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Abstract

Patients with thrombotic antiphospholipid syndrome (APS) or subjects with persistent presence of antiphospholipid antibod-
ies (aPLA), defined “carriers”, may develop thrombocytopenia. However, the prevalence and clinical characteristics associ-
ated with thrombocytopenia remain poorly understood. We aimed to describe the prevalence and the clinical characteristics
associated with thrombocytopenia in APS patients and aPLA carriers included in the Survey on AnTicoAgulated Patients-
RegisTry on antiphospholipid antibodies (START-APS), a multicentre prospective registry. Thrombocytopenia was defined
as a platelet count < 150 x 10%/L, while moderate-to-severe form was defined as < 100 x 10°/L. Logistic regression analysis
was performed, and results were expressed as Odds Ratio (OR) and 95% confidence interval (95%CI). A total of 464 patients
were included (148 aPLA carriers, 316 APS), mean age was 57.3 +15.6 years, and 66.5% were women. 63 (13.6%) patients
presented with thrombocytopenia; 15.2% in APS patients and 10.1% in aPLA carriers (p =0.138). Overall, triple positive
pattern (OR 1.90, p =0.002), livedo reticularis (OR 3.57, p=0.029), heart failure (OR 4.52, p=0.039), and female sex (OR
0.59, p=0.011) were associated with thrombocytopenia. Triple positivity (OR 5.44, p <0.001) and history of myocardial
infarction (OR 6.52, p=0.009) were associated with moderate-to-severe thrombocytopenia. Thrombocytopenia may occur
early also in aPLA carriers, raising to 15% in APS patients, especially in those presenting with triple positivity and cardio-
vascular involvement. This association was confirmed also with moderate-to-severe thrombocytopenia.
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Introduction frequency of clinical manifestations, including cardiac val-

vular involvement and thrombocytopenia [5].

Thrombotic antiphospholipid syndrome (APS) is a systemic
autoimmune condition characterized by venous, arterial, or
microvascular events and the persistent presence of antiphos-
pholipid antibodies (aPLA), such as anticardiolipin antibod-
ies (aCL) and anti-B2 glycoprotein I antibodies (ap2GPI) or
Lupus Anticoagulant (LA) [1] [2-4]. APS can be primary or
associated with other autoimmune conditions such as Sys-
temic Lupus Erythematosus (SLE); in the latter case, it is
defined as secondary APS and is associated with a higher
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Beyond overt APS, patients with persistently positive aPL
or LA in the absence of clinical manifestations are defined as
aPLA carriers. aPLA positivity has been reported in a wide
range of clinical conditions, including autoimmune disease
(e.g., SLE, systemic sclerosis, rheumatoid arthritis), malig-
nancies, infectious diseases, and in otherwise healthy indi-
viduals[6]. While the impact on mortality remains uncertain
and thrombotic risk in carriers is not clearly established,
high-risk aPLA profiles may warrant consideration of pri-
mary antithrombotic prophylaxis, given their potential asso-
ciation with thrombotic risk [7].

Thrombocytopenia is a common finding in aPLA posi-
tive patients, with reported prevalences, ranging from 10
to 40% in different cohorts [8—11]. The 2023 ACR/EULAR
APS classification criteria emphasize the overall clinical
phenotype over isolated thrombotic or laboratory findings
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[4]. Evidence suggesting a worse prognosis in patients with
thrombocytopenia [12—-14] highlights the need to better char-
acterize its prevalence and clinical features, with potential
implications for identifying higher thrombotic risk profiles.

For these reasons, we aimed to evaluate the prevalence
and clinical characteristics of thrombocytopenia in a nation-
wide Italian cohort of APS patients and aPLA carriers, with
particular focus on factors associated with moderate-to-
severe thrombocytopenia.

Methods

The Survey on AnTicoAgulated Patients-RegisTry on antiphos-
pholipid antibodies (START-APS) is a branch of the START?2-
Registry (NCT02219984). It is a multicentric prospective regis-
try for data from Centres for the Diagnosis of Thrombosis and
Surveillance of Antithrombotic Therapies (FCSA) promoted by
Arianna Foundation on Anticoagulation in Italy.

Approval was obtained from the Institutional Review
Board or Ethics Committee at each participating center. All
the patients signed an informed consent at time of enroll-
ment in the Registry, and the study was conducted according
to the ethical principles for medical research as set out in the
Declaration of Helsinki.

Data were collected through an electronic clinical report
form (e-CRF) accessible to each participating center via
secure credentials. Patients were consecutively enrolled from
registry initiation (October 2011) to data extraction (May
2025). We performed a cross-sectional analysis of the pro-
spective START-APS registry. We evaluated baseline data
of all patients, collected during the first outpatient visit in
each participating center.

Study population and baseline features

Patients presenting with a first episode of venous or arterial
thrombosis were included as APS patients in the study if
tested positive for one or more aPLA criteria (aCL, ap2GPI
or LA), confirmed after 12 weeks. Patients were defined
as carriers if tested positive for one or more aPLA criteria
without clinical evidence of arterial/venous thrombotic event
or obstetrical manifestations. The diagnosis of APS and the
definition of aPLA carriers were defined according to Sap-
poro criteria [2, 3], since the registry was started before the
updated definition of the ACR/EULAR 2023 classification
criteria. The laboratory assessment and determination of
aPLA criteria have been described in a previous study [15].

Demographic, laboratory, and clinical data were entered
in the web-based case report form. Baseline clinical features
included cardiovascular risk factors, chronic respiratory, liver
or kidney diseases, presence of autoimmune disorders, and
frailty risk factors and therapy. Anticoagulation treatment was
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administered according to clinical guidelines and physician
judgment.

Thrombocytopenia definition

All laboratory data were collected from patients’ blood sam-
ples’ exams results brought at an outpatients visit at baseline.
Thrombocytopenia was defined from the baseline laboratory
test as platelet count less than 150 x 109/L[16, 17], while mod-
erate-—severe thrombocytopenia was defined as platelet count
less than 100x 107/L.

Study objectives

The primary objective of our study was to estimate the preva-
lence of thrombocytopenia in APS patients and aPLA carri-
ers. We described the clinical and laboratory characteristics
of patients with and without thrombocytopenia and assessed
clinical factors associated with thrombocytopenia.

As secondary objectives, we aimed to evaluate the clinical
features associated with moderate-to-severe thrombocytopenia.

Statistical analysis

Descriptive analysis was performed according to presence of
thrombocytopenia and aPLA carrier/APS condition. Categori-
cal variables are reported as number or percentage and Pear-
son’s Chi-square test was used to compare proportions. Con-
tinuous variables are expressed as mean + standard deviation
or median and interquartile range (IQR), when appropriate.
The distribution of continuous variables was evaluated using
the Kolmogorov—Smirnov test. Student’s ¢ test was used to
compare mean in normal distribution, while Mann—Whitney
test was used to compare median values in variables with a
non-parametric distribution.

A stepwise logistic regression analysis was used to calculate
Odds Ratio (OR) and their 95% confidence intervals (95%CI) to
evaluate clinical factors associated with thrombocytopenia and
moderate-to-severe thrombocytopenia. Restricted cubic splines
were performed, and Wald test was used to assess linearity.

Data analysis was conducted using SPSS (IBM SPSS-25,
SPSS Inc.), with a two-tailed significance level of @=0.05
for all tests.

Results
Clinical cohort characteristics and prevalence
of thrombocytopenia in APS patients and aPLA

carriers

A total of 464 patients (148 aPLA carriers, 316 APS) were
included from the registry (Table 1). The mean age was
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57.3+15.6 years, and 308 patients were women (66.5%).
A total of 63 patients was affected with thrombocytopenia.
Overall, the prevalence of thrombocytopenia was 13.6%
with no significant difference in prevalence between APS
patients and aPLA carriers (15.2% vs 10.1%, p=0.138).

Thrombocytopenia was more frequently observed in
men (68.3% vs 54%, p=0.002). History of heart failure,
hemolytic anemia, livedo reticularis, and cognitive impair-
ment were significatively more common in patients with
thrombocytopenia compared to patients without (Table 1).
In addition, patients with thrombocytopenia showed signif-
icatively higher levels of serum creatinine (1.01 +0.49 vs
0.86 +0.24 mg/dl, p < 0.001), had more frequently a triple
positivity pattern confirmed in two assays determination
(42.9% vs 21.4%, p<0.001), and were more frequently
on corticosteroid treatment (20.6% vs 9.7%, p=0.011)
(Table 1). No further differences were observed between
two groups on clinical characteristics, laboratory assess-
ment, and therapy.

Patients affected with thrombocytopenia had higher
levels of aCL IgG (40.0, IQR 5.0-120.0 vs 10.0, IQR
1.0-79.4, p=0.002), af2GPI IgG (25.0, IQR 2.6-105.0
vs 6.4, IQR 1.0-88.3, p=0.010) and had more frequently
positive LAC essay at first determination (81.0% vs
66.6%, p=0.022), while no statistically significant differ-
ence was observed in aCL IgM and a2GPI titers (Fig. 1,
Panel A-C). In second determination, thrombocytopenic
patients had higher aCL IgM titers (12.0, IQR 2.0-99.0 vs
9.1, IQR 2.1-34.0, p=0.001) and ap2GPI IgM (9.3, IQR
2.0-88.0 vs 5.3, IQR 1.2-24.2, p=0.003), while no differ-
ence was observed in the LAC positivity and aCL IgG and
ap2GPI IgG titers (Fig. 2, Panel A-C). Triple positivity
pattern confirmed in both determinations was more fre-
quent in patients with thrombocytopenia (42.9% vs 21.4%,
p<0.001, Table 1).

Clinical characteristics according to aPLA carriers/
APS status are shown in Table 2. aPLA carriers were
more frequently women, treated with antiplatelets, and
less frequently treated with lipid lowering therapy, proton
pump inhibitors, and corticosteroids (Table 2). Carriers
had higher levels of aCL IgG and ap2GPI IgM compared
to APS patients, but no other significant differences were
observed between aPLA carriers and APS patients on
aPLA and LA (Supplementary Figs. 1 and 2, Panel A-C).
Among aPLA carriers, 15 had thrombocytopenia, while
48 had thrombocytopenia in the APS group. All clinical
characteristics of patients with and without thrombocyto-
penia according to aPLA carriers/APS are shown in Sup-
plementary Table 1.

Thrombocytopenia has been directly associated with
livedo reticularis (OR 3.57, 95%CI 1.14-11.25, p=0.029)
and heart failure (OR 4.52, 95%CI 1.08-18.98, p=0.039)
and inversely associated with female sex (OR 0.59, 95%CI

0.40—0.88 p=0.011) at multivariable stepwise logistic
regression (Table 3). A triple positivity aPLA pattern has
been also associated with thrombocytopenia (OR 1.90,
95%CI 1.26-2.86, p 0.002). Restricted Cubic Spline con-
firmed these linear associations as shown in Fig. 3.

Clinical characteristics of moderate-to-severe
thrombocytopenia

To evaluate clinical characteristics of patients with thrombo-
cytopenia, we performed a subgroups analysis (Supplemen-
tary Table 2) according to thrombocytopenia degree (mild vs
moderate-to-severe). We found no statistically significative
difference between two groups apart from a higher preva-
lence of ischemic heart disease (11.1% vs 0.0%, p=0.040)
and a higher rate of corticosteroid treatment (33.3% vs
11.1%, p=0.031) in the moderate-to-severe group.

To evaluate clinical factors associated with moderate-
to-severe thrombocytopenia, we performed a multivari-
able stepwise logistic regression analysis (Supplementary
Table 3) that showed a significant and direct association
between triple positivity aPLA pattern (OR 5.44, 95%CI
2.27-13.04, p <0.001), myocardial infarction (OR 6.52,
95%CI 1.59-26.77, p=0.009), and moderate-to-severe
thrombocytopenia.

Discussion

In our study, thrombocytopenia was observed in 13.6% of
patients, with a higher prevalence in APS compared to aPLA
carriers, although this difference did not reach statistical sig-
nificance. Patients with thrombocytopenia showed higher
aCL IgG levels and a greater prevalence of LA and triple
positivity. Livedo reticularis and heart failure were associ-
ated with thrombocytopenia, whereas female sex appeared
to be protective.

We observed a lower prevalence compared to other stud-
ies. In a cohort of 1000 APS patients, thrombocytopenia was
reported in 20-30% of cases [10]. This higher prevalence
may be explained by the greater proportion of patients with
secondary APS included in that study [10]. Consistently,
Krause et al. [18], in a cohort 307 APS patients, reported a
higher prevalence of thrombocytopenia in secondary APS
compared to primary APS.

A further study by Galarza et al., including 211 APS
patients, reported a thrombocytopenia prevalence of approx-
imately 20%, slightly higher than in our cohort [19]. The
cohort included a higher proportion of secondary APS, a
younger population, and fewer women.

However, these studies did not report treatment data
or measures of association, limiting the ability to identify
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Table 1 Clinical cohort

Total No thrombocytopenia ~ Thrombocytopenia ~ p value
characteristics according to (N=464) (N=401) (N=63)
thrombocytopenia

Clinical features
Age (years) 57.30+15.64 57.29+15.77 57.34+15.00 0.982
Women n (%) 308 (66.5) 274 (68.3) 34 (54.0) 0.025
BMI (mean) 25.92+4.98 25.99+5.10 25.48+4.21 0.460
Cancer history n (%) 39 (8.4) 33(8.2) 6(9.5) 0.731
Diabetes mellitus n (%) 27 (5.8) 22(5.5) 5(7.9) 0.440
Hypertension n (%) 165 (35.6) 140 (34.9) 25 (39.7) 0.462
Cerebral vascular disease n (%) 61 (13.1) 51(12.7) 10 (15.9) 0.491
Ischemic heart disease n (%) 17 3.7) 14 (3.5) 3(4.8) 0.618
Valvular heart disease n(%) 17 (3.7) 13(3.2) 4(6.3) 0.220
Heart failure n (%) 4(0.9) 2(0.5) 2(3.2) 0.033
Peripheral artery disease n (%) 20 (4.3) 20 (5.0) 0(0.0) 0.070
Chronic lung disease n (%) 26 (5.6) 23(5.7) 3(4.8) 0.755
Liver cirrhosis n (%) 3(0.6) 2(0.5) 1(1.6) 0.316
Chronic kidney disease n (%) 18 (3.9) 14 (3.5) 4(6.3) 0.275
Hypothyroidism n (%) 57 (12.3) 50 (12.5) 7(11.1) 0.760
Hyperthyroidism n (%) 5(1.1) 3(0.7) 232 0.083
Anemia n (%) 25(5.4) 20 (5.0) 5(7.9) 0.335
Hemolytic anaemia n (%) 12 (2.6) 7(1.7) 5(7.9) 0.004
Smoking habit n (%) 102 (22.0) 90 (22.4) 12 (19.0) 0.545
Livedo reticularis n (%) 7(1.5) 3(0.7) 4(6.3) 0.001
Carriers (%) 148 (31.9) 133 (33.2) 15(23.8) 0.138
Frailty risk elements
Cognitive impairment n (%) 17 (3.7) 10 (2.5) 7(11.1) 0.001
Bed rest syndrome n (%) 5(1.1) 4(1.0) 1(1.6) 0.673
Falling predisposition n (%) 2(04) 1(0.2) 1(1.6) 0.132
Alcohol consumption n (%) 17 (3.7) 14 (3.5) 3(4.8) 0.618
Previous thrombotic event
Deep vein thrombosis n (%) 183 (39.4) 152 (37.9) 31(49.2) 0.088
Pulmonary embolism n (%) 63 (13.6) 50 (12.5) 13 (20.6) 0.079
Superficial vein thrombosis n(%) 45 (9.7) 42 (10.5) 3(4.8) 0.154
Laboratory indexes
Heamoglobin (g/dl) 13.32+1.61 13.36 +1.57 13.09+1.89 0.198
Leucocytes (cells/mm’) 6.55+2.34 6.64+2.40 6.06+1.98 0.112
Creatinine (mg/dl) 0.89+0.29 0.86+0.24 1.01+0.49 <0.001
AST (U/L) 22.0 22.0 26.0 0.289

[17.0-29.0] [17.0-28.0] [17.0-31.0]
ALT (U/L) 22.0 22.0 23.0 0.874

[17.0-30.1] [17.0-30.0] [15.0-31.0]
Triple positivity pattern n (%) 113 (24.4) 86 (21.4) 27 (42.9) <0.001
Therapy
Antiplatelet n (%) 171 (36.9) 152 (37.9) 19 (30.2) 0.236
Anticoagulant n (%) 242 (52.2) 206 (51.4) 36 (57.1) 0.394
Antiarrhythmic drugs n (%) 20 (4.3) 16 (4) 4(6.3) 0.391
Lipid lowering treatment n (%) 87 (18.8) 77 (19.2) 10 (15.9) 0.529
ACE inhibitors n (%) 51(11.0) 40 (10.0) 11 (17.5) 0.077
Calcium antagonists n (%) 39 (8.4) 35(8.7) 4(6.3) 0.527
Diuretics n (%) 35(7.5) 28 (7.0) 7(11.1) 0.249
ARB n (%) 43 (9.3) 38 (9.5) 5(7.9) 0.695
Digoxin n (%) 1(0.2) 1(0.2) 0 0.692
PPIn (%) 101 (21.8) 85(21.2) 16 (25.4) 0.453
Immunosuppressors n (%) 55 (11.9) 44 (11.0) 11 (17.59) 0.139
Corticosteroids n (%) 52 (11.2) 39 (9.7) 13 (20.6) 0.011

ACE angiotensin converting enzyme, ALT alanine aminotransferase, ARB angiotensin receptor blockers,

AST aspartate transaminase, BMI body mass index, PPI proton pump inhibitor
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Table 2 Clinical characteristics according to aPLA carriers/APS sta-
tus

Table 3 Multivariable stepwise logistic regression of clinical factors
associated with thrombocytopenia

APS aPLA carriers p value
(N=316) (N=148)
Clinical features
Age (years) 55.2+16.2 53.8+15.5 0.381
Women n (%) 195 (61.7) 113 (76.4) 0.002
BMI mean 26.0+4.8 25.8+5.3 0.663
Cancer history n (%) 21 (6.6) 18 (12.2) 0.046
Diabetes mellitus n (%) 17 (5.4) 10 (6.8) 0.555
Hypertension n (%) 118 (37.3) 47 (31.8) 0.241
Heart failure (%) 4(1.3) 0 (0.0) 0.169
Peripheral artery disease n (%) 17 (5.4) 3(2.0) 0.097
Chronic lung disease n (%) 22 (7.0) 4.(2.7) 0.063
Chronic kidney disease n (%) 14 (4.4) 42.7) 0.369
Hypothyroidism n (%) 37 (11.7) 20 (13.5) 0.581
Hyperthyroidism n (%) 3(0.9) 2(1.4) 0.696
Anemia n (%) 21 (6.6) 42.7) 0.080
Hemolytic anemia n (%) 9(2.8) 3(2.0) 0.604
Thrombocytopenia (%) 48 (15.2) 15 (10.1) 0.138
Smoking habit n (%) 66 (20.9) 36 (24.3) 0.405
Livedo reticularis n (%) 7Q2.2) 0(0.0) 0.068
Frailty risk elements
Cognitive impairment n (%) 14 (4.4) 3(2.0) 0.199
Bed rest syndrome n (%) 5(1.6) 0 (0.0) 0.124
Falling predisposition n (%) 1(0.3) 1(0.7) 0.582
Former major bleeding n (%) 8(2.5) 1(0.7) 0.177
Alcohol consumption n (%) 11 (3.5) 6(4.1) 0.759
Laboratory indexes
Hemoglobin (g/dl) 13.3+1.7 134+14 0.512
Leukocytes (cells/mm’) 6.7+2.6 6.3+1.9 0.176
Creatinine (mg/dl) 0.9+0.3 0.9+0.2 0.057
AST (U/L) 22.0 23.0 0.445
[17.0-29.0] [17.0-30.5
ALT (U/L) 23.0 22.0 0.832
[16.5-30.0] [17.0-31.0]
Triple positivity pattern n (%) 74 (23.6) 39 (26.4) 0.493
Therapy
Antiplatelet n (%) 100 (31.6) 71 (48.0) 0.001
Anticoagulant n (%) 227 (71.8) 15 (10.1) <0.001
Antiarrhythmic drugs n (%) 15 4.7) 5@3.4 0.499
Lipid lowering treatment n (%) 71 (22.5) 16 (10.8) 0.003
ACE inhibitors n (%) 38 (12.0) 13 (8.8) 0.298
Calcium antagonists n (%) 31(9.8) 8(5.4) 0.111
Diuretics n (%) 29(9.2) 6(4.1) 0.051
ARB n (%) 28 (8.9) 15 (10.1) 0.659
Digoxin n (%) 1(0.3) 0 (0.0) 0.493
PPIn (%) 83 (26.3) 18 (12.2) 0.001
Immunosuppressors n (%) 43 (13.6) 12 (8.1) 0.088
Corticosteroids n (%) 42 (13.3) 10 (6.8) 0.038

ACE angiotensin converting enzyme, ALT alanine aminotransferase,
aPLA antiphospholipid antibodies, APS antiphospholipid syndrome,
ARB angiotensin receptor blockers, AST aspartate transaminase,
BMI body mass index, PPI proton pump inhibitor

Odds ratio p value
(95% confidence interval)
Women 0.59 (0.40-0.88) 0.011
Livedo reticularis 3.57 (1.14-11.25) 0.029
Heart failure 4.52 (1.08-18.98) 0.039
Triple positivity aPLA 1.90 (1.26-2.86) 0.002

pattern

aPLA antiphospholipid antibodies

clinical factors associated with thrombocytopenia and to
draw further comparisons.

We observed a higher use of glucocorticoids in patients
with thrombocytopenia. This finding is consistent with a pre-
vious study including 218 APS patients [12] and may reflect
the role of glucocorticoids in the management of thrombo-
cytopenia in APS, as supported by a meta-analysis of eight
randomized clinical trials [14].

Finally, cognitive impairment was more frequent in
patients with thrombocytopenia. This may be related to
increased platelet activation, promoting microangiopathy,
silent brain infarctions, and thromboembolism, with poten-
tial implications for cognitive decline [20], together with
reduced circulating platelet levels.

We found a significant association between thrombocyto-
penia and both triple aPLA positivity and livedo reticularis.
Notably, the association with triple positivity appeared to
persist in patients with moderate-to-severe thrombocyto-
penia. These findings suggest that thrombocytopenia may
identify a subset of patients with a more pronounced clini-
cal phenotype, supporting its potential role as a marker of
disease severity.

Patients with thrombocytopenia also showed a higher
prevalence of heart failure, while moderate-to-severe throm-
bocytopenia was associated with coronary heart disease.
Although the association between immune thrombocytope-
nia and coronary artery disease has been previously reported
[21], evidence specifically addressing more severe forms of
thrombocytopenia remains limited.

The role of thrombocytopenia APS-related vascular mani-
festations is complex. Immune-mediated platelet destruc-
tion may promote the release of prothrombotic microparti-
cles[22] and increase the proportion of immature platelets,
both contributing to a prothrombotic state [23]. On the other
hand, autoantibody-mediated immune activation may induce
endothelial damage through oxidative stress pathways [24].

Several mechanisms underline thrombocytopenia in APS
patients and aPLA carriers [25]. aPLA activate endothelial
cells, monocytes and platelets, promoting cytokine release,
adhesion molecule expression, and platelet aggregation.
They also upregulate tissue factor expression, enhancing

@ Springer



Internal and Emergency Medicine

3 24
2 -
o =
5 c
g ~ § 59
8 1 — S
4 i = T
* - )
2 =t | = =
2 B PR e o 44
0.082 34 0.963
-14
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Platelet count Platelet count
C. D.
2]
0.840 61 0.364

Heart Failure Risk

Persistent triple positivite aPLA pattern

— T —T — T T T — T T T
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Platelet count

T T T T T T T T T T T T T T T
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Platelet count

Fig.3 Restricted cubic spline evaluating the risk of: A. Livedo Reticularis, B. female sex, C. heart failure, and D. persistence of triple positive

antibodies (aPLA) pattern according to platelet count

activation of the coagulation cascade and thrombosis [26].
In addition to this prothrombotic milieu, immune-mediated
platelet activation and increased platelet destruction further
contribute to the development of thrombocytopenia [25, 27].

Strengths and clinical implications

Our study had several strengths. First, the prospective design
of the multicenter nationwide cohort registry permitted a
real-world analysis of APS patients and aPLA carriers.
In addition, we evaluated several clinical characteristics,
including cardiovascular and non-cardiovascular comor-
bidities, frailty elements, treatment, and antibodies profiles
permitting a well characterization of APS and aPLA cohorts.
Furthermore, the use of multivariable logistic regression,
unlike previous studies, led to identify and estimate the
association between clinical features and thrombocytopenia.
Besides, the evaluation of thrombocytopenia also in aPLA
carriers represents a novelty of our study.

Finally, the characterization of thrombocytopenia and
the clinical factors associated had clinical implications:
indeed, as suggested by small previous studies [9, 28],
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thrombocytopenia may be associated with both thrombotic
and bleeding events, and, as enhanced by our findings, with
high autoimmune status that could influence the prognosis
of these patients.

Limitations

Our study had some limitations. First, we included in the
analysis both aPLA carriers and APS cohort. Although we
analyzed also separately the cohorts enrolled and we could
estimate the prevalence of thrombocytopenia and clinical
factors associated with it in both groups, the cohort may not
result heterogeneous. Besides, the relatively small sample
size and proportion of patients with thrombocytopenia leads
to a cautious interpretation of the results.

In addition, the cross-sectional design of our study could
not estimate the risk of bleeding and thrombotic events. Fur-
thermore, our study has been conducted on a nationwide
Italian cohort, and mainly, Caucasian patients were enrolled
in the study. A further limitation of our studies consisted
in the low number of patients with moderate-to-severe



Internal and Emergency Medicine

thrombocytopenia, that limit the robustness of our results in
this subgroup of patients.

Another limitation in our study is due to the update in the
APS classification from ACR/EULAR 2023 criteria, while
the patients were partly enrolled in the registry before the
clinical and laboratory criteria were updated. The impact
of the revised criteria on the registry was already evaluated
[15].

A further limitation of our study was the lack of data
on anti-nuclear antibodies (ANA), which may be useful to
assess autoimmune status, especially in patients with sec-
ondary APS.

Conclusions

Thrombocytopenia is a frequent feature in APS and aPLA
carriers, associated with both immunological manifesta-
tions and cardiovascular disease. Further studies are needed
to better define its impact on thrombotic and hemorrhagic
events and mortality.
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