
out the disease course in our patients were obstetric manifes-
tations (79.1% from pregnant women) mainly first tri-
mesteric abortion (17.7%), arthritis (48.6%), venous throm-
bosis (35%) and thrombocytopenia (30.4%). 

3.3. Immunological Profile 

 The number and percentage of patients with positive an-
tiphospholipid antibodies (aPL) as well as antinuclear anti-
body (ANA) and anti-double stranded DNA antibody (anti-
dsDNA) are shown in Table 2. Anticardiolipin antibody 
(aCL) was the most frequent aPL antibody in APS patients 
(61.5%), followed by lupus anticoagulant (LA) (55.4%) and 
the least frequent was anti- β2-glycoprotein I antibody (anti- 
β2GPI) (25.7%). Double positive (aCL and LA) antibodies 
were detected in 34 patients (23%), while triple positive an-
tiphospholipid antibodies were detected in 10 patients 
(6.8%).  
 Within the entire cohort, 28.4% had primary APS and 
71.6% had secondary APS.   Females were predominating in 
primary rather than secondary APS (100% versus 87.7%, P-
value: 0.02). No statistical difference was found between the 
patients with primary and secondary APS regarding age at 
onset and disease duration.  
 Regarding first presentation of the disease, patients with 
secondary APS had more venous and arterial thrombosis as 
initial presentation of the disease (36.8% and 14.2% versus 
14.3% and 4.8% in primary APS, P-value:0.002), while pa-
tients with primary APS initially presented with obstetric 
manifestations more frequently compared with patients with 
secondary APS (69% versus 34.9%, P-value:0.002).  
 Concerning the cumulative clinical manifestations, pa-
tients with secondary APS presented more frequently with 
the following manifestations compared to patients with pri-
mary APS: systemic manifestations (56.6% versus 4.8%, P-
value:0.00), venous thrombosis (41.5% versus 19%, P-value: 
0.009), cutaneous vasculitis (19.8% versus 4.8%, P-value: 
0.023),  thrombocytopenia (37.7% versus 11.9%, P-
value:0.002 ) and hemolytic anemia (28.3% versus 4.8%, P-

value: 0.002).  On the other hand, the total obstetric manifes-
tations were more common in primary APS (92.5% versus 
75%, P-value: 0.007). Comparison of the clinical manifesta-
tions of APS between our study, the study done by Cervera 
and his coworker in 2002 on 1000 European APS patients 
[10], and that done by Shi and his colleague in 2017 on 252 
Chinese APS patients [13] is shown in Table 3. 
 As regards the immunological profile, results have shown 
that aCL was more frequent in secondary APS compared to 
primary APS (44.3% versus 33.3%, P-value: 0.007), other-
wise no significant differences were found regarding the rest 
of aPL antibodies. 
 Thirty six patients (24.3%) had juvenile APS (age of on-
set less than 18 years). In general, juvenile onset APS pre-
sented more frequently with the following manifestations 
compared to adult onset APS: systemic (68.8% versus 
36.8%, p-value: 0.02), neurological (62.5% versus 36.4%, p-
value: 0.01) and renal manifestations (31.3% versus 4.5%, p-
value: 0.005). 
 Secondary APS was higher in juvenile onset compared to 
adult onset (77.8% versus 69.6%) with no statistical signifi-
cance. No statistical difference was found between both 
groups regarding the immunological profile. 
 Among our cohort, 8.8% were males, all of them had 
secondary APS. Pericardial effusion (30.8% versus 7.4%, P-
value: 0.02), hepatic artery aneurysm (15.4% versus 0%, P-
value: 0.007), and  neurological manifestations (mononeuri-
tis multiplex and guillian barre syndrome) (23.1% versus 
0.7%, P-value: 0.002), occurred more frequently in males 
with statistically significant difference. No statistical differ-
ence was found between males and females regarding the 
immunological profile. 

4. DISCUSSION  

 Antiphospholipid syndrome has a diverse clinical presen-
tation as it can affect any organ or system [20]. It can occur 
with other autoimmune diseases, especially systemic lupus 
erythematosus (secondary APS), or it can be found in isola-
tion (primary APS) [21, 22]. 

 
Table 2. Immunological Profile of our cohort. 

Type Total Number Percentage % 

aCL 

• IgG 

• IgM 

91 

75 

61 

61.5% 

50.7% 

41.2% 

LA 82 55.4% 

Anti B2GPI 

• IgG 

• IgM 

38 

35 

23 

25.7% 

23.6% 

15.5% 

LA and aCL positive 34 23% 

Triple positive (LA, aCL, Anti-b2GPI) 10 6.8% 

ANA 102 68.9% 

Anti-DNA 48 32.4% 

ACL Ig: anticardiolipin immunoglobulin, LA: lupus anticoagulant, Anti B2 GPI: anti B2 glycoprotein I, Anti DNA: anti double stranded deoxy ribonuclease antibody. 
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Table 3. Comparison of clinical manifestations between Egyptian, European and the Chinese cohort. 

Clinical Manifestations Chinese Cohort % European Cohort % Egyptian Cohort % 

Thrombotic manifestations 

Deep venous thrombosis 

Arterial thrombosis in legs 

Arterial thrombosis in arms 

Stroke 

Cerebral venous thrombosis 

Pulmonary embolism 

Budd Chiari and hepatic vein thrombosis 

Renal thrombotic manifestations 

Retinal vein thrombosis 

Retinal artery thrombosis 

 

40.1% 

2.4% 

0.8% 

23.8% 

0.8% 

6.7% 

0.4% 

4% 

2% 

1.6% 

 

38.9% 

4.3% 

2.7% 

19.8% 

0.7% 

13.1% 

0.7% 

2.7% 

0.9% 

1.5% 

 

35 % 

Arterial thrombosis in arms, legs 5% 

6.8% 

7.4% 

3.4% 

1.4% 

 

1.4% 

2% 

1.4% 

Obstetric manifestations 

Early fetal loss (<10 weeks) 

Late fetal loss (≥10 weeks) 

Premature birth 

 

37.8% 

24.4% 

14.2% 

 

35.4% 

16.9% 

10.6% 

 

17.7% 

8.7% 

4.7% 

Neurologic manifestations 

Transient ischemic attack 

Epilepsy 

Transverse myelitis 

 

4.4% 

3.6% 

0% 

 

11.1% 

7% 

0.4% 

 

6.1% 

12.8% 

0.6% 

Hematologic manifestations 

Thrombocytopenia 

Hemolytic anemia 

 

31.3% 

3.6% 

 

29.6% 

9.7% 

 

30.4% 

21.6% 

Osteoarticular manifestations 

Athralgia 
Arthritis 

Avascular necrosis 

 

16.7% 
12.7% 
1.6% 

 

38.7% 
27.1% 
2.4% 

 

18.2% 
48.6% 
4.7% 

Cutaneous manifestations 

Livedo reticularis 

Digital gangrene 

Cutaneous necrosis 

Cutaneous ulcers 

 

8.3% 

5.6% 

1.2% 

4.4% 

 

24.1% 

3.3% 

2.1% 

5.5% 

 

5.4% 

7.4% 

0.7% 

6.8% 

Cardiac manifestations 

Valve dysfunction 
Myocardial infarction 

 

4% 
2% 

 

11.6% 
5.5% 

 

18.9% 
4.7% 

Pulmonary manifestations 

Pulmonary embolism 
Pulmonary hypertension 

 

6.7% 
4.8% 

 

14.1% 
2.2% 

 

3.4% 
10.8% 

Renal manifestations (glomerular thrombosis, 
renal infarction, renal artery thrombosis, renal 

vein thrombosis) 

 

 

 Renal vein thrombosis: 0.7% 

Renal artery thrombosis: 0.7% 

Thrombotic microangiopathy: 4.7% 

Ophthalmologic manifestations 

Retinal vein thrombosis 
Retinal artery thrombosis 

Optic neuropathy 

 

2% 
1.6% 
0.4% 

 

0.9% 
1.5% 
1% 

 

2% 
1.4% 
0.6% 
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 Demographic breakdown of data revealed that the female 
to male ratio in our patients agreed with a previous study 
done on patients with antiphospholipid syndrome in Sarawak 
in Malaysia [18], although lower ratio was found among 
European patients in a study conducted by Cervera and his 
colleague in 2002 [10]. In our cohort, secondary APS, espe-
cially to SLE, represents the majority of our studied popula-
tion which may explain higher female: male ratio. This ob-
servation was found also in other studies conducted on APS 
patients [10, 18, 23, 24]. 
 Regarding the cumulative clinical manifestations of our 
patients, our results were comparable to those found on the 
study done by Cervera and his coworker (2002) on 1000 
European APS patients [10], and to that done by Shi and his 
colleague in 2017 on 252 Chinese APS patients [13]. How-
ever, the incidence of stroke in our patients was 6.8%, which 
was much lower than European (19.8%) and Chinese 
(23.8%) patients, but comparable to 5.3% that was found in 
another study conducted by Cervera and his colleges in 
2015.  In our opinion, many factors may influence the inci-
dence of stoke in APS patients, for example, the presence of 
traditional risk factors for stroke and  APL pattern of studied 
population. Devreese and his coworkers reported that the 
presence of Lupus anticoagulant antibody (LA) is as-
sociated with an increased risk of thromboembolic complica-
tions [25]. 
 Also obstetric manifestations, especially first trimesteric 
abortions were lower than that found in European and Chi-
nese patients, but were in accordance with the results of 
other studies [18, 26]. The lower percentage of abortions in 
our cohort may be due to close monitoring during prenatal 
care and appropriate use of antiplatelet and anticoagulant 
therapy. It is well known that obstetric manifestations, even 
severe forms, are not only observed with multiple, high titer 
aPL positivity, but can also occur with single-positive, low 
titer aPL antibodies [32] 
 Hemolytic anemia was higher in our patients compared 
to the above mentioned studies [10, 13], given the higher 
prevalence of secondary APS in our cohort, especially cases 
of secondary to SLE. This is consistent with the study done 
by Cervera and his coworkers 2015, where higher frequency 
of hemolytic anemia (15.9%) was reported in APS secondary 
to SLE [26]. 
 The high incidence of arthritis in our cohort may be due 
to predominant form of secondary APS secondary to SLE in 
our patients. Also, our finding goes with the Euro-
Phospholipid project, which showed that patients with APS 
associated with SLE had more episodes of arthritis [12]. 
 Concerning the antiphospholipid profile in our patients, 
results agreed with several other studies which reported that 
aCL antibody was more prevalent than LA [10, 13, 26].  It 
has been proven that the risk of thrombosis of a patient with 
APS is based on the aPL profile (type, titer and whether sin-
gle, double or triple aPL antibodies are positive) [33]. 
 Our results showed that some clinical manifestations 
were significantly higher in secondary compared to the pri-
mary APS group. These results are consistent with other 
studies, which reported that patients with APS associated 
with SLE had more episodes of thrombocytopenia [10,13, 

27] and more frequently exhibited livedo reticularis [10, 26, 
27].  
 There are a number of key differences in the clinical 
presentation of children with APS that are unique [28]. Preg-
nancy morbidity is often not applicable in the  pediatric 
population  together with a lower risk of vascular thrombosis 
than in adult populations, which in turn makes the diagnosis 
of APS in children challenging [29, 30].  
 In the present study, 24.3% had juvenile APS (age of 
onset less than 18 years). On the contrary to our results, the 
results of the Chinese cohort [31] showed that the most 
common manifestation was thrombosis, mainly deep vein 
thrombosis of the lower extremities (37%). Also, Cervera 
and his coworkers reported that childhood-onset APS pre-
sented with more episodes of chorea and jugular vein throm-
bosis than the remaining patients in the cohort. The differ-
ence in clinical manifestations may be related to different 
ethnicity [10, 15, 31]. In addition, small number of patients 
with juvenile-onset APS was included in our study (16 pa-
tients only).   
 In patients with juvenile onset APS, the ratio of secon-
dary/primary APS was higher than in adult onset APS, which 
agrees with a study done on 58 pediatric APS Chinese pa-
tients [31]. 
 Among our cohort 8.8% were males, all of them having 
secondary APS. In the present study, there was a stastically 
significant difference in a few clinical manifestations be-
tween males and females. This is contrary to the results re-
ported by Cervera and his colleague in 2015, where no dif-
ferences in APS manifestations based on gender were de-
tected [26]. The difference between our results and the re-
sults reported by Cervera and his colleague [26], may be due 
to the small number of males included in our study. 
 Our study had some limitations as well. All the medical 
records were taken only from a single center. Also, the num-
ber of juvenile onset APS and male APS patients was small. 
Thus, we recommend similar multicenter studies to be con-
ducted on larger number of APS patients. 
 In conclusion, APS may affect any organ of the body and 
display a broad spectrum of manifestations, which can differ 
according to the APS type and age at onset of the disease.   

ETHICS APPROVAL AND CONSENT TO PARTICI-
PATE	  
 The study was revised and ethically approved by the Sci-
entific Research Committee, Cairo University.	  

HUMAN AND ANIMAL RIGHTS	  
 Not needed as the study didn’t include any participation 
from humans or animals, only data was obtained retrospec-
tively from the medical records of the patients.	  

CONSENT FOR PUBLICATION	  
 Consent to participate was not needed as the data was 
retrospectively collected from the medical records of the 
patients admitted to the Rheumatology and Rehabilitation 
department-Cairo university.	  



6    Current Rheumatology Reviews, 2020, Vol. 16, No. 0 Abd el-Moniem et al. 

AVAILABILITY OF DATA AND MATERIALS	  
 Data will not be shared in a repository.	  

FUNDING	  
 This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-profit 
sectors. 

CONFLICT OF INTEREST	  
 The authors declare no conflict of interest, financial or 
otherwise.	  

ACKNOWLEDGEMENTS	  
 Declared none.	  

REFERENCES 
[1] Miyakis S, Lockshin MD, Atsumi T, et al. International consensus 

statement on an update of the classification criteria for definite an-
tiphospholipid syndrome (APS). J Thromb Haemost 2006; 4(2): 
295-306. 

 http://dx.doi.org/10.1111/j.1538-7836.2006.01753.x PMID: 
16420554 

[2] El-Gazzar II, Ibrahim SE, El-Sawy WS, Fathi HM, Eissa AH. 
Assessment of vascular endothelial growth factor in systemic lupus 
erythematosus patients with anti-phospholipid syndrome. Egypt 
Rheumatol 2019; 41(1): 41-5. 

 http://dx.doi.org/10.1016/j.ejr.2018.03.005 
[3] Ruiz-Irastorza G, Crowther M, Branch W, Khamashta MA. Anti-

phospholipid syndrome. Lancet 2010; 376(9751): 1498-509. 
 http://dx.doi.org/10.1016/S0140-6736(10)60709-X PMID: 

20822807 
[4] Chen RX, Zhou YZ, Li PC, et al. The efficacy and safety of anti-

thrombotic therapy in patients with positive antiphospholipid anti-
bodies receiving invasive procedures: experience from a single ter-
tiary center. Clin Rheumatol 2019; 38(7): 1897-904. 

 http://dx.doi.org/10.1007/s10067-019-04483-8 PMID: 30847686 
[5] Gamal MS, Fawzy S, Siam I. Does anti-DNA positivity increase 

the incidence of secondary antiphospholipid syndrome in lupus pa-
tients? Egypt Rheumatol 2013; 35(3): 141-4. 

 http://dx.doi.org/10.1016/j.ejr.2013.02.001 
[6] Koniari I, Siminelakis SN, Baikoussis NG, Papadopoulos G, Gou-

devenos J, Apostolakis E. Antiphospholipid syndrome; its implica-
tion in cardiovascular diseases: a review. J Cardiothorac Surg 2010; 
5: 101. 

 http://dx.doi.org/10.1186/1749-8090-5-101 PMID: 21047408 
[7] Gezer S. Antiphospholipid syndrome. Dis Mon 2003; 49(12): 696-

741. 
 http://dx.doi.org/10.1016/j.disamonth.2003.10.001 PMID: 

14679358 
[8] Jallow T, D’Cruz D, Lempp H. Antiphospholipid syndrome. BMJ 

2015; 350: h1426. 
 http://dx.doi.org/10.1136/bmj.h1426 PMID: 25838412 
[9] Manganelli V, Truglia S, Capozzi A, et al. Alarmin HMGB1 and 

Soluble RAGE as New Tools to Evaluate the Risk Stratification in 
Patients With the Antiphospholipid Syndrome. Front Immunol 
2019; 10: 460. 

 http://dx.doi.org/10.3389/fimmu.2019.00460 PMID: 30923525 
[10] Cervera R, Piette JC, Font J, et al. Euro-Phospholipid Project 

Group. Antiphospholipid syndrome: clinical and immunologic ma-
nifestations and patterns of disease expression in a cohort of 1,000 
patients. Arthritis Rheum 2002; 46(4): 1019-27. 

 http://dx.doi.org/10.1002/art.10187 PMID: 11953980 
[11] Lockshin MD. Update on antiphospholipid syndrome. Bull NYU 

Hosp Jt Dis 2008; 66(3): 195-7. 
PMID: 18937631 

[12] Cervera R, Boffa MC, Khamashta MA, Hughes GR. The Euro-
Phospholipid project: epidemiology of the antiphospholipid 
syndrome in Europe. Lupus 2009; 18(10): 889-93. 

 http://dx.doi.org/10.1177/0961203309106832 PMID: 19671788 
[13] Shi H, Teng JL, Sun Y, et al. Clinical characteristics and laboratory 

findings of 252 Chinese patients with anti-phospholipid syndrome: 
comparison with Euro-Phospholipid cohort. Clin Rheumatol 2017; 
36(3): 599-608. 

 http://dx.doi.org/10.1007/s10067-017-3549-1 PMID: 28130684 
[14] Fujieda Y, Atsumi T, Amengual O, et al. Predominant prevalence 

of arterial thrombosis in Japanese patients with antiphospholipid 
syndrome. Lupus 2012; 21(14): 1506-14. 

 http://dx.doi.org/10.1177/0961203312458469 PMID: 22936124 
[15] Jatuworapruk K, Bhoopat L, Hanvivadhanakul P. Clinical and 

immunological characteristics of antiphospholipid syndrome in an 
Asian population: a retrospective study. Asian Pac J Allergy Im-
munol 2018. 

 http://dx.doi.org/10.12932/AP-241217-0223 PMID: 29981567 
[16] Singh NK, Behera DR, Agrawal A, et al. Hospital based prospecti-

ve longitudinal clinical and immunologic study of 179 patients of 
primary anti-phospholipid syndrome. Int J Rheum Dis 2013; 16(5): 
547-55. 

 http://dx.doi.org/10.1111/1756-185X.12150 PMID: 24164842 
[17] Tan BE, Thong BY, Shivananda S, Han WW, Chng HH. Clinical 

manifestations and outcomes of antithrombotic treatment of the 
Tan Tock Seng Hospital Singapore antiphospholipid syndrome co-
hort. Lupus 2009; 18(8): 752-8. 

 http://dx.doi.org/10.1177/0961203309103303 PMID: 19502274 
[18] Teh CL, Leong TS. Antiphospholipid syndrome in Sarawak: real 

world experience in a developing country. Clin Rheumatol 2015; 
34(1): 175-8. 

 http://dx.doi.org/10.1007/s10067-014-2671-6 PMID: 24831689 
[19] Yoon KH, Fong KY, Sivalingam P, Koh DR, Ng SC, Lim TC, et 

al. Antiphospholipid syndrome in Asians: clinical manifestations, 
serological markers and outcome of the National University of Sin-
gapore/National University Hospital antiphospholipid cohort. A-
PLAR J Rheumatol 2003; 6: 128-36. 

 http://dx.doi.org/10.1046/j.0219-0494.2003.00036.x 
[20] Funke A. Danowski A, de Andrade D, Rêgo J, Levy R. The impor-

tance of recognizing antiphospholipid syndrome in vascular medi-
cine. J Vasc Bras 2017; 16: 2. 

[21] Merashli M, Noureldine MHA, Uthman I, Khamashta M. Antipho-
spholipid syndrome: an update. Eur J Clin Invest 2015; 45(6): 653-
62. 

 http://dx.doi.org/10.1111/eci.12449 PMID: 25851448 
[22] Gómez-Puerta JA, Cervera R. Diagnosis and classification of the 

antiphospholipid syndrome. J Autoimmun 2014; 48-49: 20-5. 
 http://dx.doi.org/10.1016/j.jaut.2014.01.006 PMID: 24461539 
[23] Soltész P, Veres K, Lakos G, Kiss E, Muszbek L, Szegedi G. Eva-

luation of clinical and laboratory features of antiphospholipid 
syndrome: a retrospective study of 637 patients. Lupus 2003; 12(4): 
302-7. 

 http://dx.doi.org/10.1191/0961203303lu339oa PMID: 12729054 
[24] Pons-Estel GJ, Andreoli L, Scanzi F, Cervera R, Tincani A. The 

antiphospholipid syndrome in patients with systemic lupus erythe-
matosus. J Autoimmun 2017; 76: 10-20. 

 http://dx.doi.org/10.1016/j.jaut.2016.10.004 PMID: 27776934 
[25] Devreese K, Peerlinck K, Hoylaerts MF. Thrombotic risk asses-

sment in the antiphospholipid syndrome requires more than the 
quantification of lupus anticoagulants. Blood 2010; 115(4): 870-8. 

 http://dx.doi.org/10.1182/blood-2009-09-244426 PMID: 19965629 
[26] Cervera R, Serrano R, Pons-Estel GJ, et al. Euro-Phospholipid 

Project Group (European Forum on Antiphospholipid Antibodies). 
Morbidity and mortality in the antiphospholipid syndrome during a 
10-year period: a multicentre prospective study of 1000 patients. 
Ann Rheum Dis 2015; 74(6): 1011-8. 

 http://dx.doi.org/10.1136/annrheumdis-2013-204838 PMID: 
24464962 

[27] Djokovic A, Stojanovich L, Kontic M, Stanisavljevic N, Radova-
novic S, Marisavljevic D. Association between cardiac manifesta-
tions and antiphospholipid antibody type and level in a cohort of 
Serbian patients with primary and secondary antiphospholipid 
syndrome. Isr Med Assoc J 2014; 16(3): 162-7. 
PMID: 24761704 

[28] Wincup C, Ioannou Y. The differences between childhood and 
adult onset antiphospholipid syndrome. Front Pediatr 2018; 6: 362. 

 http://dx.doi.org/10.3389/fped.2018.00362 PMID: 30542645 



Characterization of the Clinical and Laboratory Features Current Rheumatology Reviews, 2020, Vol. 16, No. 0    7 

[29] Meroni PL, Argolini LM, Pontikaki I. What is known about pedia-
tric antiphospholipid syndrome? Expert Rev Hematol 2016; 9(10): 
977-85. 

 http://dx.doi.org/10.1080/17474086.2016.1235969 PMID: 
27615277 

[30] Ravelli A, Martini A. Antiphospholipid antibody syndrome in 
pediatric patients. Rheum Dis Clin North Am 1997; 23(3): 657-76. 

 http://dx.doi.org/10.1016/S0889-857X(05)70351-3 PMID: 
9287381 

[31] Ma J, Song H, Wei M, He Y. Clinical characteristics and thrombo-
sis outcomes of paediatric antiphospholipid syndrome: analysis of 
58 patients. Clin Rheumatol 2018; 37(5): 1295-303. 

 http://dx.doi.org/10.1007/s10067-017-3776-5 PMID: 28748509 
[32] Conti F, Andreoli L, Crisafulli F, Mancuso S, Truglia S, Tektoni-

dou MG. Does seronegative obstetric APS exist? “pro” and “cons”. 
Autoimmun Rev 2019; 18(12)102407 

 http://dx.doi.org/10.1016/j.autrev.2019.102407 PMID: 31639518 
[33] Peleg H, Naparstek Y, Regola F, Tincani A, Pengo V, Denas G. 

Can we use NOACS in APS? Autoimmun Rev 2019; 
18(12)102408 

 http://dx.doi.org/10.1016/j.autrev.2019.102408 PMID: 31648041 

 
 
 
 
 
 
 
DISCLAIMER: The above article has been published in Epub (ahead of print) on the basis of the materials provided by the 
author. The Editorial Department reserves the right to make minor modifications for further improvement of the manuscript. 


