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Abstract
Objective

There is a limited number of studies comparing paediatric to adult antiphospholipid syndrome (APS) patients. 
Our objective was to analyse the characteristics of patients presenting with antiphospholipid antibody (aPL)-related 

clinical manifestations during childhood versus adulthood.

Methods
We retrieved baseline characteristics from an international registry of persistently aPL-positive adult patients. 

Clinical events were grouped as vascular and non-vascular. We compared the frequency of and the timeline between 
vascular and non-vascular events for different age groups at the time of their first aPL-related manifestations: 

a) paediatric- (0–17 years) versus adult-onset (18–75 years); and b) based on narrower age intervals. Secondly, we 
analysed the timeline between the first aPL-related clinical event and first aPL positivity.

Results
Of 787 patients, 447 (57%) had only vascular events, 108 (14%) only non-vascular events, and 232 (29%) both. 

Compared to adult-onset patients (n=742), paediatric-onset patients (n=45) presented more commonly with a non-vascular 
event (49% vs. 19%, p=0.0001). The percentage of patients presenting with a non-vascular event mostly decreased with 
each increasing age group. Timeline analysis demonstrated 317 (40%) patients had a positive aPL test within the same 

             calendar year (c-y) of the first clinical event, 207 (26%) within 1 to 3 c-y, and 263 (33%) more than 3 c-y.	

Conclusion
Our analysis of an international registry for persistently aPL-positive patients demonstrates that patients with 

paediatric-onset aPL-related manifestations more commonly present with non-vascular events. These results highlight 
the importance of understanding the clinical differences between paediatric and adult APS patients, which have 

diagnostic, therapeutic, and research implications.
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Introduction
Antiphospholipid syndrome (APS) is a 
systemic autoimmune disorder caused 
by antibodies against phospholipid-
binding plasma proteins (antiphospho-
lipid antibodies [aPL]), mainly lupus 
anticoagulant test (LA), anticardi-
olipin antibodies (aCL), and anti-β2-
glycoprotein-I antibodies (aβ2GPI). 
Traditionally, APS diagnosis and clas-
sification focused on moderate-to-large 
vessel thrombosis and obstetric compli-
cations. However, aPL can be associat-
ed with a wide range of microvascular 
and non-thrombotic manifestations (1, 
2) such as skin (e.g. livedo reticularis/
racemosa and cutaneous ulcers), renal 
(aPL-nephropathy), cardiac valve dis-
ease (thickening and vegetations), and 
haematologic (thrombocytopenia and 
haemolytic anaemia) (2, 3). 
Systemic autoimmune rheumatic dis-
eases (SARDs) present differently in 
different age groups (4). Several paedi-
atric APS small-scale studies also have 
highlighted the importance of early 
recognition of the non-thrombotic aPL 
manifestations, as they may more com-
monly be the initial presentation, when 
compared to adults (1, 4-7), and can 
significantly impact the quality of life 
and overall health outcomes of affected 
paediatric APS patients (8, 9). 
The Antiphospholipid Syndrome Al-
liance for Clinical Trials and Interna-
tional Networking (APS ACTION) was 
created in 2010 to conduct large-scale 
multicentre clinical studies and trials in 
persistently aPL-positive patients. The 
goal of the APS ACTION Clinical Da-
tabase and Repository (“Registry”) is to 
study the natural course of persistently 
aPL-positive patients with or without 
other SARDs over at least 10 years (10). 
Given the limited knowledge regarding 
the presentation of aPL-positive paedi-
atric patients versus adult patients, the 
aim of this study was to analyse the 
characteristics of patients presenting 
with aPL-related clinical manifesta-
tions during childhood (paediatric-on-
set) versus adulthood (adult-onset).

Methods
The APS ACTION Registry includes 
adults aged 18–75 who have tested 
positive for aPL, with or without a for-

mal APS diagnosis, based on the labo-
ratory component of the Revised Sap-
poro Classification Criteria, confirmed 
at least twice within one year prior to 
enrollment (11). For this retrospec-
tive analysis, we retrieved baseline 
demographic, clinical (including the 
first aPL-related event type/date [pae-
diatric- vs. adult- onset]), and labora-
tory (including the first centre-reported 
positive aPL date [paediatric- vs. adult- 
onset]) characteristics of patients. Data 
regarding paediatric aPL history were 
obtained retrospectively, as all partici-
pants were adults at the time of registry 
entry. Events were grouped as: vascu-
lar (arterial, venous, microvascular, 
catastrophic, superficial vascular, and 
transient ischaemic attack [TIA]); and 
non-vascular (immune thrombocytope-
nia, autoimmune haemolytic anaemia 
[AIHA], cardiac valve disease, and cog-
nitive dysfunction). Thrombocytopenia 
was defined as a platelet count of <100 
x 109/L tested twice at least 12 weeks 
apart, and AIHA as persistent anaemia 
with haemolysis and a positive direct 
antiglobulin test. Cardiac valve disease 
was recorded based on the definitions 
included in the Revised Sapporo APS 
Classification Criteria publication (11), 
and cognitive dysfunction was record-
ed only if supported by the neuropsy-
chiatric testing. Of note, obstetric aPL-
related manifestations were not includ-
ed in the analysis. For aPL profile as-
sessment, we defined aCL and aβ2GPI 
IgG/M as ‘positive’ when the reported 
titre was ≥40 Units on enzyme-linked 
immunosorbent assays (ELISA).
First, we compared the frequency of 
and the timeline between vascular and 
non-vascular events for patients in dif-
ferent age groups at the time of their 
first aPL-related manifestations: a) 
paediatric- (0–17 years) versus adult-
onset (18–75 years); and b) based on 
narrower age intervals, which were: 
0–10 years, 11–17 years, 18–30 years, 
31–40 years, 41-50 years, 51–60 years, 
61–70 years and 71–75 years (the up-
per limit for age for inclusion in the 
registry has been 75 years). Secondly, 
we analysed the timeline between the 
first aPL-related clinical event and first 
aPL positivity.
Data were generally analysed descrip-
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tively. Count measures were summa-
rised as frequency and percentages. 
Continuous measures were summa-
rised as mean and standard deviation; 
t-test was used for group comparisons. 
Categorical variables were compared 
using chi-square or Fisher’s exact test, 
where appropriate. p-values <0.05 were 
considered statistically significant. 

Results 
Among 1,122 patients recruited as of 
January 2023, 335 (30%) were exclud-
ed due to no history of an aPL-related 
event. The mean age of the remaining 
787 patients at registry entry was 46 
years + 14 (70% [547] female; 61% 
(484) had no other SARDs, and 32% 
[248] fulfilled 1997 ACR SLE classi-
fication criteria); 447 (57%) had only 
vascular events, 108 (14%) only non-
vascular events, and 232 (29%) both. 
The distribution of 403 non-vascular 
events overall was 205 (51%) for im-
mune thrombocytopenia, 103 (26%) 
for cardiac valve disease, 58 (14%) 
AIHA, and/or 37 (9%) cognitive dys-
function (some patients had more than 
one non-vascular event).
There was no major difference between 
the demographic and aPL characteris-
tics of the patients except adult-onset 
patients were older at the registry en-
try and were more likely to be female. 
Regarding the clinical characteristics, 
paediatric-onset patients presented 
more commonly with a non-vascular 
event (as the first or only event), com-
pared to adult-onset patients (49% vs. 
19%, p=0.0001) (Table I). Of 22 paedi-
atric patients with non-vascular events 
as the first event, 17 (77%) had immune 
thrombocytopenia, six (27%) AIHA, 
three (14%) cognitive dysfunction, 
and/or two (9%) cardiac valve disease 
(some patients had overlapping events). 
The percentage of patients presenting 
with a non-vascular event as the first 
event mostly decreased with each in-
creasing age group except the ages 61–
70 (Table II, Fig. 1), ranging from 71% 
for ages 0–10 to 10% for ages 71–75. A 
subgroup analysis of 484 aPL-positive 
patients with no other SARDs, revealed 
no significant change in the results; 
47% of paediatric-onset and 20% of 

adult-onset patients presented with a 
non-vascular event (p=0.0007, full data 
not shown). 
Timeline analysis between the first aPL 
event and aPL positivity demonstrated 
that 317 (40%) patients had a positive 
aPL test within the same calendar year 
(c-y) of the first clinical event, 207 
(26%) within (±) 1 to 3 c-y, and 263 
(33%) more than (±) 3 c-y.

Discussion
Our analysis of a large-scale interna-
tional multicentre registry for persis-
tently aPL-positive patients demon-
strates that patients with paediatric-
onset aPL-related manifestations more 
commonly present with non-vascular 
events than adult-onset aPL-related 
manifestations. 
Previous studies have shown that many 
paediatric patients exhibit non-vascular 
manifestations at the time of their first 
thrombotic event. The Peds-APS Reg-
istry, which is one of the largest pae-
diatric APS cohorts to date with 121 
patients, reported a high prevalence of 
non-thrombotic clinical features, in-
cluding haematologic disorders, skin 

manifestations, and neurologic issues 
(1). Ma et al. also identified frequent 
non-thrombotic manifestations in their 
cohort of 58 paediatric APS patients, 
with immunologic thrombocytopenia 
and AIHA being the most common (6). 
Morán-Álvarez et al. found a high fre-
quency of haematologic manifestations 
in their multicentre cohort of aPL-pos-
itive paediatric patients, and over 90% 
of paediatric patients with positive aPL 
did not experience a thrombotic event 
during follow-up (12). Baleeiro et al. 
found a higher frequency of skin ul-
cers in their youth-onset primary APS 
patients compared to those with adult-
onset primary APS (13). While most 
paediatric APS studies have focused on 
non-vascular manifestations occurring 
alongside the initial thrombotic event, 
non-vascular manifestations can also 
present as the initial or only signs of 
paediatric APS (12, 14). In our cohort 
of paediatric-onset patients, we found 
that nearly half of patients presented 
with a non-vascular event as their ini-
tial clinical sign of paediatric APS. This 
finding highlights the need for greater 
awareness that, particularly in children, 

Table I. Antiphospholipid antibody-related clinical manifestations during childhood versus 
adulthood: descriptive results from the APS ACTION Clinical Database and Repository 
(“Registry”).

First clinical event age group 	 Paediatric-onset	 Adult-onset	 p-value
(no. of patients, %)	 (ages 0–17)	 (ages 18–75)
	 n=45	 n=742	

Demographics
   Mean age (Registry entry)	 30.4 ± 10.4	 47.2 ± 10.2	 <0.0001
   Female	 23 	 (51%)	 524 	 (71%)	 0.006
   White	 34 	 (76%)	 496 	 (67%)	 0.79
Antiphospholipid antibody profile
   Lupus anticoagulant positive	 40/45 	 (89%)	 596/726 	 (82%)	 0.31
   aCL IgG positive	 31/45 	 (69%)	 411/714 	 (58%) 	 0.16 
   aCL IgM positive 	 10/39 	 (26%)	 132/655 	 (20%)	 0.41
   aβ2GPI IgG positive	 25/44 	 (57%)	 328/692 	 (47%)	 0.27
   aβ2GPI IgM positive	 9/44 	 (21%)	 108/623 	 (17%)	 0.54
Vascular events (VE) only 	 14 	 (31%)	 433 	 (58%)	 0.0003
Vascular & Non-vascular events (NVE)	 19 	 (42%)	 213 	 (29%)	 0.06
   VE more than one calendar year (c-y) 	 8		  96
   prior to NVE 		
   VE and NVE within the same c-y	 1		  69	
   NVE more than one c-y prior to VE	 10		  48	
Non-vascular events only	 12 	 (27%)	 96 	 (13%)	 0.02
Vascular events (total)	 33 	 (73%)	 646 	 (87%)	 0.02
Non-vascular events (total)*	 31 	 (69%)	 309 	 (42%)	 0.0005
Vascular events (as the first event)**	 22 	 (49%)	  529 	 (70%)	 0.0023
Non-vascular events (as the first event)**	 22 	 (49%)	 144 	 (19%)	 0.0001

*Chorea was reported in 1/45 (2%) and 13/742 (2%) of paediatric- and adult-onset patients, respec-
tively; seizure disorder was reported in 2/45 (4%) and 81/742 (11`%) of paediatric- and adult-onset 
patients, respectively (not included in the analysis given the lack of onset date in the registry). 
**Patients with vascular and non-vascular events within the same calendar year were excluded.
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non-vascular manifestations may pre-
cede the occurrence of thrombosis.
Antiphospholipid syndrome most of-
ten presents in young adults before 
the fifth decade of life (15). Although 
less widely studied, APS has also been 
described in elderly patients (15, 16). 
Cervera et al. reported that patients 
with older-onset APS, defined as 50 
years and older, experienced higher 
rates of stroke and angina pectoris (3). 
Similarly, Masson et al. found that el-
derly APS patients, defined as over 65 
years old, had a higher incidence of 
myocardial infarctions and lower limb 
deep vein thrombosis compared to 
younger patients (17). Although APS is 
a relatively rare cause of stroke in the 
elderly, several case reports have high-

lighted the importance of considering 
APS in cases of recurrent stroke in the 
elderly population (18, 19). Our study 
demonstrated the frequency of vascular 
events at the time of initial APS pres-
entation generally increases with age, 
while the frequency of non-vascular 
events decreases. 
To our knowledge, this is the first study 
utilising an international large-scale da-
tabase to understand the differences in 
presentation of aPL-related manifesta-
tions between paediatric and adult aged 
patients. However, there are several 
limitations to our study. A key limita-
tion of our study is its retrospective 
nature, increasing potential for recall 
bias and incomplete childhood medical 
history. We were also unable to incor-

porate some additional non-vascular 
aPL-related manifestations such as 
chorea and seizures due to lack of avail-
able event dates in the registry. Further-
more, the registry did not collect data on 
LA-hypoprothrombinaemia syndrome, 
which is more common in paediatric 
APS patients. It is also important to note 
that aPL-related events occurring with-
in the same calendar year but several 
months apart were included in the group 
of events occurring at the same time/
year in order to have a clear distinction 
between the first and the subsequent 
events. The patients were also analysed 
based on the age at first clinical event; 
therefore, if they had more than one 
type of vascular or non-vascular event 
at different ages, only the youngest 
age at presentation was included in the 
data. Given that our time analysis was 
limited to the initial aPL-related mani-
festation, conclusions regarding disease 
progression and subsequent clinical 
features cannot be drawn. Longitudinal 
and prospective research is warranted 
to better define the natural history of 
disease, particularly in paediatric co-
horts. In addition, most of the centres 
included in the APS ACTION registry 
are adult hospitals or tertiary care insti-
tutions, which may limit the generalis-
ability of the results.
In conclusion, our analysis of a large-
scale international multicentre registry 
revealed significant differences in the 
first presentation of APS between pae-

Table II. Description of vascular and non-vascular events for 787 patients included in the APS ACTION registry, by age groups.

First clinical event age group 	 0-10	 11–17	 18-30	 31–40	 41–50	 51–60	 61–70	 71–75	 Total
(no. of patients, %)	 n=7	 n=38	     	 n=253	 n=188	 n=165	 n=83	 n=43	 n=10	 n=787

Vascular events (VE) only	 1 (14%)	 13 (34%)	 14 (57%)	 102 (54%)	 10 (64%)	 55 (66%)	 24 (56%)	 4 (40%)	 447

VE & Non-vascular events (NVE)	 4 (57%)	   15 (39%)	 74 (29%)	 58 (31%)	 39 (24%)	 23 (28%)	 14 (33%)	 5 (50%)	 232
   • VE more than one calendar year (c-y)	 1	 7	 37	 24	 16	 14	 4	 1	 104 
         prior to NVE 	
   • VE and NVE within the same c-y	 0	 1	 18	 23	 14	 6	 4	 4	 70
   • NVE more than one c-y prior to VE	 3	 7	 19	 11	 9	 3	 6	 0	 58

Non-vascular events only	 2 (29%)	 10 (26%)	 36 (14%)	 28 (15%)	 21 (13%)	 5 (6%)	 5 (12%)	 1 (10%)	 108

Vascular events (total)	 5 (71%)	 28 (74%)	 217 (86%)	 160 (85%)	 144 (87%)	 78 (94%)	 38 (88%)	 9 (90%)	 679

Non-vascular events (total)	 6 (86%)	 25 (66%)	 110 (43%)	 86 (46%)	 60 (36%)	 28 (34%)	 19 (44%)	 6 (60%)	 340

Vascular events (as the first event)*	 2 (29%)	 20 (53%)	 180 (71%)	 126 (67%)	 121 (73%)	 69 (83%)	 28 (65%)	 5 (50%)	 551

Non-vascular events (as the first event)*	 5 (71%)	 17 (45%)	 55 (22%)	 39 (21%)	 30 (18%)	 8 (10%)	 11 (26%)	 1 (10%)	 166
	
*Patients with vascular and non-vascular events within the same calendar year were excluded.

Fig. 1. Percentage of patients presenting with non-vascular events first, by age groups.
*Refer to Table II for the number of patients per age group. 
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diatric and adult-onset patients. These 
findings have research implications; 
and highlight the need for age-specific 
diagnostic strategies in APS, especially 
in paediatric patients as the presence of 
non-vascular manifestations may pro-
vide key clues to earlier disease diag-
nosis.
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